VYBRANE PARTIE Z
JAZYKA C



C

Program == data + algoritmus

Program je kolekcia funkcii / procedur.

Datove typy su priamo inSpirovane hardwarom
pocitacov.

Stru€na syntax, preprocessor, ktory je aj nie je
sucCastou jazyka.

Je to kompilovany jazyk. Program sa kompiluje

optimalizujucim kompilatorom do binarneho kédu
priamo vykonavanym danym hardware-om.



Architektura kompilacie
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Funkcie a procedury

Parametre, navratova hodnota

Telo funkcie pozostava z definicie lokalnych
premennych a postupnosti prikazov. Klasicke
matematické vyrazy, priradenie, vetvenie (if,
switch), cykly (for, while, do), prikaz skoku
goto.



#include<stdio.h>
#include<stdlib.h>

int faktorial (int n) {
int 1, r;
r = 1;
for (i=2; i<=n; i++) {
r = r¥*i;
}

return(r) ;

void main () {
printf (“%d\n”, faktorial(9));
}



There are five standard signed integer types, designated as signed char, short int, int,
long int, and long long int. (These and other types may be designated in several
additional ways, as described in 6.7.2.) There may also be implementation-defined
extended signed integer types. The standard and extended signed integer types are
collectively called signed integer types.

An object declared as type signed char occupies the same amount of storage as a
“plain” char object. A “plain” int object has the natural size suggested by the
architecture of the execution environment (large enough to contain any value in the
range INT_MIN to INT_MAX as defined in the header <limits.h>.

For each of the signed integer types, there is a corresponding (but different) unsigned
integer type (designated with the keyword unsigned) that uses the same amount of
storage (including sign information) and has the same alignment requirements. The
type Bool and the unsigned integer types that correspond to the standard signed
Integer types are the standard unsigned integer types. The unsigned integer types that
correspond to the extended signed integer types are the extended unsigned integer
types. The standard and extended unsigned integer types are collectively called
unsigned integer types.



Aritmeticke datove typy

o Zakladné aritmetickeé typy: oCakavana velkost v bytoch
o char, alebo signed char 1
o unsigned char 1
o short, alebo short int, signed short, signed short int 2
o unsigned short, alebo unsigned short int 2
o int, alebo signed int 4
o unsigned, alebo unsigned int 4
o long, alebo long int, signed long int 4
o unsigned long, alebo unsigned long int 4
o long long int, alebo signed long long int 4
o unsigned long long, alebo unsigned long long int 8
o float 4
o double 8
o long double 16



Bezne sucasne implementacie
S

_ L P32 ILP32 ILP64 LLP64 L P64

Char

Short 16 16 16 16 16
Int 16 32 64 32 32
Long 32 32 64 32 64
Long long 64 64 64 64 64

pointer 32 32 64 64 64



Ako zistit na ake] implementacii pracujete?

_
1 Operator sizeof vrati velkost (v bytoch) pre
akykolvek typ alebo vyraz.

- Ma dva tvary:
sizeof (typ)

sizeof vyraz



Ak potrebujete pouzit typy s presnou velkostou

o Subor stdint.h definuje typy intN tauintN t pre
N =8, 16, 32, 64, ?.

#include <stdio.h>
#include <stdint.h>

int main() {
uint32 t X;
int8 t a;
printf ("%d %d\n", sizeof(x), sizeof(a));




#include <stdio.h>

int main() {
uint8_t a,
char b;

a == 130;
b = a;
printf("a == %d; b == %d\n", a, b);



#include <stdio.h>

int main() {
char a;

a = 0x81;
if (a == 0x81l) printf ("Ano\n");
else printf ("Nie\n");



Realne Ciselne typy

float 4
double 8
long double 8 /16 (10)

VSeobecne sa predpoklada, ze aritmetické operacie nad
realnymi Cislami su vyrazne pomalSie ako nad
celoCiselnymi typmi.

Niektore realne Cisla sa nedaju v pocitaCi presne
reprezentovat, treba si pri nich davat pozor.



float £ = 0.7; |
if (£ == 0.7) printf("Ano"); |
‘else printf("Nie"); 5

‘double £ = 0.7; |
if (£ == 0.7) printf("Ano"); |
‘else printf("Nie"); 5



if (2 * £ == 1.4) printf("Ano"); |
'else printf("Nie"); 5

‘double £ = 0.7; a
if (3 * £ == 2.1) printf("Ano"); |
'else printf ("Nie"); ’



Odvodené datove typy

o Smerniky:.
o Polia.

- Struktury.
o Uniony.



Smerniky (pointre)

Pointer je vlastne celé Cislo, ktore sa pouziva
na adresaciu v pamati. Je 32-bitovy na 32
bitovych systemoch a 64-bitovy na 64
bitovych systemoch.

V C sa smernik (pointer) viaze k nejakému
typu (budeme ho nazyvat zakladny typ) z
ktoréeho je odvodeny ("na ktory ukazuje").
Presnejsie povedané, obsah pamate na danej
adrese sa interpretuje ako premenna (objekt)
daného zakladneho typu.



Pointre

Definicia premennej cez operator *
int *a;

Pristup k hodnote. Ak p je pointer na typ t tak
*p Je vyraz typu t.

Smernikova aritmetika. PripocCitanie jednotky
ku smerniku zvacsi adresu o velkost' (sizeof)
zakladneého typu na ktory smernik ukazuije.
Toto pravidlo je konzistentne rozsirené na
pripocCitanie (odpocitanie) akejkolvek
celoCiselnej hodnoty.




Postfixovy operator | |

postfixovy operator [ | (ktory sluzi na
indexovanie) ma nasledovnu definiciu: Ak el
a e2 suvyrazy, tak el [e2] Je ekvivalentne

vyrazu * (el + (e2)).

#include <stdio.h>
int main() {
char *p = "ahoj";
int i;
for (i=0; p[i]'=0,; i++) {
printf ("sd\n" ,p[i]) ;
}
} p08.c




Polia

1 suvisla oblast pamate vyplnena prvkami s danym
typom

int a[l0]; // pole desiatich prvkov typu int
double b[20]; // pole 20 realnych ¢&isel

int x[10][20]; // pole 10 poli o 20 prvkoch int
int y[2][3][4]; // pole 2 poli 3 poli 4 prvkov ...



Polia

Pole sa da initializovat cez {}

int a[100] = {0,1,2,3,4};
int b[] = {2,3,4};

Pole znakov sa da initializovat cez

char s[100] = "Hello";
char t[] = "Bonjour";

Pole sa neda poslat (hodnotou) ako parameter funkcie!
Da sa uviest formalny parameter typu pole, ale znamena
to, ze parametrom je pointer na prvy prvok pola.



Polia vo vyrazoch

sizeof pre pole vrati poCet bytov ktoré zabera celé pole.
Unarny operator & aplikovany na pole vrati pointer na
prvy prvok pola.

vo vSetkych inych vyrazoch sa pole sprava (je
konvertovane) ako konstantny pointer na prvy prvok

pola. Presne ako keby ste nan vzdy aplikovali operator
&.

Napriklad pri pouziti operatora | |

int i, a[l100];
for(1i=0,; i<100; i++) af[i] = 0;




#include <stdio.h>

int main() {

int a[5];

int b[] = {2,3};

int *c;

char *p = '"Nazdar sudruhovia'";
char q[] = "Zdar sudruh general";

printf ("%d\n", sizeof(a));
printf ("%$d\n", sizeof (b)) ;
printf ("%d\n", sizeof(c));
printf ("%$d\n", sizeof(p));
printf ("%$d\n", sizeof(q));



Zradny priklad

o
#include <stdio.h>

void fun(char p[10]) {
printf ("%p %p\n", p, &p):;
}

int main() {
char a[l0];
printf ("$p %p\n", a, &a);
fun (a) ;



Nezradny priklad ekvivalentny s predchadzajucim
zradnym
_

#include <stdio.h>

void fun (char *p) {
printf ("%p %p\n", p, &p):;
}

int main() {
char a[l0];
printf ("$p %p\n", a, &a);
fun (a) ;



Este zradnejsi priklad

o
#include <stdio.h>

void fun(char p[10]) {
printf ("%d\n", sizeof(p)):;
}

int main() {
char a[l0];
printf ("%d\n", sizeof(a));
fun (a) ;



Viacrozmerné polia (polia poli)
_

int A[3][5];



#include <stdio.h>

iInt main() {
char a[3][5];
printf("%d %d\n", sizeof(a), sizeof(al0]));

}



Pointer na pole
_

#include <stdio.h>

void fun(char (*b)[5]) {
printf ("%$d %d %d\n", b, b+l, sizeof (b))
}

int main() {
char a[3][5];
printf ("%d %d %d\n", a, a+l, sizeof(a));
fun(p) ;



Pointer na pole 2

#include <stdio.h>

void fun(char b[3][5]) {
printf ("%d %d\n", b, sizeof (b))
}

int main() {
char a[3][5];
printf ("$d $d\n", a, sizeof(a));
fun (p) ;



Pointer na pole 3

#include <stdio.h>

void fun(char b[][5]) {
printf ("%d %d\n", b, sizeof (b))
}

int main() {
char a[3][5];
printf ("$d $d\n", a, sizeof(a));
fun (p) ;



Viacrozmerné pole je stale len pole

void fun (char **b) {

}

void gun(char b[][]) { // chyba
}

int main() {

char a[3][5];

fun (a) ; // chyba
}



Struktury

o postupnost objektov s mozno odlisnymi typmi.

struct sss {

int X,Y;
char C;
double Z;

struct sss *next;

};

struct sss *p;



Bitove polia

Bitoveé polia sa definuju ako Specialny pripad
struktury, kde celoCiselné typy maju velkost' s
presne danym poctom bitov.

struct cas {
unsigned minuta:6;
unsigned hodina:5;
unsigned den:5;
unsigned mesiac:4;
unsigned rok:12;




Uniony

Syntax pred definovanie unionu je rovnaka
ako pre strukturu, ale vsetky Cleny su ulozené
na te] iste] adrese na zaciatku unionu. Sluzi to
na usetrenie zmeny typov (castov). Velkost
unionu je urcena velkostou najvacsieho clenu.

struct vrcholStromu {

E int somList;

i union {

E double hodnota; |
E struct VrcholStromu podstromy[2];§
Y ’






Deklaracie, definicie
I e



Preprocessor
S =



