Exercicio 1

Escreva um programa em C++ para armazenar cadastros
profissionais ou pessoais. Para isso, crie uma classe Register
que ird conter dados comuns aos cadastros profissionais e
. ~ pessoais (Nome, CPF e Idade) e crie duas classes derivadas,
L‘nguagens de Pr‘ogr‘amagao a classe ProfessionalRegister e a classe PersonalRegister. A
classe ProfessionalRegister adiciona os atributos profissdo e
drea enquanto a classe PersonalRegister adiciona os atributos
engleregode telefone. Todas ads classes implemenforg fungdes
. : : i Ublicas do tipo “get”. Os cadastros sdo armazenados em um
Prof. Miguel Elias Mitre Campista zbje‘ro da clngsz %gznda que contém um vector de objetos da
classe Register. Logo, mesmo se os cadastros utilizados
http: // v gta. uf rj . br/ ~mi guel forem de classes derivadas, eles poderdo ser armazenados no
vector. Utilize o conceito de polimorfismo. A classe Agenda
implementa uma fungdio de insergdo e de obtengdo de
elementos. Redlize tratamento de excecdo em ambas as
fungdes para protegdo de acesso a elementos inexistentes.
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#include *agenda.h
#include <iomanif // besalocar da meméria todos os objetos criados com o operador new
delete pr1;
int main O { delete pr2;

Agenda professionalAgenda (1);

// Criagao de una agenda pessoal

/7 Atencao! Criagdo de um novo objeto da classe Agenda

77 Agora, porém, para colocar objetos de outra classe derivada de Register

/7 Vantagen do polinorfismo! Permite usar a mesma classe Agenda para armazenar
/7 objetos de classes diferentes derivadas de Register

Agenda personalagenda (1);

ProfessionalRegister *prl = new ProfessionalRegister (*Miguel*,
professionalagenda.insert (pr1);

// Insercéo de elemento fora do limite méximo

/1 0 objetivo & forgar uma excecio

ProfessionalRegister *pr2 = new ProfessionalRegister (*Miguel*,
professionalagenda.insert (pr2);

PersonalRegister *prS = new PersonalRegister (*Miguel’,

personalAgenda.insert (prs);

// Uso do conceito de polimorfisno para construgdo da agenda, obriga

/1 o uso de un downcast para objetos da classe ProfessionalRegister personalRegister *pr6 = dynamic_cast <PersonalRegister *> (personalagenda.get (0));
ProfessionalRegister *pr3 = dynamic_cast <Prof; ster *> (prof Lagenda.get (0));

cout << left << endl;
cout << setw (10)
cout << setw (10)

cout << endl;

cout << setw (10) << °D << setw(20) << 'C:

. << endl;
<< pra->gethame () <

tent:t << endl;
<< setw(20) << pré->gethame () << *\n

<< setw << setw(20) << pr6->getCPF () << "\n"

<< setw (10) < pra->getChF () << << setw 0 << "\
<< setw (10) " << setw(20) << pr3->getage () << "\n << setw 20) << pré->getaddress () << *\n*
<< setw (10) " << setw(20) << pr3->getlob () << "\n" << setw << pré->getCell () << "\n' << endl;
<< setw (10) << setw(20) << pr3->getarea () << *\n* << endl;

delete prs;
/7 bjetivo é novamente forgar uma excegéo
ProfessionalRegister *pra = dynamic_cast <Prof: ster *> (prof Lagenda.get (1));

return 0;
cout << endl;
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#include

#ifndef REGIS]
#dafine REG

using namespace std; #include *register.ht
class Register { Register::Register (string n, string c, int a) : name (n), cpf (c), age (a) {}

public:
Register (string, string, int);

string Register::getNane () const { return name; }
7/ Para ser polimérfica, a classe base tem que ter
7/ pelo menos um método virtusl string Register::getcPF () const { return cpf; }
virtual ~Register () {}

int Register::getage () const { return age; }
string getName () const;

string getCPF () const;
int getage () const;

private:
string name, cpf;
int age;

#endif
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#include <iostream
#include <string>
#include *register.h’

#ifnd
#defi

PROFESSIONALREG_H
PROFESSI ONALREG_H

using namespace std;
class ProfessionalRegister: public Register {
public:

ProfessionalRegister (string, string, int, string, string);
virtual ~ProfessionalRegister () (¥

string getdob () const;
string getarea () const;

private:

string job, area;

#endif
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#include "professionalregister.h”

ProfessionalRegister: :ProfessionalRegister (string n, string c,
int a, string 3, string ar) : Register (n, ¢, a), job (3), area (ar) {}

string ProfessionalRegiste

etdob () const { return job; }
string ProfessionalRegiste

etarea () const { return area; }
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#include <iostream
#include <string:
#include *register.h®

#ifndef PERSONALREG H
#dafine PERSONALREG_H

using namespace std;
class PersonalRegister : public Register {
public:

personalRegister (string, string, int, string, string);
virtual ~personalRegister () {};

string getAddress () const;
string getCell () const;

private:
string address, cellphone;

};

#endif
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#include *personalregister.h

personalRegister: :PersonalRegister (string n, string c,
int a, string ad, string cell) :
Register (n, c, a), address (ad), cellphone (cell) {}

string PersonalRegister: :getaddress () const { return address; }
string PersonalRegister::getCell () const { return cellphone; }
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#include *professionalre
#include *personalregist:
#inclu
#include <

#ifndef AGENDAH
#define AGENDA_H

class Agenda {
public:
Agenda (int);

void insert (Register *);
Register * get (int) const;
private:
vector <Register *» v;
int idx

#endif
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#include *agen

a.ht
Agenda: :Agenda (int number) {
ide = 0;

v.resize (number);
iy
void Agenda::insert (Register *r

// Tnserio em vector é uma operagdo que pode disparar excecdo
try {

/7 Verifica se ¢ possivel inserir mais um objeto
v.at (idx) = r;

1
catch (out_of_range &oor) {
<< *Insertion Error! * << oor.what () << endl;
return;

ful insertion!’ << *\nAgenda size is: ' << v.size () << endl;
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Register + Agenda::get (int pos) const {
Insergéo em vector é uma operagio que pode disparar excegdo

// Verifica se o objeto existe
return v.at (pos);

catch (out_of_range &oor) {
< "Recover Error! * << oor.what () << endl;

return NULL;
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miguel@pegasus-Linux:~/UFR)/disciplinas/linguagens/laboratorios/2s ./l
Successful insertion!

Agenda size is: 1

Insertion Error! vector:: M_range_check

Data:  Content:
Name:  Miguel
CPF: 123

Age: 30

Job

Area:  Electronic

Recover Error! vector:: M_range_check

Successful insertion!
Agenda size is: 1

Data:  Content:
Name:  Miguel
PF 123

Age:

Address: Rua A
cell: 778899
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+ Repita o Exercicio 1, mas imprima os atributos de cada
classe usando o operador de <« sobrecarregado. O
operador sobrecarregado deve chamar uma fungédo
print virtual.
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int main O {
Agenda professionalagenda (1);

Prof, LRegister *prl = new Prof ster (*Miguel®, *123', 30, *Prof", "l
professionalAgenda. insert (pri);

ronic*);

// Tnsergao de elemento fora do limite maximo

[19;0b atlun: & fongar: una-excagha
r2 = new Prof ster (*Miguel", "123', 30, *Prof*, "Electronic

pmvessmnmgenaa.msm torar;
Register *pr3 = professionalagenda.get (0);

cout << pr3;

// bjetivo & novamente forgar uma excegdo

Register *prd = professionalagenda.get (1);

cout << endl;

// Desalocar da menéria todos os objetos criados com o operador new

delete pr1
delete pr2;
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/7 Criagao de una agenda pessoal
77 Atencao! Criagdo de um novo objeto da classe Agenda
77 agora, porém, para colocar objetos de outra classe derivada de Register
77 Vantagem do polimorfismo! Permite usar a mesma classe Agenda para armazenar
77 objetos de classes duerentes derivadas de Register

Agenda personalagenda (1)

1, "1230, 30, "Rua AT,

PersonalRegister *prS = new PersonalRegister ("Vig
personalAgenda. insert (prs);

Register *pr6 = personalAgenda.get (0);
cout << pré;
delete prs;

return
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#include
#include
#include <iomanip>

#ifndef REGISTER H
#define REGISI

using namespace std;

class Register {
friend ostream Soperator << (ostream &, Register *);
ublic:

Register (string, string, int);
/7 Para ser polimérfica, a classe base tem que ter
77 pelo menos um nétodo virtual

virtual ~Register () {}

string getName () const;
string getCPF () const;
int getage () const;

virtual void print () const;
private:
string name, cpf;
N int
#endif
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#include *register

Register::Register (string n, string c, int a) : name (n), cpf (), age (a) {}

string Register::getName () const { return name; }
string Register::getCPF () const { return cpf; }

int Register:igetAge () const { return age; }

void Register::print () const {

cout << setw (10) << "Data:* << setw(20) << "Cont: << endl;
cout << setw (10) << "Name:® << setw(20) << getName () << "\n*
<< setw (10) << "CPF: ' << setw(20) << getCPF () << "\n'
<< setw (10) << " << setw(20) << getage () << "\n';
¥
ostream soperator << (ostrea Soutput, Register *r) {
r->print ()
return output;
b
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#include
#include <
#include

#ifndef PROFESSIONALREG_H
#define PROFESSIONALREG H

using namespace std;
class ProfessionalRegister: public Register {
public:

ProfessionalRegister (string, string, int, string, string);
virtual ~professionalRegister () {}

string getdob () const;
string getArea () const;

virtual void print () const;

Exercicio 2

#include “professionalregister.h®

ProfessionalRegister: :ProfessionalRegister (string n, string c,
int a, string j, string ar) : Register (n, c, a), job (j), area (ar) {}

string ProfessionalRegister-

getdob () const { return job; ¥
string ProfessionalRegister:

getarea () const { return area; }

void ProfessionalRegister: :print () const {

cout << setw (10) << "Job: " << setw(20) << getlob () << "\n*
<< se << "Arear * << setw(20) << getarea () << “\n* << endl;
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string job, area;
1
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#include <

ostream>
#include <strings

#include *register.h’

#ifndef PERSONALREG_H
#define PERSONALREG H

using namespace std;
class PersonalRegister : public Register {
public:

PersonalRegister (string, string, int, string, string);
virtual ~personalRegister () {};

string getAddress () const;
string getCell () const;

virtual void print () const;

private:
string address, cellphone;

gendif
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#include *personalregister.ht

PersonalRegister: :PersonalRegister (string n, string c,
int a, string ad, string cell) :
Register (n, ¢, a), address (ad), cellphone (cell) {}

string PersonalRegiste
string PersonalRegister

etaddress () const { return address; }
etcell () const { return cellphone; }

void PersonalRegister::print () const {
gister:zprint ();

ress: ' << setw(20) << getAddress () << *\n
<< setw (10) << "Cell: * << setw(20) << getCell () << *\n* << endl;
¥
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#include * ster.h
#include *personalregister.ht
jexcept>

#include

#ifndef AGENDA_H
#define AGENDA_H

class Agenda
ub]

{
public:

" agenda (int);

void insert (Register +);
Register * get (int) const;
private:
vector <Register *» v;
int id

#endif
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#include

Agenda::agenda (int number) {
idx =

v.resize (nunber);

¥

void Agenda::insert (Register *r) {
/ Insergao em vector & uma operagio que pode disparar excegdo
try €
// Verifica se & possivel inserir mais un objeto
v.at (ido =

catch (out_of_range Soor) {
< "Insertion Error! * << oor.what () << endl;
return;

cout << "Successful insertion!® << *

nAgenda size 1s: ' << v.size () << endl;
dxst;
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Register * Agenda::get (int pos) const {
/ Tnsercio e vector é uma operagdo que pode disparar excegdo
try €
/7 Verifica se o objeto existe
return v.at (pos);

catch (out_of_range &oor) {
Errort * << oor.what () << endl;

return NULL;
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miguel@pegasus-inux:~/UFR)/disciplinas/linguagens/laboratorios/2s ./l
Successful insertion!

Agenda size is: 1

Tnsertion Error! vector:: M range_check

Miguel
30

prof
Electronic
Recover Error! vector:: M_range_check

Successful insertion!
Agenda size is: 1
Content::
Nane: Miguel
CPE:
Age: 30
Address: Rua A
778899
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- Repetir o Exercicio 1 utilizando uma estrutura map
para armazenar os registros. Utilize o home dos
registros como chave. A insergdo deve disparar
excegdo caso o home jd esteja presente e a fungdo do
tipo get para recuperar o registro deve disparar uma
excegdo caso o registro ndo exista.
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#include <iomanip:

#ifndef REGISTER r
#define REGISTER H

using namespace std;

class Register {
friend ostream Goperator << (ostrean &, Register *);
public:
Register (string, string, int);
// Para ser polimérfica, a classe base tem que ter
77 pelo menos un método virtual
virtual ~Register () {}

string gethame () const;
string getCPF () const;
int getage () const;
virtual void print () const;
private:

string nane, cpf;
int age;

#endif
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#include *regi he

Register::Register (string n, string c, int a) : name (n), cpf (c), age (a) {}
string Register::getNane () const { return name; }

string Register::getcPF () const { return cpf; }

int Register::getage () const { return age; }

void Register::print () const {
cout << setw (10) << 'Dat

<< setw(20) << "Content:* << endl;
cout << setw (10) << << setw(20) << getName () << *

<< setw (10) << << setw(20) << getCPF () << *
<< setw (10) << "Age: " << setw(20) << getage () << *

i
ostrean Soperator << (ostream Soutput, Register *r) {

r-sprint ();
return output;
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#include <i
#include
#include

#ifndef PROFESSIONALREG H
#define PROFESSIONALREG_H

using namespace std;
class ProfessionalRegister: public Register {
public:

ProfessionalRegister (string, string, int, string, string);
virtual ~ProfessionalRegister () {}

string getdob () const;
string getarea () const;

virtual void print () const;

private:
string job, area;
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#include "professionalregister.h

ProfessionalRegister: :ProfessionalRegister (string n, string c,
int a, string J, string ar) : Register (n, c, a), job (j), area (ar) {}

string ProfessionalRegister:
string ProfessionalRegiste

getdob () const { return job; }
getarea () const { return area;

void ProfessionalRegister: :print () const {
gister:print ();

Exercicio 3

#include <iostrean
Einclude: strings:
#include *regist

#ifnde SONALREG_H
#define PERSONALREG_H

using namespace std;
Class PersonalRegister : public Register {
public:

PersonalRegister (string, string, int, string, string);
virtual -personalRegister () {};

string getaddress () const;
string getcell () const;

virtual void print () const;

private:
string address, cellphone;

#endif
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cout << setw (10) << "Job: * << setw(20) << getlob () << *\n*
< setw (10) << “Area: " << setw(20) << getArea () << "\n' << endl;
b
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#include *personalregister.h"
PersonalRegister: :PersonalRegister (string n, string c,

int a, string ad, string cell) :
Register (n, ¢, a), address (ad), cellphone (cell) {}

string PersonalRegiste
string PersonalRegister: :

etaddress () const { return address; }
getcell () const { return cellphone; }

void PersonalRegister: :print () const {
Register::print ();
cout << setw (10) << "Address: * << setw(20) << getaddress () << *\n*
el

Exercicio 3

ude *professionalregis
#include *personalregisters.h
#include *insertionexception.h”
#include *getexception.h"

using namespace std;

#ifndef AGENDA_H
#define AGENDA_H
typedef map <string, Register *, less <string> > mynap;
class Agenda {
public:
void insert (Register *);
Register * get (string) const;
void showAll ();
private:
mynap m;

#endif
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< setw (10) << " << setw(20) << getCell () << "\n" << endl;
}
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#include *agenda3.h*
void Agenda::insert (Register *r) {

// Insercio em vector é uma operagio que pode disparar excegdo

> pi
value_type (r->getName (), r));

// Verifica se un elemento novo foi inserido
if (1p.second)
throw InsertionException ();

catch (InsertionException sie) {
cout << "Insertion Fails! * << ie.what () << endl;

return;

cout << *Successful insertion!® << "\nigenda size is: * << m.size () << endl;
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Pagiater.Aidgenda: geilairing a) candtid
/7 Vou disparar excegdo se o elemento no for encontrado
onst_iterator it = m.find (s);

if (it = m.end ()

throw GetException ();

coteh (crtExcaption sge) ¢

cout ails! ' << ge.what ();
return NAL;
return it->second;
b
void Agenda: :showall () {
mymap: :iterator it;
cout << se << xex show ALL: et << endl;

for (it =m. bEmn 0; it 1=mend (); ite)
cout << (*it) .second;
Cout << setw (25) << *rrrRRHHR << endl;
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#include
#include

GetException () @ runtime_error (*Element ot exist.") {}

1

class InsertionException : public runtime_error {
public:

InsertionException () : runtime_error (*Element already exists.”) {}

b
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#include *agendas.h®
#include <iomanip>

int main () {
Agenda professionalagenda;

Professi 4pr1 = new Prof LRegist:
professionalagenda.insert (pr1);

, 30, "Prof*, *Elect:

Profes: r2 = new Prof LRegi st

ssi. * wprof
professionalagenda.insert (pr2);

/7 Tnsergao de elemento fora do limite maximo
7/ 0 bjetivo ¢ forcar uma excesdo
Professionalregister pr3

cout << endl;
professionalgenda.insert (pr3);

w ProfessionalRegister ("Miguel', "123°, 30, 'Prof*, *Electronic’);

1/ ostra todos os elenentos en orden de nome
cout << endl;
profeas onalagenda. showall (1

Register *pra = professionalAgenda.get (*Hi

cout << endl;
cout << prd;
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/7 Gbjetivo é novamente forcar una excecdo
Register *prs = professionalAgenda.get ("Harco
cout << endl;

7/ Desalocar da menéria todos os objetos criados com o operador new
delete pr
delete pr2;
delete pr3;

/7 Criagao de uma agenda pessoal

/7 Atangiol Criagho de un novo objeto da classe Agends

77 gora, porén, para colocar objetos de outra classe derivada de Re:

77 Vantagen do. potimorfismo! Permte usar a mesna clasee Agenda pare.armasenar
77 objetos de classes diferentes derivadas de Regis

Agenda personalagenda;

PersonalRegister *pr6 = new PersonalRegister (*Higuel®,
cout << endl;
personalagenda.insert (pre);

Register *pr7 = personalAgenda.get (*Miguel');

cout << endl;
cout << pr7;

delete pré;

return 0;
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miguel@pegasus-1inux:~/UFR)/disciplinas/linguagens/laboratorios/2s ./l
Successful insertion!
Agenda size is
Insertion Fails! Element already exists.
xxx Show ALL: *+++
Content

321

prof
Computer Science

Content :
Miguel
123

30

prof
Electronic
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Content:
niguel
123

30

prof
Electronic
Get Fails! Element does not exist

Successful dnsertiont
Agenda size is

content:
Miguel
123

30
Rua A
778899
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