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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

I assert.h, stdint.h
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stdlib

// array to integer

int res1 = atoi("abc"); // undef. behavior (usually 0)

int res2 = atoi("0");

// endPtr �- ïåðâûé ñèìâîë, íà êîòîðîì ñëîìàëîñü

long strtol(char *buffer , char **endPtr , int base);

char *end; char *ptr = "25a";

int N = strtol(ptr , &end , 10);

if (ptr == end) {

}

1 À åùå ìîæíî ñ ïîìîùüþ?

2 sscanf
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stdlib

time(NULL) � òåêóùåå âðåìÿ â ñåêóíäàõ.

srand (time(NULL ));

int r1 = rand ();

srand (time(NULL ));

int r2 = rand ();

1 ×òî íå òàê?

2 ri = rand(ri−1), r0 = srand(); (ïñåâäîñëó÷àéíàÿ
ïîñëåäîâàòåëüíîñòü) srand è rand ñâÿçàíû ÷åðåç ãëîáàëüíóþ
ïåðåìåííóþ.

3 time(NULL) âîçâðàùàåòñÿ òåêóùåå âðåìÿ â ñåêóíäàõ;
âûïîëíåíèå ïðîãðàììû çàéìåò ìåíüøå ñåêóíäû.

4 Äëÿ îòëàäêè ìîæíî ñäåëàòü srand(3) è âñåãäà ïîëó÷àòü îäíó è
òó æå ïîñëåäîâàòåëüñíîñòü.
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stdlib

void qsort (void* base , size_t num , size_t size ,

int (* compar )(const void*,const void *));

void* bsearch (const void* key , const void* base ,

size_t num , size_t size ,

int (* compar )(const void*,const void *));

ret = system("ls -l"); // return exit code

int* m = (int*) malloc (10000000);

if (m == NULL) {

fpritnf(stderr , "..."); //ó stderr íåò áóôåðà

exit( EXIT_FAILURE ); //clean up: flushin buffers, etc

// void abort (void); //without clean up

}
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cstring

// íå ïðîâåðÿþò ðàçìåð dst

// îïòèìèçèðîâàíû èñïîëüçóþò �øèðîêèå� êîìàíäû sse, avx etc

void* memcpy ( void* dst , const void* src , size_t num );

char* strcpy ( char* dst , const char* src );

Ðàçáèòü ñòðîêó íà òîêåíû ïî ðàçäåëèòåëÿì.

//char * strtok ( char * str, const char * delimiters );

char str[] ="This ,a sample string.";

char* pch = strtok (str ," ,");

while (pch != NULL) {

printf ("%s\n",pch);

pch = strtok (NULL , " ,.-");

}

1 Êàê ðàáîòàåò?

2 Âíóòðè strtok åñòü ñòàòè÷åñêàÿ ïåðåìåííàÿ, êîòîðàÿ õðàíèò
ìåñòî â ñòðîêå, îòêóäà íàäî íà÷àòü ïðè ñëåäóþùåì âûçîâå
(åñëè str == NULL). Åñëè str íå NULL, òî íà÷àòü íàäî ñ str.

3 strtok ðàçðóøàåò ñòðîêó, ðàññòàâëÿÿ â íåé 0, ÷òîáû printf �çíàë�,
ãäå îñòàíîâèòüñÿ ïðè âûâîäå î÷åðåäíîãî òîêåíà.
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time

time � òåêóùåå âðåìÿ â ñåêóíäàõ ñ 1970 ãîäà.

time_t t1 = time (NULL);

f();

time_t t2 = time (NULL);

time_t duration = t2 - t1;

Ñåêóíäû ñëèøêîì äîëãî!

clock_t t1 = clock ();

f();

clock_t t2 = clock ();

time_t duration = (t2 - t1) / CLOCKS_PER_SEC;

clock returns the processor time consumed by the program.

1 ×òî íå òàê ñ clock â ìíîãîïîòî÷íûõ ïðîãðàììàõ?

2 2 ïîòîêà, 2 core �> clock íàñ÷èòàåò â äâà ðàçà áîëüøå ÷åì time.
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assert

//Ãàðàíòèðîâàíî âûÿâèì îøèáêè ïðîãðàììèñòà íà ñòàäèè îòëàäêè

void print_array(int* a, size_t n) {

assert (a != NULL); // åñëè óñëîâèå íå âûïîëíåíî, òî abort

...

}

// äëÿ ðåëèçà (à íå DEBUG)

gcc -DNDEBUG a.cpp // â ýòîì ñëó÷àå assert êîìïèëèðóåòñÿ â ;

// âñå ðàâíî ÷òî #define NDEBUG

1 Êàê ðåàëèçîâàíî?

2 #ifdef NDEBUG ; #else if(...) else abort() ... #endif
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assert, stdint

FILE* f = fopen (...);

assert(f != NULL);

1 Õîðîøàÿ èäåÿ?

2 Íåò. Îøèáêà íå âûÿâèòü íà ñòàäèè îòëàäêè, à ìîæåíò
ïðîèçîéñòè âñåãäà! À ïðè NDEBUG ìû îòêëþ÷èì ïðîâåðêó.

stdint.h

int16_t a;

uint64_t b;

Ìîæåò íå êîìïèëèðîâàòüñÿ, åñëè íà ïëàòôîðìå íåò òèïà!
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C++

1980 Bell Labs, Áü¼ðí Ñòðàóñòðóï

void swap(int* a, int *b) {

int temp = *a;

*b = *a;

*a =temp

}

int c = 3; int d = 5;

swap(&c, &d);

Ññûëêè:

void swap(int& a, int& b) {

int temp = a;

b = a;

a =temp

}

int c = 3; int d = 5;

swap(c, d);

Ïî÷åìó â C++ îáÿçàòåëüíî íàëè÷èå îáúÿâëåíèå ôóíêöèè â ôàéëå,
ãäå îíà âûçûâàåòñÿ?
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Ïðèâåäåíèå òèïîâ óêàçàòåëåé. new è delete.

Áîëåå ñòðîãèå ïðàâèëà ïî ñðàâíåíèþ ñ C:

int *pi = ...;

char *pc = ...;

pi = (int*) pc;

void *pv = pi;

pc = (char*) pv;

new/delete � îïåðàòîðû (òðàíñëèðóåò êîìïèëÿòîð, à íå ëèíêóåòñÿ èç
áèáëèîòåêè), à íå ôóíêöèè êàê malloc.
Ïîýòîìó îíè �çíàþò� ïðî sizeof, âîçâðàùàþò �íóæíûé� òèï
óêàçàòåëÿ, à òàêæå ... (îáñóäèì â ÎÎÏ).

int *pi = new int [1000];

....

delete [] pi;

Íåëüçÿ óäàëÿòü ñ ïîìîùüþ delete òî, ÷òî ñîçäàíî malloc! (new/free
òîæå)
Ó íèõ ðàçíûé ôîðìàò ïðåäñòàâëåíèÿ äàííûõ â ïàìÿòè (�ÍÎ ÝÒÎ ÍÅ
ÒÎ×ÍÎ!�).
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ÎÎÏ

Òðè èäåè:
1 Èíêàïñóëÿöèè.

ÿçûêîâàÿ êîíñòðóêöèÿ, ïîçâîëÿþùàÿ ñâÿçàòü ïåðåìåííûå ñ
ôóíêöèÿìè, ïðåäíàçíà÷åííûìè äëÿ îáðàáîòêè ýòèõ äàííûõ
(ïîëó÷èòñÿ íîâûé òèï äàííûõ � êëàññ).
ìåõàíèçì ÿçûêà, ïîçâîëÿþùèé îãðàíè÷èòü äîñòóï îäíèõ
êîìïîíåíòîâ ïðîãðàììû ê äðóãèì;

2 Íàñëåäîâàíèå

îäèí êëàññ ìîæåò íàñëåäîâàòü (�êîïèðîâàòü ñåáå�) äàííûå è
ôóíêöèîíàëüíîñòü íåêîòîðîãî ñóùåñòâóþùåãî êëàññà,
ñïîñîáñòâóÿ ïîâòîðíîìó èñïîëüçîâàíèþ êîìïîíåíòîâ
ïðîãðàììíîãî îáåñïå÷åíèÿ.

3 Ïîëèìîðôèçì

íàçûâàåòñÿ ñïîñîáíîñòü ôóíêöèè îáðàáàòûâàòü äàííûå ðàçíûõ
òèïîâ (êëàññîâ)
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Èñòîðè÷åñêèé âçãëÿä

Ïîâûøåíèå óðîâíÿ àáñòðàêöèè:

1 Àññåìáëåð (load t1, 45; store 46, t2)

2 ßçûê âûñîêîãî óðîâíÿ (for; if; int a)

3 Ôóíêöèè (void f() { for; if; int a })

4 Ñòðóêòóðû (struct point_s { int x; int y;};)

5 Êëàññû (ïåðåìåííûå è ôóíêöèè, êîòîðûå îíè îáðàáàòûâàþò)

class MyArray {

int* array;

size_t size;

void insert(size_t index , int value);

};
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Ëèíãâèñòè÷åñêèé âçãëÿä

C:

1 Ïîêðàñü äîì êðàñíûì

2 Ïåðåäâèíü äîì âïðàâî íà òðè ìåòðà

C++:

1 Äîì, ïîêðàñüñÿ êðàñíûì

2 Äîì, ïåðåäâèíüñÿ âïðàâî íà òðè ìåòðà
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Ïðàêòè÷åñêèé âçãëÿä

Äâå ðîëè: ïðîãðàììèñò-àâòîð êîìïîíåíòà è
ïðîãðàììèñò-ïîëüçîâàòåëü êîìïîíåíòà.

I Èíêàïñóëÿöèè. Êîìïîíåíò �Ìèêðîâîëíîâêà�. Äëÿ íàñ ÷åðíûé
ÿùèê. Ìåõàíèçì è òàéìåð óïðÿòàí âíóòü è çàêðûò êîæóõîì, äî
íåãî íå äîáðàòüñÿ. Íà âíåøíåé ïàíåëè äâå ïðîñòûå �êðóòèëêè�:
ìîùíîñòü è âðåìÿ.

I Íàñëåäîâàíèå. Íîâûé êîìïîíåíò íå ñ íóëÿ, à íà îñíîâå òîãî,
÷òî óæå åñòü. Òåìïåðàòóðà â àâòîìîáèëå:

Ïå÷êà òîëüêî ãðååò.
Äîáàâèëè ê ïå÷êå �îõëàæäàòåëü� ïîëó÷èëè êîíäèöèîíåð.
Äîáàâèëè ê êîíäèöèîíåðó òåðìîìåòð è áëîê óïðàâëåíèÿ
êëèìàò-êîíòðîëü.

I Ïîëèìîðôèçì. Â 1900 äîãîâîðèëèñü îá èíòåðôåéñå ìåæäó ýë.
ñåòüþ è óñòðîéñòâîì (â ñòåíå äâå äûðêè, ó óñòðîéñòâà äâà
øòûðüêà). Â 1950 ñäåëàëè íîâîå óñòðîéñòâî � êîìïüþòåð. Åãî
ìîæíî âêëþ÷àòü â ýë. ñåòü, ïîñêîëüêó îí âûïîëíÿåò òðåáîâàíèÿ
èíòåðôåéñà.
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×åðíûé ÿùèê äëÿ äèíàìè÷åñêîãî ìàññèâà

int *array = new int[size];

array[i] = ...

...

delete [] array;

Çàäà÷è ïðîãðàììèñòà:

I íå çàáûòü ñîçäàòü

I íå âûéòè ñëó÷àéíî çà ãðàíèöû

I íå ïåðåïóòàòü ðàçìåð

I íå çàáûòü óäàëèòü
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×åðíûé ÿùèê äëÿ äèíàìè÷åñêîãî ìàññèâà

array.h

class Array {

private:

size_t size;

int *data;

public:

Array( int size); // êîíñòðóêòîð

~Array (); // äåñòðóêòîð

};

array.cpp

#include "array.h"

Array :: Array(size_t s) {

size = s;

data = new int [size];

}

Array :: ~Array () {

delete [] data;

}

#include "array.h"

main() {

Array a(100); // âûçîâ êîíñòðóêòîðà Array(...)

a.data [34] = 3434; //compilation error

} //âûçîâ äåñòðóêòîðà Array()
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×åðíûé ÿùèê äëÿ äèíàìè÷åñêîãî ìàññèâà

#include "array.h"

main() {

Array a(100); // âûçîâ êîíñòðóêòîðà Array(...)

a.data [34] = 3434; //compilation error

} //âûçîâ äåñòðóêòîðà Array()
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