204111: Fundamentals of Computer Science

w13-Lab

2D Array

Assembled for 204111
by Ratsameetip Wita

204111: Fundamentals of Computer Science

Two-Dimensional Arrays (2D-Arrays)|[2]
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Figure 8.9 Each array element is identified by its row and column
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Two-Dimensional Arrays (2D-Arrays)
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¢ int 2Darray[row][column];
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2D Array Initialization
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{ {un2 1}, {4022}, {un2 3} }
#tdefine NUMROWS 3

#define NUMCOLS 4 \/

int val[NUMROWS][NUMCOLS] = { {8,16,9,52},
{3,15,27,6},

{14,25,2,10} };

® Initialization

® The inner braces can be omitted:

int val[NUMROWS][NUMCOLS] =
{8,16,9,52,3,15,27,6,14,25,2,10};
[ | ) [ 1 [] \ )
|
val[e][] wval[1][]

® Initialization is done in row order

val[2][]
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Initialization Order

Initialization
starts with
this element

!

val[0][0] = 8 == wval[0][1] = 16 == wval[0][2] = 9 — wval[0][3] = 52

'
val[1][0] = 3 —= wval[l][1] = 15 —= val[l][2] = 27 — wval[1][3] = 6
|
'
val[2][0] = 14 — wval[2][1] = 256 —= wval[2][2] = 2 —= val[2][3] = 10
Figure 8.10 Storage and initialization of the val[] array
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int val[NUMROWS][NUMCOLS] = {8,16,9,52,3,15,27,6,14,25,2,10};
14 for(i=0;i< NUMROWS;i++){ //wiazuan

15 printf("\n");

16 [:for(j=0;j<NUMCOLS;j++){ / /AN aznan bl ni o

17 rintf("%2d", val[i]l[j]);
7| prine SR oioop | i | i | aiilil |
19 } 1 0 0 8
2 0 1 16
NUMROWS = 3 3 0 2 9
NUMCOLS = 4 4 0 3 5o
5 1 0 3
8 16 9 52 : 1 7 =
3 15 27 6 7 1 ) 27
9 2 0 14
10 2 1 25
11 2 2 2
12 2 3 10
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01 #include <stdio.h>
02 int main(){

03 #define NUMROWS 3
04 #define NUMCOLS 4

06 int val[NUMROWS][NumMcOLS] = {8,16,9,52,3,15,27,6,14,25,2,10};

07 int i, j;

08 printf("Display val array by explicit element\n");

09 printf("%2d %2d %2d %2d\n", val[e][©],val[e][1],val[e][2],val[0]1[3]);
10 printf("%2d %2d %2d %2d\n", val[1][@],val[1][1],val[1][2],val[1][3]);
11 printf("%2d %2d %2d %2d\n", val[2][@],val[2][1],val[2][2],val[2][3]);

I3 printf( Display val array using nested loop\n ),
14 for(i=0;i< NUMROWS;i++){ //mazuan
15 printf("\n"); .
16 for(j=0;J<NUMCOLS;j++){ //Navinaznanluinlinki 9
17 printf("%2d”, val[i][3]); Display of val array by explicit
ig } } element
20 print¥( \n"); 8 16 9 52
21 return 0; 315 27 6
22 } 14 25 2 10
Display of val array using a nested
for loop
8 16 9 52
315 27 6
14 25 2 10
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2D Array Address Ordering

Column 0  Column 1 Column 2  Column 3

val[1][3]
Figure 8.11 Storage of the val array
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Figure 8.12 Determining an element’s offset NS¢ FourthEdition 8




204111: Fundamentals of Computer Science

n-dimension Array
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int 3Darray[10][10][10]; // 3D-Array
double records[100][250][250][250] //4D-Array
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Function Calling with 2DArrays
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void readarray(int a[ROW][COL], int m, int n);
VED)

void readarray(int a[][COL], int m, int n);
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Function Calling with Arrays (Revisited)

[] 1 [~ ]
’Gl%ﬂ’l‘.leﬂ C L31d@1N1I0 dIHW array 1@
parameter 11)¢i3 function laad

void printArray(char s1[],...)

void printArray(char s1[30],...)

void printArray(char *s1,...) 11204112

& a [ 1 o .
* nagnIBLdwn1549 array 189 function Tw
31uuUN1389 memory address N9
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Practice |

* Tidzwlysunssiiasy Matrix 2410 m x n 2 A (1<m<
20) (1<n< 20) LAZUAAIHAUINVDY Matrix lasTuAT
Input 11 10 Redirection UWAZLAAIHAANSNNRIDD

data. txt Output
row |3 11 13 15 17
col |4 19 21 23 25
1234 27 29 31 33
matrix 1{ 5678
9 10 11 12

10 11 12 13
matrix 2 14 15 16 17

18 19 20 21
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Practice Il

* ImdanldsunIniNanand transpose 2ad Matrix 2410
m x n (1<m< 20) (1<n<20) Tagsuan Input {1 10
Redirection WAZLEAINARNS NI

data. txt Output
row |3 159
col |4 2 6 10
12314 37 11
matrix 1 56 78 4 8 12
9 10 11 12
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Practice III : Matrix dot product

* T awlisunIasiasual Matrix D10 mxn AL nxo
Ltaxﬁ'm'l‘sﬁ'lwmuazuamNam‘sg\lmtwu dot product
289 Matrix Tagsuan Input W% 10 Redirection LLag

o €A ¥
LEAINAANDNHINIID (
7 8
123 58
data. txt —
(25 8]z 0= [ ]
row col of A |3 2 11 12
row col of B|2 3 -
{ 123 Output
trix A
matrix 456 58 64
78 139 154
matrix B 9 10
11 12
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