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PARTE 2

Programagdo em C++ - Heranga
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Heranca

- Criacdo de uma nova classe de uma classe existente

- Absorve os dados e 0os comportamentos da classe
existente

- Aprimora os dados e os comportamentos com novas
capacidades
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Heranca

 Classe derivada herda da classe base
- Grupo mais especializado de objetos

- Comportamentos herdados da classe base
- Os quais podem ser personalizados

- E outros comportamentos

* Reuso de software
- Facilita implementagdo e utiliza cédigo ja depurado
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Hierarquia de Classes

» Classe original
- Chamada de classe base

- Classe nova
- Chamada de classe derivada

» Outras linguagens ddo nomes diferentes
- Ex.: Java chama de superclasse e subclasse
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Hierarquia de Classes

Classe base direta

- E herdada explicitamente (de um nivel acima da
hierarquia)

Classe base indireta
- E herdada de dois ou mais niveis da hierarquia

Heranca direta <

Heranca indireta
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Hierarquia de Classes

* Heranga simples
- Herda de uma classe base

* Heranga mdltipla

- Herda de mdltiplas classes base
- Classes base possivelmente ndo relacionadas

Heranga miltipla

Heranga simples
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Trés Tipos de Heranga

. public

- Todo objeto da classe derivada é também um objeto da
classe base

- Os objetos da classe base ndo sdo objetos das classes
derivadas

- Ex.: Todos os carros sdo veiculos, mas nem todos os veiculos
sdo carros

- E possivel acessar membros ndo-private da classe
base

 Para acessar membros private da classe base

- A classe derivada deve usar fungoes-membro ndo-private
herdadas
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Trés Tipos de Heranga

e private
- Uma alternativa a composigdo

« protected
- Esse tipo de heranga é raramente utilizado
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Abstracao

- Os programadores concentram-se em...
- Aspectos comuns entre objetos ho sistema

+ Dessa forma, classes base podem ser construidas
apenas de maneira mais abstrata possivel

- Os detalhes podem ser deixados para as classes
derivadas implementarem
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U4

"E um” versus “"Tem um”

- "E um" = Heranca

- O objeto da classe derivada pode ser tratado como um
objeto da classe base

- Ex.: O carro é um veiculo

» As propriedades/comportamentos de veiculos também se
aplicam a um carro

- "Tem um" = Composigdo

+ O objeto contém um ou mais objetos de outras classes
como membros

- Ex.: O carro tem (uma) direcdo
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Recomendacoes de
Engenharia de Software

* Funcoes-membro de uma classe derivada

- Ndo podem acessar diretamente os membros private
da classe base

» Se uma classe derivada pudesse acessar os membros
private de sua classe base

- As classes que herdam dessa classe derivada também
poderiam acessar os dados da classe base

+ Isso propagaria acesso a varidveis privadas e os
beneficios da ocultagdo de informagoes seriam perdidos
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Classes Base e Derivadas

+ O objeto de uma classe "é um" objeto de outra classe

- Ex.: O retangulo é um quadrildtero
* A classe Retangulo herda da classe Quadrilatero
— Quadrilatero é a classe base
— Retangulo e Losango sdo as classes derivadas

Quadrilatero
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Classes Base e Derivadas

* A classe base em geral representa um conjunto maior
de objetos que as classes derivadas
- Ex.:
* Classe base: Vehicle
- Inclui carros, caminhdes, barcos, bicicletas etc.

* Classe derivada: Car
- Um subconjunto menor e mais especifico de veiculos
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Classes Base e Derivadas

» Hierarquia de heranga

- Relacionamentos de heranca:
» Estrutura hierdrquica do tipo drvore

- Cada classe torna-se

* Uma classe base
- Fornece dados/comportamentos a outras classes

ov

* Uma classe derivada
- Herda dados/comportamentos de outras classes
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Classes Base e Derivadas

MembroDaComunidade

A I

Empregado Aluno Graduados
CorpoDocente Funcionarios Ijler anga
Unica
Administrador Professor I:le'r angd
Unica

N/

ProfessorAdministrador e

multipla

Heranca
Unica
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Classes Base e Derivadas

MembroDaComunidade

Relagdo “é-um” @ % \

Empregado Aluno Graduados
CorpoDocente Funcionarios Ijler anga
Unica
Administrador Professor I:le'r angd
Unica
ProfessorAdministrador He/ranga
multipla

Heranca
Unica
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Classes Base e Derivadas

+ Heran¢a public
- E especificada com:
« class TwoDimensionalShape : public Shape
- A classe TwoDimensionalShape herda da classe Shape

- Membros private da classe base
- Ndo podem ser acessados diretamente

- Ainda assim sdo herdados

- Manipulados por meio das fungdes-membro public
herdadas
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Classes Base e Derivadas

+ Heran¢a public

- Membros public e protected da classe base
- Sdo herdados com o mesmo acesso do membro original

- Funcoes friend
- Ndo sdo herdadas
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Membros protected

* Acesso protected

- Nivel infermedidrio de protegdo entre public e
private

- Os membros protected podem ser acessados por:
* Membros da prépria classe base
* Fungdes friend da prépria classe base
- Membros da classe derivada
+ Fungdes friend da classe derivada
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Membros protected

- Membros da classe derivada

- Podem acessar membros public e protected da
classe base

- Podem simplesmente usar o nome dos membros

- Membros da classe base redefinidos nas classes
derivadas

- Podem ser acessados por meio do nome da classe base e
do operador bindrio de resolugdo de escopo (: :)

- Ex.: Base: :membro de dados
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Relacionamento entre Classes
Bases e Derivadas

» Hierarquia de heranga
- Ex.
CommissionEmployee/BasePlusCommissionEmployee
« CommissionEmployee

- Nome, sobrenome, SSN, taxa de comissdo, quantidade de
vendas brutas

- BasePlusCommissionEmployee

- Nome, sobrenome, SSN, taxa de comissdo, quantidade de
vendas brutas

- E adicionalmente: salario-base
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Criando e Utilizando uma
Classe CommissionEmployee

+ Classe CommissionEmployee

- Arquivo de cabegalho CommissionEmployee
+ Especifica servigos publicos
- Construtor

- Fungdes get e set
- Fungbes-membro earnings e print

- Arquivo de cddigo-fonte CommissionEmployee
+ Especifica definigdes das fungdes-membro
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$#ifndef COMMISSION H
#define COMMISSION H

$include <iostream>
$include <string>
#include <iomanip>

using namespace std;
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class CommissionEmploves {

public:

CommizzionEmploves

vold secFirscHame
string getFirastName

void setLastHName
string getLastHame

volid setSocialSecurityNumber

string getSocialSecurityNumber () const:
volid setcGrossSales (double): Configur
donoble getGrossSales () const: Retorn
void setCommissionRate (double) ! Conf
donble getCommissionBate () const;

const string &,

donble sarning=s () con=st:

vold print

() const:

—
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lconst string &) :
() const;
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(con=t =tring &,

lcon=t string &):
() const:

L

cons=t string &,
double = 0.0, donble = 0.0);
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Primeiro Exemplo de Heranga
em C++

private:
string firstName, lastHame:
string socialSecurityNumber:;
donble grossSales:
donble commissionRate;
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$include "commissionCapll2Exl.h"

CommissionEmplovee: :CommissionEmployes (const string &first, const string &last,
const string &s=sn, double sales, double rate) {
firstHame = first:
lasztHame = last:
socialSecurityNumber = ssn;
setGrossSales (=sales) ;
setCommissionRate (rate):

vold CommissionEmplovee: :setFirstName (const string &first) {
firstHame = first:
string CommissionEmplovyee: igetFirstName () const { retuorn firstHame; }
volid CommissionEmployee: :setlLastName (const string &last) |
la=ztName = last;
string CommissionEmployee: igetlasztHame () con=t { retorn lastHame:; }

vold CommissionEmployvee: :setSocialSecurityHunber (const string &s=sn) {
zociallSecurityNumber = =22n;

}

gtring CommiszsionEmployee: igetiSocialiecurityNumber () const {
retorn socialSecuritvyHunber:;

H
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Primeiro Exemplo de Heranga
em C++

void CommissionEmployvee: :setGrossSales (dooble sales) {
grossSales = (sales < 0.0) ? 0.0 : sales:

double CommiszzionEmplovees::getGrossSales () const { return grossSales:

void CommizsionEmplovee: :setCommiszsionRate (double rate) |

commissionBate = (rate > 0.0 && rate < 1.0) ? rate : 0.0;
double CommissionEmplovee::getCommissionBate () const { return commissionBate;
double CommissionEmployee::earnings () const {

return grossSales*commiszionBate;

volid CommizsionEmploves: :print () const {
cout << "Commission employvee: " << firstName << ' ' << lastHame
< "“\mnsocial security number: " <« sociallSecurityNumber
< "“\ngrozz salez: " <« grossSales
<< "‘“nocommiszsion rate: " <« commi=zsionRate;
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Primeiro Exemplo de Heranga
em C++

* Apnlas 12 - Exemplo 1
* Programa Principal
* Anteor: Migusl Campista
$include "commissionCaplZExl.h"
int main () {
CommiszszionEnployee employee ("Sue", "Jonesz", "21-2222-2222", 10000, .0a):
Configura & formatacdeo de saids de ponteo flutuante

cout << "Employee information obtained by get functions:in"

<< "wnFirst name: " << employee.getFirstHame ()

<< "wnLast name: " << employee.getlLastHame ()

<< "“nSocial Security Number: ™

<< employee.getSocialSecuritylunber ()

<< "“nEross Sales: " << employee.getGrossSales ()

<< "“nCommissionBate: " << employee.getCommizsionBRate () << endl;

employee.setGrossS5ales (2000) ;
employee.sectCommissionBate (.1);

cout << "‘“nUpdated employee information output by print functiom:in™
<< endl;
employee.print ():

Exibe os rendimentos do empregado
cout << "‘\ni\nEmplovee'sz earnings: £" << employees.earnings () << endl:

retorn 0;



Primeiro Exemplo de Heranga
em C++

i CAUsers\Miguel\Documents\UFRNdisciplinas\linguagens\projetoshaulal2-exl.exe l = | & |_'EEJ

Employee information obtained by get functions:

First name: Sue

Last name: Jones

Social Security Numhew: 21-2222-2222
Gross Sales: 10806.00
CommizsionRate: @.86

Updated employee information output by print function:

Commission emplovee: Sue Jones
zocial security number: 21-2222-2222
gross sales: SHEB.H8H0

commission rate: B.18

Employee’s earnings: $8860.08
Preszsione qualguer tecla para continuar. . .

cout << "‘\ni\nEmplovee'sz earnings: £" << employees.earnings () << endl:

retorn 0;



Criagdo SEM Heranca da Classe

BasePlusCommissionEmployee

Classe BasePlusCommissionEmployee

- Grande parte do cddigo é semelhante a
CommissionEmployee

* Membros de dados private
+ Métodos public
- Construtor
- Adicoes
* Membro de dados private baseSalary
- Métodos setBaseSalary e getBaseSalary
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Criagdo SEM Heranca da Classe

BasePlusCommissionEmployee

+ Classe BasePlusCommissionEmployee

- Grande parte do cddigo é semelhante a
CommissionEmployee

* Membros de dados private
+ Métodos public
- Construtor
- Adicoes
* Membro de dados private baseSalary
- Métodos setBaseSalary e getBaseSalary

Como criar a classe BasePlusCommissionEmployee
sem utilizar heranca?
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#ifndef BASEPLUS H
#define BASEPLUS H

$include <iostream>
$include <string>
$include <iomanip>

nsing namespace std;

class BasePlusCommizsionEnployee {
public:
BasePlusCommiszsionEnployee (const =string &, const =string &,
const string &, doumble = 0.0, double = 0.0, doubkle = 0.0);
void setFirstMName (const string &):; // Config
string getFirstName ()} econst; // R=torns o no

T

m

vold setLastHame (const string &)
string getlLastMHame () const:;

vold setSocialSecuritylumber (const string &£):
string getSocialSecurityNumber () const:

void setErossSales (double) ;

donble getGrossSales () const: 3 de=
vold setCommissionBate (domble); /., Conf. taxs de comissao
donble getCommiszsionRate () const:

vold =setBaseSalary (double): // Conf. o szlirioc bass
donkle getBaseSalary () const:

double earnings () const: // Calcula os rendim=ntos

vold print () const;



Segundo Exemplo de
em C++

private:
string firstHame, lastHame;
string =socialSecurityNumber;
douoble grossSales:
double commissionRate;
double baseSalary;

$endif
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T FT

BazePlusCommissionEnployee: (BasePlusCommiszsionEmployee [(const string &first,
const string &las=t, const =tring &==n,
donble =zale=, double rate, double =alary) |

firstName = first;
la=ztHame = last;
gocialSecurityNumber = =zsn;

setGrossSales (sales):;
zetCommi=zzionRate (rate):
setBaseSalary (salary):

vold BasePlusCommiszsionEmplovyee: isetFirstName (const string &first) {
firstlame = first:
string BasePlusCommizszionEmployee: :getFirstHame () const { retuorn firstHame:
volid BazePlusCommissionEmplovees: isetlLastMName (const string &last) {
lastHame = last:
string BasePlusCommizsionEmployee: :getlLastHame () const { retorn lastName:
vold BasePlusCommiszsionEmployee: isetSocialSecurityNunkber (cons=t string &33n)

socialSecurityNumber = ssn;

string BasePlusCommiszsionEmployee: :getSocialSecuritylumber () const {
return socialSecurityiunmber;



Segundo Exemplo de Heran

em C++

void BasePlusCommissionEmplovyee: :setGrossSales (double sales) |
grossSales = (sales < 0.0) 2?2 0.0 : =sales;

dounble BasePlusCommissionEmployee: :getGrossSales () const { retorn grossSales:
void BasePlusCommissionEmployee: :setCommissionRate (double rate) {

commissionRate = (rate > 0.0 && rate <« 1.0) ? rate : 0.0;

double EBasePlusCommiszsionEmployee: :getCommissionEate () const {
retuorn commissionRate;

void BasePlusCommissionEmplovee: :setBaseSalary (douoble salary) {

baseSalary = (salary < 0.0) 2 0.0 : =salary:
donble BasePlusCommissionEmployee: :getBaseSalary () const { retorn baseSalary:
dounble BasePlusCommissionEmployee::earnings () const {

retorn baseSalary + (grossSales*commissionRate):;

void BasePlusCommissionEmployee::print () const {
cout << "Commisszion employee: " << firstName << ' ' << lastName
<< "“n=ocial security number: " << socialSecurityNumber
<< "“ngross sales: " << grossSales
£< "\nocommizsion rate: " << commizsionRate

<< ™\nbase salary: " << baseSalary:

Q



*-
* i

$include "commissionCaplZEx2.h"

int main () {
BazePlusCommiszzsionEmployee employee ("Sue", "Jones",

n21-2222-2222", 10000, .06, 300):

Configurs a formatacs

0
cout << fixed << szetprecision

A S -
de ponto riutoante

[51]

%
e !_'l
=

— Ll

cout << "Employvee information obtained by get functions:\n"
<« ""nFirst name: " << employee.getFirstHame ()
<< "\nLast name: " << emplovee.getlLastHame ()
<< "“n3ocial securitv number: "
<« emplovyee.getSocialSecurityiiumber ()
<< "\nGrozs =zales: " << employee.getGrossSales ()
<< "ynCommiszsion rate: " <« employee.getCommizsionRate {)
<« "“nBase salary: " << employee.getBaseSalary () << endl;

enmplovee.2etBazseSalary (1000) ;
employee.setGrossSales (3000) ;
employvee. setCommissionRate [.1):

cout << "\nUpdated emplovee information output by print function:‘\n"
<< endl;
employee.print () :

e T -1 -
LEXIDS OF Frenalmentos Qo Smpregad

-
cout << "“n\nEmplovee's earnings: " << employee.earnings () << endl;

retorn 0;



E 1114 " E E = D v L
Fincluade CommlsslionlapliXs .0

int main ()
BasePlusCommizzionEnployee employvee ("Sue", "Jonez"

i ChUsers\MiguehDocuments\UFRNdisciplinas\linguagens'projetos\aulal2-ex2.exe

Emplovee information obtained by get functions:

Firzt name: Sue

Last name: Jones

Social security numbep: 21-2222-2222
Gross sales: 106080 .08A4

Commission rate: B.86

Baze =zalary: 36060.408

Hpdated employee information output by print function:

Commission emplovee: Sue Jones
social security number: 21-2222-2222
gqross sales: BAOA.AA

commission rate: B.18

haze =zalary: 18008.08

Employee’'s earnings: $188060.80
Prezzione gualguer tecla para continuar. . .

B E___18 —
employee.print () :
cout << "\n'nEmployees's earnings: 2" << employee.earnings () << endl;

retorn 0;



Vantagens do Uso de
Heranca

» Copiar e colar cddigo de uma classe para a outra pode
espalhar erros por multiplos arquivos de codigo-fonte

- Para evitar a duplicagdo de codigo (e possivelmente
erros), utilize a heranga, em vez do método "copiar e
colar”

+ Em situagdes em que voceé quer que uma classe “absorva”
os membros de dados e as fun¢des-membro de outra
classe
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Vantagens do Uso de
Heranca

+ Com a heranca, os membros de dados e as fungoes-
membro comuns a todas as classes na hierarquia sdo
declarados em uma classe base

- Quando esses recursos comuns requerem mudangas, as
alteracoes sdo feitas somente na classe base

» As classes derivadas herdam as alteracgoes

-+ Sem a heranga, as alteragoes precisariam ser feitas em
todos os arquivos de cédigo-fonte que contém uma cépia
do codigo em questdo
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Criagdo de uma Hierarquia
de Heranca

+ Classe BasePlusCommissionEmployee

- Derivada da classe CommissionEmployee
- E uma CommissionEmployee
+ Herda todos os membros public

- O construtor nunca € herdado
» Usa a sintaxe inicializadora da classe base para inicializar

membros de dados

- Adiciona o membro de dados baseSalary
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Terceiro Exemplo de Heranga
em C++

* Aula 12 - Exemplo
* Arguive commlssionCaplZEx3
* Autor gusl Campi

$ifndef BLSEPLUS H

#define BLSEPLUS H

$include <icstream>

$#include <string>

$include <iomanip:>

$include "commissionCaplZExl.h"

n=Eing namespace =std;

clas=s BasePlusCommissionEnmployves @ public CommissionEmploves {
public:
BasePlusCommissionEnployee (const string &, const string &,
const string &, doumble = 0.0, double = 0.0, donble = 0.0} ;

void =etBaseSzlary (double) Conf. o saldrioc bass
double getBaseSalary () const;

donuble earnings () const: Calcnla os rendimentos
vold print () const;
private:

donble baseSalary:



Terceiro Exemplo de Heranga
em C++

4

$include "commissionCaplZExX3.h"

BazePlusCommizszionEmnployee: iBasePlusCommissionEnployee (const string &first,
const string &last, const string &ss=n,
double sales, double rate, double salary)
CommissionEmployee (first, last, ss=sn, =ales, rate) {
setBaseSalary (salary):

vold BasePlusCommissionEmployee: 1setBaseSalary (double =alary) {

baseSalary = (=alary < 0.0) ? 0.0 : salary:
donble BasePlusCommissionEmployee: :getBaseSalary () const { retorn baseSalary:
donble BasePlusCommissionEmployee: iearnings () const {

return baseSalary + (grossSales*commissionRate) !

vold BasePlusCommissionEmplovee: :print () const {
cout << "Commisszion employee: " << firstHame << ' ' << lastHName
<< "“nzocial security number: " <« =zocialSecurityMNumber
<< "“ngrozs =zales: " << grossS5ales
<< "‘“noommission rate: " << commi=sionRate
<< "“nbase salary: " << baseSalary;
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Terceiro Exemplo de Heranga

$include "commissionCaplZExX3.h"

BazePlusCommizszionEmnployee: iBasePlusCommissionEnployee (const string &first,
const string &last, const string &ss=n,
double sales, double rate, double salary)

CommissionEmployee (first, last, ss=sn, =ales, rate) {

setBaseSalary (salary):

vold BasePlusCommissionEmployee: :set eSalary (double =salary) {
baseSalary = (=alary < 0.0) ?PW.0 : salary:
donble BasePlusCommissionEmployee: :getBf=eSalary () const { retorn baseSalary: }
[ ] [ ] (] [ ] [ J [V 4 [ ] [ ]
Sintaxe para inicializagdo da classe base que utiliza

inicializagdo de membro para passar argumentos para
o construtor da classe base

<< "‘\n=zocial =security number: " << socialSecurityNHumber
<< "“ngrozs =zales: " << grossS5ales

<< "yncommission rate: " << commissionRate

<< "“nbase salary: " << baseSalary;
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Terceiro Exemplo de Heranga

$include "commissionCaplZExX3.h"

BazePlusCommizszionEmnployee: iBasePlusCommissionEnployee (const string &first,
const string &last, const string &ss=n,
double sales, double rate, double salary)
CommissionEmployee (first, last, ss=sn, =ales, rate) {
setBaseSalary (salary):

Tenta acessar dados privados da classe
base diretamente...

donble BasePlusCommissionEmployee: iegknings () const {

return kbaseSalary + (grossS3 s*commissionRate) ;

vold BasePlusCommissionEmplovee: :print () const {
cout << "Commisszion employee: " << firstHame << ' ' << lastHName
<< "“nzocial security number: " <« =zocialSecurityMNumber
<< "“ngrozs =zales: " << grossS5ales

<< "‘“noommission rate: " << commissionRate
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Terceiro Exemplo de Heran
oo em C++

$include "commizsionCaplZEx3.h"
int main ()} {
BazePlusCommissionEmployee employees ("Sue", "Jones"
n2l-2222-2222", 10000, .06, 300);

cout << "Emplovee information obtained by get functions:\n"

<< "‘\nFirst name: " << employee.getFirscHame ()

<< "\nLast name: " << employee.getlLastHame ()

<< "“\nSocial security number: "

<< employee.getSocialSecurityNumber ()

< "“nGross sales: " << employee.getGrossSales ()

< "‘"nCommission rate: " << employee.getCommissionRate ()
<< "“nBaze =salarv: " << employee.getBaseSalary () << endl;

enployee. setBaseSalary (1000) ;
employee. setGros=sSales (2000) !
enployes. setCommizsionRate (.1);

cout << "\nUpdated employee information output by print functiom:in"

<< endl;
enployvee.print ()7
Exibe os rendimentos do empragado
cout << "‘\m\nEmplovee's esarnings: £" << employee.earnings () << endl:

return 0:;



Terceiro Exemplo de Heranga

em C++

de "commissionCaplZEx3.h"

C:hUserz\iguelhDocuments\FR. .
C:hUzerz\MiguelhDocumentz\IFR. .
il zerziMiguetDocumentz b IFRJS. .
C:h ] zerziMiguelDocumentzbIFRJS.
C:hUserz\iguelhDocuments\FR. .
C:hUzerz\MiguelhDocumentz\IFR. .
il zerziMiguetDocumentz b IFRJS. .
C:h ] zerziMiguelDocumentzbIFRJS.
C:hUserz\iguelhDocuments\FR. .
C:hUzerz\MiguelhDocumentz\IFR. .
il zerziMiguetDocumentz b IFRJS. .
C:h ] zerziMiguelDocumentzbIFRJS.
C:hUserz\iguelhDocuments\FR. .
C:hUzerz\MiguelhDocumentz\IFR. .
il zerziMiguetDocumentz b IFRJS. .
C:h ] zerziMiguelDocumentzbIFRJS.
C:hUserz\iguelhDocuments\FR. .
C:hUzerz\MiguelhDocumentz\IFR. .
il zerziMiguetDocumentz b IFRJS. .
C:h ] zerziMiguelDocumentzbIFRJS.
C:hUserz\iguelhDocuments\FR. .
C:hUzerz\MiguelhDocumentz\IFR. .
il zerziMiguetDocumentz b IFRJS. .
C:h ] zerziMiguelDocumentzbIFRJS.
C:hUserz\iguelhDocuments\FR. .
C:hUzerz\MiguelhDocumentz\IFR. .
il zerziMiguetDocumentz b IFRJS. .
C:h ] zerziMiguelDocumentzbIFRJS.
C:hUserz\iguelhDocuments\FR. .
C:hUzerz\MiguelhDocumentz\IFR. .
il zerziMiguetDocumentz b IFRJS. .

cout << "\n\nEmployee's esarnings:

return 0:;

In member function ‘double B azePlusCommizzionE mployes: earningz() const’

“double CommiszionE mployes:: grozsS ales’ i private

within thiz contest

“double CommizsionE mployes:: grossS ales’ iz private

within thig contest

“double CommizzionE mployes:: commizzionF ate’ iz private

within thiz contest

“double CommizsionE mployes:: commizzionB ate' iz private

within thig contest

In member function void BazePuzCommizzionE mploves::print]] conet'
“std::ztring CommizszionE mplovee::firsti ame’ is private

within this contest

“ghd::string CommizsionE mployes::firsth ame' iz private

within this contest

“std::ztring CommizszionE mplovee:lasti ame' is private

within this contest

“ghd::string CommizsionE mployees::laztk ame' iz private

within this contest

“std::gtring CommizzionE mployee:: socialS ecuntyMumber’ iz private
within this contest

“ghd::string CommizsionE mplovees:: zocialSecurityMurmber' i private
within this contest

“double CommizsionE mploves:: grossS ales’ iz private

within this contest

“double CommiszionE mplovee:: grozsS ales’ i private

within this contest

“double CommizsionE mployes:: commiszion ate' iz private

within this contest

“double CommiszionE mployes:: commizzionF ate’ iz private

within this contest

[Build Error] exe: == [commiszionCapl 2Ex3.0] Ermor 1

:" << employee.earnings () << endl:;



Criagdo de uma Hierarquia
de Heranca

» Inclusdo do arquivo de cabegalho da classe base

- O arquivo de cabegalho da classe base deve ser incluido
no arquivo de cabegalho da classe derivada por trés
motivos:

O compilador deve saber que a classe base existe

* O compilador deve conhecer o tamanho dos membros de
dados herdados

* O compilador deve garantir que os membros da classe
herdada sejam utilizados apropriadamente

POOQO para Redes de Computadores - COPPE-PEE/UFRJ Prof. Miguel Campista



Criagdo de uma Hierarquia
de Heranca

+ Uso de dados protected

- Permite que a classe BasePlusCommissionEmployee

acesse diretamente os membros de dados da classe
base

- Os membros protected da classe base sdo herdados
por todas as suas classes derivadas

* Boa prdtica de programagdo...
- Em primeiro lugar, declare os membros public, em

segundo, os membros protected e, por Ultimo, os
membros private

POOQO para Redes de Computadores - COPPE-PEE/UFRJ Prof. Miguel Campista



* 4
#ifndef COMMTSSTON H
fdefine COMMTSS5TON H

#finclude <iostream>
#include <string>
#include <iomanip>

n=ing namespace 3td:
clazz CommizsionEmployvee {

public:
CommiszszionEmployee (const string &, const string &,

const string &, double = 0.0, domnble = 0.0);
void setFirstMName (const string &); /7 Configurs o noms

string getFirstName () con=t; // Retorns o noms

vold setlastHame (const string &)
string getLastHame () const;

vold setSocialdecurityNumber (const string &) ;
string getBocialSecuritylumber () const;

volid setGrossSales (double): /) Configurs & guant. de wvendas brutas
dooble getGrossSales () const: /Y Retorna &8 guant. de vendas brutas
void setCommiszsionBate (double); ./ Conf. taxs d= comisss

donble getCommiszsionEate () const:

douoble earnings () comnst; /7 Cslculs oF rendimentos

vold print () con=st:



Quarto Exemplo de Heranga
em C++

protected:
string
string
donble
donble

firstHName, lastHame:

socialfecurityNumber:

grosshales;
commissionBate:;

POOQ para Redes de Computadores - COPPE-PEE/UFRJ
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$include "commissionCaplZEx4.h"

CommiszsionEmployee: :CommisszionEmployee (const string &first, const =string &last,
const =string &==n, double =ale=s, double rate) {

firstHName = first:
laztName = last:
socialSecuritylunber = ssn;

getGrossSales (=ales);
setCommi=ssionBate (rate):

vold CommizsionEmployee: :zetFirstHame (con=t string &first) {

firstHame = first:

string CommizsionEmplovyee: :getFirstNHame () const { retorn firstHame; }

vold CommizszionEmployee: :zsetlastlame (const string &last) {

lasztHName = last:

string CommissionEmployvee: igetlLastHame () const { retnrn lastHame: }

vold CommizsionEmplovee: :zetiociallSecurityNumber (const string &s=n) {

zocialSecurityNumber = =an;

H

string CommissionEmploves: igetSocialSecuritylunber () const {
return socialSecuritylumber;

H

POOQO para Redes de Computadores - COPPE-PEE/UFRJ Prof. Miguel Campista



Quarto Exemplo de Heranga
em C++

vold CommissionEmplovee: :setGrozsSales (double sales) |
grossSales = (sales < 0.0) 2 0.0 : =sales;

donble CommissionEmployee: getGrossSales () const { retnrn grossSales;

vold CommissionEmplovee: :setCommissionBate (double rate) {

commis=zionRate = (rate > 0.0 && rate < 1.0) 7 rate : 0.0:
double CommissionEmployee:  getCommissionBate () const { retonrn commissionRate;
donble CommissionEmployee:iearnings () const {

return grossSales*commissionRate;

vold CommissionEmplovee: :print () const {
cout << "Commission employee: " << firstNHame << " ' << lastHame
<< "“nsocial security number: " << socialSecurityNumber
<< "“ngross sales: " << grossSales
<< "‘“noommission rate: " << commissionBate;
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Quarto Exemplo de Heranga

* Arguive
* Autor
$ifndef BLSEFLUS H
$define BLSEFPLUS H
#include <iostreams>
#include <string>
$include <iomanip>
$include "commissionCapl?Ex4.h"

nsing namespace std;

clas= BasePFlusCommissionEmnployee

public:

BasePlusCommissionEnployee (const string &,
con=st =tring &, double = 0.0,

vold =zetBaseSalary (dounble): Conf. o sa
donble getBaseSalary () const;
donble earnings () const; Calcula os
vold print () const;

private:

double baseSalary;
#endif

POOQO para Redes de Computadores - COPPE-PEE/UFRJ

C++

double =

public CommissionEmployee {

con=st s=tring &,

0.0, double = 0.0);
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BasePlusCommissionEmployee: :BasePlusCommissionEnployee

zetBaseSalary

void BasePlusCommissionEmplovyee: :setBaseSalary
baseSalary

donble

donble

vold BasePlusCommissionEmployee: iprint

cout <<
<
<
<<
<

POOQO para Redes de Computadores - COPPE-PEE/UFRJ

BasePlusCommissionEmployee: igetBaseSalary

BasePlusCommissionEmployee: jearnings
return kbaseSalary +

Exemplo de Heranga

"basepluscommissionCaplZEx4.h"

(const =string &first,
const string &last,
double =zale=s, double rate,
CommissionEmployee (first,
(=zalarv):

oonst string &s=n,
double =alary)
last, sales,

=0, rate) {

(dooble =alarv) {
salary;

(salary < 0.0) ? 0.0

const { return baseSalary:

()

const {

()

(grossSales*commissionRate) ;

() const {
<< Ffirstlame << ' ' << lastHame
" << socialSecurityNumber

o=

Commiszion employee: ™
" nsocial security number:
"\ ngross sales: " << grossSales
rate: " << commissionRate
<< baseSalary:;

" ncommizzion
" nbase salary: "

Prof. Miguel Campista



* -
*

$include

int main

"basepluscommissionCaplZEx4.h™
iy A
BazsePlusCommiszsionEmployee employee [("Sue", "Jones"
n21-2222-2222", 10000,

/ Configurs & formatacio de= saids de ponto flutwpan
cout << fixed << =zetpreciszion (2):
cout << "Employee information obtained by get funct

<« "“nFirst name: " << employee.gecFirztlame |

<< "“nLast name: " << emplovyee.getlLastName ()

<< "“n3ocial securityv number: "

<« employee.getSocialSecurityNumber ()

<< "“nGrozs zales: " << employee.getGrossSales
<< "“"nCommiszzion rate: " << employvee.getCommis
<< "“nBasze salarv: " << emplovee.getBazeSalary

enmployvee.setBaseSalary (1000) ;

(8000} ;

(.1):

enployvee.setGrossSales
enplovee.setCommizszionRate

cout << "‘“nUpdated employvee information
<< endl;
enplovee.print

output bv p
0 :

rendimentos do empregad

Exib= os

1
cout << "wn\nEmploves's earnings: 5" << emploves.ea

retorn 0;

.08,

r

3009 ;

==

ions=:\n"

}

()

s=ionBate ()
[} << endl:

rint function:%n"

rnings () << endl:;



- 1114 M 7 14 . P o T A e B
Finclude DasepluscommlisslionlapleoxXs.n

int main ()
BasePlusCommissionEmplovee emplovee [("Sue™. Jones™,

B CAUsers\Miguel\Documents\UFRNdisciplinas\linguagens'projetosiaulal2-exd.exe

Employee information obtained by get functions: -

First name: Sue

Last name: Jones

Social security numbher: 21-2222-2222
Gross sales: 1086068.00

Commizzion rate: B.H6
Base szalary: J08.00

Updated emplovee infoprmation output by print function:

Commizszion employee: Sue Jones
Nzocial zecurity number: 21-2222-2222
Mgross zales: 3008 .08

commizzion rate: @.108

hase szalary: 10808.808

Employee’s earnings: $186068.0808
Pressione gualguer tecla para continuar. . .

k R — o o e
employvee.print ()
cout << "‘“n\nEmployes's earnings: £" << employee.earnings () << endl;

retorn 0;




Quarto Exemplo de Heranga
em C++

CommissionEmployee

#firstName : wchar_t

#lastName : wchar_t
#socialSecurityNumber : wchar _t
#grossSales : double
#commissionRate : double

+CommissionEmployee(entrada : const wchar_t &, entrada : const wchar_t &, entrada : const wchar_t &, entrada : double, entrada : double)
+setFirstName(entrada : const wchar_t &) : void
+getFirstName() : wchar_t

+setLastName(entrada : const wchar_t &) : void
+getLastName() : wchar_t
+setSocialSecurityNumber(entrada : const wchar_t &) : void
+getSocialSecurityNumber() : wchar_t
+setGrossSales(entrada : double) : void

+getGrossSales() : double

+setCommissionRate(entrada : double) : void
+getCommissionRate() : double

+earnings() : double

+print() : void

BasePlusCommissionEmployee

-baseSalary : double

+setBaseSalary(entrada : double) : void
+getBaseSalary() : double

+earnings() : double

+print() : void
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Uso de Membros de Dados
protected

Vantagens

- A classe derivada pode modificar valores diretamente

- Evita a sobrecarga de chamada de método set/get
- Aumenta ligeiramente o desempenho
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Uso de Membros de Dados
protected

- Desvantagens

- Ndo ha verificacdo de validacdo
* A classe derivada pode atribuir valores invdlidos

- Depende da implementagdo

- As fungoes da classe derivada sdo provavelmente mais
dependentes da implementagdo da classe base

- Alteragoes na implementagdo da classe base podem
provocar alteragdes na classe derivada

- O software é dependente
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Uso de Membros de Dados
protected

. E apropriado utilizar o especificador protected
quando uma classe base tiver de fornecer um servigo
(uma fungdo-membro) apenas a suas classes
derivadas (e friends)

- Ndo a outros clientes

- Declarar membros de dados de classe base como
private (em vez de declard-los protected) permite

aos programadores alterarem a classe base
- Sem alterar as implementagoes de classe derivada

POO para Redes de Computadores - COPPE-PEE/UFRJ Prof. Miguel Campista



Uso de Membros de Dados
protected

+ Deve-se evitar incluir membros de dados protected
em uma classe base

- Em vez disso, fungées-membro ndo-private devem ser
usadas para acessar membros de dados private,
assegurando que o objeto mantenha um estado
consistente

POOQO para Redes de Computadores - COPPE-PEE/UFRJ Prof. Miguel Campista



Hierarquia de Heranga
Utilizando Dados private

Reexamine a hierarquia
- Use a melhor prdtica de engenharia de software
- Declare os membros de dados como private
* Fornega as fungdes gete setpublic

+ Use 0 método get para obter os valores dos membros de
dados

POOQO para Redes de Computadores - COPPE-PEE/UFRJ Prof. Miguel Campista



* Au
*

#ifndef COMMISSION H
fdefine COMMISSTON H

#include <iostream>
#include «<string>
#include <iomanip>

n=ing namespace =td:

class CommissionEmployee {
public:
CommissionEmployee (const string &, const string &,
const string &, donble = 0.0, donble = 0.0);
vold setFirstHame (const =string &): /7 Configurs o noms
string getFirstName () cons=st: // Retorns o nom=

vold setlLastHame (const string &) :;
string getLastHame ()} const:

vold setSocialSecurityNumber (const string &) 7
string getSocialSecurityHunber () const;

vold setGrossSales (double); /S Configura & guant. de vendas brutas
double getGrossSales () const: /7 Retorna & guant. de vendas brutas
volid setCommissionRate (double); // Conf. taxs de comissdo

donble getCommissionRate () const:;

double earnings (} const; // Czlculas o5 rendimsntos

vold print () const:



Quinto Exemplo de Heranga

em C++

private:
string firstName, lastHName:

string =ocialSecuritcyNumber:;

donble grossSales:;
donble commissionBate;

W

endif

POOQ para Redes de Computadores - COPPE-PEE/UFRJ
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$include "commissionCaplZExS.h"

CommissionEmployee: :CommissionEmnployee (const string &first, const string &last,
const string &s2n, double =ales, double rate)
firsctHame (first), lastName (last), =socialSecurityNumber (=sn) {

setGrossSales (=ales);
setCommissionRate (rate):

vold CommissionEmployee: ::setFirstHame (const string &first) {
firzstHame = first:
string CommissionEnployee: igetFirsctHName () const { retonrn firscHame; }
vold CommissionEmployee: :setlastName (const string &last) {
la=ztName = last;
string CommissionEmployee: igetlLastName () const { retorn lascHame; }

void CommissionEmplovee: ::setSocialSecurityiunber (const string &s=sn) {

socialSecurityNumber = =sn;

H

string CommissionEnployee: igetSocialSecuricyiumber () const {
return socialSecurityNumber;

}
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Quinto Exemplo de Heranga

em C++

vold CommissionEmployee: :setGrossSales (douoble sales)
grossSales = (sales < 0.0) ? 0.0 : sales:

double CommissionEmployee: :getiGrossiales () const { retorn grossSales;

vold CommiszsionEmployee: :setCommissionRate [(double rate)
commissionRate = (rate > 0.0 && rate < 1.0}

double CommissionEmployee: igetCommissionRate ()

const { retorn commissionBate;

double CommiszsionEmployvee::earnings () const {
return getGrossSales () * getCommissionRate
vold CommizsionEmplovee: :print () const {
cout << "commission employvee: " << getFirstName
<< ' ' << getLastName ()
< "“nsocial security number: " << getSocialSecurityHumber ()
< "“ngrozs salesz: " << getGross3ales
¢ "‘\nocommiszsion rate: " << gecCommissionRate

POOQ para Redes de Computadores - COPPE-PEE/UFRJ
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Hierarquia de Heranga
Utilizando Dados private

» Utilizar uma fungdo-membro para acessar o valor de
um membro de dados é um pouco mais lento que
acessar os dados diretamente

- Entretanto, os atuais compiladores sdo projetados para
realizar otimizagoes implicitamente (como colocar
inline as chamadas de fungoes-membro get e set)

+ Em decorréncia disso, os programadores devem escrever
codigo que obedecga aos principios apropriados de
engenharia de software e deixar questoes de otimizagdo
para o compilador

POOQO para Redes de Computadores - COPPE-PEE/UFRJ Prof. Miguel Campista



Quinto Exemplo de Heranga

$include <icstream>

#include <string>

finclude <iomanipl

$include "commizszionCaplZEXS.h"

nsing namespace =td:

class BasePlusCommissionEmployee : public CommissionEmployee {

public:

BasePlusCommi=zzionEnplovee (const string &,

cons=t string &, double =

void setBaseSalary (double)

double getBaseSalary () const;
donble earnings () const; Calculs
vold print () const:

private:
double baseSalary;

POOQO para Redes de Computadores - COPPE-PEE/UFRJ
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cons=t string &,
double = 0.0);
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uintfo Exemplo de Heranga

x5.h"

BasePlusCommissionEnployee: :BasePlusCommissionEnployee
con=st =tring &last, const string &==n,
donble sales, donble rate, douoble salary)
CommissionEnplovee (first, last,

zetBaseSalary (=salary):

void BasePlusCommiszsionEmplovee: :zetBaszseSalary (double =alary)
baseSalary = (=salary < 0.0) ? 0.0 : =salary:

double EBasePlusCommissionEmplovee: :getBaseSalary

donble BasePlusCommissionEmployee: earnings () const {
return baseSalary + CommissionEmployee: iearnings

vold BasePlusCommissionEmplovyee: :print () const {
cout << "Basze =alary" << endl;
CommissionEmployee: :print ()
cout << "‘\mbase salary: " << baseSalary:

POOQ para Redes de Computadores - COPPE-PEE/UFRJ

(const string &first,

i

con=t { return kbaseSalary:;
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Hierarquia de Heranga
Utilizando Dados private

+  Quando uma fun¢do-membro de classe base é
redefinida por uma classe derivada, a versdo da classe
derivada frequentemente chama a versdo da classe
base para fazer o trabalho adicional

- Nado utilizar o operador :: prefixado com o nome da
classe base provoca recursdo infinita

BasePlusCommissionEmployee: :print () const ({
cout << "Base salary" << endl;

print (); // Recursao infinita!

cout << "\nbase salary: " << baseSalary;




Hierarquia de Heranga
Utilizando Dados private

* Incluir uma funcdo-membro da classe base com uma
assinatura diferente na classe derivada...

- Oculta a funcdo da classe base

» Tentativas de chamar a versdo da classe base pela
interface public de um objeto da classe derivada

provocam erros de compilagdo

class Base {
public:

void print ();

};

class Derivada
public Base {
public:

void print (int);

};

int main () {
Derivada d;
d.print ();

POO para Redes de Computadores - COPPE-PEE/UFRJ
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Hierarquia de Heranga
Utilizando Dados private

* Incluir uma funcdo-membro da classe base com uma
assinatura diferente na classe derivada...

- Oculta a funcdo da classe base

» Tentativas de chamar a versdo da classe base pela
interface public de um objeto da classe derivada

provocam erros de compilagdo

class Base {
public:

void print ();

};

class Derivada
public Base
public:

void print (int

};

{ int main () {
Derivada d;
d.print ();

Erro de compilagado!

POO para Redes de Computadores - COPPE-PEE/UFRJ
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* -
& 7

#include "basepluscommissionCapl?ExS5.h"

int main () {
BasePlusCommissionEmnployee employee ("Sue", "Jones",
"21-2222-2222", 10000, .0&, 300):;

e gy - - - g - = 1 - ] - = =T wa -
Lonrigura 4 IOrMmatacidd 4 S31ad48 Q€ pontd riurtuante

AT}
[
k1

cout << fixed << setprecision (2):

cout << "Emplovee information obtained by get functions:hn"
<< "\nFirst name: " << employvee.getFirstHame ()
<< "\nLast name: " << employvee.getlLastMName ()
<< "\ mEocial security number: "
<< emnployvee.getSocialSecurityNumber ()
<< "\nBross sales: " << employee.getGrossSales ()
<< "\nCommission rate: " << employee.getCommissionBate ()
<< "“nBase salary: " << employee.getBaseSalary () << endl;

enmployee.setBaseSalary (1000);
enployee.setGrossSales (8000);
emplovee.setCommissionRate (.1);

cout << "‘nUpdated employee information output by print functiom:%n"
<< endl;

employee.print ()

T ] A1 -1 =
LEIDE o5 rendlmeEntos o Smpregaadd
]

cout << "\n'nEmployee's earnings: £" << employee.earnings () << endl;

retuorn 0;
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-~

#include "basepluscomnmissiond

- e LA

B CA\Users\Miguel\Documents\UFRMdisciplinas\linguagens\projetos\aulal?-ex5.exe

Employee information obtained by get functions:

First name: Sue

Last name: Jones

Social security numbewr: 21-2222-2222
Gross zale=s: 180808 .800

Commission rate: B.HB6

Baze salary: 38060.80A

Updated employee information owutput by print function:

Basze salary

commizzion employee: Sue Jones
zocial security number: 21-2222-2222
gross zales: BH8A.00

commizzion rate: A.108

hase salary: 10608.88

Employee’s earnings: $18600.8@
Preszsione gualgquer tecla para continuar. . .

<+~ endl,
employee.print ()

cout << "\n'nEmployee's earnings: #" << employee.earnings

retuorn 0;

r

[ o= S|

<< endl;



Construtores e Destrutores
em Classes Derivadas

Instanciando um objeto de classe derivada

- Cadeia de chamadas de construtor

- O construtor de classe derivada invoca o construtor de
classe bdsica

- Implicitamente ou explicitamente
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Construtores e Destrutores
em Classes Derivadas

» Instanciando um objeto de classe derivada
- Cadeia de chamadas de construtor

* Base da hierarquia de heranga

- Ultimo construtor chamado na cadeia, mas primeiro a
terminar a execucao

- Ex.: Hierarquia
CommissionEmployee/BasePlusCommissionEmployee

» CommissionEmployee € o construtor chamado por dltimo e o
primeiro a ferminar a execugdo

- TInicializando membros de dados

- Cada construtor de classe base inicializa os respectivos
membros de dados herdados pela classe derivada
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Construtores e Destrutores
em Classes Derivadas

* Quando um programa cria um objeto de classe
derivada

- O construtor da classe derivada chama imediatamente o
construtor da classe base

- O corpo do construtor da classe base executa

- Em segquida, os inicializadores de membro da classe
derivada executam

- Por fim, o corpo do construtor da classe derivada
executa

- Esse processo coloca a hierarquia em cascata se ela
contiver mais de dois niveis
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Construtores e Destrutores
em Classes Derivadas

* Destruindo um objeto de classe derivada

- Cadeia de chamadas de destrutor
- Ordem inversa da cadeia de construtor

* Primeiro, o destrutor de um objeto de classe derivada é
chamado

- O destrutor da classe derivada so invoca o destrutor da
classe base seguinte no nivel superior da hierarquia apds o
término de sua tarefa

» Continua até que o destrutor da classe base no topo da
hierarquia seja chamado

- Depois do destrutor da classe base no topo, o objeto é
removido da memdria
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Construtores e Destrutores
em Classes Derivadas

- Construtores, destrutores e operadores
sobrecarregados de atribuigdo definidos na classe
base

- Ndo sdo herdados pelas classes derivadas!
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Construtores e Destrutores
em Classes Derivadas

* Criagdo de um objeto de uma classe derivada em que
tanto a classe base quanto a classe derivada
contenham objetos de outras classes

- Construtores para os objetos-membro da classe base
executam primeiro, em seguida o construtor da classe
base, os construtores para os objetos-membro da
classe derivada e o construtor da classe derivada
executam

- Os destrutores dos objetos da classe derivada sdo
chamados na ordem inversa de seus construtores
correspondentes
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+ An
ny

#$ifndef COMMISSION H
#define COMMTISSTON H

$include <iostream:>
#include <string>
$include <iomanip>»

nsing namespace std;

clasz CommissionEmplovees {
public:

CommissionEmployvee (const string &, const string &,

const string &, douoble = 0.0,

1 -
QesLruror

~CommizssionEmployee ()

void secFirstHame (const string &) ; Configura nome
string getFirstMName () const; /7 R=storns nome

vold setlLastHame (const string &)

string getlLastHame () const:

vold setSocialSecurityiumber (const string &) ;

string getdociallecurityilunber ()} const:

vold setGrossSales (double): /. Configurs & guant. d= wvend
donble getGrossSales () const; Retorns = guant. d= vend
vold secCommissionRate (doumble): // Conf. taxs d= comissdo
donble getCommissionBEate () const:

douoble earnings () const: // Cazlcwls os rendimentos

void print () const:

doubkle = 0.0);



Sexto Exemplo de Heranga

em C++

private:
string firstHame, lastMName:

string =socialSecurityNumber:;

double grosz=Sales;
donble commissionRate:;
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- P - b e
guive comissionCaplfExXE.cpp
I r k] - -
* Aptor: Migusl Campistsa

$include "commissionCapl2Ex6.h™

CommiszzionEmploves: :CommiszionEmploves (con=t string &first, const =string &las=st,
con=t =tring &=2=n, double =ale=z, double rate)
firstHame (first), lastName (last), socialSecurityMNumber (=s=n) {

getEros=sEales (=ales):
setCommissionRate (rate);

cout << "Construtor Commizzion Emplovees: " << endl:;

print ():
cout << "“n\n":

CommizsionEmploves: :~CommissionEnployes ()
cout << "Destrutor Commiszszion Employves: " << endl;

print ():
cout << "\n\n";

vold CommissionEmployee: :setFirstName (const string &first) {
firstlame = first;

string CommizsionEmployee: igetFirstHame () cons=t { return firstHame; }

void CommiszszionEmplovee: ::setlastlame (const string &last) |
lastName = last;

string CommizsionEmployvee: igetlastlame () const { retorn lastName; }
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Sexto Exemplo de Heranga
em C++

void CommissionEmployee::setSocialfecurityNumber [(const string &ssn) {
socialSecurityNumber = =zsn;

string CommissionEmployee: :getSocialSecurityNumnber () const {
return socialSecurityNumber;

vold CommissionEmployee: :setGrossSales (double sales) |
grossiales = (=zales < 0.0) ? 0.0 @ =zales;

double CommissionEmplovee::getGrossSales () const { retomrn grossSales;

vold CommizsionEmplovee: :setCommizsionRate (double rate) |
commissionRate = (rate > 0.0 && rate < 1.0) ? rate : 0.0;

douoble CommissionEmployee::getfommissionRate () const { retorn commissionRate;

donble CommissionEmployee:iearnings () const {
return getGrossSales () * getCommissionEate ()7

vold CommissionEmplovee: print () const {
cout << "commiszszion employvee: " << getFirstName ()
<< ' ' << getLastMName ()
<< "“nsocial security number: " << getSocialSecurityNumber ()
<< "“noross sales: " << getGross3ales ()
<< "‘\noommission rate: " << getCommissionRate () :
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Sexto Exemplo de Heranga
C++

+

* Anla 7 — Exempl
* A ro bassplus g
* A lTgu=sl Car

$ifndef BASEPLUS H

#define BALSEPLUS H

#include <iostream>

#include <string>

#include <iomanip>

#include "commiszionCaplZExe.h"

n=ing namespace =td;

clazz BasePlusCommizszionEmplovee : public CommisszionEmployee {

public:
BasePlusCommissionEnployvee [(const string &, const string &,
const string &, doukle = 0.0, doukle = 0.0, double = 0.0);
~BazePlusCommissionEnployee () destrutor
vold =setBaselSalary (double) : Conf. o s53lirio bass
double getBaselSalary () const;
donble earnings () const; Calcula o5 rendimesntos
void print () const:
private:

double baszeSalary;



Sexto Exemplo de Heranga
C++

#include "basepluscommissionCaplZEx&.h"

BasePlusCommissionEmployee: :BasePlusCommissionEnployee (const string &first,
const string &last, const string &ssn,
donble sales, douoble rate, domble salary)
CommissionEmployee (first, last, ssn, sales, rate) {
setBaseSalary (salary):

cout << "Construtor Base Plus Commiszsion Emplovyees: " << endl;
print ()
cout << "‘\n\n":

BasePlusCommissionEmployee: i~BasePlusCommissionEmnployee () {
cout << "Destrutor Base Plus Commisszion Emplovee: " << endl;
print ()
cout << "‘\n\n":

vold BasePlusCommissionEmployee: ::setBaseSalary (double salary) {1

baseSalary = (salary < 0.0) ? 0.0 : salary:
douoble BasePlusCommissionEmployee: ::getBaseSalary () const { retorn baseSalary:
douoble BasePlusCommissionEmployvee: ::earnings () const {

return baseSalary + CommissionEmplovee: iearnings () :



Sexto Exemplo de Heranga
em C++

vold BasePlusCommissionEmployee: iprint () const {
cout << "Base salary" << endl:;
CommiszionEmployee: :print ()
cout << "wnbase salarv: " << baseSalary;
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Sexto Exemplo de Heranga

't

$#include "basepluscommissionCaplZExE.n"

int main () {

T ] = - = ] G, | ] - - - T E I

UL A

cout << fixed << setprecision (2);

[A1]
i

|
1]
T

I

1

1]

i

1
]
h
]
]
1
1]

i Inicia um =sScopo
CommissionEnployee employeel ("Bob"™, "Lewisz",
"21-3333-3333", 5000, .04):

cout << endl:;
BasePlusCommissionEmployee employeed ("Liza", "Jones",
555", 2000, .06, B800):

cout << endl;
BasePlusCommissionEmployee employeed ("Mark", "3ands",
dgg"™, 8000, .15, 2000);

cout << fixed << setpreciszion (2):
cout << endl:;

retorn 0;



B C\Windows\system3Zomd.exe - aulalE—EJ{E.EJ{E_ l":' | =] |ﬁ]

C:sUserssHigue 1~ DocumentssUFRJ~disciplinas~linguagenssprojetosraulal2—exb.exe
Construtor Commisszion Employgee:

commiszion employee: Bob Lewis

zocial security number: 21-3333-3333

gross sales: 5906.00

commizzion rate: A.04

Deztrutor Commizsion Employee:
commiszzion employee: Bob Lewis
zocial security number: 21-3333-3333
gross sales: 5906.00

commizzion rate: A.04

Construtor Commission Emplovee:
commission employee: Lisa Jones
zocial security number: 21-5555-5555
gross sales: 20060.008

commiszsion rate: B.H6

Construtor Base Plus Commisszion Employee:
Basze zalary

commission employee: Lisa Jones

zocial security number: 21-5555-5555
gross sales: 2000.00

commizzion rate: B._.86

bhase szalary: 880.80

m

Construtor Commission Emplovee:
commission employee: Mark Sands
zocial security number: 21-8888-85888
gross sales: §08H.0A

commiszsion rate: B.15

Construtor Base Plus Commisszion Employee:
Baze salary

commizzion employee: Mark Sands

zocial security number: 21-8888-8888
gross sales: 8000.060

commizzion rate: B.15

hase salary: 200H.80

Pressione gualguer tecla para continuar.




Sexto Exemplo de Heranga

X C:\Windows\system3Zicmd.exe O o el

Preszione gualguer tecla para continuar. . .
Deztrutor Base Plus Commission Employee:
Baze zalary

commiszssion employee: Mark Sands

social security number: 21-8988-5883

gross sales: S0BH.BA

commizsion rate: B.15

lhase salary: 2800.804

Deztrutor Commizzion Employee:
commizssion employee: Mark Sands
social security number: 21-88388-85888
grozs sales: SAAA.AA

commission rate: B.15

Destrutor Base Plus Commission Employee:
Baze zalary

commizzion employee: Lisza Jones

zocial security numbher: 21-55565-5555
gross sales: 20000068

commiszsion rate: B.B86

haze salary: S00.0Q8

Destrutor Commisszion Emplogee:
commizsion employee: Lisza Jones
social security number: 21-5555-5555
gross zales: 2000._.00

commizsion rate: B.06

C:sUserssMigue 1~Documents“~UFRJ~disciplinasslinguagenssprojetos»

retorn 0;



Heranga public, protected
e private

+ Heran¢a public

- Membros public da classe base
+ Se tornam membros public da classe derivada

- Membros protected da classe base
+ Se tornam membros protected da classe derivada

- Membros private da classe base
- Ndo podem ser acessados
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Heranga public, protected
e private

Heranca protected (hdo € um relacionamento "€ um”)

- Membros public e protected da classe base
+ Se tornam membros protected da classe derivada

Heranca private (ndo € um relacionamento "€ um”)

- Membros public e protected da classe base
- Se tornam membros private da classe derivada
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Exemplo 1

» Escreva um programa que implemente a classe
Cadastro que possui home e idade como atributo e
oferece como métodos publicos fungdes do tipo "get”
para obter os valores desses atributos. Implemente
ainda a classe PubCadastro que herda os métodos e
atributos da classe Cadastro e ainda adiciona o
atributo trabalho e um método publico para acessar o

novo atributo.
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Exemplo 1

* Aptor: Miguel Campista
#ifndef CRDASTRO H
#define CADASTRO H

#include <iostream>
#include <string>

nsing namespace std;

alas=s Cadastro {

public:
Cadastro (=tring, int):
string getMame () const;
int gethge () const:
private:
string name;
int age:
}:
$endif
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Exemplo 1

SUla La

*
&= 7

#include "cadastroCaplZExT7.h"

Cada=stro: :Cadastro (string n, int a) : name (n), age (a) {}
string Cadastro::getMHame () con=t { retorn name; }
int Cadastro::getihge () const { return age; !
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Exemplo 1

S
o fnla-i2 = Exemplos-7
* Adrgquiro pubcadistroCaplZExT.h
# Autor: Miguel Campista
S
fifndef PUBCADASTRD H
fidefine PUBCADASTRO H

finclude <iostream:
finclude «<string:
ginclude "cadastroCaplzZExTY.h"

using namespace std;

class PubCadastro: public Cadastro |

public:
PubhCadastro (string, int, string) !
string getJob () const:
private:
string Jjok:
b2
fendif
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Exemplo 1

A
# Aula 12 - Exemplo 7
# Argquirve pubcdddstroCIplEZExT. opp
# Autor: Miguel Campista
o

finclude "pubcadastroCapliZEx7T.h"

PubCadastro: :PubCadastro [(string n, int a, string j):
Cadastro (n, a), job (]3] {1}

string PubCadastro::getJoh () const { return Jjokb; }

Prof. Miguel Campista



Exemplo 1

L
2o Aul g2 = Exemplo.y
# Drograma Principal
* Autor: Miguel Campista
R
Hinclude "pubcadastroCaplZExX7.h"™

int waini)l 1
PubCadastro cadl ("Joao das Covezs™, 30, "Engenheirao™):
cout << "HName: " << cadl.getName ()
<< ™inbge: " << cadl.getloge ()
<< "ynJob: " << gadl.getJob () << endl;

return 0;
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Exemplo 1

# CAUsers\Miguel\Documents\UFRMNdisciplinas\linguagens'projetosi\aulal2-ex7.exe l =HAC |—EE-]
Mame: Joao das Coves

Age: 3@

Job: Engenheiro

Prezsione gqualguer tecla para continuar.

Prof. Miguel Campista
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Exemplo 1

+ E se fosse criada uma classe que herdasse em modo
private

?
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Exemplo 1

S
ol a- 12— R rempla. ¥
* Arpgquive privoddastrol3plZExT.h
# Autor: Miguel Campista
£

gifndef PRIVCADASTRED H

fdefine PRIVCADASTRD H

#include <iostream:>
Hinclude <strings>
finclude "cadastroCaplZExX7.h™

using namespace std:

class PrivCadastro: private Cadastro

public:
PrivCadastro (string, int, int):
int getId ()] const:
private:
int id:
b
Hendif
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Exemplo 1

S
*# Aula 12 - Exemplo 7
* Arguivo privcadastrolaplsZExT.cpp
* Autor: Miguel Campista
ek

ginclude "privoadastroCaplZEx7.h"

PrivCadastro: :PrivCadastro (string n, int a, int i):
Cadastro (n, a), id (i) £}

string PrivCadastro::getlId () const { return id; }

Prof. Miguel Campista



Exemplo 1

S

*# Aula 12 - Exemplo 7

# Drogirams Principal

# Autor: Micguel Campista

=
finclude "pubcadastroCaplZEX7.h™
finclude "privoadastroCaplzZExY.h"

int waini) 1

PubCadastro cadl ("Joao das Coves™,

cout << "MName: " << cadl.getName ()
<< Minkge: " <« cadl.gethge ()
<< "ynJokb: " <« cadl.gecdJob ()

PrivCadastro cadi [("Jose do Bosque™,

cout << "HName: " << cadd.getMName ()
<< "inlge: " <« cadiZ.getloge ()
€< "nld: " << cads2.getId ()

return 0O;
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<< endl:;

<< endl;

Prof

"Engenheirao™) ;

. Miguel Campista



Exemplo 1

S
*# Aula 12 - Exemplo 7
# Drogirams Principal
# Autor: Micguel Campista
£
finclude "pubcadastroCaplZEX7.h™

o et 1 — L] S A I R e L N L | Y L 1

Line File M ezzage
Zhdizciplinashlinguagenshprojetozhca...  [n funchion int main|)"
18 hdizciplinashlinguagenshprojetoshea...  “std:sting Cadastro:getMame(] const’ iz inaccessible
16 S hdizciplinashlinguagenshprojetozshau...  within this contest
16 S hdizciplinazshlinguagenshprojetozhan...  Cadastro’ iz not an acceszzible baze of "PrvCadasto!
19 S hdizciplinashlinguagenshprojetozshea...  int Cadastio:getdoge[] const' iz inaccessible
17 S hdizciplinashlinguagenshprojetozshau...  within this context
17 S hdizciplinazshlinguagenshprojetozshan...  ‘Cadastro’ iz not an acceszzible baze of "PrivCadasto!
£ hdizciplinazhlinguagenzhprojetossM...  [Buld Error] [aulal 2-ex7.0] Errar 1
<€ "™inld: " << cadd.getld () << endl;

return 0O;
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Exemplo 2

» Escreva um programa que implemente a classe
Cadastro que possui home e idade como atributo e
oferece como métodos publicos fungdes do tipo "get”
para obter os valores desses atributos. Implemente
ainda a classe Senha que possui o atributo senha e
uma fungdo "get”. Por fim, implemente a classe
PubCadastro que herda os métodos e atributos da
classe Cadastro e Senha e ainda adiciona o atributo
trabalho e um método plblico para acessar o novo

atributo. ?
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ALl

* Apntor: Miguel Campista

sl duod el

#ifndef SENHA H
#define SENHA H

#include <iostream>
$include <string>

n=Eing namespace std;

clas=s Senha {

public:
Senha (string):
string getSenha () const;
private:
string senha;
}:
$endif
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Exemplo 2

*
- - — -

= — — - =T il -
AUldgd 1= LXESIOE LD ¢

*  AwrTir vra arbhsmasm FEwT e
LSOUL SN -dpLlanXx =

- £ o

A nq - ] o - -

* - R s = i =
¥ N g LN il B L i L -\...._..‘«_-_.5_...

-

#include "senhaCaplZExT.h"
Senha: :5enha (string =) : =senha (=) {}

ztring Senha::getfenha () const { return senha; }
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Exemplo 2

#ifndef PUBCADASTRC H
#define PFUBCRADASTRC H

$include <iostream>

$include «<string>

#include "cadastroCaplZEx7.h"
$#include "senhaCaplZ2Ex7.h"

n=ing namespace =td;

clazz PublCadastro : public Cadastro, public Senha {

puklic:
PublCadastro (string, int, =tring, =string):
string getJob () const;
private:
string job;
¥
fendif
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Exemplo 2

* = — Fwome T A
HAUulg L= Lo SR L O

* A ro herdarmublicscadastraCanl 2ExXT. con
....... = B ol T HU A R Sl P R b e D e L o o

*  Aryfmy e ¥ S I -
Sal AL Ll =L LdmMpD1SCa

$include "herdapublicacadastroCapl2ExT.h"
PubCadastro: : PubCadastro (string n, int a, =string =, =string j)

Cadastro (n, a), Senmha (=), Jjob (J) {

string PublCadastro::getJob () const { retorn job: }
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Exemplo 2

A an 4 -
* = - BEwamr]a
AUla L LAXSMp Lo
* P rsms PrT 1S
roodiailag SO Lol el
R r P —
£ - R =] = i =
¥ =Rl L i S Y L LAMp1ISLa

$#include "herdapublicacadastroCaplZExT.R"

int main () {
PubCadastro cadl ("Joao das Coves", 30, "abc", "Engenheiro™):
cout << "MHName: " << cadl.getHame ()
<< "“nhge: " << cadl.gethge ()
< "\nJob: " << cadl.getdJob ()
<< "“nSenha: " << cadl.getSenha () << endl;

retorn 0;
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Exemplo 2

USRRE X

¥

CalUsers\MiguelDocuments\UFRMdisciplinas\linguagens\projetosiaulal2-ex7.exe

Mame : Joao das Cowves
Age: 38
Job: Engenheiro

Zenha: abc
Pressione gualgquer tecla para continuwar.




Leitura Recomendada

+ Capitulos 12 do livro

- Deitel, "C++ How to Program”, 5th edition, Editora
Prentice Hall, 2005
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