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const ó ïåðåìåííîé

const float pi = 3.14159;

Çà÷åì?

I Êîìïèëÿòîð ïðîâåðÿåò, ÷òî ìû íå èçìåíèì pi ïî îøèáêå.

I Äàòü áîëüøå èíôîðìàöèè ïðîãðàììèñòó, ÷èòàþùåìó èëè
èñïîëüçóþùåìó íàø êîä.

void print_hex(const int a) {

printf("%x",a);

}

int main() {

int b = 4;

print_hex(b);

}

Ïðîãðàììèñò õîòåë ïîä÷åðêíóòü, ÷òî print_hex íå ìåíÿåò ïàðàìåòð.
Ðàçóìíî?
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const ó óêàçàòåëÿ

const çàùèùàåò òî, ÷òî ïåðåä íèì.

char s1[] = "hello";

char s2[] = "bye";

char const * p1 = s1;

p1[0] = 'a'; // compilation error

p1 = s2; // ok

char * const p2 = s1;

p2[0] = 'a'; // ok

p2 = s2; // compilation error

char const * const p3 = s1;

Íî ìîæíî è òàê:

const char * p1; // equal to char const * p1;
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const ó óêàçàòåëÿ

size_t strlen(const char * s);

int main() {

char str[] = "Hello";

site_t s = strlen(str);

}

1 ×òî õîòåë ñêàçàòü ïðîãðàììèñò?

2 Ôóíêöèÿ strlen íå èçìåíÿåò ñâîé àðãóìåíò. Íàïðèìåð,
ïðîãðàììèñò â main ìîæåò íå äåëàòü êîïèþ str ïåðåä âûçîâîì
strlen.
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Ñòàíäàðòíàÿ áèáëèîòåêà (libc)

1 cplusplus.com

2 cppreference.com

3 MSDN

Îáçîð:

I stdio.h � ââîä/âûâîä (ôàéë, êëàâèàòóðà, ýêðàí)

I stdlib.h � ðàáîòà ñ ïàìÿòüþ, àëãîðèòìû

I string.h � ðàáîòà ñî ñòðîêàìè è ìàññèâàìè

I math.h � ìàòåìàòè÷åñêèå ôóíêöèè

I time.h � âðåìÿ

Ëó÷øå âûçâàòü ôóíêöèè èç ñòàíäàðòíîé áèáëèîòåêè, à íå ïèñàòü
ñàìîìó!

C++ 5 / 15

cplusplus.com
cppreference.com


libc: ðàáîòà ñ óñòðîéñòâàìè

Ðàáîòà ñ óñòðîéñòâàìè (ôàéë) èëè ðåñóðñàìè (ïàìÿòü):

I Ðàçäåëåíèå ïîëíîìî÷èé â ÎÑ: ïðåïÿòñòâóåò îáðàùåíèþ
ïðîãðàìì ê äàííûì äðóãèõ ïðîãðàìì è îáîðóäîâàíèþ.

I ßäðî ÎÑ èñïîëíÿåòñÿ â ïðèâèëåãèðîâàííîì ðåæèìå ðàáîòû
ïðîöåññîðà.

I Äëÿ âûïîëíåíèÿ ìåæïðîöåññíîé îïåðàöèè èëè îïåðàöèè,
òðåáóþùåé äîñòóïà ê îáîðóäîâàíèþ, ïðîãðàììà îáðàùàåòñÿ
(ñèñòåìíûé âûçîâ) ê ÿäðó.

I program �1�> libc �2�> OS

1 � call
2 � syscall
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stdio

FILE *f1 = fopen("in.txt" ,....);// ôàéë íà äèñêå

FILE *f2 = stdin; // ìîæíî ÷èòàòü ñ êëàâèàòóðû

FILE *f3 = stdout; // ìîæíî ïèñàòü íà ýêðàí

FILE � ñòðóêòóðà, îïèñûâàþùàÿ àáñòðàêöèþ äëÿ ââîäà-âûâîäà
(ôàéë íà äèñêå, êëàâèàòóðà, ýêðàí). ×òî âíóòðè:

1 Äåñêðèïòîð � èäåíòèôèêàòîð (öåëîå ÷èñëî) ôàéëà âíóòðè ÎÑ

2 Ïðîìåæóòî÷íûé áóôåð � áûñòðåå íàêîïèòü áóôåð, à ïîòîì çà
îäèí ñèñòåìíûé âûçîâ çàïèñàòü åãî íà äèñê, ÷åì äëÿ êàæäîãî
áàéòà äåëàòü îòäåëüíûé ñèñòåìíûé âûçîâ

3 Òåêóùåå ïîëîæåíèå â ôàéëå

4 Èíäèêàòîð îøèáêè � áûëà ëè îøèáêà ïðè ïîñëåäíåé îïåðàöèè

5 Èíäèêàòîð êîíöà ôàéëà � äîñòèãíóò ëè êîíåö ôàéëà ïðè
ïîñëåäíåé îïåðàöèè

Íàïðÿìóþ ñ ýòèìè ïîëÿìè íå ðàáîòàþò, à èñïîëüçóþò ôóíêöèè stdio.
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Òåêñòîâûå è áèíàðíûå ôàéëà

1 Íà äèñêå âñåãäà áàéòû, ìåíÿåòñÿ òîëüêî ñïîñîá èõ
èíòåðïðåòàöèè

2 Òåêñòîâûé ôîðìàò ôàéëà
1 Èíòåðïðåòèðóåòñÿ êàê ïîñëåäîâàòåëüíîñòü ñèìâîëîâ. Ïðèìåð:

÷èñëî 100 çàïèñûâàåòñÿ íå êàê îäèí áàéò, à êàê òðè ñèìâîëà '1'
'0' '0' (3 áàéòà).

2 Åñòü ñïåöñèìâîëû: ïåðåâîä ñòðîêè, òàáóëÿöèÿ.
3 Ïðîáëåìû: ðàçíûå êîäèðîâêè, â òîì ÷èñëå äëÿ ñïåöñèìâîëîâ

(ïåðåâîä ñòðîêè '\n': Linux � 10, Windows � 10 13)
4 Ïðîñòî èíòåðïðåòèðîâàòü, íî áîëüøîé ðàçìåð ôàéëà.

3 Áèíàðíûé ôîðìàò ôàéëà
1 Ñëîæíûå ôîðìàòû (bmp, wav, elf), äëÿ ðàáîòû íóæíî îïèñàíèå.

Ïðèìåð: ÷èñëî 100 � êàê îäèí áàéò.
2 Åùå ïðèìåð. Çàãîëîâîê: ïåðâûå 4 áàéòà øèðèíà, âòîðûå ÷åòûðå

áàéòà âûñîòà. Äàííûå: òðè áàéòà RGB ñ âûðàâíèâàíèåì.
3 Ñëîæíî èíòåðïðåòèðîâàòü, íî êîìïàêòíûé ðàçìåð ôàéëà.
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fopen

FILE * f = fopen("in.txt", mode);

if( f == NULL ) {

// ôàéë íå îòêðûëñÿ

}

fclose(f);

mode: r/w/a == ÷èòàòü/ïåðåçàïèñàòü/äîáàâèòü â êîíåö.
rt � â Windows ïðè çàïèñè '\n' ïèñàòü 10 13

1 Çà÷åì äåëàòü fclose, åñëè ïðè çàêðûòèè ïðîãðàììû âñå ðåñóðñû
ÎÑ è òàê îñâîáîäèò?

2 ×èñëî äåñêðèïòîðîâ îãðàíè÷åíî. Íà FILE òðàòèòñÿ ïàìÿòü.

3 Îãðàíè÷åíèÿ íà ðàáîòó ñ îòðûòûì ôàéëîì (â Windows ôàéë
îòêðûòûé íà ÷òåíèå íåëüçÿ óäàëèòü).
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Òåêñòîâûå ôàéëû

int a = 0; int b = 0;

FILE* fin = fopen("in.txt", "r");

FILE* fout = fopen("out.txt", "w");

fscanf(fin , "%d %f", &a, &b);

fprintf(fout , "%d %f", a, b);

fclose(fout);

fclose(fin);

char s[256];

fscanf(fin , "%s", s); // ñ÷èòûâàåò äî whitespace ' ',
'\n','\t'

1 Â ÷åì ïðîáëåìà?

2 Íå êîíòðîëèðóåòñÿ ìàêñèìàëüíîå ÷èñëî ñ÷èòàííûõ ñèìâîëîâ

http://www-inst.eecs.berkeley.edu/~cs161/fa08/papers/

stack_smashing.pdf

3 fgets(s, 256, �n) ÷èòàåò äî '\n'
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printf/fprintf/sprintf

fprintf(stdout , ...); //printf

fscanf(stdin , ....); //scanf

char s1[] = "3 4";

sscanf(s2,"%d %d", &a, &b);

char s2 [256];

sprintf(s2, "%d + %d = %d", a, b, c);

1 Âñå ýòî íåáûñòðî, ò.ê. âíóòðè ôóíêöèè íóæíî ðàçîáðàòü
ôîðìàòíóþ ñòðîêó

2 Òåõíîëîãèÿ: ôóíêöèÿ ñ ïåðåìåííûì ÷èñëîì ïàðàìåòðîâ (ñì.
va_arg)
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Áèíàðíûå ôàéëû

FILE* fin = fopen("in.txt", "r");

FILE* fout = fopen("out.txt", "w");

int array [100];

//ðàçìåð îäíîãî ýëåìåíòà == 4, êîëâî ýëåìåíòîâ == 100

fread(array , sizeof(int), 100, fin);

fwrite(array , sizeof(int), 50, fout);

fclose(fout);

fclose(fin);

À åùå ÷òî ìîæíî?

1 fseek � ïåðåìåñòèòüñÿ íà çàäàííóþ ïîçèöèþ â ôàéëå (óäîáíî
ïðîïóñêàòü íåíóæíûå ïîëÿ â çàãîëîâêå áèíàðíîãî ôàéëà)

2 ftell � âîçâðàùàåò òåêóùóþ ïîçèöèþ (êàê óçíàòü ðàçìåð
ôàéëà?)
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Îøèáêè

size_t res1 = fread(array , 100 * sizeof(int), 1, fin1);

size_t res2 = fread(array , sizeof(int), 100, fin2);

int res3 = fscanf(fin , "%d %f", &a, &b); //int ò.ê.
ìîæåò áûòü EOF (îáû÷íî -1)

1 fread � ÷èñëî ñ÷èòàííûõ ýëåìåíòîâ

2 fscanf � ÷èñëî ñ÷èòàííûõ ýëåìåíòîâ ïî ôîðìàòó
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Îøèáêè

while(!feof(fin)) {

fread (...)

if(ferror(fin)) {

...

}

}

1 feof � âîçâðàùàåò èíäèêàòîð êîíöà ôàéëà

2 ferror � âîçâðàùàåò èíäèêàòîð îøèáêè
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fflush

int main() {

FILE *fout = fopen("...", "...");

...

int a = 3; int b = 5;

fprintf(fout , "%d %d", a, b);

int *array = malloc (10000000);

if(array == NULL) return -1

...

fclose(fout);

return 0;

}

1 Â ÷åì ïðîáëåìà?

2 "3 5" ìîæåò îñåñòü â áóôåðå âíóòðè FILE

3 Ìîæíî âûçâàòü �ush(fout) äëÿ ïðèíóäèòåëüíîãî ñáðàñûâàíèÿ
áóôåðà
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