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/*  */
int main(void)
{
   float candy[365];      /*  365  float */
   char code[12];         /*  12  char */
   int states[50];        /*  50  int */
   ...
}

 ([]) , candy -
, , ,

.
, -

, , . -
 0. , candy[0] — -

candy, candy[364] — 365- , , .
; .

Èíèöèàëèçàöèÿ
, . -

,  12-
. , , -

. , . ,
 ( -

)

int fix = 1;
float flax = PI * 2;

, , .  C -
, -

:

int main(void) 
{
   int powers[8] = {1,2,4,6,8,16,32,64};   /*  ANSI */
   ...
}

, -
, , .

.
(powers[0]) 1 . ( -

,
, ,  ANSI. 

static.
 12 .) 

10.1 , -
.
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Ëèñòèíã 10.1. Ïðîãðàììà day_mon1.c
/* day_mon1.c --  */
#include <stdio.h>
#define MONTHS 12
int main(void)
{
   int days[MONTHS] = {31,28,31,30,31,30,31,31,30,31,30,31};
   int index;
   for (index = 0; index < MONTHS; index++)
      printf("  %d  %2d  ( ).\n", index + 1,
             days[index]);
   return 0;
}

:

 1  31  ( ).
 2  28  ( ).
 3  31  ( ).
 4  30  ( ).
 5  31  ( ).
 6  30  ( ).
 7  31  ( ).
 8  31  ( ).
 9  30  ( ).
 10  31  ( ).
 11  30  ( ).
 12  31  ( ).

, , .
days[] , -

, .
, -

MONTHS . -
. ,  13- ,

#define,
, .

Èñïîëüçîâàíèå êîíñòàíò â ìàññèâàõ 

, .
, -

.
const . -

, ,  10.1, 
:

const int days[MONTHS] = {31,28,31,30,31,30,31,31,30,31,30,31};
.

, -
const, const, -

. , ,
.
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, ? -
 10.2.

Ëèñòèíã 10.2. Ïðîãðàììà no_data.c
/* no_data.c --  */
#include <stdio.h> 
#define SIZE 4 

int main(void) 
{
   int no_data[SIZE];      /*  */ 
   int i; 

   printf("%2s%14s\n", 
          "i", "no_data[i]"); 
   for (i = 0; i < SIZE; i++) 
    printf("%2d%14d\n", i, no_data[i]); 

   return 0; 
}

 ( -
): 

i   no_data[i]
0           16
1      4204937
2      4219854
3   2147348480

,
, . -
, -

, .

Ó÷åò ðàçëè÷íûõ êëàññîâ ïàìÿòè 
, ,

.  12, , ,
,

. , -
static. , -

, .
, -

,
. ,

, ,
 0.

.
, ?

,  10.3, ,
.
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Ëèñòèíã 10.3. Ïðîãðàììà somedata.c
/* some_data.c --  */
#include <stdio.h>
#define SIZE 4

int main(void)
{
   int some_data[SIZE] = {1492, 1066};
   int i;

   printf("%2s%14s\n",
          "i", "some_data[i]");
   for (i = 0; i < SIZE; i++)
      printf("%2d%14d\n", i, some_data[i]);

   return 0;
}

:

i   some_data[i]
0           1492
1           1066
2              0
3              0

, . -
, . -

, , ,
, ,

, , -
.

, , -
, . -

. , -
.

,  (  10.4). 

Ëèñòèíã 10.4. Ïðîãðàììà day_mon2.c
/* day_mon2.c --  */
#include <stdio.h>

int main(void)
{
   const int days[] = {31,28,31,30,31,30,31,31,30,31};
   int index;

   for (index = 0; index < sizeof days / sizeof days[0]; index++)
      printf("  %2d  %d  ( ).\n", index +1,
             days[index]);

   return 0;
}
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 10.4 :

,
-

.

,
for. ,

 ( ), -
. sizeof

, , . , sizeof days — 
, sizeof days[0] — 

.
, , .

:

 1  31  ( ).
 2  28  ( ).
 3  31  ( ).
 4  30  ( ).
 5  31  ( ).
 6  30  ( ).
 7  31  ( ).
 8  31  ( ).
 9  30  ( ).
 10  31  ( ).

!  10 , ,
,

. -
: -

.
. , -

, -
.

Âûäåëåííûå èíèöèàëèçàòîðû (ñòàíäàðò C99)
 C99  C  — .

, .
, , -

. -
 C, , -

:

int arr[6] = {0,0,0,0,0,212};        // 

 C99 
:

int arr[6] = {[5] = 212}; //  arr[5]  212
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, , -
, , ,

 0.  10.5 .

Ëèñòèíã 10.5. Ïðîãðàììà designate.c
// designate.c -- 
#include <stdio.h>
#define MONTHS 12

int main(void)
{
   int days[MONTHS] = {31,28, [4] = 31,30,31, [1] = 29};
   int i;

   for (i = 0; i < MONTHS; i++)
      printf("%2d %d\n", i + 1, days[i]);

   return 0;
}

,
 C99:

1   31
2   29
3    0
4    0
5   31
6   30
7   31
8    0
9    0
10   0
11   0
12   0

-
. - ,

, , , [4] = 31,30,31, -
. ,

days[4] 31
days[5] days[6], , 30 31. - ,

, -
. ,  10.5, 
days[1] 28, -

[1] = 29.

Ïðèñâàèâàíèå çíà÷åíèé ìàññèâàì
, ,

, . ,
 ( ) :
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/*  */ 
#include <stdio.h> 
#define SIZE 50 
int main(void) 
{
   int counter, evens[SIZE]; 

   for (counter = 0; counter < SIZE; counter++) 
      evens[counter] = 2 * counter; 
   ... 
}

, -
.  C -

. , -
, , .

.

/*  */ 
#define SIZE 5 
int main(void) 
{
   int oxen[SIZE] = {5,3,2,8};    /*  */ 
   int yaks[SIZE]; 

   yaks = oxen;                   /*  */ 
   yaks[SIZE] = oxen[SIZE];       /*  */ 
   yaks[SIZE] = {5,3,2,8};        /*  */ 

Ãðàíèöû ìàññèâà
, -

, , ,
, . , ,

:

int doofi[20];

,
 0  19, .

 10.6. ,
 –1  6.

Ëèñòèíã 10.6. Ïðîãðàììà bounds.c
// bounds.c -- 
#include <stdio.h>
#define SIZE 4
int main(void)
{
   int value1 = 44;
   int arr[SIZE];
   int value2 = 88;
   int i;
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   printf("value1 = %d, value2 = %d\n", value1, value2);

   for (i = -1; i <= SIZE; i++)
       arr[i] = 2 * i + 1;

   for (i = -1; i < 7; i++)
      printf("%2d %d\n", i , arr[i]);

   printf("value1 = %d, value2 = %d\n", value1, value2);

   return 0;
}

-
.  C -

. , , ,
, .

, -
 Digital Mars 8.4:  

value1 = 44, value2 = 88
-1 –1
0  1
1  3
2  5
3  7
4  9
5  5
6  1245120
value1 = -1, value2 = 9 

, value2
, value1 — . ( -

.) arr[-1] -
, value1, arr[4] — ,

value2. , , -
, ,

. ,
.

, , ,  C .
 C, 

. -
 C. -

, -
, .

, ,
,

.  C 
, -

. , -
, - .
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 — -
 0. 

, :

#define SIZE 4
int main(void)
{
   int arr[SIZE];
   for (i = 0; i < SIZE; i++)
   ....

,
.

Óêàçàíèå ðàçìåðà ìàññèâà
:

#define SIZE 4 
int main(void) 
{
   int arr[SIZE];         // 
   double lots[144];      // 
   ... 

?  C99 
, -

, .
 — , .

sizeof ,
 ( case  C++) const . ,

 0: 

int n = 5; 
int m = 8; 
float a1[5];                // 
float a2[5*2 + 1];          // 
float a3[sizeof(int) + 1];  // 
float a4[-4];               // ,  > 0
float a5[0];                // ,  > 0
float a6[2.5];              // ,
float a7[(int)2.5];         // ,  float int constant
float a8[n];                //  C99
float a9[m];                //  C99

,  C, 
 C90, .

 C99 , , -
.

 C99 
,  C -

. , -
 FORTRAN, -
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,  C. 
, , -

.
, , ,

 C .

Ìíîãîìåðíûå ìàññèâû
 (Tempest Cloud — , “ ”), -

, -
, -

. -
.  60 -

, . ( ,
, .) -

,  60 , , -
,

.  12 ,
,

 50 
. .

.
, .

, ,  12- , -
. :

float rain[5][12];   // ,  5 ,
                     //  12  float 

,
 ( ):  

float rain[5][12];   // rain -  5 

, rain , .
?

 ( ):  

float rain[5][12];   //  12  float 

, float[12], -
rain  12 -

float.
rain[0],

rain,  12 float. -
rain[1], rain[2] . rain[0] , -
rain[0][0],  — rain[0][1] . -

, rain —  12-
float, rain[0] —  12 float, rain[0][0] — 
float. , , ,  2 -
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 3, rain[2][3]. ( , -
 0,  2 .)  

rain ,
,  12 , . 10.1. 

, , . -
, , .

 — 
. , -
 12- ,  12-

, .
-

. ,
.

, . -
, . -

.  10.7 
.

Ëèñòèíã 10.7. Ïðîãðàììà rain.c
/* rain.c -- ,

*/
#include <stdio.h>
#define MONTHS 12  // 
#define YEARS 5    // ,
int main(void)
{
   //  2000  2004
   const float rain[YEARS][MONTHS] =
   {
      {4.3,4.3,4.3,3.0,2.0,1.2,0.2,0.2,0.4,2.4,3.5,6.6},
      {8.5,8.2,1.2,1.6,2.4,0.0,5.2,0.9,0.3,0.9,1.4,7.3},
      {9.1,8.5,6.7,4.3,2.1,0.8,0.2,0.2,1.1,2.3,6.1,8.4},

const float rain[5][12]

5

12

rain[0][0] rain[0][1] rain[0][2] rain[0][3]

rain[1][0] rain[1][1] rain[1][2] rain[1][3]

rain[2][0] rain[2][1] rain[2][2] rain[2][3]

ra

Ðèñ. 10.1. 
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      {7.2,9.9,8.4,3.3,1.2,0.8,0.4,0.0,0.6,1.7,4.3,6.2},
      {7.6,5.6,3.8,2.8,3.8,0.2,0.0,0.0,0.0,1.3,2.6,5.2}
   };
   int year, month;
   float subtot, total;

   printf("  ( )\n");
   for (year = 0, total = 0; year < YEARS; year++)
   {      // 
      for (month = 0, subtot = 0; month < MONTHS; month++)
         subtot += rain[year][month];
      printf("%5d %15.1f\n", 2000 + year, subtot);
      total += subtot;           // 
   }
   printf("\n  %.1f .\n\n",
           total/YEARS); 
   printf(" :\n\n");
   printf(" ");
   printf(" \n");
   for (month = 0; month < MONTHS; month++)
   {      // 
      for (year = 0, subtot =0; year < YEARS; year++)
         subtot += rain[year][month];
      printf("%4.1f ", subtot/YEARS);
   } 
   printf("\n");

   return 0;
}

:

 ( )
2000            32.4 
2001            37.9 
2002            49.8 
2003            44.0 
2004            32.9 

 39.4 .

MONTHLY AVERAGES: 

7.3  7.3  4.9  3.0  2.3  0.6  1.2  0.3  0.5  1.7  3.6  6.7

. -
,  ( ).  

, year ,
month .

for . -
year. . -

. -
, .
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,
year , month — . ,

, , -
. , -

, . -
, .

Èíèöèàëèçàöèÿ äâóìåðíîãî ìàññèâà

. - , , -
:

sometype ar1[5] = {val1, val2, val3, val4, val5};

val1, val2 -
sometype. , sometype int, val1

7, sometype double, val1
11.34. rain — , , -

,  12 -
float. , rain, val1

,
float, , :

{4.3,4.3,4.3,3.0,2.0,1.2,0.2,0.2,0.4,2.4,3.5,6.6}

, sometype — ,  12 double, -
val1  12 double. ,

, rain,
, :

const float rain[YEARS][MONTHS] =
{
   {4.3,4.3,4.3,3.0,2.0,1.2,0.2,0.2,0.4,2.4,3.5,6.6},
   {8.5,8.2,1.2,1.6,2.4,0.0,5.2,0.9,0.3,0.9,1.4,7.3},
   {9.1,8.5,6.7,4.3,2.1,0.8,0.2,0.2,1.1,2.3,6.1,8.4},
   {7.2,9.9,8.4,3.3,1.2,0.8,0.4,0.0,0.6,1.7,4.3,6.2},
   {7.6,5.6,3.8,2.8,3.8,0.2,0.0,0.0,0.0,1.3,2.6,5.2}
};

, -
. , ,

, , -
, — . , -

, .
,  10 ,  10 

.
. , -

, .
. -
, -

. , , , -
, , .
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. . 10.2 -
.

rain , , -
const .

Ìàññèâû ñ ðàçìåðíîñòÿìè áîëüøå äâóõ
, , -

.
:

int box[10][20][30];

, -
 — ,  — . -
,  10 

 (  20 30 ), .
box , -

. , ,  20- -
.  20-  30-

. -
.

,
,  — ,

, . -
.

Óêàçàòåëè è ìàññèâû
,  9, -

.
,

, . -
, . ,

. ,
, -

.

New:

int sq[2][3] = {

   {5,6},

   {7,8}

        };

int sq[2][3]={5,6,7, 8};

5 6 0

7 8 0

5 6 7

8 0 0

Ðèñ. 10.2. 
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, -
. , flizny

, :

flizny == &flizny[0];  // 

, flizny &flizny[0]
. ( , & — .) -

, -
. -

, ,  10.8. -
, ,

. ( , %p, -
, .)  

Ëèñòèíã 10.8. Ïðîãðàììà pnt_add.c
// pnt_add.c -- 
#include <stdio.h>
#define SIZE 4

int main(void)
{
   short dates [SIZE];
   short * pti;
   short index;
   double bills[SIZE];
   double * ptf;

   pti = dates;              // 
   ptf = bills;
   printf("%23s %10s\n", "short", "double");
   for (index = 0; index < SIZE; index ++)
      printf("  + %d: %10p %10p\n",
              index, pti + index, ptf + index);

   return 0;
}

:

                   short     double
 + 0: 0x0064fd20 0x0064fd28
 + 1: 0x0064fd22 0x0064fd30
 + 2: 0x0064fd24 0x0064fd38
 + 3: 0x0064fd26 0x0064fd40

,
 1 . ,
,  30  1 ,  2f,  8 

,   28. ?

0x0064fd20 + 1  0x0064fd22?
0x0064fd30 + 1  0x0064fd38?
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? !
, short  2 -

, double — 8 . :  “  1 
”, C . , -

,  ( .
10.3). , ,

. , , -
. (

, *pt, ,
.)  

,  “ -
int”, “ float”  “ ”.

 — , . ,
, -

. ,
IBM PC  Macintosh, , ,

. ,
double, ,

.

* , ,
, .

 1 
, .

pti + 2

56014 56015

dates[0]

int dates[y], *pti;

pti = dates; (or pti = & dates[0];) 

dates[1] dates[2] dates[3]

56016 56017 56018 56019 56020 56021

Ïåðåìåííîé pti òèïà óêàçàòåëÿ ïðèñâàèâàåòñÿ 
àäðåñ ïåðâîãî ýëåìåíòà ìàññèâà dates

Ìàøèííûé àäðåñ

Çíà÷åíèå óêàçàòåëÿ â ðåçóëüòàòå ñëîæåíèÿ óêàçàòåëåé 
óâåëè÷èâàåòñÿ íà 2, ïîñêîëüêó ïåðåìåííàÿ pti èìååò òèï int

pti + 3pti + 1pti

Ýëåìåíòû ìàññèâà 

Ðèñ. 10.3. 
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 C, :

dates +2 == &date[2]       /*    */
*(dates + 2) == dates[2]   /*  */

. ,
. , -

. ,
 C . , ,

ar[n] *(ar + n).  “ -
ar, n ”.  

, *(dates+2) *dates+2.  (*)
, +, , -

(*dates)+2:

*(dates +2)      /*  dates   */ 
*dates +2        /* 2  */

,
.

10.9, , , -
 10.1.

Ëèñòèíã 10.9. Ïðîãðàììà day_mon3.c
/* day_mon3.c --  */
#include <stdio.h>
#define MONTHS 12

int main(void)
{
   int days[MONTHS] = {31,28,31,30,31,30,31,31,30,31,30,31}; 
   int index;

   for (index = 0; index < MONTHS; index++)
      printf("  %2d  %d  (ltym).\n", index +1,
              *(days + index));       // ,  days[index]
   return 0;
}

days -
, days + index — days[index], *(days + index) — 

, days[index].
, . -

, ? ,
.  10.9 

, ,
. , -

. -
 — -

. , -
.
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Ôóíêöèè, ìàññèâû è óêàçàòåëè 
, ,

. , , .
, marbles — int.

? , :

total = sum(marbles);            // 

? , -
, marbles, -

int, , -
int:

int sum(int * ar);               // 

sum() ? -
, , int

. , -
. -

. ,
- :

int sum(int *ar)                 // 
{
   int i;
   int total = 0;
   for( i = 0; i < 10; i++)      //  10 
        total += ar[i];          // ar[i] ,  *(ar + i)
   return total;
}

,
, -

. , , +=
, , , -
. ,

.
; ,

 10 . ,
:

int sum(int * ar, int n)         // 
{
   int i;
   int total = 0;
   for( i = 0; i < n; i++)       //  n 
      total += ar[i];            // ar[i] - ,  *(ar + i)
   return total;
}

, -
, ,
, .



412 Ãëàâà 10

.
, , -

int ar[] int * ar:

int sum (int ar[], int n);

int * ar , ar int.
int ar[] , ar — int,
, .

, , ar -
int, int, .

Îáúÿâëåíèå ïàðàìåòðîâ ìàññèâà

 — , -
, -

. , , C int ar[] int * ar , 
ar int. ,

:
int sum(int *ar, int n);
int sum(int *, int);
int sum(int ar[], int n);
int sum(int [], int);

, ,
, :

int sum(int *ar, int n)
{
   // 
}
int sum(int ar[], int n); 
{
   // 
}

, .

 10.10 , sum().
,

, -
. ( %u , , %lu,

%zd
sizeof.)  

Ëèñòèíã 10.10. Ïðîãðàììà sum_arr1.c
// sum_arr1.c -- 
//  %u  %lu,  %zd 
#include <stdio.h>
#define SIZE 10
int sum(int ar[], int n);
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int main(void)
{
   int marbles[SIZE] = {20,10,5,39,4,16,19,26,31,20};
   long answer;

   answer = sum(marbles, SIZE);
   printf("  marbles  %ld.\n", answer);

printf(" ,  marbles,  %zd .\n",
           sizeof marbles);
   return 0;
}

int sum(int ar[], int n)          // ?
{
   int i;
   int total = 0;

   for( i = 0; i < n; i++)
        total += ar[i];
   printf("  ar  %zd .\n", sizeof ar);

   return total;
}

:

 ar  4 .
 marbles  190.

,  marbles,  40 .

, marbles  40 .
, marbles  10 int,

 4 ,  40 . ar
4 . , ar ,

marbles. ,
,  4 . ( -

.) ,
 10.10 marbles — , ar — 

marbles,  C 
ar.

Èñïîëüçîâàíèå ïàðàìåòðîâ òèïà óêàçàòåëü
, , ,

. sum() , -
,

, . ( -
.) ,

. , , -
, ,  ( ), 

 — .  10.11 
. ,

, , ,
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, -
, .

Ëèñòèíã 10.11. Ïðîãðàììà sum_arr2.c
/* sum_arr2.c --  */
#include <stdio.h>
#define SIZE 10
int sump(int * start, int * end);
int main(void)
{
   int marbles[SIZE] = {20,10,5,39,4,16,19,26,31,20};
   long answer;

   answer = sump(marbles, marbles + SIZE);
   printf("  marbles  %ld.\n", answer);

   return 0;
}

/*  */
int sump(int * start, int * end)
{
   int total = 0;

   while (start < end)
   {
      total += *start;     /*  total */
      start++;             /*  */
   }

   return total;
}

start marbles, -
, total +=*start  (20)

total. start++ -
start, . -

start int, C start int.
, sump()

sum() . sum() -
,

:

for( i = 0; i < n; i++)

sump() -
:

while (start < end)

, ,
, , -

, end. , end , -
. C , -

,
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. , ,
, , , start

, end. , , -
 “ ”, :

answer = sump(marbles, marbles + SIZE);

0, marbles + SIZE ,
. end

, , -
:

answer = sump(marbles, marbles + SIZE - 1);

, , , -
, , -

. ,  C 
marbles + SIZE, , marbles[SIZE], -

, .
:

total += *start++;

* ++ ,
. , ++ start, *start.
, , , . -

 (start++ ++start) ,
, , ,

total. *++start,
:

, . -
(*start)++, start, -

, . ,
. *start++

, : *(start++). -
,  10.12,  “ ” -

.

Ëèñòèíã 10.12. Ïðîãðàììà order.c
/* order.c --  */
#include <stdio.h>
int data[2] = {100, 200};
int moredata[2] = {300, 400};
int main(void)
{
   int * p1, * p2, * p3;
   p1 = p2 = data;
   p3 = moredata;
   printf("  *p1 = %d,   *p2 = %d, *   p3 = %d\n",
             *p1     ,   *p2     ,    *p3);
   printf("*p1++ = %d, *++p2 = %d, (*p3)++ = %d\n",
           *p1++ ,     *++p2     , (*p3)++);
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   printf("  *p1 = %d,   *p2 = %d,     *p3 = %d\n",
             *p1     ,   *p2     ,     *p3);
   return 0;
}

:

  *p1 = 100,   *p2 = 100,     *p3 = 300
*p1++ = 100, *++p2 = 200, (*p3)++ = 300
  *p1 = 200,   *p2 = 200,     *p3 = 301

,  — (*p3)++.
, p1 p2 -

.

Êîììåíòàðèè: óêàçàòåëè è ìàññèâû
, , , , -

,
 — 

.
,  10.10, -

, . ,
,

, , , FORTRAN, Pascal, Modula-2 
BASIC. , , ,

,
 10.11, .

 C, ar[i] *(ar+i) .
, ar , ,

ar — . , ,
ar++, , ar

.
, , -

, , -
. ,

,  — 
, .

Îïåðàöèè ñ óêàçàòåëÿìè 
?  C 

, , -
.

,  ( -
, ), , , -

, . ( -
%p, -

%u , , %lu.)  10.13 ,
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.
.

Ëèñòèíã 10.13. Ïðîãðàììà ptr_ops.c
// ptr_ops.c -- 
#include <stdio.h>
int main(void)
{
   int urn[5] = {100,200,300,400,500};
   int * ptr1, * ptr2, *ptr3;
   ptr1 = urn;                 // 
   ptr2 = &urn[2];             // 
                               // 
                               // 
   printf(" , , :\n");
   printf("ptr1 = %p, *ptr1 =%d, &ptr1 = %p\n",
           ptr1, *ptr1, &ptr1);
                               // 
   ptr3 = ptr1 + 4; 
   printf("\n  int :\n");
   printf("ptr1 + 4 = %p, *(ptr4 + 3) = %d\n", 
           ptr1 + 4, *(ptr1 + 3)); 
   ptr1++;                     //  1
   printf("\n  ptr1++:\n"); 
   printf("ptr1 = %p, *ptr1 =%d, &ptr1 = %p\n", 
           ptr1, *ptr1, &ptr1); 
   ptr2--;                     //  1
   printf("\n  --ptr2:\n");
   printf("ptr2 = %p, *ptr2 = %d, &ptr2 = %p\n", 
           ptr2, *ptr2, &ptr2); 
   --ptr1;                     // 
   ++ptr2;                     // 
   printf("\n :\n");
   printf("ptr1 = %p, ptr2 = %p\n", ptr1, ptr2); 
                               // 
   printf("\n :\n");
   printf("ptr2 = %p, ptr1 = %p, ptr2 - ptr1 = %d\n",
           ptr2, ptr1, ptr2 - ptr1);
                               // 
   printf("\n  int:\n");
   printf("ptr3 = %p, ptr3 - 2 = %p\n",
           ptr3, ptr3 - 2);
   return 0;
}

:

, , :
ptr1 = 0x0012ff38, *ptr1 =100, &ptr1 = 0x0012ff34

 int :
ptr1 + 4 = 0x0012ff48, *(ptr4 + 3) = 400
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 ptr1++:
ptr1 = 0x0012ff3c, *ptr1 =200, &ptr1 = 0x0012ff34

 --ptr2:
ptr2 = 0x0012ff3c, *ptr2 = 200, &ptr2 = 0x0012ff30

:
ptr1 = 0x0012ff38, ptr2 = 0x0012ff40

:
ptr2 = 0x0012ff40, ptr1 = 0x0012ff38, ptr2 - ptr1 = 2

 int:
ptr3 = 0x0012ff48, ptr3 - 2 = 0x0012ff40

,
.

. . -
 (&). -

ptr1
urn. 0x0012ff38. ptr2

, ,
urn[2]. ,

. , double -
, int, , -
, .

 C99.

 ( ). * ,
, . -

*ptr1 100,
0x0012ff38.

. , -
. & , . -

ptr1 0x0012ff34.
 — 0x0012ff38, urn.

. +
. -

, -
, , -

. ptr1 + 4 , -
&urn[4]. ,

, , -
, ; -
.

.
-

. ptr1++ ptr1 4
( int  4 ), -
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ptr1 urn[1] ( . 10.4). ptr1
0x0012ff3c ( ), *ptr1 — 200 ( -

urn[1]). , ptr1
0x0012ff34. ,

, !

. – -
;

. ,
, -

. ptr3 - 2 -
&urn[2], ptr3 &urn[4]. -

, ,
, ,

; .

. , -
. ptr2 -

, , -
. , -

.
, ptr1 ptr2 -

, urn[1] , .

.
. -

, , , , -
.

, . ,
 10.13 ptr2 - ptr1 2, ,

ptr1=urn;

ptr1 set to 00DC

then

ptr1++ sets ptr1 to 00DE

è ò.ä.

ptr1

100

00DC 00DD 00DE 00DF 00F0 00F1 0C00 0C01

200 300 00DC

*ptr1 ïðåäñòàâëÿåò ñîáîé çíà÷åíèå, 
õðàíÿùååñÿ ïî àäðåñó 00DC, 
êîòîðîå íà òåêóùèé ìîìåíò ðàâíî 100 

Àäðåñ â ïàìÿòè

urn[0] urn[1] urn[2] ptr1 Ýëåìåíò ìàññèâà

Çíà÷åíèÿ ìàññèâà

Àäðåñ õðàíèòñÿ çäåñü

Ðèñ. 10.4. int
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, int,
. , -

 ( , ,
, ). 

- -
, .

. -
, .

.
,

.
,

. ,
- .  C 

,
, , -

. , -
, . ,

. , , , -
, , , ,

.

Ðàçûìåíîâàíèå íåèíèöèàëèçèðîâàííîãî óêàçàòåëÿ 

, ,
: . ,

:
int * pt;     // 
*pt = 5;      // 

? -
5 , pt. pt, ,

, , , -
5. - ,

- , -
. , ,

. , -
, ,

. , -
. ( ,

.) malloc(), -
 12, .

, , -
!

double * pd;     // 
*pd = 2.4;       // !
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int urn[3]; 
int * ptr1, * ptr2; 

:

ptr1++; urn++;

ptr2 = ptr1 + 2; ptr2 = ptr2 + ptr1; 

ptr2 = urn + 1; ptr2 = urn * ptr1; 

. ,
 C, , ,

, .
, -

, . -
. ,

, , -
.

, .
, .

Çàùèòà ñîäåðæèìîãî ìàññèâà 
, -

, int, : int -
int. -

, -
, .

,
. .

,
, ,

.
, .

. ,  C 
,

. ,
. , , -

, , .
. , ,

:

void add_to(double ar[], int n, double val)
{
   int i;
   for( i = 0; i < n; i++)
    ar[i] += val;  
}
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,

add_to(prices, 100, 2.50);

, prices , -
 2.5; .

, , , -
.

, , . , -
, ,
. , ar , -

. , , ar[i]++
,  1:

int sum(int ar[], int n)      // 
{
   int i;
   int total = 0;
   for( i = 0; i < n; i++)
      total += ar[i]++; //
   return total;
}

Èñïîëüçîâàíèå const ñ ôîðìàëüíûìè ïàðàìåòðàìè 
 K&R C 

 — .  ANSI C -
. , ,

const -
. , sum()

:

int sum(const int ar[], int n);       /*  */
int sum(const int ar[], int n)        /*  */
{
   int i;
   int total = 0;
   for( i = 0; i < n; i++)
      total += ar[i];
   return total;
}

, -
, ar, , -
. , ,

ar[i]++, ,
,

.
, const -

, ,
, ,

.



 Ìàññèâû è óêàçàòåëè 423

const
, .

, , -
, const .

, , -
const .

,  10.14, ,
 — .

,
const. ,

j const .

Ëèñòèíã 10.14. Ïðîãðàììà arf.c
/* arf.c -- ,  */
#include <stdio.h>
#define SIZE 5
void show_array(const double ar[], int n);
void mult_array(double ar[], int n, double mult);
int main(void)
{
   double dip[SIZE] = {20.0, 17.66, 8.2, 15.3, 22.22};

   printf("  dip:\n");
   show_array(dip, SIZE);
   mult_array(dip, SIZE, 2.5);
   printf("  dip  mult_array():\n");
   show_array(dip, SIZE);

   return 0;
}

/*  */
void show_array(const double ar[], int n)
{
   int i;

   for (i = 0; i < n; i++)
      printf("%8.3f ", ar[i]);
   putchar('\n');
}

/*  */
void mult_array(double ar[], int n, double mult)
{
   int i;

   for (i = 0; i < n; i++)
      ar[i] *= mult;
}

:

 dip:
20.000 17.660 8.200 15.300 22.220
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 dip  mult_array(): 
50.000 44.150 20.500 38.250 55.550

, void.
mult_array() dip,

.

Äîïîëíèòåëüíûå ñâåäåíèÿ î êëþ÷åâîì ñëîâå const
, const

:

const double PI = 3.14159;

, , -
#define, const -

, , .
10.4 , const -

:

#define MONTHS 12
...
const int days[MONTHS] = {31,28,31,30,31,30,31,31,30,31,30,31};

,
:

days[9] = 44;     /*  */

. -
:

double rates[5] = {88.99, 100.12, 59.45, 183.11, 340.5};
const double * pd = rates;       // pd 

, double, pd,
const. , pd ,

:

*pd = 29.89;        // 
pd[2] = 222.22;     // 
rates[0] = 99.99;   // ,  rates 

, -
, pd -

, . , ,
rates , rates

, . , pd
- :

pd++;     /*  pd  rates[1] –  */

,
, . ,
show_array()  10.14 :

void show_array(const double *ar, int n);
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,
const, . - ,

,
:

double rates[5] = {88.99, 100.12, 59.45, 183.11, 340.5};
const double locked[4] = {0.08, 0.075, 0.0725, 0.07};
const double * pc = rates;          // 
pc = locked;                        // 
pc = &rates[3];                     // 

-
:

double rates[5] = {88.99, 100.12, 59.45, 183.11, 340.5};
const double locked[4] = {0.08, 0.075, 0.0725, 0.07};
double * pnc = rates;               // 
pnc = locked;                       // 
pnc = &rates[3];                    // 

.
, .

, , -
, show_array(),

,
:

show_array(rates, 5);               // 
show_array(locked, 4);              // 

, mult_array(), -
:

mult_array(rates, 5, 1.2);          // 
mult_array(locked, 4, 1.2);         // 

-
,

, const.
const. ,

,
. , const:

double rates[5] = {88.99, 100.12, 59.45, 183.11, 340.5}; 
double * const pc = rates;       // pc 
pc = &rates[2];                  // 
*pc = 92.99;                     //  – 
rates[0]

, -
, .

, ,
, , , -

, :
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double rates[5] = {88.99, 100.12, 59.45, 183.11, 340.5}; 
const double * const pc = rates; 
pc = &rates[2];                 // 
*pc = 92.99;                    // 

Óêàçàòåëè è ìíîãîìåðíûå ìàññèâû 
?

? , ,
, ,

. , -
.

, . ,
:

int zippo[4][2];           /*  int */

zippo, , -
. zippo ,

int, , zippo — ,
int. :

zippo — , zippo -
, &zippo[0]. , zippo[0] -

, , zippo[0] , &zippo[0][0],
, int. , zippo[0] ,

int, zippo — ,
, int. ,

, ,
, zippo zippo[0] .

 1 ,
. zippo zippo[0]

, zippo , -
int, zippo[0] int. -

, zippo + 1 , zippo[0] + 1.

 ( * []
) , .
zippo[0] , (zippo[0][0]),

*(zippo[0]) , zippo[0][0], -
int. , *zippo ,

zippo[0], zippo[0]
int. &zippo[0][0], , *zippo &zippo[0][0]. -

, ,
**zippo *&zippo[0][0],
zippo[0][0], int. ,

zippo — ,
, . -

.
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, -
.  C -

, . -
, ,

,  10.15, 
.

Ëèñòèíã 10.15. Ïðîãðàììà zippo1.c
/* zippo1.c --  zippo */
#include <stdio.h>
int main(void)
{
   int zippo[4][2] = { {2,4}, {6,8}, {1,3}, {5, 7} };

   printf("   zippo = %p,    zippo + 1 = %p\n",
            zippo,           zippo + 1);
   printf("zippo[0] = %p, zippo[0] + 1 = %p\n",
           zippo[0],      zippo[0] + 1);
   printf("  *zippo = %p,   *zippo + 1 = %p\n",
             *zippo,        *zippo + 1);
   printf("zippo[0][0] = %d\n", zippo[0][0]);
   printf("  *zippo[0] = %d\n", *zippo[0]);
   printf("    **zippo = %d\n", **zippo);
   printf("      zippo[2][1] = %d\n", zippo[2][1]);
   printf("*(*(zippo+2) + 1) = %d\n", *(*(zippo+2) + 1));
   return 0;
}

:

   zippo = 0x0064fd38,    zippo + 1 = 0x0064fd40
zippo[0] = 0x0064fd38, zippo[0] + 1 = 0x0064fd3c
  *zippo = 0x0064fd38,   *zippo + 1 = 0x0064fd3c
zippo[0][0] = 2
  *zippo[0] = 2
    **zippo = 2
      zippo[1][2] = 3
*(*(zippo+1) + 2) = 3 

, -
, . -

, zippo zippo[0] — 
. -

, , &zippo[0][0].
, . int -

 4 . , zippo[0]  4-
.  1 zippo[0], ,  4. 

zippo , int,
,  8- . -

 1 zippo ,
 8 , .
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, zippo[0] *zippo , -
. , ,

, , -
. ,  (*)

 ([ ]). ( ,
* [ ], ,

, .)  
, , zippo[2][1]

*(*(zippo+2) + 1)
. , , -

. ,
:

zippo , int.

zippo+2 , int.

*(zippo+2) , -
, , ,

int.

*(zippo+2) + 1 , -
int.

*(*(zippo+2)+1) int  (zippo[2][1]).  

, , -
zippo[2][1], , -

,
, .
 10.5 -

, .

*zippo

*zippo+1

zippo [0]

zippo

*zippo+2

zippo

[0][0]

zippo

[0][1]

zippo

[1][0]

zippo

[1][1]

zippo

[2][0]

zippo

[2][1]

zippo

[3][0]

zippo

[3][1]

0BF2 0BF4 0BF6 0BF8 0BFA 0BFC 0BFE 0C00

zippo [1]

zippo+1

zippo [2]

zippo+2

zippo [3]

zippo+3

Àäðåñà

Ðèñ. 10.5. 
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Óêàçàòåëè íà ìíîãîìåðíûå ìàññèâû
pz ,

zippo? , ,
, , zippo. -

int? , . -
zippo[0], - int.

zippo ,
int. , pz , -

int, - int.
:

int (* pz)[2];     // pz  2  int 

, pz -
int. ? [ ]

, *. , , ,

int * pax[2];

, pax
- . , *, -
pax . -
int, pax

int. int, ,
,

*, int.  10.16 
, .

Ëèñòèíã 10.16. Ïðîãðàììà zippo2.c
/* zippo2.c --  zippo 

 */
#include <stdio.h>
int main(void)
{
   int zippo[4][2] = { {2,4}, {6,8}, {1,3}, {5, 7} };
   int (*pz)[2];
   pz = zippo;
   printf("   pz = %p,    pz + 1 = %p\n",
              pz,         pz + 1);
   printf("pz[0] = %p, pz[0] + 1 = %p\n",
           pz[0],      pz[0] + 1);
   printf("  *pz = %p,   *pz + 1 = %p\n",
             *pz,        *pz + 1);
   printf("pz[0][0] = %d\n", pz[0][0]);
   printf("  *pz[0] = %d\n", *pz[0]);
   printf("    **pz = %d\n", **pz);
   printf("      pz[2][1] = %d\n", pz[2][1]);
   printf("*(*(pz+2) + 1) = %d\n", *(*(pz+2) + 1));

   return 0;
}
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:

pz = 0x0064fd38,    pz + 1 = 0x0064fd40
pz[0] = 0x0064fd38, pz[0] + 1 = 0x0064fd3c
*pz = 0x0064fd38,     *pz + 1 = 0x0064fd3c
pz[0][0] = 2
  *pz[0] = 2
    **pz = 2
      pz[2][1] = 3
*(*(pz+2) + 1) = 3

,
. , ,

pz[2][1], pz , .
-

, :

zippo[m][n] == *(*(zippo + m) + n)
pz[m][n] == *(*(pz + m) + n)

Ñîâìåñòèìîñòü óêàçàòåëåé
-

, . ,
int double ,

:

int n = 5;
double x;
int * p1 = &n;
double * pd = &x;
x = n;             // 
pd = p1;           // 

. ,
:

int * pt;
int (*pa)[3];
int ar1[2][3];
int ar2[3][2];
int **p2;          // 

:

pt = &ar1[0][0];   //  -  int
pt = ar1[0];       //  -  int
pt = ar1;          // 
pa = ar1;          //  -  int[3]
pa = ar2;          // 
p2 = &pt;          //  -  int *
*p2 = ar2[0];      //  -  int
p2 = ar2;          // 
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,
, ,

. , pt int, ar1 — 
int. , pa

int, , ar1, ar2,
int.

. p2 -
int, ar2

, int ( , ,
int[2]). , p2 ar2 — , ar2 -

p2. *p2 int, -
ar2[0]. , ar2[0] ,

, ar2[0][0], ar2[0] int.
-

. , :

int * p1;
const int * p2;
const int ** pp2;
p1 = p2;         //  –  const  const
p2 = p1;         //  -  const  const
pp2 = &p1;       //  -  const  const 

, const
const , -

const. const const
, :

p2 = p1;        //  -  const  const

,
. , -

:

const int **pp2; 
int *p1; 
const int n = 13; 
pp2 = &p1;   // ,
*pp2 = &n;   // ,  const,  p1  n
*p1 = 10;    // ,  const

Ôóíêöèè è ìíîãîìåðíûå ìàññèâû
, -

, , -
, .

.
, . -

for -
.
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, :

int junk[3][4] = { {2,4,5,8}, {3,5,6,9}, {12,10,8,6} };
int i, j;
int total = 0;
for (i = 0; i < 3 ; i++)
   total += sum(junk[i], 4);   // junk[i] – 

, junk , junk[i] — -
, .

sum() -
, for .

,
.  ( ) -

, , -
,  — . , ,

, , , , -
. -

.
, -

. junk ,
int. -

, junk — -
int. :

void somefunction( int (* pt)[4] );

,  ( ) pt
, :

void somefunction( int pt[][4] );

, .
, pt .

, junk.
,  10.17. -

.

Ëèñòèíã 10.17. Ïðîãðàììà array2d.c
// array2d.c -- 
#include <stdio.h>
#define ROWS 3
#define COLS 4
void sum_rows(int ar[][COLS], int rows);
void sum_cols(int [][COLS], int );      // 
int sum2d(int (*ar)[COLS], int rows);   // 
int main(void)
{
   int junk[ROWS][COLS] = {
           {2,4,6,8},
           {3,5,7,9},
           {12,10,8,6}
   };
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   sum_rows(junk, ROWS);
   sum_cols(junk, ROWS);
   printf("  = %d\n", sum2d(junk, ROWS));
   return 0;
}
void sum_rows(int ar[][COLS], int rows)
{
   int r;
   int c;
   int tot;
   for (r = 0; r < rows; r++)
   {
      tot = 0;
      for (c = 0; c < COLS; c++)
          tot += ar[r][c];
      printf("  %d:  = %d\n", r, tot);
   }
}
void sum_cols(int ar[][COLS], int rows)
{
   int r;
   int c;
   int tot;
   for (c = 0; c < COLS; c++)
   {
       tot = 0;
       for (r = 0; r < rows; r++)
           tot += ar[r][c];
       printf("  %d:  = %d\n", c, tot);
   }
}
int sum2d(int ar[][COLS], int rows)
{
   int r;
   int c;
   int tot = 0;
   for (r = 0; r < rows; r++)
       for (c = 0; c < COLS; c++)
           tot += ar[r][c];
   return tot;
}

:

 0:  = 20
 1:  = 24
 2:  = 36
 0:  = 17
 1:  = 19
 2:  = 21
 3:  = 23

 = 80 
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 10.17 junk,
, , -

ROWS  3, .
ar ,

int. ,
. , , -

 12 4,  12 .
, rows — ; ,

, , rows .
, ar , junk

main(). , ar junk :
int.

, :

int sum2(int ar[][], int rows);       // 

, , -
. , , ar[1] ar+1.

, , -
ar.

int sum2(int ar[][4], int rows);      // 

, ar , int
( ,  16 ), , ar+1  “ -

 16 ”. -
, .

, -
, :

int sum2(int ar[3][4], int rows);     // ,
                                      //  3 

, typedef:

typedef int arr4[4];       //  arr4,  4  int
typedef arr4 arr3x4[3];    //  arr3x4,  3  arr4
int sum2(arr3x4 ar, int rows);    // ,
int sum2(int ar[3][4], int rows); // ,
int sum2(int ar[][4], int rows);  // 

, , N- ,
, -

:

int sum4d(int ar[][12][20][30], int rows);

, -
,

, ,
:

int sum4d(int (*ar)[12][20][30], int rows);   // ar - 

ar  12 20 30 -
int.
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Ìàññèâû ïåðåìåííîé äëèíû 
, , , ,

:
, .

, :

#define COLS 4
int sum2d(int ar[][COLS], int rows)
{
   int r;
   int c;
   int tot = 0;
   for (r = 0; r < rows; r++)
      for (c = 0; c < COLS; c++)
          tot += ar[r][c];
   return tot;
}

, , :

int array1[5][4];
int array2[100][4];
int array3[2][4];

sum2d() :

tot = sum2d(array1, 5);      //  5 x 4
tot = sum2d(array2, 100);    //  100 x 4
tot = sum2d(array3, 2);      //  2 x 4

, rows, -
. -

 6 5, , , COLS -
5. , -

;
, COLS .

,
, , -

. (
, , -

.) , -
 FORTRAN, -

. FORTRAN , -

 FORTRAN. ,
 C  FORTRAN, , -

 FORTRAN  C .
 C99 , -

, -
.
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, :

int quarters = 4;
int regions = 5;
double sales[regions][quarters];          // 

, -
. -

, , , -
. , .

Ìàññèâû ïåðåìåííîé äëèíû íå ìåíÿþò ðàçìåðà 

,
, . , -

. , -
.

-
, .

, , ,
int.

, ,
:

int sum2d(int rows, int cols, int ar[rows][cols]);
  // ar - 

,  ( ) -
ar. -

ar , ,
ar . -

:

int sum2d(int ar[rows][cols], int rows, int cols); // 

 C99 , ,
:

int sum2d(int, int, int ar[*][*]);
  // ar – ,

- , , :

int sum2d(int rows, int cols, int ar[rows][cols])
{
   int r;
   int c;
   int tot = 0;

   for (r = 0; r < rows; r++)
       for (c = 0; c < cols; c++)
           tot += ar[r][c];

   return tot;
}
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, -
 C (  10.17) , COLS

cols.
, . ,

, ,
, sum2d() -

int.  10.18 -
. ,  C, -

.  10.18 ,
, , -

 C, -
.

Ëèñòèíã 10.18. Ïðîãðàììà vararr2d.c
//vararr2d.c -- ,
#include <stdio.h>
#define ROWS 3
#define COLS 4

int sum2d(int rows, int cols, int ar[rows][cols]); int main(void)
{
 int i, j;  
 int rs = 3;  
 int cs = 10;  
 int junk[ROWS][COLS] = {  
   {2,4,6,8},  
   {3,5,7,9},  
   {12,10,8,6}  
 };  

 int morejunk[ROWS-1][COLS+2] = {  
   {20,30,40,50,60,70},  
   {5,6,7,8,9,10}  
 };  

 int varr[rs][cs];                        // 

 for (i = 0; i < rs; i++)  
  for (j = 0; j < cs; j++)  
   varr[i][j] = i * j + j;  

 printf("  3x5\n");
 printf("  = %d\n",
     sum2d(ROWS, COLS, junk));  

 printf("  2x6 \n");
 printf("  = %d\n",
      sum2d(ROWS-1, COLS+2, morejunk));  

 printf("  3x10\n");
 printf("  = %d\n",
      sum2d(rs, cs, varr)); return 0;  
}
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//
int sum2d(int rows, int cols, int ar[rows][cols])
{
   int r;
   int c;
   int tot = 0;
   for (r = 0; r < rows; r++)
       for (c = 0; c < cols; c++)
           tot += ar[r][c];
   return tot;
}

:

 3x5
 = 80

 2x6
 = 315

 3x10
 = 270

, -
.

, .
,

, -
, . -

, ,  — :

 int thing[10][6]; 
 twoset(10,6,thing); 
 ... 
}
void twoset (int n, int m, int ar[n][m])
  // ar  m  int
{
   int temp[n][m];  // temp -  n x m  int
   temp[0][0] = 2;  //  temp  2
   ar[0][0] = 2;    //  thing[0][0]  2
}

twoset(), , ar
thing[0], temp  10 6. ar,

thing thing[0], ar[0][0]
, thing[0][0].

-
. , -

. -
, , .

, ,
. -

 12.
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Ñîñòàâíûå ëèòåðàëû 
,
int; int,

int, 5.  C99 
;

, , -
.  C99 , .

 — , . -
, 5 int, 81.3 — 

double, 'Y' — char, "elephant" — .
,  C99, , -

, -
.

,
, , . -

, :

int diva[2] = {10, 20};

, -
, int:

(int [2]){10, 20}             // 

, , , diva
, int [2].

, -
, , -

, :

(int []){50, 20, 90}          // 

, -
- -

. , - .
-

. ,
:

int * pt1;
pt1 = (int [2]) {10, 20};

,
int. ,

, , int.
. , *pt1

10, pt1[1] — 20.
,

, ,
:
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int sum(int ar[], int n);
...
int total3;
total3 = sum((int []){4,4,4,5,5,5}, 6);

,
int, , ,

. , -
,

.
.

int
:

int (*pt2)[4]; //  4  int
pt2 = (int [2][4]) { {1,2,3,-9}, {4,5,6,-8} }; 

int [2][4],  2 4 -
int.
 10.19 .

Ëèñòèíã 10.19. Ïðîãðàììà flc.c
// flc.c -- 
#include <stdio.h>
#define COLS 4
int sum2d(int ar[][COLS], int rows);
int sum(int ar[], int n);

int main(void)
{
   int total1, total2, total3;
   int * pt1;
   int (*pt2)[COLS];

   pt1 = (int [2]) {10, 20};
   pt2 = (int [2][COLS]) { {1,2,3,-9}, {4,5,6,-8} };

   total1 = sum(pt1, 2);
   total2 = sum2d(pt2, 2);
   total3 = sum((int []){4,4,4,5,5,5}, 6);
   printf("total1 = %d\n", total1);
   printf("total2 = %d\n", total2);
   printf("total3 = %d\n", total3);

   return 0;
}

int sum(int ar[], int n)
{
   int i;
   int total = 0;
   for( i = 0; i < n; i++)
       total += ar[i];
   return total;
}
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int sum2d(int ar[][COLS], int rows)
{
   int r;
   int c;
   int tot = 0;
   for (r = 0; r < rows; r++)
       for (c = 0; c < COLS; c++)
           tot += ar[r][c];
   return tot;
}

, -
 C99 ( -

). :

total1 = 30
total2 = 4
total3 = 27

Êëþ÷åâûå ïîíÿòèÿ
,

.  C -
,

. , int
float - . -

, , .
, -

-
. ,

, -
,  ( , -

). ,
, -

.  “ ”;  “ ” -
, .

, -
.

,
, -

.
, , -

, .
 C -

, -
.  C99 

, .
.
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Ðåçþìå
 — .

,
, .  C 0, -

, , n , n - 1. -
,

, .
:

[ ];

,  — ,
.  C ,

.  C99 
; -

.
 C .

-
. . ar

, ar[i] *(ar + i) .
 C , ,

. -
.

,
const ,

. ,
. -

.
-

, , -
. , pd  8- double

,  1 pd  8, ,
.

. ,

double sales[5][12];

sales, ,
 12 double.

sales[0], -
 — sales[1] ,  12 
double. -
. , sales[2][5] — sales[2], sales[2] — -

sales.
 C -

, , -
.
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,
; . -
, sales,

:

void display(double ar[][12], int rows);
...
display(sales, 5);

, -
.

:

void display(int rows, int cols, double ar[rows][cols]);
...
display(5, 12, sales);

int double, , ,
.

. ,
-

.  11.

Âîïðîñû äëÿ ñàìîêîíòðîëÿ 
1. ?

#include <stdio.h>
int main(void)
{
   int ref[] = {8, 4, 0, 2};
   int *ptr;
   int index;
   for (index = 0, ptr = ref; index < 4; index++, ptr++)
      printf("%d %d\n", ref[index], *ptr);
   return 0;
}

2. ref  1?  

3. ref  1? ref + 1?
++ref?

4.  *ptr *(ptr + 2) ?
. int *ptr;
int torf[2][2] = {12, 14, 16};
ptr = torf[0];

. int * ptr;
int fort[2][2] = { {12}, {14,16} };
ptr = fort[0];



444 Ãëàâà 10

5.  **ptr **(ptr + 1) -
?

. int (*ptr)[2];
int torf[2][2] = {12, 14, 16};
ptr = torf;

. int (*ptr)[2];
int fort[2][2] = { {12}, {14,16} };
ptr = fort;

6. , :
int grid[30][100];

. grid[22][56] .

. grid[22][0] .

. grid[0][0] .

7. :
. digits  10 int.
. rates float.
. mat , , -

 5 .
. psa ,  20 ,

char.
. pstr ,  20 -

char.

8. . , int, -
 1, 2, 4, 8, 16  32.

.
(  4) , ).  

. ,  C99 ,
 100 int , -

-1;
.

9. ,  10 -
?

10. , :
float rootbeer[10], things[10][5], *pf, value = 2.2;
int i = 3;

, ,  — :
. rootbeer[2] = value;
. scanf("%f", &rootbeer );
. rootbeer = value;
. printf("%f", rootbeer);
. things[4][4] = rootbeer[3];
. things[5] = rootbeer;
. pf = value;  

. pf = rootbeer;  
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11. int  800 600.

12. :

double trots[20];
short clops[10][30];
long shots[5][10][15]; 

. void,
trots, , -

.
. void,

clops, , -
.

. void,
shots, , -

.

13. :

void show(double ar[], int n);         // n - 
void show2(double ar2[][3], int n);    // n - 

. show(), -
,  8, 3, 9  2.

. show(), -
,  8, 3  9 

 5, 4  1 .

Óïðàæíåíèÿ ïî ïðîãðàììèðîâàíèþ 
1. rain,  10.7, 

, , -
. ( -

.)  

2. ,
double, .

( .) -
,

. , -
.

 ( -
) , . -

, , -
:

double source[5] = {1.1, 2.2, 3.3., 4.4, 5.5};
double target1[5];
double target2[5];
copy_arr(source, target1, 5);
copy_ptr(source, target1, 5);
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3. , -
int. .

4.  , -
double.

.

5.  , -
double.

.

6. ,
double  2 

. (
, , -

, -
.)  

7.  2 -
, -

. ,
. (

. ,
-

.)  

8. ,
double  3 5 , -

,
. , , -

,
.

N M. ( -
, , -

 C, , -
N 5).  

9. ,
. ,

 1 2, 4, 5 8,  2 — 1, 0, 4 6, -
 3 3, 4, 9 14. -

. -
.

10. ,  3 5 -
. -

, ,
. -

. -
.
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11. rain  10.7 ,
,

main().

12. , ,
double.

:

.  3 5.  

. .

. .
.  15 .
. .

-
 C .

) ,
;

. , , -
, , )

) .

13.  12, 
.




