Programovacie techniky

2. Nedefinované spravanie, typova bezpecnost,
menné priestory, organizacia pamate, C++
zasobnik, zasobnik, fronta, zretazeny zoznam



Hello world!

Hello world v C
#include <stdio.h>
Int main() {
printf("%s”,”Hello world!™);

return O;

}

Jedina funkcia printf()

Hello world v C++
#include <iostream>
Int main() {

std::cout << “Hello world!”;

return O;

C++ kniznice bez .h



Menny priestor

#include <iostream>
iInt main() {
std::cout << "Hello, World!":

return O;

}



Menny priestor

#include <cstdio> //stdio.h v std::

namespace NS {

int printf(const char * format, ...) {}; //moja funkcia

}

Int main() {
std::printf("%s", "Hello, World!"); //z std::

return O;

}



Menny priestor

#include <iostream>

using namespace std,;
Int main() {
cout << "Hello, World!";

return O;

}



Menny priestor

#include <iostream>

using std::cout;
Int main() {
cout << "Hello, World!";

return O;

}



Menny priestor

namespace N1 {int x; }
namespace N2 { int x; }
Int globalna_premenna,

Int main() {
Intn = 4;

N1::x=1;
N2::x = 2;
.globalna_premenna = 5;

}



Nedefinované spravanie

#include <iostream>
Int* foo(int a) { +——
return &a;

} <#————— Lok&lna premenna zanikne

int main() {
std::cout << *foo(3);
return O;

}




Nedefinované spravanie

Nedefinované spravanie sa udeje, ked program
spravi nieco, coho vysledok nie je definovany
Standardom (mo0ze nastat cokolvek)

Priklady:

* Dereferencovanie smernika na objekt, ktorého
Zlvotnost skoncila

* PreteCenie (signed) int

* Zrusenie konstantnosti s priradenim (zrusenie
const)



Typova bezpecnost

#include <cstdio>

iInt main() {
std::printf("%s", 123);
return O;

(<) 1 drozda@singapore: ~/PT
File Edit View Search Terminal Help

drozda@singapore: g++ -std=c++11 1.C
1.C: In function ‘int main()’:
1.C:5:24: ning: format ‘%s”’ expects arqument of type ‘char*’, but argument 2

=

has type ‘int’ [-Wf
std::printf("%s"

drozda@singapore:~/PTS ./fa.out
Segmentation fault (core dumped)
drozda@singapore: S
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Typova bezpecnost

ypova bezpecnost znamena, ze kompilator vie

zIistit, Ci je pouzity spravny typ.

#include <iostream>
struct Token {
Int a = 0;
I3
Int main() {
Token a;
std:.cout << a;
return O;

) drozda@singapore: ~/PT
File Edit View Search Terminal Help
:16: note: cannot convert ‘a’ (type ‘Token’) to type ‘const std::error_c

ricout << a;
A
In file included from fusrfinclude/c++/7[/string:52:0,
from fusr/include/c++/7/bits/locale_classes.h:40,
from fusr/include/c++/7/bits/i0s_base.h:41,
from Jusr/include/c++/7/1i05:42,
from fusr/include/c++/7/ostream:38,
from fusr/include/c++/7[iostream:39,
from 1.C:1:
Jusr/include/c++/7/bitsfbasic_string.h:6284:5: note: candidate: template<class _
CharT, class _Traits, class _Alloc> std::basic_ostream< CharT, _Traits>& std::op
erator<<(std::basic_ostream<_CharT, _Traits=&, const std::__ cxx11::basic_string<

 CharT, _Traits, _Alloc=&)

operator<<(basic_ostream<_CharT, _Traits=& _ os,

Jusr/include/c++/7fbitsfbasic_string.h:6284:5: note: template argument deducti
on/substitution failed:
1.C:10:16: note: ‘Token’ is not derived from ‘const std::__cxx11::basic_string
<_CharT, _Traits, _Alloc>’
std::cout << a;
A

drozda@singapore:~/PT5S
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Zivotnost premennej, objektu

Int main() {

int a = 3; <¢————— Docasny objekt (rvalue) 3 zanikne

return O;
} ¢ |_okalna premennda a zanikne
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Zivotnost premennej, objektu

Int main() {
INt&& a = 3;

return O;

} ¢ |_okalna premenna a zanikne,
doCasny objekt (rvalue) 3 zanikne
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Zivotnost premennej, objektu

#include <iostream>
using std::cout;
Rozdelenie len na I-value a r-value

_ _ je od C++11 nedostatocné.
iInt main() {

_ A co ak vieme, pretypovat |-value
INt&& a = 3; na r-value??

std::cout << &a: [/0x7ffcad28f4ec
return O;

}
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C++ pamat

Premenné s automatickou zivotnostou, lokalne
premenné (C++ zasobnik)

Globalne a statické premenné

Dynamicky vytvorené objekty v heape (malloc,
new, ...)

C++ program (skompilovany kod)
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C++ pamat
#include <iostream>

using std:.cout;

using std:.endl;

Int main() {
Int a = 3;
Int b = 3;

Int* ¢ = (Iint*) malloc(sizeof(int));

std::cout << &a << endl; //Ox7ffeb10576a8, zasobnik
std::cout << &b << endl; //0x7ffeb10576ac, zasobnik
std::cout << ¢ << endl; //0x55fa820c5e70, heap

return O; }
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The stack
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Zasobnik

Push

Dve operacie:
Vioz (push)

Vyber (pop)

Pop
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Zasobnik

Pop

main() obsahuje
funkcial() a ta obsahuje
funkcia2()

Push

Pop
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Zasobnik

void funkcial() {
Int a = 1; //na stacku vznikne a
funkcia2(); //na stack sa ulozi navratova adresa
//lodstrani sa navratova adresa

} //zo stacku sa odstrani a
void funkcia2() {}

Int main() {
int a = 1; //na stacku vznikne a
funkcial(); //na stack sa ulozi navratova adresa
//odstrani sa navratova adresa
return O; } //zo stacku sa odstrani a
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Zasobnik

i STACK
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Agateller for Wikipedia
Public Domain 2006

DATA = lokalne premenné, doCasné data
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Zasobnik

Velkost zasobnika:
1-32 MB podla architektury

Ked sa zasobnik naplni, dojde k pretecCeniu.

Uloha: vie$ napisat’ kod, ktory zapriini
pretecenie zasobnika?
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http://www.cs.nyu.edu/exact/core/doc/stackOverflow.txt

HiEEY Zretazeny zoznam

/2‘/

7

next

next

null

L1 5 [

next

next

Kazda polozka ma hodnotu a smernik na
nasledujlcu polozku



HHHY Zmazanie polozky

null

-2 ST 4 L1 5

top N\

next next next next

Ako pridat novu polozku?



ik Dvojito zretazeny zoznam

head tail
2 7 4 5
next —— next —— next ——next{+— null

previ—previ—

/
null

previ+—j prev

Kazda polozka ma hodnotu a smernik na
nasledujicu a predchadzajucu polozku



#if ZAasobnik (stack)

top

1

2 7 4 5

next " next}t~Tnext |~ Tnext

null

top je smernik na polozku, ktora bola vlozena
ako posledna




i Fronta (queue)

tail head
2 7 4 5
next‘/next‘/next /next-—> null

tail je smernik na polozku, ktora bola viozena
ako posledna, head smernik na polozku, ktora
bola viozena ako prva



Insert, delete, merge

Pole: ak je potrebny pristup cez index

Zretazeny zoznam:. ak je potrebny push a
POP

Ak chcem ndjst’ konkrétnu polozku, je lepsi
zretazeny zoznam alebo pole?

Co sa zmeni, ked usporiadam prvky v poli
(od najmensieho po najvacsie)?

Merge: zretazeny zoznam alebo pole?
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polozka

struct item {
Int value;
struct item *next;
struct item *prev;

5
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Naprogramuj zretazeny zoznam!

(turorial)
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Chvostova rekurzia

#include <iostream>
void rekurzia() {

static int1=1;

std::cout << | << std::endl;
int pole[1000],

++:

rekurzia(); //chvostova rekurzia, tail
recursion

}
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