
Ëåêöèÿ 2. Óêàçàòåëè.

Åâãåíèé Ëèíñêèé



Òèïû

Íàçâàíèå Êîë-âî áàéò Äèàïàçîí
òèïà äëÿ õðàíåíèÿ
char 1 −27..27 − 1
short 2 −215..215 − 1
int 4 −231..231 − 1
long 4 −231..231 − 1
long long 8 −263..263 − 1
unsigned char 1 0..28 − 1
unsigned short 2 0..216 − 1
unsigned int 4 0..232 − 1
unsigned long 4 0..232 − 1
unsigned long long 8 0..264 − 1
�oat 4 1, 4 · 10−45..3.4 · 1038
double 8 4, 94 · 10−324..1.79 · 10308

Â ÷åì ïîäâîõ?
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Çàâèñèìîñòü îò ïëàòôîðìû

1 Íà ñàìîì äåëå ðàçìåðû òèïîâ çàâèñÿò îò ïëàòôîðìû
(ïððîöåññîð, ÎÑ, êîìïèëÿòîð)

2 int � �åñòåñòâåííûé� òèï (êîìïüþòåðó ïðîùå ðàáîòàòü: øèðèíà
ðåãèñòðîâ, îñîáåííîñòè íàáîðà èíñòðóêöèé)

3 Íà ñàìîì äåëå, íàïðèìåð:
sizeof(short) ≤ sizeof(int) ≤ sizeof(long)

4 sizeof � îïåðàòîð ÿçûêà (íå ôóíêöèÿ), âî âðåìÿ êîìïèëÿöèè
çàìåíÿåòñÿ íà ðàçìåð òèïà
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Ñàìîñòîÿòåëüíî

I Ïðåäñòàâëåíèå îòðèöàòåëüíûõ öåëûõ ÷èñåë (äîïîëíèòåëüíûé
êîä)

I Ïðåäñòàâëåíèå ÷èñåë ñ ïëàâàþùåé òî÷êîé (�oating point)

I Ïðèâåäåíèå òèïîâ (ÿâíîå, íåÿâíîå)

NB! Áóäåò òåñò.
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Ìàññèâû

Îäíîìåðíûå:

int array [10]; // ðàçìåð 10*sizeof(int)

//Èíèöèàëèçàöèÿ:

int array [10] = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9};

int array [10] = {0}; // îáíóëèòü

int array [] = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9};

//äëÿ òèïà char:

char array[] = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9};

char array[] = {'H', 'e', 'l', 'l', 'o'};

char array[] = "Hello"; // ðàçìåð?

Äâóìåðíûå:

int m[10][10];

int m[2][2] = { {1,2} , {3,4} };
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Ìàññèâû

int array [10] = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9};

int a = array[index];

array [10] = 1; array[-1] = 1;

�Òðóäíîíàõîäèìûå� îøèáêè

1 Âûõîä çà ïðåäåëû ìàññèâà íå êîíòðîëèðóåòñÿ êîìïèëÿòîðîì
2 Èñõîäû:

ïðîãðàììà êîððåêòíî îòðàáîòàëà (íå çàäåëè äàííûå)
ïðîãðàììà íåêîððåêòíî (çàâèñëà, íåâåðíûé îòâåò) îòðàáîòàëà
(çàäåëè äàííûå)
ÎÑ àâàðèéíî çàâåðøèëà ïðîãðàììó (çàäåëè ÷óæèå äàííûå)

3 Èñõîä çàâèñèò îò òîãî, ÷òî (äàííûå, äðóãèå ïðîãðàììû) â
ïàìÿòè â äàííûé ìîìåíò
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Óêàçàòåëè

1 Óêàçàòåëü (pointer) � ÷èñëî, àäðåñ (ò.å. ñìåùåíèå îò íà÷àëà)
ñîîòâåòñòâóþùåãî ýëåìåíòà â ïàìÿòè

2 int* p; � óêàçàòåëü íà ÿ÷åéêó, â êîòîðîé õðàíèòñÿ int (â `p' áóäåò
õðàíèòñÿ àäðåñ)

3 Êîëè÷åñòâî áàéò äëÿ õðàíåíèÿ óêàçàòåëÿ çàâèñèò îò
àðõèòåêòóðû êîìïüþòåðà (íà x86 ñåé÷àñ � 64 áèòà)

4 sizeof(int*) == sizeof(char*) == sizeof(double*) etc
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Óêàçàòåëè

int a = 42;

int *p = &a; // & � âçÿòü àäðåñ a

int b = *p; // âçÿòü çíà÷åíèå ïî àäðåñó p (ðàçûìåíîâàòü)

printf("%p", p); // âûâåñòè àäðåñ
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Óêàçàòåëè

Ñäâèã çàâèñèò îò òèïà îáúåêòà, íà êîòîðûé óêàçûâàåò óêàçàòåëü.

int array [5] = {1, 2, 3, 4, 5};

char str[] = "hello";

int *pi = array; // pi = &array[0]

char *pc = str; // pc = &str[0]

pi += 1; // ñäâèã àäðåñà íà sizeof(int)

pc += 1; // ñäâèã àäðåñà íà sizeof(char)

array[i] == i[array]:

array[i] --> *(array + i)

i[array] --> *(i + array)
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Ðàçëè÷èå ìåæäó ðàçíûìè âèäàìè óêàçàòåëåé

char str [4];

char *pc = &c[0]; //&c[0] � àäðåñ íóëåâîãî ýëåìåíòà ìàññèâà
èëè àäðåñ ìàññèâà
int *pi = pc; // C � ok, C++ � error (ðàçíûå òèïû)

int *pi = (int*)pc; // C � ok, C++ � ok

char array [10];

char *p;

p = array; // â p ïåðåäàåòñÿ àäðåñ ìàññèâà (àäðåñ íóëåâîãî
ýëåìåíòà)
array = p; // ýòî îøèáêà
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Ïðèìåíåíèå - 1

void swap(double a, double b){

double tmp = a;

a = b;

b = tmp;

}

int main() {

double c = 3; double d = 4;

swap(c, d);

return 0;

}

1 Íè÷åãî íå ïîëó÷èòñÿ.

2 Ôóíêöèÿ ðàáîòàåò ñ êîïèÿìè ïàðàìåòðîâ (a è b ïîìåíÿþòñÿ, c è
d íåò).
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Ïðèìåíåíèå - 1

void swap(double *pa, double *pb){

double tmp = *pa;

*pa = *pb;

*pb = tmp;

}

int main() {

double c = 3; double d = 4;

swap(&c, &d);

return 0;

}
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Ïðèìåíåíèå - 2

Ïåðåäàòü â ôóíêöèþ áîëüøîé îáúåêò è íå êîïèðîâàòü åãî!

char str[] = "Hello";

int l = strlen(str);
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Ïðèìåíåíèå - 3

int strlen(char* ptr){

int len = 0;

while (ptr[len] != '\0'){

++len;

}

return len;

}

int strlen(char* ptr){

char* p = ptr;

while (*p != '\0'){

++p;

}

return p - ptr;

}

1 ptr[len] �> *(ptr+len) îäíî ñëîæåíèå!

2 '\0' � ñèìâîë ñ êîäîì 0.

3 (p - ptr) � äëèíà ñòðîêè (ñêëàäûâàòü óêàçàòåëè íåëüçÿ) .
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