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// Fig. 13.1: CommissionEmployee.h

// CommissionEmployee class definition represents a commission employee.
#ifndef COMMISSION H

#define COMMISSION H

#include <string> // C++ standard string class
using std::string;
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class CommissionEmployee
{
public:
CommissionEmployee( const string &, const string &, const string &,
double = 0.0, double = 0.0 );

void setFirstName( const string & ); // set first name
string getFirstName () const; // return first name

void setLastName( const string & ); // set last name
string getLastName () const; // return last name

void setSocialSecurityNumber( const string & ); // set SSN
string getSocialSecurityNumber () const; // return SSN

void setGrossSales( double ); // set gross sales amount
double getGrossSales() const; // return gross sales amount

void setCommissionRate( double ); // set commission rate
double getCommissionRate() const; // return commission rate

double earnings() const; // calculate earnings

void print() const; // print CommissionEmployee object
private:

string firstName;

string lastName;

string socialSecurityNumber;

double grossSales; // gross weekly sales

double commissionRate; // commission percentage
}; // end class CommissionEmployee

#endif
.CommissionEmployee (W™ wia T yw BB | 17-1 K&

// Fig. 13.2: CommissionEmployee.cpp

// Class CommissionEmployee member-function definitions.
#include <iostream>

using std::cout;

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

// constructor
CommissionEmployee: :CommissionEmployee (
const string &first, const string &last, const string &ssn,
double sales, double rate )
firstName( first ), lastName( last ), socialSecurityNumber( ssn )

setGrossSales( sales ); // validate and store gross sales
setCommissionRate( rate ); // validate and store commission rate
} // end CommissionEmployee constructor

// set first name
void CommissionEmployee: :setFirstName( const string &first )

firstName = first; // should validate
} // end function setFirstName

// return first name
string CommissionEmployee: :getFirstName () const
{
return firstName;
} // end function getFirstName

// set last name
void CommissionEmployee: :setLastName( const string &last )
{
lastName = last; // should validate
} // end function setLastName

// return last name
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37 string CommissionEmployee: :getLastName () const

38 {

39 return lastName;

40 } // end function getLastName

41

42 // set social security number

43 void CommissionEmployee: :setSocialSecurityNumber ( const string &ssn )
44 {

45 socialSecurityNumber = ssn; // should validate

46 } // end function setSocialSecurityNumber

47

48 // return social security number

49 string CommissionEmployee: :getSocialSecurityNumber () const
50 {

51 return socialSecurityNumber;

52 } // end function getSocialSecurityNumber

53

54 // set gross sales amount

55 void CommissionEmployee: :setGrossSales( double sales )
56 {

57 grossSales = ( sales < 0.0 ) ? 0.0 : sales;

58 } // end function setGrossSales

59

60 // return gross sales amount

61 double CommissionEmployee: :getGrossSales() const

62 {

63 return grossSales;

64 } // end function getGrossSales

65

66 // set commission rate

67 void CommissionEmployee: :setCommissionRate( double rate )
68 {

69 commissionRate = ( rate > 0.0 && rate < 1.0 ) ? rate : 0.0;
70 } // end function setCommissionRate

71

72 // return commission rate

73 double CommissionEmployee: :getCommissionRate() const
74 {

75 return commissionRate;

76 } // end function getCommissionRate

77

78 // calculate earnings

79 double CommissionEmployee: :earnings() const

80 {

81 return getCommissionRate() * getGrossSales();

82 } // end function earnings

83

84 // print CommissionEmployee object

85 void CommissionEmployee: :print() const

86 {

87 cout << "commission employee: "

88 << getFirstName() << ' ' << getLastName ()

89 << "\nsocial security number: " << getSocialSecurityNumber ()
90 << "\ngross sales: " << getGrossSales()

91 "\ncommission rate: " << getCommissionRate() ;

92
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<<
} // end function print
.CommissionEmployee _wMS™ (g jlwodly 6| 1F-F <&
// Fig. 13.3: BasePlusCommissionEmployee.h
// BasePlusCommissionEmployee class derived from class
// CommissionEmployee.

#ifndef BASEPLUS H
#define BASEPLUS H

#include <string> // C++ standard string class
using std::string;

#include "CommissionEmployee.h" // CommissionEmployee class declaration

class BasePlusCommissionEmployee : public CommissionEmployee
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13 {
14 public:
15 BasePlusCommissionEmployee( const string &, const string &,
16 const string &, double = 0.0, double = 0.0, double = 0.0 );
17
18 void setBaseSalary( double ); // set base salary
19 double getBaseSalary() const; // return base salary
20
21 double earnings() const; // calculate earnings
22 void print() const; // print BasePlusCommissionEmployee object
23 private:
24 double baseSalary; // base salary
25 }; // end class BasePlusCommissionEmployee
26
27 #endif
BasePlusCommissionEmployee _wis™ Xis T gw B | V-1 s
1 // Fig. 13.4: BasePlusCommissionEmployee.cpp
2 // Class BasePlusCommissionEmployee member-function definitions.
3 #include <iostream>
4 using std::cout;
5
6 // BasePlusCommissionEmployee class definition
7 #include "BasePlusCommissionEmployee.h"
8
9 // constructor
10 BasePlusCommissionEmployee: :BasePlusCommissionEmployee (
11 const string &first, const string &last, const string &ssn,
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40
41
42
43
44
45
46

double sales, double rate, double salary )
// explicitly call base-class constructor
CommissionEmployee( first, last, ssn, sales, rate )
{
setBaseSalary( salary ); // validate and store base salary
} // end BasePlusCommissionEmployee constructor

// set base salary
void BasePlusCommissionEmployee: :setBaseSalary( double salary )
{
baseSalary = ( salary < 0.0 ) ? 0.0 : salary;
} // end function setBaseSalary

// return base salary
double BasePlusCommissionEmployee: :getBaseSalary() const

{
return baseSalary;
} // end function getBaseSalary

// calculate earnings
double BasePlusCommissionEmployee: :earnings() const

{
return getBaseSalary() + CommissionEmployee::earnings();
} // end function earnings

// print BasePlusCommissionEmployee object
void BasePlusCommissionEmployee: :print() const

{

cout << "base-salaried ";

// invoke CommissionEmployee's print function
CommissionEmployee: :print() ;

cout << "\nbase salary: " << getBaseSalary();
} // end function print

BasePlusCommissionEmployee _wS™ (5 3lwodly pB | 1¥-£ <o
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// Fig. 13.5: figl3 05.cpp

// Aiming base-class and derived-class pointers at base-class
// and derived-class objects, respectively.

#include <iostream>

using std::cout;

using std::endl;

using std::fixed;

woJdJouldWNR

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

12 // include class definitions
13 #include "CommissionEmployee.h"
14 #include "BasePlusCommissionEmployee.h"

15

16 int main()

17 {

18 // create base-class object

19 CommissionEmployee commissionEmployee (

20 "Sue", "Jones", "222-22-2222", 10000, .06 );

21

22 // create base-class pointer

23 CommissionEmployee *commissionEmployeePtr = 0;

24

25 // create derived-class object

26 BasePlusCommissionEmployee basePlusCommissionEmployee (
27 "Bob", "Lewis", "333-33-3333", 5000, .04, 300 );
28

29 // create derived-class pointer

30 BasePlusCommissionEmployee *basePlusCommissionEmployeePtr = 0;
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31

32 // set floating-point output formatting

33 cout << fixed << setprecision( 2 );

34

35 // output objects commissionEmployee and basePlusCommissionEmployee
36 cout << "Print base-class and derived-class objects:\n\n";

37 commissionEmployee.print(); // invokes base-class print

38 cout << "\n\n";

39 basePlusCommissionEmployee.print(); // invokes derived-class print
40

41 // aim base-class pointer at base-class object and print

42 commissionEmployeePtr = &commissionEmployee; // perfectly natural
43 cout << "\n\n\nCalling print with base-class pointer to "

44 << "\nbase-class object invokes base-class print function:\n\n";
45 commissionEmployeePtr->print(); // invokes base-class print

46

47 // aim derived-class pointer at derived-class object and print

48 basePlusCommissionEmployeePtr = &basePlusCommissionEmployee; // natural

49 cout << "\n\n\nCalling print with derived-class pointer to "

50 << "\nderived-class object invokes derived-class "

51 << "print function:\n\n";

52 basePlusCommissionEmployeePtr->print();// invokes derived-class print
53

54 // aim base-class pointer at derived-class object and print
55 commissionEmployeePtr = &basePlusCommissionEmployee;

56 cout << "\n\n\nCalling print with base-class pointer to "
57 << "derived-class object\ninvokes base-class print "

58 << "function on that derived-class object:\n\n";

59 commissionEmployeePtr->print(); // invokes base-class print
60 cout << endl;

61 return 0;

62 } // end main

Print base-class and derived-class objects:

commission employee: Sue Jones
social security number: 222-22-2222
gross sales: 10000.00

commission rate: 0.06

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: 5000.00

commission rate: 0.04

base salary:300.00

calling print with base-class pointer to
base-class object invokes base-class print function:

commission employee: Sue Jones
social security number: 222-22-2222
gross sales: 10000.00

commission rate: 0.06

calling print with derived-class pointer to
derived-class object invokes derived-class print function:

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: 5000.00

commission rate: 0.04

base salary:300.00

calling print with base-class pointer to derived-class object
invokes base-class print function on that derived-class object:

commission employee: Bob Lewis
social security number: 333-33-3333
gross sales: 5000.00

commission rate: 0.04
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1 // Fig. 13.6: £igl3_06.cpp

2 // Aiming a derived-class pointer at a base-class object.

3 #include "CommissionEmployee.h"

4 #include "BasePlusCommissionEmployee.h"

5

6 int main()

7

8 CommissionEmployee commissionEmployee (

9 "Sue", "Jones", "222-22-2222", 10000, .06 );

10 BasePlusCommissionEmployee *basePlusCommissionEmployeePtr = 0;
11

12 // aim derived-class pointer at base-class object

13 // Error: a CommissionEmployee is not a BasePlusCommissionEmployee
14 basePlusCommissionEmployeePtr = &commissionEmployee;

15 return 0;

16 } // end main ]
Borland C++ command-line compiler error message:

Error E2034 Figl3 06\figl3 06.cpp 14: Cannot convert 'CommissionEmployee
* !

to 'BasePluseCommissionEmployee *' in function main()
GNU C++ compiler error message:
figl3 06.cpp:14: error: invalid conversion from 'CommissionEmployee*' to

'BasePlusCommisssionEmployee* '

Microsoft Visual C++.NET compiler error message:

C:\cpphtp5 examples\chl13\Figl3 06\figl3 06.cpp(14): error C2440:
'*': cannot convert from 'CommissionEmployee * w64 ' to
'BasePlusCommissionEmployee *' -

Cast from base to derived requires dynamic_cast or static_cast
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CommissionEmployee Sw J?UL.:I gy «LS" » CommissionEployeePtr sl|
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// Fig. 13.7: £figl3 07.cpp

// Attempting to invoke derived-class-only member functions
// through a base-class pointer.

#include "CommissionEmployee.h"

#include "BasePlusCommissionEmployee.h"
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6

7 int main()

8 {

9 CommissionEmployee *commissionEmployeePtr = 0; // base class
10 BasePlusCommissionEmployee basePlusCommissionEmployee (

11 "Bob", "Lewis", "333-33-3333", 5000, .04, 300 ); // derived class
12

13 // aim base-class pointer at derived-class object

14 commissionEmployeePtr = &basePlusCommissionEmployee;

15

16 // invoke base-class member functions on derived-class

17 // object through base-class pointer

18 string firstName = commissionEmployeePtr->getFirstName () ;

19 string lastName = commissionEmployeePtr->getLastName () ;

20 string ssn = commissionEmployeePtr->getSocialSecurityNumber () ;
21 double grossSales = commissionEmployeePtr->getGrossSales() ;

22 double commissionRate = commissionEmployeePtr->getCommissionRate() ;
23

24 // attempt to invoke derived-class-only member functions

25 // on derived-class object through base-class pointer

26 double baseSalary = commissionEmployeePtr->getBaseSalary() ;

27 commissionEmployeePtr->setBaseSalary( 500 );

28 return 0;

29 } // end main
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1 // Fig. 13.8: CommissionEmployee.h
2 // CommissionEmployee class definition represents a commission employee.
3 #ifndef COMMISSION_H
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#define COMMISSION H

#include <string> // C++ standard string class
using std::string;

class CommissionEmployee
{
public:
CommissionEmployee( const string &, const string &, const string &,
double = 0.0, double = 0.0 );

void setFirstName( const string & ); // set first name
string getFirstName () const; // return first name

void setLastName( const string & ); // set last name
string getlLastName() const; // return last name

void setSocialSecurityNumber( const string & ); // set SSN
string getSocialSecurityNumber () const; // return SSN

void setGrossSales( double ); // set gross sales amount
double getGrossSales() const; // return gross sales amount

void setCommissionRate( double ); // set commission rate
double getCommissionRate() const; // return commission rate

virtual double earnings() const; // calculate earnings

virtual void print() const; // print CommissionEmployee object
private:

string firstName;

string lastName;

string socialSecurityNumber;

double grossSales; // gross weekly sales

double commissionRate; // commission percentage
}; // end class CommissionEmployee

#endif

virtual Olgiw print § earnings =slgs OT 38 45 CommissionEmployee Ol .\QT,» BB | VYA I

woJdJouldWNER

Nilodds oMe!
// Fig. 13.9: BasePlusCommissionEmployee.h
// BasePlusCommissionEmployee class derived from class
// CommissionEmployee.
#ifndef BASEPLUS H
#define BASEPLUS H

#include <string> // C++ standard string class
using std::string;

#include "CommissionEmployee.h" // CommissionEmployee class declaration
class BasePlusCommissionEmployee : public CommissionEmployee

{
public:
BasePlusCommissionEmployee ( const string &, const string &,
const string &, double = 0.0, double = 0.0, double = 0.0 );

void setBaseSalary( double ); // set base salary
double getBaseSalary() const; // return base salary

virtual double earnings() const; // calculate earnings

virtual void print() const; // print BasePlusCommissionEmployee object
private:

double baseSalary; // base salary
}; // end class BasePlusCommissionEmployee

#fendif
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1 // Fig. 13.10: figl3 10.cpp

2 // Introducing polymorphism, virtual functions and dynamic binding.
3 #include <iostream>

4 using std::cout;

5 wusing std::endl;

6 wusing std::fixed;

7

8 #include <iomanip>

9 wusing std::setprecision;

10

11 // include class definitions

12 #include "CommissionEmployee.h"

13 #include "BasePlusCommissionEmployee.h"

14

15 int main()

16 {

17 // create base-class object

18 CommissionEmployee commissionEmployee (

19 "Sue", "Jones", "222-22-2222", 10000, .06 );

20

21 // create base-class pointer

22 CommissionEmployee *commissionEmployeePtr = 0;

23

24 // create derived-class object

25 BasePlusCommissionEmployee basePlusCommissionEmployee (
26 "Bob", "Lewis", "333-33-3333", 5000, .04, 300 );

27

28 // create derived-class pointer

29 BasePlusCommissionEmployee *basePlusCommissionEmployeePtr = 0;
30

31 // set floating-point output formatting

32 cout << fixed << setprecision( 2 );

33

34 // output objects using static binding

35 cout << "Invoking print function on base-class and derived-class "
36 << "\nobjects with static binding\n\n";

37 commissionEmployee.print(); // static binding

38 cout << "\n\n";

39 basePlusCommissionEmployee.print(); // static binding
40

41 // output objects using dynamic binding

42 cout << "\n\n\nInvoking print function on base-class and "
43 << "derived-class \nobjects with dynamic binding";

44
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45 // aim base-class pointer at base-class object and print

46 commissionEmployeePtr = &commissionEmployee;

47 cout << "\n\nCalling virtual function print with base-class pointer"
48 << "\nto base-class object invokes base-class "

49 << "print function:\n\n";

50 commissionEmployeePtr->print(); // invokes base-class print

51

52 // aim derived-class pointer at derived-class object and print

53 basePlusCommissionEmployeePtr = &basePlusCommissionEmployee;

54 cout << "\n\nCalling virtual function print with derived-class "

55 << "pointer\nto derived-class object invokes derived-class "

56 << "print function:\n\n";

57 basePlusCommissionEmployeePtr->print(); // invokes derived-class print
58

59 // aim base-class pointer at derived-class object and print

60 commissionEmployeePtr = &basePlusCommissionEmployee;

61 cout << "\n\nCalling virtual function print with base-class pointer"
62 << "\nto derived-class object invokes derived-class "

63 << "print function:\n\n";

64

65 // polymorphism; invokes BasePlusCommissionEmployee's print;

66 // base-class pointer to derived-class object

67 commissionEmployeePtr->print() ;

68 cout << endl;

69 return 0;

70 } // end main

Invoking print function on base-class and derived-class
Objects with static binding

commission employee: Sue Jones
social security number: 222-22-2222
gross sales: 10000.00

commission rate: 0.06

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: 5000.00

commission rate: 0.04

base salary:300.00

Invoking print function on base-class and derived-class
Objects with dynamic binding

calling virtual function print with base-class pointer to
base-class object invokes base-class print function:

commission employee: Sue Jones
social security number: 222-22-2222
gross sales: 10000.00

commission rate: 0.06

calling virtual function print with derived-class pointer to
derived-class object invokes derived-class print function:

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: 5000.00

commission rate: 0.04

base salary:300.00

calling virtual function print with base-class pointer to derived-class
object invokes derived-class print function:

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: 5000.00

commission rate: 0.04

base salary: 300.00




1 -~ - 1

s }:A
ﬁ PR CAEWE TN PR S Ry S P ) B P _— P‘°°)"ﬁ""mvv.

oM Foslil & o 3l o §ade SIS virtual gl & el S b oy W Liwegi | 1F-) e JKE

O Fho T G 4 buo

b Giho w5 § Lue SIS (Sl Fo il 5 b b cyulo plowl BB (Sl yawass \F-F-0

Wds () L hy 4 ekd e SlaE Bla 4 Dsle 7 JulST a6 dals S 05T
EUHIPEWETS Soslal 5 ln cods gria IS (la b il g o oS 1y (63,050 40Dl ol
S or e s ol Ll 5 el oS

Sl wa b (5 55 ol bl (ool Lo WS &K 51 (8 &K ald Grie OIS (8 S 4 5
Lo oIS 51 sla 8 &;,y)gouwwwdugzcsu@ﬁ’}u&w#w Ll
G IS S | ol el G ol g8 43 8 3 e WIS ) gy S e L
o b Sl o le WIS (sl (3 L 015 od 3525 0pl b ol Liw DIS7 1 Ll plas (g5l 0
oSS ok odd Gt wMST So il Culds ¢ s et 403 ST ) dies oS Gk WS
I B S 0 LS Ll 0 fos Jas il p RO o bl 6 Oae dls WS
S (558 s 3l o o A8 e o Sl eslizd Lo Al i 53 ST Ol st pliy 59k
S st 048 15 IS plas ol g 5 ten allas s o plon]

5 oo S gl Soylal Sulha 3 has Ll won @ eples fab s ol w3
o1 ok Griee ST 5 e OIS (sla o O3y ok Grie ST (sla S 5L

Spsbe Soylal Jas ol b ool ly o 58 s WIS 1 5 0k Lo WuDIS™ S0 La0 s )
S o e WIS Sl S 4

Joo o2l bl gl S 0ks ite WIS 1 (5 Ol o ite WS Sl gl Y
S o 0ok Gt SIS G pale Sl

3 sb 4 L 03,15 (5 ks s Griie WIS 1 (B S Ol be IS S Sl ulia Y
55 ki Olg o Selal ol 3l easms ol bl g gle WIS 51 3 oK ods Grie WS
Ll & 3l lw WS Folal Gy b 5l e sy ST S oslinal s WIS suae wl5 5L
5 ol o U LA (S i it S b ke o,

ok it NS Foslila Joud 1) bn oS Foslal sl s ol cllast oyl 51 Ol (g1 5
old ke IS I G s S S sl ed Grbe ST Seslil 1 Ol e e

sy a2 OT ) 5 (o 4 WA e o7 3505 35 Sk )l des pl s 87 ol



d DN ale
YVY o e Juas u. . PR . . %
o IRy Sl g L

i5-a oty LS o W5 blelS (glas dle WS I 5 5 os Grie WS Sojlal lua -F

sxn 355w S Sl s 8 | s D) e 0 Gl ST S (55 p e ()
S o Gita IS ol (gla e (3l Loe ST 51 (2 S5 i B3l OT (oS 5
Ll Hlas! 1 ol Grie WS Foylal Wil g oS
switch &yle 1¥-¢

Sl cpl ol SWitCh &ojle 1 estinal ¢85 il &5 s & & 5 o Sa, 5 S
(.L?JdmL,.z;,Tw,,,\,6,1;2,J,,;qugpuc,,u:u@:aﬂ&wm@a&l
Sole K cowl shaptType ciw glyls - A Oof ys o8 L»Jg..’: e alde s Jle sl (et
555 1 g print GU C\SSﬁ&xgjuslgﬁG&shapeType o 4 Ll e sWitch
NS s (g g 5 435 515 s o me 53 sl Ghate b 3 55 o o SWILCH I o3l caen ol L
S SVl plas 0313 513 L 1) (ool § 5 (G55 2 (e planil e el p 315 OISl el (sl 2355
Slag 5 035531 b o SWItEh ;e s & oMol o 4 S sl 3 1 SWiLCh & jle 3 1
asly SWILCH Sljle plas 53 1) Lo SV 0557 30l s sl p 3,13 OISl sl o oyl
e (02 ol SWItCh Sl ST )3 Mol p e (WIS ol b 055 1 2 L bled Sgel
Ll st Slavain) g dats 5 035 ile) Ll 55 (o0 (SIoLe
oo Virtual mlgs 9 (o153 (sl W™ -0

Sl s pllil Laaal o8 ol Lo (25 (@S 0SB OIS S p 5 3500 50 S s
5 Lsbio G LS L Dbl A8 caan ol LS Ll ld ok g 5 o
ool 22 (la IS (ol ST it ST (G5l g 1 (b et i1 B S Ol el
@5 IS Sty il ke 53 s Gl IS Olsim Vgane QWSS ooy o L Ly
(S 315 05 S ol kg gn w5 (e 5Un ST Ol b Y e 5 50 S ki g n
Ol gins (a0 (3in (Sla oIS iz JalST ol 31 (Sl ST i 8 8 IS b o8 (g5t o
g A el 3 sake o o

S el ISl ) e gl WS G 03057 @l ol ) ST G 1 sk
oU e la OIS g or (Silutismd alash mm 54T SIS iy Dl el (S
S ol S e Jin (gl llodkd (5 o i e b e oy S5 Gla ST i

Squar wsles Las odd Giie sl WM 5 TwoDimensionalObject o 18l sl oS



‘rl S P:A
ﬁ PR CAEWE TN PR S Ry S P ) B P _— P‘A}'ﬁ""J“JYVY

ol (Il Gl WIS S Wlge emes il wils Triangle 5 Circle
«xls Cylinder 5 Sphere (Cube JSles A sd G2is s WS s ThreeDimensionalObject
b Sl S 5l 5 ctts (S Sl Al (sla b 8 sl (2151 (Sl Gla ST 0L
35 K" S s 4 pais ST dle gl S S 0T 550 53 s Ll (oS (55ledise
IS o g L ST 3 G

S Al sdalie 4S5 (6 skilen bl oyl o5l Gla WIS 4 5L Sl Cilye alda eSS
en (158 e Sla STl b (oDIST e Al 513 08 (B o (sl S (ke
Jo &G tins o K85 51 ek 53 1y (GB elaw iz ¢ o 51 (la WIS 350 Sl (S )3
g3,4 Shape o155l glus ST L o8l VYT IS s LS00 ol e abad catins cpl 53 o5
TwoDimensionalShape (slseL. Kos o1l glin WS 53 ol e alades (goms o 53 358 00
ko (sdny o )l (Sn as s ) ThreeDimensinalShape 5 (gdass (sls JSK2)
sSquare Circle slaply) Cunl o387 Cay 25 1) Gtn 92 S S gl o155, Gl WIS LSl
(b \gz) Tetrahedron 5 Cube (Sphere (slapls gua 4w sl JSa sl 5 (Triangle
SV IS IS Sy oIS OT € mn s gy IS S virtUEl w6 o b S 00l
e virtual .6 &S Sy g @b ol virtual «b eSS oMl 53 = 0" Gsls 5 L sd e slol

Q)M‘J}iuﬂum

virtual void draw() const = 0; //pure virtual function

A golwesly lyls s virtual cly“ D o all jamee oS e Oy "=0"
IR G5lwesly b wS override 1) L (WIS jasa Virtual wl g plad (susls (#1518 OIS
Eb Sl )3 de ViRULAl mb S ViIFtUAL w6 GG ale 3 se Sl AT iy
Lasl &G (0357 540) override !, Gy 8 odd Grie WIS 4 5 034 iluesly (s,ls virtual
4 pske 1y ods Gahe WIS 5 0345 (55lwesly Slls ame virtual wG e blie s S
g8 03 gk e olEhe el G WIS &S Gl s s @) Al ot 0> S oveeride

(X o SL ol 5l s Grie WIS O sy
&b ¢S gilwenly 4 (G5L e WIS 555 lest 457 355 oo eslizal Sloj asws Virtual &5
B s mb (ileesly )3 1y (o151 o e (Sla WIS plad ol fole e sl Lol €31t

sl)l> SpaceObject L WIS 45" o g5 0 a 520 cf_.ajf 5b Jhad glaml 53 555 old Jle 4 S



E . g
padidw Juad oy 1 S e g o LS %

¢SS 4 ) virtual ob S Olgm Llg o &S b ¢S5l e Lass draw 26 sl sileesly

Yvy

s 8 L )y b dS el 0T 555 (a5 (Lasws Virtual
Sloe IS 31 il g Lol S sl 251 e SIS S5 (sl 3 5 (sl 500 ol g0 4 ST
okd Giie ol e LS a5l Gla b 4 il e oS Glaanml o 5 La Solal el shatey el 5
IS Sl lasnrl o5 Soslal i 3l laaal ;Y gans oS sl ST anl o o155 (gl WS

.wyeam‘&)&uﬁjJQa&éﬁmw%dué\e

52 odle sl 3505 ol lp 5 Slaptn 5o Caliiee GaaY (iluesly 5o Glofis B (e L
LK Jia_; 5hal§;~> LS s gola als” sk Lilg o 6{‘.):’ oK P A (Jole L;LAW
il Sglize KaSS b IS o 5l o Unolis 1 baosls (xd g 5 Ol ol gt g 5515
S Aee g5l el 4 5L amio pe o Sl (e i ) S35, sz 4B s o5l
Aal gt BLSIOT & woms e (2855 51 g e sitaliy 5 2510 s sla S sl Jols a5
L il oo pls dilon b S 1 ilibes plsl (ol 4 diajls Ll5 o ot e 35
Shape sl Solal I i yoo .Llods G2ie Shape eljml gle WS 51 48 555 s fubstuws
b S 8 ,0) (o5 e 61y S e ol LT e 50 Rled 4 oS Slad Sy e S
LS o o3lial L WIS So Ll &S5l dimens ke e(05 15 &l il m dades 3 & WS &S
« el Shape gls WIS 55 s virtual b e oSS Sl sl o5 0T gl draw o
ks 55 Shape & 2 .87 (iluosly | Araw s L edd Grin (o155 8 oS 0 ol 5l
Losy (52 55 0L aos e ol (6515 il pllan 35 5 S8 51 15 il
AL Sl ol axlge 5 0T LS & sl 0T 01,55 o
33 Ll gn oS S a5 (iterator) otiss 1SC WIS S5 o § o o sl 5o W
Ll g gr anly e (gl ST S (6T K aslen) Jals 65 3 3z g sl b plad Ol
50331 53 Ol @ ekiph HISS (B S sl b 1) (6 S S5 3 3 se sla B 1 ]
3 Lo p ST 51 Y pame il Cos e 3 by e 4 cokiph 1SS skn 15 b e
ks & Gl Glagehan 3 Glsn Cud b alT 6K Shlen (61 550 S om0l
e (e (gl s Lo WS (sla So il Lalas o ot 3 n oLl 545 o oalizl 31,

Square sla WIS 51 ol & sl Llg » TwoDimensionalShape L WS ols & 5



1 -~ - 1

s }:A
ﬁ PR CAEWE TN PR S Ry S P ) B P _— P‘A}'ﬁ""J“JYVE

Jlos) Cod 53 (o5 4 draW play oSG e 50 b Sl ealial L A5k o 2 5 Triangle (Circle
23 8 (h e 5tk S35 g1 ool (o OT 5355 oo

Ry Al oolikwl b Bgds 10y ki o ig0T S 1T

> 45’ CommissionEmployee-BasePlusCommissionEmployee e dldis Suame oy g i opl o
J_‘)JJSMJK\-J‘;‘MV';@ oalasn! M)L; Cf —— é}.&> &L&-‘Jﬁ ;JL;WL’:A r‘;u‘
IS T )57 ok o 50 gz 0 OIia) ST S o Sl G Sin gl 32 Oldin)lST 4 S
J}LJJ&JK@[}/}‘;JL(&L«J«L«/JJ J&’/&JK‘J—.{@ C,Jéj) WJJ‘;JL(QBDJ/J.A.JF g_';.’vb"‘jrji?
a‘j){ﬁ J;/MJL(‘; -L..(Ja @QJJJ}L”’-JJJJ‘/DL,;J&/MJKuL{d C,JQJJJ}:(} gl&h40f)b[aw
b ol slod sl Sty [T 3l et CS 3,8 o Gl (T 4 QS i 8 5o y3 Sl Gl
ol BLSS Al T g Olpn 40 deys Vo il o Clys g8 il O paS b ol pon b G 45 lkia IS

o ol ey iz oy 4 Ly S Sy Sl b Co] glaslsy &G (g jilwerly a0 folo S5

S G WIS oS o eslinal dia)lST S S ppgie 4,6 (g1, Employee el ST
s CommissionEmployee SalariedEmployee ;I 45 ,le & 45 o i Employee W
CommissionEmploye .S ;I BasePlusCommissionEmployee .Ms" .HourlyEmployee
Sl WV S8 s SIS al UML 1 SUs sl dia)lS i o 5T oialilss 5 odd Grle
G35 e o QLA |y du ylim Sy a4 G e Sl b ol o 1y Syl s 31 pe alidis 5 sdal 4>
ASb o UML 5 (o515,1 3 o7 o 4 55 (5) &SIl &5 o Employee oS ol o8 8™
Employee w140 dhud W UML pI Lo [ F-11 IS

S (al 51 aldes (ol Minterface” b (Lwlp ¢S oS oMel Employee sl 5l glus DS
A ST Sl Employee la & plas 555 p Al 5 n 4l oS Aol 0 sue o5 ) slae sazme
Sesgy wlaml il ojlad 5 Salgls o ol 5113 (55 G amloue hg, 5 i o sikie IS
> 45 socialSecurityNumber  lastName dfirstName :jI u5,le o s o3l slasl 5 ,0]
A ss o alb Employee el 5l glie WS

Jsl i iy 53 05 (=215 Employee IS Cile s (g3lwesly @ eIl 5 gla ide 5o
S plad gr (S3maly Sl aal G L S 5 S r sl o510 L 5 ST S
.xss.g;.;\;ﬁ_5:52,4}“;,)@lJL@;T}ag;;wuww@\rw;téué

Employee a5l (Slao 5™ dlomt 1¥-1-)



d DN ale
¥Vo S 3w Juad e . . z s . . %
o IRy Sl g L

o5 (U 200l g3 0305 el 57 (Sdm Sl i )2 SYVF 5 AP gl JSS2) Employee oS
‘,ujﬂde r.a\; I, Employee osls slas! 45" set 5 get sdaze <3\,: ol o & Print 5 earnings

A dels Ll 5l o Jlasl OIS plad (555 2 (saieinn sk €AININGS el el oy &Sl
Sl WIS 53 ass Virtual &) g 1) €AMNINGS 5 51 51 L35l LeylST WIS 4 v.ﬁ.“ O s>
Slp B DMl pay G 0 liST 25ly 8 3 i (Slwesly j3 &S | > ﬁm; OMelemployee
cl.? Slodd Gie WS 2 5, sy 348 els Q&fﬁ L &S s Bstm Ol s
s dT a8 K B amloe (5l 5,8 o LS amie g5luesly L 1, €arnings
Slp b OT (535 p BAMINGS Wb s a3 oo amaind Lo IS Soylal 4y w8
.J)ﬁ@

s S pluS” ja 45 les ST eslizul vector ¢ 5l Employee sls Soslsl 6,1 sl 5
NS ¢SS Employee o5 |2 sl Employee sla b il 5 o LT candl) 4™ 6 Lal Employee
Sl sl o Employee 1ol iie s WS (.Lu" S ly sty ol b el ol 5l
La)l5 b sl 1) €ArNINGS mbs 03,87 S VECIOT Ole 3 anliyy (Wsd oo o gume OT
Sl a5 b S e Bl By ke Gy a GLT sla gl ol CH uS o Sl b
B w S WIS e edd Ol Employee s e virtual b ¢SS O e €ANINGS
@b cshoverride v AL ol 551,8 WOS ES O g dal g o S 545 2ie Employee
oIS gl Sl dal e dhde WS b SISGT L L e €MNINGS O4S (sl
il ol el edd Grie WIS 4SS ) g0 53 il atils 1) oShe deslous odd GRiue

Loyl olazm| sl oyles 5 Sl gl el el L2l & & )sls Employee WSS s print ob
L print b &6 Employee 5l e Giie (OIS j8 03,5 dal 5 odalin &7 () shailan LS
OT Js & 4 ("salaried employee:" k) LS o Gl (s 5 55 1) daaylS ¢5 s 03, sl
.MD& )\J; ‘J .L:.A)lf QLF)U?‘ GLLA

215 5 0T G S 53 o8 Sl il pn i 53 3 50 ST iy Sl (el WWIY ST 0l S
DL 1y wb s ol s a1 U3 (ST o (gl Ll 5 513 a0y 52w e 3 PN 5 €QPNINGS
&S das o Ol g odd ol ,en €ANNINGS &b sl "=0" L Employee WM 4 AST C3s s e
Aolin plasil gl 1) 355 Conlin mb ald Gilie ST il s ViMtUEL ob 6 w6 oyl

set 5 get wl 5 (.\Jfb_s opl 53 (uS . override |, earnings eb ) LS o Ol ol



i C G NE T U S - RV o ) B W A2 3 Jbw Juas YV

) ok Grie Sla DS 53 wlg S e T ‘ﬁ\uﬁ Ced |y Employee slis oS
A8 s override

& Jols pUbliC sz 5 0515 (OF1Y JS2) EMployee s b s 2 40 6 s ol
gy (A2 L) 03,57 23 ) Ol ST Ol 1y elazm! sl ol 5 S ol gl P cpb 45 ol
get mly (20 517,14 byhast) Cool olazrl (el o5la 5 (Salsil pbcpb oS (o o) set
virtual &b «((21 518,15 b jlast) dins s i 1y el b o les 5 Salgls ol ol )
(25 Lx) wsl e el virtual « print el (21 L) earnings é>

Il sl 457 cles S OMel s virtual o &S & e 1, BAMNINGS ab S s bl
o el L oilad e 1y i)l g 5 OT G sl 51y i dlonn 0l 0 b o0 50 allas in S 55
K Gl IR old Gilie WIS a8 2pls IV a5 ol doee VirtUED O i U
S5 sl Employee sl Fo lal 51 Ll asl 5 o> <S7,lus earnings | e (6 5lwesly
S ol ALA)\{C}JJALQ‘J{ Sy L b, 4 earnings eb

el sl Gilesly ga .l Employee IS gl sae o s5leesly sl VY-NF I
LS a4 55 (10-15 L gls) Employee ol jle a0 .l odiis o3 &S7,105 ol Virtual 45" earnings
w8 L ys omaliel i el Ysene LS o olei] el ojlad i ltel 4 Soyole &S

.3 g

earnings print

Employee

Salaried-
Employee

=0

firstName lastName
social security number: SSN

weeklySalary

salaried employee: firstName lastName
social security number: SSN
weekly salary: weeklysalary

Hourly- if hours <= 40 hourly employee: firstName lastName
*
Employee it hWo?Jgri >rl%urs social security number: SSN
(40 * wage ) + hourly wage: wage; hours worked: hours
((hours—-40)
*wage*1.5)
(oINININS[IBl commissionRate * commission employee: firstName lastName
Employee grossSales ; ; .
ploy social security number: SSN

BasePlus-
Commission-
Employee

gross sales: grossSales;
commission rate: commissionRate

baseSalary +
(commissionRate *
grossSales )

base salaried commission employee:
firstName lastName

social security number: SSN
gross sales: grossSales,
commission rate: commissionRate;




q AN

"WV es s Jas oyt T S g LS ﬁ

; | base salary: baseSalary I

Employee (gly ™ Lol yo dhuks (Sl 9 S5y i Lawlg [ 1F-1Y IO

1 // Fig. 13.13: Employee.h

2 // Employee abstract base class.

3 #ifndef EMPLOYEE_H

4 #define EMPLOYEE H

5

6 #include <string> // C++ standard string class

7 using std::string;

8

9 class Employee

10 {

11 public:

12 Employee( const string &, const string &, const string & );
13

14 void setFirstName( const string & ); // set first name
15 string getFirstName () const; // return first name

16

17 void setlLastName( const string & ); // set last name
18 string getLastName() const; // return last name

19

20 void setSocialSecurityNumber( const string & ); // set SSN
21 string getSocialSecurityNumber () const; // return SSN
22

23 // pure virtual function makes Employee abstract base class
24 virtual double earnings() const = 0; // pure virtual
25 virtual void print() const; // virtual

26 private:

27 string firstName;

28 string lastName;

29 string socialSecurityNumber;

30 }; // end class Employee

31

32 #endif // EMPLOYEE H

Employee ™ AT g 1 [VF-1T IO
1 // Fig. 13.14: Employee.cpp
2 // Bbstract-base-class Employee member-function definitions.
3 // Note: No definitions are given for pure virtual functions.
4 #include <iostream>
5 wusing std::cout;
6
7
8
9

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

// constructor
10 Employee: :Employee( const string &first, const string &last,

11 const string &ssn )
12 : firstName( first ), lastName( last ), socialSecurityNumber( ssn )
13

{
14 // empty body
15 } // end Employee constructor

17 // set first name
18 void Employee: :setFirstName( const string &first )

19 {

20 firstName = first;

21 } // end function setFirstName
22

23 // return first name
24 string Employee::getFirstName () const

25

26 return firstName;

27 } // end function getFirstName
28

29 // set last name

30 void Employee: :setLastName( const string &last )
31 {

32 lastName = last;

33 } // end function setLastName
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34
35 // return last name
36 string Employee: :getLastName () const

37 {

38 return lastName;

39 } // end function getLastName
40

41 // set social security number

42 void Employee: :setSocialSecurityNumber ( const string &ssn )
43 {

44 socialSecurityNumber = ssn; // should validate

45 } // end function setSocialSecurityNumber

46

47 // return social security number

48 string Employee: :getSocialSecurityNumber () const

49 {

50 return socialSecurityNumber;

51 } // end function getSocialSecurityNumber
52

53 // print Employee's information (virtual, but not pure virtual)
54 void Employee: :print() const

55 {
56 cout << getFirstName() << ' ' << getLastName ()
57 << "\nsocial security number: " << getSocialSecurityNumber () ;

58 } // end function print
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// Fig. 13.15: SalariedEmployee.h

// SalariedEmployee class derived from Employee.
#ifndef SALARIED H

#define SALARIED H

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

class SalariedEmployee : public Employee
{
public:
SalariedEmployee( const string &, const string &,
const string &, double = 0.0 );

void setWeeklySalary( double ); // set weekly salary
double getWeeklySalary() const; // return weekly salary

// keyword virtual signals intent to override
virtual double earnings() const; // calculate earnings
virtual void print() const; // print SalariedEmployee object
private:
double weeklySalary; // salary per week
}; // end class SalariedEmployee

#endif // SALARIED H
SalariedEmployee _w35” WiaT g BB | 1F-V0 s

// Fig. 13.16: SalariedEmployee.cpp

// SalariedEmployee class member-function definitions.
#include <iostream>

using std::cout;

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

// constructor

SalariedEmployee: :SalariedEmployee( const string &first,
const string &last, const string &ssn, double salary )
: Employee( first, last, ssn )

setWeeklySalary( salary );
} // end SalariedEmployee constructor

// set salary
void SalariedEmployee: :setWeeklySalary( double salary )
{
weeklySalary = ( salary < 0.0 ) ? 0.0 : salary;
} // end function setWeeklySalary

// return salary
double SalariedEmployee::getWeeklySalary() const
{
return weeklySalary;
} // end function getWeeklySalary

// calculate earnings;
// override pure virtual function earnings in Employee
double SalariedEmployee: :earnings() const

{
return getWeeklySalary() ;
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33 } // end function earnings

34

35 // print SalariedEmployee's information
36 void SalariedEmployee: :print() const

37 {
38 cout << "salaried employee: ";
39 Employee: :print(); // reuse abstract base-class print function

40 cout << "\nweekly salary: " << getWeeklySalary();
41 } // end function print
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1 // Fig. 13.17: HourlyEmployee.h
2 // HourlyEmployee class definition.



e - h =

A

YAY o s Jas oyt T S g LS ﬁ

woJdJouldWNRE

REe e
whHO

HERERRe
(PR REEXOES

WWNNNMNMNNMDMNDMNDNDN
RoOwoOJONUIAWNRO

ww
wN

WWWwwww
©WooJdo Ul

b
NRFRO

#ifndef HOURLY H
#define HOURLY H

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

class HourlyEmployee : public Employee
{
public:
HourlyEmployee( const string &, const string &,
const string &, double = 0.0, double = 0.0 );

void setWage( double ); // set hourly wage
double getWage() const; // return hourly wage

void setHours( double ); // set hours worked
double getHours() const; // return hours worked

// keyword virtual signals intent to override
virtual double earnings() const; // calculate earnings
virtual void print() const; // print HourlyEmployee object
private:
double wage; // wage per hour
double hours; // hours worked for week
}; // end class HourlyEmployee

#endif // HOURLY H
HourlyEmployee _w3™ Wi Ty BB | 1F-1Y <o

// Fig. 13.18: HourlyEmployee.cpp

// HourlyEmployee class member-function definitions.
#include <iostream>

using std::cout;

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

// constructor
HourlyEmployee: :HourlyEmployee( const string &first, const string &last,
const string &ssn, double hourlyWage, double hoursWorked )
Employee( first, last, ssn )

setWage ( hourlyWage ); // validate hourly wage
setHours ( hoursWorked ); // validate hours worked
} // end HourlyEmployee constructor

// set wage
void HourlyEmployee: :setWage( double hourlyWage )

{
wage = ( hourlyWage < 0.0 ? 0.0 : hourlyWage );
} // end function setWage

// return wage
double HourlyEmployee: :getWage () const

{
return wage;
} // end function getWage

// set hours worked
void HourlyEmployee: :setHours( double hoursWorked )
{
hours = ( ( ( hoursWorked >= 0.0 ) && ( hoursWorked <= 168.0 ) ) ?
hoursWorked : 0.0 );
} // end function setHours

// return hours worked
double HourlyEmployee: :getHours () const
{
return hours;
} // end function getHours

// calculate earnings;
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43 // override pure virtual function earnings in Employee
44 double HourlyEmployee::earnings() const

45

46 if ( getHours() <= 40 ) // no overtime

47 return getWage () * getHours();

48 else

49 return 40 * getWage() + ( (getHours() - 40) * getWage() * 1.5 );
50 } // end function earnings

51

52 // print HourlyEmployee's information
53 void HourlyEmployee: :print() const

54 {

55 cout << "hourly employee: ";

56 Employee: :print(); // code reuse

57 cout << "\nhourly wage: " << getWage() <<
58 "; hours worked: " << getHours();

59 } // end function print
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// Fig. 13.19: CommissionEmployee.h

// CommissionEmployee class derived from Employee.
#ifndef COMMISSION H

#define COMMISSION H

#include "Employee.h" // Employee class definition
class CommissionEmployee : public Employee

{
public:
CommissionEmployee ( const string &, const string &,
const string &, double = 0.0, double = 0.0 );

void setCommissionRate( double ); // set commission rate
double getCommissionRate() const; // return commission rate

void setGrossSales( double ); // set gross sales amount
double getGrossSales() const; // return gross sales amount

// keyword virtual signals intent to override

virtual double earnings() const; // calculate earnings

virtual void print() const; // print CommissionEmployee object
private:

double grossSales; // gross weekly sales

double commissionRate; // commission percentage
}; // end class CommissionEmployee

#endif // COMMISSION H
.CommissionEmploye _w3s™ Wi T g J ] 1¥-14 o

// Fig. 13.20: CommissionEmployee.cpp

// CommissionEmployee class member-function definitions.
#include <iostream>

using std::cout;

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

// constructor
CommissionEmployee: :CommissionEmployee ( const string &first,
const string &last, const string &ssn, double sales, double rate )
Employee( first, last, ssn )

setGrossSales( sales );
setCommissionRate( rate );
} // end CommissionEmployee constructor

// set commission rate
void CommissionEmployee: :setCommissionRate( double rate )

{
commissionRate = ( ( rate > 0.0 && rate < 1.0 ) ? rate : 0.0 );
} // end function setCommissionRate

// return commission rate
double CommissionEmployee::getCommissionRate() const

{
return commissionRate;
} // end function getCommissionRate

// set gross sales amount
void CommissionEmployee: :setGrossSales( double sales )
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31 {

32 grossSales = ( ( sales < 0.0 ) ? 0.0 : sales );
33 } // end function setGrossSales

34

35 // return gross sales amount

36 double CommissionEmployee: :getGrossSales() const

37 {

38 return grossSales;

39 } // end function getGrossSales
40

41 // calculate earnings;
42 // override pure virtual function earnings in Employee
43 double CommissionEmployee: :earnings() const

44 {

45 return getCommissionRate() * getGrossSales();
46 } // end function earnings

47

48 // print CommissionEmployee's information
49 void CommissionEmployee: :print() const

50 {

51 cout << "commission employee: ";

52 Employee: :print(); // code reuse

53 cout << "\ngross sales: " << getGrossSales()

54 << "; commission rate: " << getCommissionRate() ;

55 } // end function print
.CommssionEmployee w5~ (5 jlwosly BBIF-r. <

BasePlusCommissionEmployee ! 5l pé odds Gaio (w5 paiane pé Sl ! 1¥-1-0
oIS ) s sl (WYY 5 AYSYY (cls JSC3) BasePlusCommissionEmployee .S
ols 2ie WIS K ol o 5 5,ls sl (=YY IS 518 Ls) CommissionEmployee
BasePlusCommissionEmployee M 5.2 &b ilesly .l Employee .M o
ol . (5315l ol epl O g L0l 85T 457 Sl (=YY IS 5110-16 Last) oukijl &5 ol
(SIS (bl e S 0 TSl 4l Gsi 5 OsmeaS 5 cBsi Ol plazrl el
LS o e, CommssionEmployee oo jle 4 1 O sewnaS FF 585k Ol ol el o las
oW emmen Ligd adsl aajldas oady Syl 4 glael b (130 L)
Ldr e jewes gl (19-22 b gls) set cl: ¢ s 5l BasePlusCommissionEmployee
.Cwl baseSalary jlais osls u.fﬁ !y (25-28 b sbs) get cl: ¢SS g baseSalary osls gae 4
34 L &S US 4x g LS b denloes |y g5 o Gk, 8 8 ga 32-35 L gl s earnings &b
5 i 0T awlss sl 1, CommissionEmployee sl .5IS” earnings cl: earnings GU 33
oS print &b AS o Sl s e Gml OseeeS SIS, G
=9/~ O JU 5 "base-salaried” ala> (38-43 L 4ls) BasePlusCommissionEmployee
e Jols o9 5 4 53 AS e Ol |, CommissionEmployee sl S print ov
SleMb ol oT JLw P) ""base-salaried commission employee:"

.34 Al = BasePlusCommissionEmployee

1 // Fig. 13.21: BasePlusCommissionEmployee.h
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// BasePlusCommissionEmployee class derived from Employee.
#ifndef BASEPLUS H
#define BASEPLUS H

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

class BasePlusCommissionEmployee : public CommissionEmployee
{
public:
BasePlusCommissionEmployee ( const string &, const string &,
const string &, double = 0.0, double = 0.0, double = 0.0 );

RROOJOOUIT_WN
R o

void setBaseSalary( double ); // set base salary
double getBaseSalary() const; // return base salary

// keyword virtual signals intent to override

virtual double earnings() const; // calculate earnings

virtual void print() const; //print BasePlusCommissionEmployee object
private:

double baseSalary; // base salary per week
}; // end class BasePlusCommissionEmployee
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#endif // BASEPLUS_H
.BasePlusCommissionEmployee w35~ .,\QT,.; AR AN ¥

// Fig. 13.22: BasePlusCommissionEmployee.cpp

// BasePlusCommissionEmployee member-function definitions.
#include <iostream>

using std::cout;

// BasePlusCommissionEmployee class definition
#include "BasePlusCommissionEmployee.h"
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// constructor
BasePlusCommissionEmployee: :BasePlusCommissionEmployee (
const string &first, const string &last, const string &ssn,
double sales, double rate, double salary )
CommissionEmployee( first, last, ssn, sales, rate )

e
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{
setBaseSalary( salary ); // validate and store base salary
} // end BasePlusCommissionEmployee constructor

RER
Sow

// set base salary
void BasePlusCommissionEmployee: :setBaseSalary( double salary )

{

=
© ®

baseSalary = ( ( salary < 0.0 ) ? 0.0 : salary );
} // end function setBaseSalary

// return base salary
double BasePlusCommissionEmployee: :getBaseSalary() const
{
return baseSalary;
} // end function getBaseSalary

// calculate earnings;
// override pure virtual function earnings in Employee
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32 double BasePlusCommissionEmployee: :earnings() const
33 {

34 return getBaseSalary() + CommissionEmployee: :earnings() ;
35 } // end function earnings

36

37 // print BasePlusCommissionEmployee's information
38 void BasePlusCommissionEmployee: :print() const

39 {

40 cout << "base-salaried ";

41 CommissionEmployee: :print(); // code reuse

42 cout << "; base salary: " << getBaseSalary();

43 } // end function print
BasePlusCommissionEmployee WM™ (g3lwodly B[ 17-TY s
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// Fig. 13.23: figl3 23.cpp
// Processing Employee derived-class objects individually
// and polymorphically using dynamic binding.
#include <iostream>
using std::cout;

using std::endl;
using std::fixed;

woJdJouldWN R

#include <iomanip>
using std::setprecision;

#include <vector>
using std::vector;

el
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// include definitions of classes in Employee hierarchy
#include "Employee.h"

#include "SalariedEmployee.h"

#include "HourlyEmployee.h"

#include "CommissionEmployee.h"

#include "BasePlusCommissionEmployee.h"

el
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void virtualViaPointer( const Employee * const ); // prototype
void virtualViaReference( const Employee & ); // prototype
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int main()

26 {

27 // set floating-point output formatting

28 cout << fixed << setprecision( 2 );

29

30 // create derived-class objects

31 SalariedEmployee salariedEmployee (

32 "John", "Smith", "111-11-1111", 800 );

33 HourlyEmployee hourlyEmployee (

34 "Karen", "Price", "222-22-2222", 16.75, 40 );

35 CommissionEmployee commissionEmployee (

36 "Sue", "Jones", "333-33-3333", 10000, .06 );

37 BasePlusCommissionEmployee basePlusCommissionEmployee (

38 "Bob", "Lewis", "444-44-4444", 5000, .04, 300 );

39

40 cout << "Employees processed individually using static binding:\n\n";
41

42 // output each Employee’s information and earnings using static binding
43 salariedEmployee.print() ;



q AN

YAV s s Juas oyt T S g LS ﬁ

44 cout << "\nearned $" << salariedEmployee.earnings() << "\n\n";
45 hourlyEmployee.print() ;

46 cout << "\nearned $" << hourlyEmployee.earnings() << "\n\n";
47 commissionEmployee.print() ;

48 cout << "\nearned $" << commissionEmployee.earnings() << "\n\n";
49 basePlusCommissionEmployee.print() ;

50 cout << "\nearned $" << basePlusCommissionEmployee.earnings ()
51 << "\n\n";

52

53 // create vector of four base-class pointers

54 vector < Employee * > employees( 4 );

55

56 // initialize vector with Employees

57 employees[ 0 ] &salariedEmployee;

58 employees[ 1 ] &hourlyEmployee;

59 employees[ 2 ]
60 employees[ 3 ]

&commissionEmployee;
&basePlusCommissionEmployee;

61

62 cout<< "Employees processed polymorphically via dynamic binding:\n\n";
63

64 // call virtualViaPointer to print each Employee's information

65 // and earnings using dynamic binding

66 cout << "Virtual function calls made off base-class pointers:\n\n";
67

68 for ( size_t i = 0; i < employees.size(); i++ )

69 virtualViaPointer( employees[ i ] );

70

71 // call virtualViaReference to print each Employee's information

72 // and earnings using dynamic binding

73 cout << "Virtual function calls made off base-class references:\n\n";
74

75 for ( size_t i = 0; i < employees.size(); i++ )

76 virtualViaReference( *employees[ i ] ); // note dereferencing

77

78 return O;

79 } // end main

80

81 // call Employee virtual functions print and earnings off a
82 // base-class pointer using dynamic binding

83 void virtualViaPointer( const Employee * const baseClassPtr )
84 {

85 baseClassPtr->print() ;

86 cout << "\nearned $" << baseClassPtr->earnings() << "\n\n";
87 } // end function virtualViaPointer

88

89 // call Employee virtual functions print and earnings off a
90 // base-class reference using dynamic binding

91 void virtualViaReference( const Employee &baseClassRef )

92 {

93 baseClassRef.print() ;

94 cout << "\nearned $" << baseClassRef.earnings() << "\n\n";
95 } // end function virtualViaReference

Employee processed individually using ststic binding:

salaried employee: John Smith
social security number: 111-11-1111
weekly salary: 800.00

earned $800.00

hourly employee: Karen Price
social security number: 222-22-2222
hourly wage: 16.75; hours worked: 40.00

commission employee: Sue Jones
social security number: 333-33-3333
gross sales: 10000.00; commission rate: 0.06

base-salaried commission employee: Bob Lewis
social security number: 444-44-4444
gross sales: 5000.00; commission rate: 0.04; base salary:300.00
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earned $500.00

Employee processed polymorphically using dynamic binding:
Virtual function calls made off base-class pointers:

salaried employee: John Smith
social security number: 111-11-1111
weekly salary: 800.00

earned $800.00

hourly employee: Karen Price

social security number: 222-22-2222
hourly wage: 16.75; hours worked: 40.00
earned $670.00

commission employee: Sue Jones

social security number: 333-33-3333

gross sales: 10000.00; commission rate: 0.06
earned $600.00

base-salaried commission employee: Bob Lewis

social security number: 444-44-4444

gross sales: 5000.00; commission rate: 0.04; base salary:300.00
earned $500.00

Virtual function calls made off base-class references:

salaried employee: John Smith
social security number: 111-11-1111
weekly salary: 800.00

earned $800.00

hourly employee: Karen Price

social security number: 222-22-2222
hourly wage: 16.75; hours worked: 40.00
earned $670.00

commission employee: Sue Jones

social security number: 333-33-3333

gross sales: 10000.00; commission rate: 0.06
earned $600.00

base-salaried commission employee: Bob Lewis

social security number: 444-44-4444

gross sales: 5000.00; commission rate: 0.04; base salary:300.00
earned $500.00

Employee w5 L1 g0 dhukes Hlailoly 4ol g [ 1F-YT IO

S 1 ol BlalS Ol 55 Skl (g3likida 51 Jte 43-51 Lshast 53 0dd | 7| puae &b
A5 bl 4 3B LS e S aslizal (Lasrl e b s So)lal & 5) b, SKaws ol |
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Cola 4 Ogsle 58 Ls a8 . SalariedEmployee & sk, employees[0] <. lus
& 2,k employees[2] Culia 4 & )5kl 59 L chourlyEmployee & sk employees[1]
> 2,k employees[3]  Culas 4 Oyl 60 L= 3 CommissionEmployee

S o s s |y o jawes i ojll LS .l o5 S” BasePlusCommissionEmployee
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// Fig. 13.25: figl3 25.cpp

// Demonstrating downcasting and run-time type information.

// NOTE: For this example to run in Visual C++ .NET,

// you need to enable RTTI (Run-Time Type Info) for the project.
#include <iostream>

using std::cout;

using std::endl;

using std::fixed;

#include <iomanip>
using std::setprecision;
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#include <vector>
using std::vector;

el
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#include <typeinfo>

// include definitions of classes in Employee hierarchy
#include "Employee.h"

#include "SalariedEmployee.h"

#include "HourlyEmployee.h"

#include "CommissionEmployee.h"

#include "BasePlusCommissionEmployee.h"

int main()

{
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// set floating-point output formatting

28 cout << fixed << setprecision( 2 );

29

30 // create vector of four base-class pointers
31 vector < Employee * > employees( 4 );

32

! _Run-Time Type Information
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33 // initialize vector with various kinds of Employees

34 employees[ 0 ] = new SalariedEmployee (

35 "John", "Smith", "111-11-1111", 800 );

36 employees[ 1 ] = new HourlyEmployee (

37 "Karen", "Price", "222-22-2222", 16.75, 40 );

38 employees[ 2 ] = new CommissionEmployee (

39 "Sue", "Jones", "333-33-3333", 10000, .06 );

40 employees[ 3 ] = new BasePlusCommissionEmployee (

41 "Bob", "Lewis", "444-44-4444", 5000, .04, 300 );

42

43 // polymorphically process each element in vector employees
44 for ( size_t i = 0; i < employees.size(); i++ )

45 {

46 employees[ i ]->print(); // output employee information
47 cout << endl;

48

49 // downcast pointer

50 BasePlusCommissionEmployee *derivedPtr =

51 dynamic_cast < BasePlusCommissionEmployee * >

52 ( employees[ i ] );

53

54 // determine whether element points to base-salaried

55 // commission employee

56 if ( derivedPtr !'= 0 ) // 0 if not a BasePlusCommissionEmployee
57 {

58 double oldBaseSalary = derivedPtr->getBaseSalary();
59 cout << "old base salary: $" << oldBaseSalary << endl;
60 derivedPtr->setBaseSalary( 1.10 * oldBaseSalary )
61 cout << "new base salary with 10% increase is: $"

62 << derivedPtr->getBaseSalary() << endl;

63 } // end if

64

65 cout << "earned $" << employees[ i ]->earnings() << "\n\n";
66 } // end for

67

68 // release objects pointed to by vector’s elements

69 for ( size_t j = 0; j < employees.size(); j++ )

70

71 // output class name

72 cout << "deleting object of "

73 << typeid( *employees[ j ] ) .name() << endl;

74

75 delete employees[ j ];

76 } // end for

77

78 return 0;

79 } // end main

salaried employee: John Smith
social security number: 111-11-1111
weekly salary: 800.00

earned $800.00

hourly employee: Karen Price

social security number: 222-22-2222
hourly wage: 16.75; hours worked: 40.00
earned $670.00

commission employee: Sue Jones

social security number: 333-33-3333

gross sales: 10000.00; commission rate: 0.06
earned $600.00

base-salaried commission employee: Bob Lewis

social security number: 444-44-4444

gross sales: 5000.00; commission rate: 0.04; base salary:300.00
old base salary: $300.00

new base salary with 10% increase is: $330.00

earned $530.00

deleting object of class SalariedEmployee
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deleting object of class HourlyEmployee
deleting object of class CommissionEmployee
deleting object of class BasePlusCommissionEmployee
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// Fig. 13.30: Withdrawal.h

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

#define WITHDRAWAL H

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

//class withdrawal derives from base class Transaction
class Withdrawal : public Transaction

{
}; // end class Withdrawal

#endif // WITHDRAWAL_H
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// Fig. 13.31: Withdrawal.h

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

#define WITHDRAWAL H

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

class Keypad; // forward declaration of class Keypad
class CashDispenser; // forward declaration of class CashDispenser

//class withdrawal derives from base class Transaction
class Withdrawal : public Transaction
{
public:
//member function overriding execute in base class Transaction
virtual void execute(); // perform the transaction
private:
// attributes
double amount; // amount to withdraw
Keypad &keypad; // reference to ATM's keypad
CashDispenser &cashDispenser; // reference to ATM's cash dispenser
}; // end class Withdrawal

#endif // WITHDRAWAL H
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// Fig. 13.32: Transaction.h

// Transaction abstract base class definition.
#ifndef TRANSACTION H

#define TRANSACTION H

class Screen; // forward declaration of class Screen
class BankDatabase; // forward declaration of class BankDatabase

class Transaction
{
public:
int getAccountNumber() // return account number
Screen &getScreen() // return reference to screen
BankDatabase &getBankDatabase() // return reference to database

// pure virtual function to perform the transaction

virtual void execute() = 0; // overridden in derived classes
private:

int accountNumber; // indicates account involved

Screen &screen; // reference to the screen of the ATM

BankDatabase &bankDatabase; // reference to the account info database
}; // end class Transaction

#endif // TRANSACTION H
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