Programovacie techniky

9. hasovanie, unordered kontajner, odvodena
trieda, virtualna metdda, inline, friend, const
metdda
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Nevyhoda: pre velky pocet poloziek je potrebnée velké
pole T



hky)
hky)

h(k,) = h(ks)

h(ks)

m—1

h je hasovacia funkcia, ktora vlozi polozku k; na
poziciu h(k;) v poli T, ktoré ma velkost m



: kolizia

h(ky)
hiky)

h(k,) = h(ks)

h(ks)

m—1

k2 a k5 su haSované na to isté miesto v poli T (ako
minimalizovat kolizie?)



Ty

Pri kolizii mdozeme pouzit' zretazeny zoznam (ako
obmedzit’ dlzku zretazeného zoznamu?)




Hasovacia funkcia

Definicia:

h:U—1{0,1,..., m—1}
kde U je mnozina klucov a m je velkost haSovace]
tabulky (pola)

Potrebujeme:
E |n;] =n/m

Ocakavany pocet prvkov n; na kazdej pozicii tabulky
T je rovnaky



Modulo metdda

Definicia:

h(k) = k mod m
Co zvolit ako m?
NajhorSia volba: m = 2°P
LepSia volba: m = 2P-1

ESte lepsSia volba?



Modulo metdda

P = prvocislo

n = 2000, kde n je pocCet prvkov

max. 3 prvky na jednu poziciu
m=n/3

Prvocislo p vacsie ako m je napr. 701

Hasovacia funkcia:

h(k) = k mod 701



unordered_map

#include <unordered_map>
#include <iostream>

iInt main() {
std::unordered map<std::string, int> m;
m.insert({"Joe", 1}); m.insert({"Mary", 5}); Zoe 6 Joe 1
m.insert({"Zoe", 6}); Mary 5
for(auto i : m) { /
std:.cout << I.first << " " << I.second << " *;
}

std::cout << m.bucket_count(); //5 <= Pocet koSov

return O; }



Porovnanie

Prvky v kontajneri nie su zoradené:

std::unordered_set Vkladanie, hladanie a
std::unordered_multiset odstranovanie prvkov v
priemere O(1), v najhorsom

std::unordered_map pripade O(n). VyuZiva

. hasSovanie.
std::unordered_multimap
Prvky v kontajneri su zoradené:
std::set Vkladanie, hfadanie a
std::multiset odstranovanie prvkov O(log n).
Vyuziva vyvazeny binarny
std::map strom.

std::multimap
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Zakladna trieda (base class)

#include <iostream>
using namespace std,;

class Clovek {
private:
Int time = O;

protected: //pristupné pre odvodené triedy
char pohlavie ='y",
iInt vek = 0O;

public:
Int getTime() {
return time;

}
%
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Odvodena trieda (derived class)

class Student: public Clovek {
public:
void setPriemer(double p) {
priemer = p;

}

double getPriemer() {
return priemer,

}

private:
double priemer = 0.0;
5
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Odvodena trieda (derived class)

Int main(){
Clovek t;
Student s;

//getTime() je metoda triedy Clovek
cout << s.getTime() << endl;

//getPriemer je metoda triedy Student
cout << s.getPriemer();

return O;
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class derived-class: access-specifier base-class

access-specifier

oublic

class Stuc
class Stuc
class Stuc

orivate
orotected

ent.
ent.
ent.

hublic Clovek
orivate Clovek
rotected Clovek

Viacnasobné dedenie:

- class derived-class: access baseA, access

baseB....



access specifier

publlc base class:

public ostane public

* protected ostane protected

* private nie su pristupné v odvodenej triede

protected base class:
* public a protected su protected

private base class:
* public a protected su private
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Odvodena trieda

Nezdedi:
friend: ,priatelstvo” nie je zdedené, pretoze ,priatel
by ziskal pIny pristup aj do odvodenej triedy

Automaticke generovanie:

Pre kazdy objekt (vratane inStancii odvodenych tried)
je v pripade potreby (ak neexistuje) implicithe
generovany defaultny konstruktor, copy konstruktor,
destruktor a operator=, move konstruktor, move
operator=.

Dedenie:
Cleny triedy su dedené v zmysle pouzitého
Specifikatora pristupu.
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Zdedeny operator+, generovany
operator=

#include <iostream>
using namespace std,;

class Token {
public:
Token operator+(const Token& t) {
cout << "operator+(const Token&)";

return Token();

}
¥
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Zdedeny operator+, implicitny
operator=

class mToken: public Token {
public:
Int size=0;

%

INnt main () {
mToken mtO, mtl, mt2; Neskompiluje, zdedeny
mtO0 = mtl + mt2;, <—— operator+ vrati objekt typu

Token a automaticky
return O: generovany operator= triedy
’ mToken ho nevie priradit
} mt0.

no match for ‘operator=" (operand types are ‘mToken’
and ‘Token’)
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Zdedeny operator+, implicitny
operator=

class mToken: public Token {
public:
Int size=0;

class mToken: public Token {
public:
Int size=0;

mToken operator+(const mToken& t) { <——
cout << "operator+(const mToken&)";

_ Skompiluje, pretoze
return mTOkenO’ operator+ triedy mToken
} vrati mToken a implicitne
}; vytvoreny operator= triedy
mToken ho vie priradit mtO. 19



Virtualna metdda

Trieda, ktora obsahuje

class Clovek { ¢isto virtualnu metédu
private: (pure virtual method) sa
Int time = O; nazyva abstrakina trieda

protected: //pristupné pre odvodeneé triedy
char pohlavie ="y",
Int vek = 0O;

public:
Int getTime() {
return time;

}

virtual double getPriemer() = 0; //Cisto virtualna metoda

&

virtual metdda musi byt zadefinovana v odvodenej triede
20



Virtualna metdda

class Student: public Clovek {

public:
void setPriemer(double p) {
priemer = p;
}

//double getPriemer() { <t————
/[return priemer,

I

private:
double priemer = 0.0;

%

error: cannot declare variable ‘s’ to be of abstract type
‘Student’ ... because the following virtual functions are
pure within ‘Student’; ... virtual double getPriemer() = O; 21



Defaultny konstruktor

class Token {
private:
Int time = 0;

public: e Chyba defaultny konstruktor
Token(int t): time(t) {};
;

class mToken: public Token {
private:
Int size = 0O;

public:
mToken(int s):size(s){};

¥
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Defaultny konstruktor

Int main(){
mToken m(10);

return O;

}

error: no matching function for call to ‘Token:: Token()’

Zakladna trieda potrebuje defaultny konstruktor teda
konstruktor, ktory je mozné zavolat bez parametrov
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Defaultny konstruktor

class Token {
private:
Int time = 0;

public:

Token() = default; <= Defaultny konstruktor
Token(int t): time(t) {};

5

class mToken: public Token {
private:
Int size = 0O;

public:
mToken(int s):size(s){};
}
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Konstruktor: ktory pouzit’

class Token {
private:

Int time=0:

public:

I8

[IToken() = default; <g———
Token(int t): time(t) {};

class mToken: public Token {
private:

Int size=0;:
public: /

¥

mToken(int s, int t): Token(t), size(s) {};
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private

class Token {
private:
Int time=0;

public:
intx =0, @¢—
Token(int t): time(t) {};

¥
class mToken: private Token { x je dedené ako private
private: pre triedu mToken
Int size=0;
public:

mToken(int s, int t): Token(t), size(s) {
X = 10; S ————

o
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private

class mToken2: public mToken{
public:
Int getX() {
return X; <

}
%

‘Int Token::x’ Is Inaccessible
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protected

class mToken: protected Token {
private:
Int size=0;

public:
mToken(int s, int t):Token(t), size(s) {
X = 10; //x je public v Token

%
¥

class mToken2: public mToken{
public:
Int getX() {

return x: X je protected premennéa

triedy mToken
) Takze to skompiluje :)

¥
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Inline funkcia

Kompilator pouzije skompilovany kéd priamo na
mieste volania

#include <iostream>
using namespace std,;

inline void hello() {
cout << "hello";

}

Int main() {
hello(); //skompilovany kéd funkcie
hello(); //skompilovany kéd funkcie eSte raz

return O;

}
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#include <iostream>
#include <ostream>

class Token {
friend std::ostreamé& operator<<(std::ostreamg&,
const Token&);
private:
int a{l1},
2

inline std::ostreamé& operator<<(std:.ostreamé&
stream, const Tokené& t0) {

stream << t0.a;

return stream;

}
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Int main() {
Token tO;
std::cout << tO;

return O;

}

Private/protected premenné/metddy nemozu byt
pristipené mimo triedu, okrem friend!
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class Token {
private:
int a{l1},
public:
Int getA() const {
return a,

}
%

const metoda nemutuje (nemeni hodnoty) premenné
triedy
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void foo(const Tokené& t) {

Int a = t.getA(); -~
}

Int main() {
Token t;
foo(t);

return O;

}

getA() musi byt const,
pretoze t je const Token&.
Kompilator musi vediet, ze
getA() niC nezmeni.

33
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