
Ðàáîòà íà ÝÂÌ è ïðîãðàììèðîâàíèå, ìåõìàò, 1 êóðñ 2 ïîòîê

Ëåêöèÿ 13. Äîïîëíèòåëüíûå êîíñòðóêöèè ÿçûêà Ñ

Äèðåêòèâû ïðåïðîöåññîðà

Ïðåïðîöåññîð � ïðåäâàðèòåëüíàÿ îáðàáîòêà òåêñòà ïðîãðàììû, ïîðîæäàåò íîâûé
òåêñò, êîòîðûé óæå è èäåò íà êîìïèëÿöèþ.

#include "filename"

#include <filename>

Âñòàâëÿåò ñîäåðæèìîå ôàéëà �lename â äàííîå ìåñòî ôàéëà. Ïåðâûé âàðèàíò èùåò
ôàéë â òåêóùåì êàòàëîãå, âòîðîé âàðèàíò èùåò ôàéë â êàòàëîãå include äàííîãî êîì-
ïèëÿòîðà (çàäàåòñÿ ïåðåìåííîé îêðóæåíèÿ INCLUDE).

#define èìÿ ïîäñòàíîâêà

#define èìÿ(ïàðàìåòðû) òåêñò ñ ïàðàìåòðàìè

#define èìÿ

#undef èìÿ

Äàëåå ïî òåêñòó ýòî èìÿ áóäåò � `îïðåäåëåíî� è òàêæå âûïîëíåíû ñîîòâåòñòâóþùèå
ïîäñòàíîâêè.

#define N 1000

int a[N]; ýêâèâàëåíòíî int a[1000];

îáùåå ïðàâèëî --- âñå ñóùåñòâåííûå êîíñòàíòû äîëæíû îïðåäåëÿòüñÿ ÷åðåç define

#define M_PI 3.14159265358979

#define M_E 2.718281829459045

#define NUM_VALUES 12345

#define SUCCESS 0

#define ERROR -1

#define RES_VALUES (NUM_VALUES - 1) (12345 - 1)

int f()

{

double x[NUM_VALUES];

...

for (i=0; i<NUM_VALUES; i++) x[i] = 12345;

...

if (...) return ERROR;

...

return SUCCESS;

}

if (f() == SUCCESS) ...

#define begin {

#define end }

if (...) begin ... end
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Âòîðîé âàðèàíò � ìàêðîîïðåäåëåíèå (ïñåâäîôóíêöèÿ)

#define abs(x) (((x)>0) ? (x) : -(x))

#define min(a,b) ((a) < (b)) ? (a) : (b))

y = abs(z); y = (((z)>0) ? (z) : -(z));

y = abs(r-s); !!! ñêîáêè !!! y = (((r-s)>0) ? (r-s) : -(r-s));

w = min(s, t); w = ((s) < (t)) ? (s) : (t))

w = min(sin(x), cos(x)); !!! ëèøíèå âû÷èñëåíèÿ !!!

#define SetC (a,n,c) for(int i=0; i<n; i++) { a[i] = c; }

int x[10];

double y[20];

char z[30];

SetC(x,10,0);

SetC(y,20,100);

SetC(z,30,111);

Òðåòèé âàðèàíò îïðåäåëÿåò èìÿ (è ñíèìàåò îïðåäåëåíèå)

#define DEBUG

#define TEST_MODE

#undef DEBUG

#undef min

#ifdef èìÿ

.... îñòàâëÿåò òåêñò, åñëè îïðåäåëåíî

#else

.... îñòàâëÿåò òåêñò, åñëè íå îïðåäåëåíî

#endif

#ifndef èìÿ

---- îñòàâëÿåò òåêñò, åñëè íå îïðåäåëåíî

#else

---- îñòàâëÿåò òåêñò, åñëè îïðåäåëåíî

#endif

#ifdef DEBUG

printf(....);

#endif

#ifdef TEST_MODE

if (k < 0) { printf("error K<0 !!!\n"); return; }

#endif

res = sqrt(k);

#ifndef M_PI
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#define M_PI 3.14159265358979

#endif

Ïðèåì, ÷òîáû ôàéë âñòàâëÿëñÿ òîëüêî 1 ðàç

ôàéë abc.h

#ifndef ABC_H

#define ABC_H

..... ñîäåðæàòåëüíûå ñòðîêè ôàéëà

#endif

---------------------------------

ôàéë ñ íåñêîëüêèìè âêëþ÷åíèÿìè

#include "abc.h"

#include "abc.h"

ïîëó÷àåòñÿ òàê:

#ifndef ABC_H

#define ABC_H

..... ...... íà âûõîäå òîëüêî îäèí ðàç

#endif

#ifndef ABC_H

#define ABC_H

..... ýòî óæå íå ïåðåíîñèòñÿ

#endif

Ò.å. âñòàâèòñÿ òîëüêî 1 ðàç

#pragma once

â ôàéëå abc.h äàñò òîò æå ýôôåêò.

#pragma ... � íåêîòîðîå ñïåöèàëüíîå óêàçàíèå êîìïèëÿòîðó (èõ ìíîãî ðàçíûõ,
îïèñûâàåòñÿ â äîêóìåíòàöèè).

Ïàðàìåòðû ôóíêöèè main

main() � áåç ïàðàìåòðîâ
main(int argc, char **argv) � ñ ïàðàìåòðàìè êîìàíäíîé ñòðîêè
main(int argc, char **argv, char **envr) � ñ ïàðàìåòðàìè êîìàíäíîé ñòðîêè

è ïåðåìåííûìè îêðóæåíèÿ
Ïðèìåð: main.cpp

Ñòðóêòóðíûå òèïû è typedef

Ñòðóêòóðà � îáúåêò, ñîñòîÿùèé èç íåñêîëüêèõ ïîëåé.
Îáúåäèíåíèå � îáúåêò, ñïîñîáíûé âìåñòèòü ëþáîå ïîëå èç çàäàííîãî ñïèñêà

struct Vector {

double x,y,z;

};

struct Student {
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char name[128];

double rating;

int year, group, age;

};

Äîñòóï ê ïîëþ ñòðóêòóðû � îïåðàöèÿ . îò îáúåêòà è -> îò óêàçàòåëÿ íà îáúåêò.
Ðàçëè÷èå â îáúÿâëåíèÿõ

C: C++:

struct Vector a,b,c; Vector a,b,c;

struct Student Mary, John; Student Mary, John;

a.x = a.y = a.z = 0;

b.x = a.x + a.y;

Mary.rating = 5.0;

John.rating = 3.5;

struct Student * p;

p = & Mary;

p->year = 1;

p->group = 123;

...

printf("%s\n", John.name);

printf("%s\n", p->name);

Ìîæíî ïðèñâàèâàòü, ñîçäàâàòü ìàññèâû, ïåðåäàâàòü â ôóíêöèè, âîçâðàùàòü.

struct Vector v[10];

v[0] = a;

v[1] = b;

double Length(struct Vector u)

{

return sqrt(u.x*u.x + u.y*u.y + u.z*u.z);

}

struct Vector Inverse(struct Vector u)

{

u.x = -u.x;

u.y = -u.y;

u.z = -u.z;

return u;

}

Âàæíî !!!
sizeof (struct ...) íå âñåãäà ðàâíÿåòñÿ ñóììå ðàçìåðîâ åå êîìïîíåíò
Îáúåäèíåíèÿ � ìîæíî ðàññìàòðèâàòü òîëüêî îäíó ñóùíîñòü â êàæäûé ìîìåíò.

union SomeNumber {

double d;

float f;
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int i;

short s;

};

union SomeNumber a;

a.d = 3.14;

a.i, a.f, a.s --- íåïîéìè ÷òî!

a.i = 123;

òåïåðü a.f a.d a.s --- "íåïîíÿòíî êàêèå"

ïðîñòî ðàçìåùåíèå â îäíîé ïàìÿòè è èíòåðïðåòàöèÿ ïî îïèñàííîìó ïîëþ

union DoubleInBytes {

double x;

char b[8];

}

union DoubleInBytes a;

a.x = 123.456;

òåïåðü ìîæíî ðàñïå÷àòàòü áàéòû â øåñòíàäöàòåðè÷íîì ôîðìàòå

è óâèäåòü ïðåäñòàâëåíèå double

printf("%02X", a.b[0]);

printf("%02X", a.b[1]);

printf("%02X", a.b[2]);

...

Èíñòðóêöèÿ typedef ïîçâîëÿåò äàòü áîëåå ïðîñòîå îáîçíà÷åíèå äëÿ äðóãîãî òèïà,
íàïðèìåð, ñäåëàòü îáúÿâëåíèÿ ñòðóêòóð â Ñ ïîõîæèì íà Ñ++

typedef struct V {double x, y;} Vector2;

Vector2 a,b,c; struct V a,b,c;

typedef int (*Compare)(const void *, const void *);

void QuickSort(void *a, int n, int elem_len, Compare f);
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