Programovacie techniky

11. = delete, virtualna trieda, friend trieda,
komparator, polymorfizmus, template, virtualny
desStruktor, override, final



= delete

Konstruktor alebo metéda oznacena ako = delete
neexistuje.

Token(const Token& t) = delete;

Kopirovaci konstruktor neexistuje.



= delete

class Token {
public:
Token() = default;

Token(const Token& t) = delete;

Tokené& operator=(const Token& t) = delete;

%

Int main(){
Token t0, t1; //IOK
Token t2 =10, //chyba, copy constructor

t1 =10, //chyba, operator=

return O; }

error: use of deleted function ‘Token::Token(const
Token&)’



Diamantové dedenie

A — zakladna trieda

7\
N

Trieda D dedi z tried B a C, triedy B a C dedia z
triedy A



Diamantové dedenie

#include <iostream>
using namespace std,

class A {
public:
Int a;

%

class B: public A {
public:
Int b;
¢



Diamantové dedenie

class C: public A {

public:
INt C;

I3
class D: public B,C {

public:
Int d:
%



Diamantové dedenie

Int main () {
D ddd;

cout << ddd.a << end];
//ktoré a? a z triedy B, alebo a z triedy C?

return O;

}

g++: error: request for member ‘a’ iIs ambiguous

cout << ddd.a << endl:
N\

Ktora premenna a ma byt pouzita? Z triedy B alebo C?



Virtualna trieda

class B: virtual public A {
public:
Int b;
I3

class C: virtual public A {
public:
Int c;

J

class D: public B,C {
public:
Int d;
2



Virtualna trieda

Int main () {
D ddd;

cout << ddd.a << endl; //OK, kompilator vytvori
len jednu kopiu a

return O;

}



friend trieda

Friend funkcia je funkcia, ktora ma pristup k private a
protected Clenom triedy.

Friend trieda je trieda, ktord ma pristup k private a
protected Clenom inej triedy.

Friend trieda na rozdiel od odvodenej triedy nie je
rozsirenie inej triedy, ale nezavisla trieda, ktora ma
pristup k private/protected Clenom inej triedy.

Napr. trieda Automobil by nemala dedit’ z triedy

Clovek, pretoze Automobil nie je druh Clovek-a. Ale
Automobil moze byt ,priatel* Clovek-a.
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friend trieda

class Child {
friend class Mother;
public:
string getName(); //kazdy mbze ziskat meno
protected:

void setName(string meno); //Mother ho moze aj
nastavit

¥
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friend trieda

class Automobil {

friend class Clovek; /ffriend trieda
private:
std::string spz;

public:
std::string getSPZ() {
return spz;

}

protected:
void setSPZ(std::string& spz) {
this->spz = spz;
}
%
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friend trieda

class Clovek {
public:
void setMyAutomobilSPZ(Automobil& automobil,
std::string& spz) {
automobil.setSPZ(spz);
}
I3

Int main() {
Automobil automobill;
Clovek c;
std::string spz = "BT101AB";

c.setMyAutomobilSPZ(automobill, spz);

return O; }
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vhorena trieda

class Product {
public:
class Builder;
}

class Product::Builder {
public:
Inta = 5;

%

Int main() {
Product::Builder g;
std:.cout << g.a; //5

return O; }
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vhorena trieda

class Product {

public:
class Builder {
public:
Inta =5;

// Builder Implementation

}
%

Priklad vhorenej triedy:
std:.vector<int>:.iterator it;
class iterator je vnhorena trieda v triede std::vector<int>
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vhorena trieda

class Product {
private:
Int b = 6;

public:
class Builder {
public:
Product& parent;
Builder(Producté& p) : parent(p) {}
int getB() const {

return parent.b; //lvnorena trieda je Clen triedy Product

1 Vnorena trieda Builder nema
1 referenciu/smernik na inStanciu
vonkajsej triedy
Int main() {
Product p; Preto je vytvorend inStancia
Product::Builder g(p); Product a potom inStancia
Product::Builder
return O; }
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Komparator

#include <iostream>

#include <queue>

#include <vector>

#include <functional> //greater

using namespace std,;

Int main () {
priority _gueue<int, vector<int>, greater<int> > pq;

return O;

}
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Vlastny komparator: template

map <Clovek, int, porovnaj<Clovek> >;

* Porovnavanie objektov typu Clovek potrebujeme pri
vkladani tychto objektov do stromu.

* Ako porovnat dva Clovek objekty? Napr. podla
veku.

* Nestaci pretazenie operatora < ? Pretazenie

operatora < nie je mozné menit. Co ak potrebujeme
porovnavat podla roznych atribGtov?
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Lambda vyraz

Int main() {

auto f = [](int a, int b) -> bool {
return a < b;

2
std::cout << (2, 1); //0

return O;

}
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Lambda vyraz

Int main() {
Int x = 10;

auto f = [&x]|(int a, Int b) -> Int {
returna<b ? x: -x;

g

std::cout << f(2, 1);

return O;

Vystupny typ
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Lambda vyraz

|&x] : zachytenie premennej X pomocou referencie
x] :zachytenie premennej x pomocou kopie
| . bez zachytenia premennych

&] : zachytenie vSetkych premennych v danom
scope pomocou referencie

=] :zachytenie vSetkych premennych v danom
scope pomocou kdpie
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Lambda vyraz

class Token {

public:

int a{l1},

Token(int a0) : a(a0) {}
I3

int main() {
Token t0(2), t1(1);

auto comp = [](const Token& t0, const Tokené& t1) ->
bool {

return t0.a <tl.a;

g

22



}

Lambda vyraz

std::set<Token, decltype(comp)> mSet(comp);

mSet.insert(t0);
mSet.insert(tl);

return O;
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Komparator: lambda vyraz

#include <map>
using namespace std,;

class Clovek {
public:
Int vek:;

%

Int main() {

auto my_comp = [|(const Clovek& a, const Clovek& b) {
return a.vek < b.vek;

g
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Komparator: lambda vyraz

map<Clovek, Int, decltype(my comp)> st(my_comp);
Clovek a, b;

stla] = 1; Odvodenie typu
st[b] = 2;

return O;
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Polymorfizmus
Jediny kod pre viacej typov:
* pretazovanie funkcii/operatorov

* templates
* virtualne metody
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Template

#include <iostream>
#include <string>
using namespace std,

template <typename T>

Inline T const& Max(T const& a, T const& b) {
return a < b ? b:a;
}
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Template

iInt main () {
int1=39;
int ) = 20;
cout << "Max(l, ): " << Max(l, |) << endl;

double f1 = 13.5;
double f2 = 20.7;
cout << "Max(fl, f2): " << Max(fl, f2) << endl;

string s1 = "Hello";
string s2 = "World";
cout << "Max(sl, s2): " << Max(sl, s2) << end|,

return O;

}
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std::vector

template < class T, class Alloc = allocator<T> > class
vector,;

Class to isté ako typename, povodne bolo pouzite
slovo class, neskor sa zacCalo pouzivat typename,
aby class malo len vyznam deklaréacie triedy. Z
dovodu spatnej] kompatibility je mozné pouzivat class
aj typename skoro zamenitelne.

std::vector<int>v; //lintje T

allocator je trieda pre manazovanie pamate napr.
riadi alokaciu pamate pri zvacseni vektora

29



std::map

template < class Key,
class T,
class Compare = less<Key>,

class Alloc = allocator<pair<const Key,T> >
> class map;
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std::unordered set

template < class Key,

class Hash = hash<Key>,
class Pred = equal to<Key>,
class Alloc = allocator<Key>
> class unordered_set;

Hash = hasSovacia funkcia

Pred = predikat rovnosti prvkov, potrebny pri pokuse o
vklozenie identickeho prvku do unordered_set.

Zakladné numericke typy std::string maju definovanu
hasovaciu funkciu a predikat rovnosti prvkov.
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Virtualny destruktor

class Base {
public:
~Base() {
std:.cout << "~Base";

%
%

class Derived : public Base {
public:
~Derived() {
std::cout << "~Derived":

}
%
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Virtualny destruktor

Int main() {
Derived* dO = new Derived();
Base* b = (Base*) dO;

delete b:
return O;

}

Zavolany len destruktor triedy Base.
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Virtualny destruktor

class Base {
public:

virtual ~Base() {
std:.cout << "~Base";

2
5
class Derived : public Base {
public:
~Derived() {
std::cout << "~Derived":
}

%
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Virtualny destruktor

Int main() {
Derived* dO = new Derived();
Base* b = (Base*) dO;

delete b:
return O;

}

Zavolany destruktor triedy Base, ako aj destruktor
triedy Derived.
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Virtualna metdda

class Base {
public:
virtual ~Base() {};
virtual void foo() {
std:.cout << "Base";

}
%

class Derived : public Base {
public:
~Derived() {}
void foo() override {
std::cout << "Derived";

}
%
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Virtualna metdda

Int main() {
Derived* dO = new Derived();
Base* b = (Base*) dO;

b->foo();

delete b:
return O;

}

Zavolana je metoda foo() triedy Derived.
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override, final

Znova definujem virtualnu metodu:

void foo() override {
std::cout << "Derived";

}

Znova definujem virtualnu metoédu, pricom tato
metoda uz nebude dalej dedena:

void foo() final {
std::cout << "Derived™

}
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