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main( )

{

#include <stdio.h>

int i,j, num[3][4]:/* i, j are integers,
num is an array of 12 integers */

for (i=0;i<3;++) /* iis row index */
for (j=0; j<4 ++]) /* jis column index */
numliJ[j]= (i*4)+ j+ 1;
return O;

nura[ 0]
num[0]
nura[ 0]
num[0]
nura[ 1]
num[1]
nura[ 1]
num[1]
nura[ 2]
num[ 2]
nura[ 2]
num[ 2]
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int num[3][4];
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num[0][0], num [0][1], num[O][2], hum [O][3], ..., num[2][3]
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int num[3][4]
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Memory address num

Second Index

x
Eirst 0,007 0,1 | 0,2 | 073
index 110 1,1 1,2]13
2,0] 21| 222,
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byte = row* column * number of bytes in data type
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&d[0][0] + i*max_cols * sizeof(int)
+ j * sizeof(int)
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/* init.c
* Initialize two-d array to zero

*/

#include <stdio.h>
#include "init.h"

main()

{
int tablelMAXROWS][MAXCOLS];

printf("Initiualizing ... \n");
init_2d(table, 0);
printf(" ... done\n");

return O;

/*
* init.h -- Header file for program to initialize two-d array
*/

#define MAXROWS 150
#define MAXCOLS 200

extern void init_2d(int table[ ]IMAXCOLS], int value);
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/* initl.c

* Array-substring version.

*/

#include "init.h"

void init_2d(int table[ ]IMAXCOLS], int value)

{

int x,y:

for ( x = 0; x <« MAXROWS; x++)
for (y = 0; y < MAXCOLS:; y++)
table[x][y] = value;

Y] H 3 d o @ 4 4
feeai 9.4  Tusunsy tinit2.c Fwssailendu tinit_2d’ Taelddas e
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/* init2.c
* Pointer-indexing version.
*/
#include "init.h"
void init_2d(int table[ ]IMAXCOLS], int value)
{
int *ptr = &table[0][O];
int *endptr = &table[MAXROWS - 1][MAXCOLS - 1];

for (; ptr <= endptr; *ptr++ = value)

< 1 . ' < @ dy = o Y A a o
ﬂTﬂIﬂiLlﬂﬁN%MﬂUUW ptr 1WuUA mgﬂmwuﬂﬁlmﬂmaﬁuwagmmﬁm%ﬂmmﬂ
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ptr =&table[0][0];
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*ptr++ = value;
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&table[MAXROWS - 1][MAXCOLS - 1];
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/* Program name: testavg.c

* Read scores and print average on each fest
*/

#include <stdio.h>

#define MAXLEN 80

#define MAX_TESTS 3

#define MAX_STUDENTS 3

main()

{

int scoresfMAX_STUDENTS][MAX_TESTS];

int i;

double test_avg(int s[ JMAX_TESTS], int rows, int n);
int read_scores(int s[ IJMAX_TESTS], int maxrow);

if (read_scores(scores, MAX_STUDENTS) == MAX_STUDENTS)
for (i=0; i < MAX_TESTS; i++)
printf("Average on test %dis %6.2f\n", i+1,
test_avg(scores, MAX_STUDENTS, i));
else
printf("Couldn't read all students successfully\n");
return O;

}

int read_scores(int s[ IMAX_TESTS], int maxrow)
{

int student, test;

char linefMAXLEN + 1];

for (student = O; student < maxrow; student++)
{
printf("student %d:\n" student+1);
for (test =0; test <« MAX_TESTS:; test++)
{
printf("\tscores on test %d =" test+1);
scanf("%d", &s[student][test]) ;
}
}

pr‘ian("*********************************** \n"),

refurn maxrow; /* read all scores we're supposed to */
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/*

* Array-subscripting version of our function to compute
* the average of a column in a 2d array.

*/

#define MAX_TESTS 3

double test_avg(int s[ ]JMAX_TESTS], int rows, int n)

{

double sum = 0.0;

inti;

for (i = O; i < rows; i++)

sum += s[i][n];
return sum / rows;

/* column fotal */
/* will point to the last row */

}
(%] dd‘ YA
Waansnlone
student 1:
scores on test 1 =70
scores on test 2 =8b
scores on test 3 =70
student 2:
scores on test 1 =50
scores on test 2 =42
scores on test 3 =70
student 3:
scores on test 1 =9%
scores on test 2 =08
scores on test 3 =7h
NI NN N
Average on test 1 is 1967
fAverage on test 2 1s 12.00
Average on test 3 is M.6d
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/*
* Pointer-indexing version of our function fo compute
* the average of a column in a 2d array.
*/

#define MAX_TESTS 3

double test_avg(int (*rowptr)[MAX_TESTS], int rows, int n)

{
double sum = 0.0; /* column total */
int (*endptr)[MAX_TESTS]; /* will point to the last row */
for (endptr = rowptr + rows; rowptr < endptr; rowptr++)
sum += (*rowptr)[n];
return sum / rows;

A o w an VA o I % dydy ~
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int scoresfMAX_STUDENTS][MAX_TESTS]:
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int  (*rowptr) [MAX-TESTS]
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/* Program name: rowavg.c
* Read scores and print average for each student
*/

#include <stdio.h>
#define MAX_TESTS 3
#define MAX_STUDENTS 3

main()

{
int scoresfMAX_STUDENTS][MAX_TESTS];
inti,n;
double student_avg(int s[ JMAX_TESTS], int n);

if ((n = read_scores(scores, MAX_STUDENTS)) == MAX_STUDENTS)
for (i = 0; i <« MAX_STUDENTS; i++)
printf("Average for student %dis %.2f\n", i+1, student_avg(scores,i));
else
printf("Only %d students read successfully\n", n);
return O;

}

int read_scores(int s[ IMAX_TESTS], int maxrow)
{

int student, test;

for (student = O; student < maxrow; student++)
{
printf("Student %d\n" student+1);
for (test =0; test <« MAX_TESTS:; test++)
scanf("%d", &s[student][test]) ;
}

return maxrow; /* read all scores we're supposed to */

o) .
TVINOUNAADT

aonfuauasumsaerdnenmansuazing Tulad



A 9 oy A o o aa
mﬂﬂmmmuamumﬂmmC UNN 9 UDINAUNAIUA

59735 INUDAATY i 15

Y] |l 4' J v o v A ' Y o w [
77398191 9.9 ‘17\]\1ﬂ‘Iﬂﬂ‘L!ﬂ15ﬂ1u3m‘ﬁiﬂ1mﬂEJI@]EJﬂ”Ii‘ﬂ’fNHﬂllﬂbluuﬂ'Jaiﬂﬂ"’uﬂﬂﬂ"]ﬂ«l

/* Program name: rowavgl.c
* Compute row average using array-subscripting
*/
#define MAX_TESTS 3
double student_avg(int s[[IMAX_TESTS], int n)
{
int i=0; /* index to next row */
long  sum=0; /* total so far */
for (; i< MAX_TESTS; sum += s[n][i++]) ;
return (double)sum / MAX_TESTS;

Student 1

95

62

78

Student 2

L0

L2

95

Student 3

ih

68

&1

Average for student 1 1s 7T8.33
Average for student 2 1s 62.33
Average for student 3 1s 7T4.33

] v Y
¢eeaf 9.10 Hensulumssiuaunds Tasldadnoudi 1 lunnrdreu

/* Program name: rowavg2.c

* Compute row average using array subscripting
*/

#define MAX_TESTS 3

double student_avg(int s[JIMAX_TESTS],int n)

{
int *colptr = &s[n][O]; /* ptr to first element */
int *endptr = colptr + MAX_TESTS; /* ptr to last element */
longsum =0; /* total so far */

for (; colptr < endptr; sum += *colptr++);
return (double)sum / MAX_TESTS;
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A1
#define MAX_CLASSES 2
#define MAX_STUDENTS 5
#define MAX_TESTS 3
int classes[MAX_CLASSES]IMAX_STUDENTS] [MAX_TESTS]:

g 1 9 9 I % o w ana A
1n920819M5U5EMAI9a N 1WumsUsenaaulsuaIs1auaIuua classes’ N
o a @ 8 [ <3 1 0o w AaAa o w 1 o w an
SuuaFn 30 @2 Fagnaanved luuardauia 2 unadeu Tasuaazuoadwuaeslaviia s
I'4
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classes[0][1][2]
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classes [0][1][2]
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classes [1][1][2]
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A, Usemaaiualsualdna ‘table’ oD UIUIWANANEINUDI LazAIVAANN Iagdayua
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int table[SIZE][SIZE]-{{1,8}{2,4,6}.{5.}}.
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