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2D Arrays2D Arrays
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Assignment 8Assignment 8
�� Need to do one complete C++ program Need to do one complete C++ program 

for for Two Dimensional Array Multiplication Two Dimensional Array Multiplication 
/Addition/Addition

�� Files in/out Files in/out 
�� The input filename and the output filename The input filename and the output filename 

are generated by your program from the are generated by your program from the 
same root.same root.

�� This root will be read in from standard input.This root will be read in from standard input.

Assignment 8Assignment 8
�� Learn to use 2D array Learn to use 2D array 

�� BasicsBasics

�� Passing arrays to functionsPassing arrays to functions

�� Handles error casesHandles error cases
�� Cannot do MultiplicationCannot do Multiplication

•• The number of columns of the first array does The number of columns of the first array does 

not equal to the number of rows of the secondnot equal to the number of rows of the second

�� Cannot do AdditionCannot do Addition
•• Not the same dimensionsNot the same dimensions

2D Arrays: Declarations2D Arrays: Declarations

datatypedatatype array_namearray_name [[num_of_rowsnum_of_rows ] [] [ num_of_colnum_of_col ];];

intint array_1[10][10];    array_1[10][10];    // indexed from (0,0) to (9,9)// indexed from (0,0) to (9,9)

char array_2[3][4];      char array_2[3][4];      //indexed from (0,0) to (2,3)//indexed from (0,0) to (2,3)

float array_3[2][10];    float array_3[2][10];    //indexed from (0,0) to (1,9)//indexed from (0,0) to (1,9)

The first index always indicates the row, the 
second the column. 
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DeclarationsDeclarations

char letters[3][4];char letters[3][4];

oror

const const intint row = 3;row = 3;
const const intint colcol = 4;= 4;
char char letters[row][colletters[row][col ];  ];  ////preferedprefered wayway

11--D vs. 2D vs. 2--D ArraysD Arrays

44

33

22

11

00

4,44,44,24,24,24,24,14,14,04,0

3,43,43,33,33,23,23,13,13,03,0

2,42,42,32,32,22,22,12,12,02,0

1,41,41,31,31,21,21,11,11,01,0

0,40,40,30,30,20,20,10,10,00,0

intint table[4][3];table[4][3];

72 45 1572 45 15
62 10  062 10  0
19 99 19 99 2727
38 24 89 38 24 89 

table[2][2]

ExamplesExamples

float array_A[12][2]; float array_A[12][2]; 

char array_B[7][3]; char array_B[7][3]; 

intint array_C[4][10];    array_C[4][10];    
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RowRow--Major OrderMajor Order

72 45 1572 45 15
62 10  062 10  0
19 99 2719 99 27
38 24 8938 24 89

|72|45|15|62|10|0|19|99|27|38|24|89| ? | ? ||72|45|15|62|10|0|19|99|27|38|24|89| ? | ? |

InitializationInitialization

intint nums[3][4] = {2,4,6,8,1,3,5,7,5,2,7,10};nums[3][4] = {2,4,6,8,1,3,5,7,5,2,7,10};

intint nums[3][4] = {2,4,6,8,nums[3][4] = {2,4,6,8,
1,3,5,71,3,5,7, , 
5,2,7,10};  5,2,7,10};  

intint nums[3][4] = { {2,4,6,8},nums[3][4] = { {2,4,6,8},
{{1,3,5,7}1,3,5,7}, , 
{{5,2,7,10} }; 5,2,7,10} }; 

Accessing All Elements of an ArrayAccessing All Elements of an Array

for ( for ( ii = 0; = 0; ii < row; < row; ii++ )++ )
{{

for( for( jj=0; =0; jj<column; <column; jj++ )++ )
coutcout << << bunch_of_nums[bunch_of_nums[ ii ][][ jj ] << ] << ‘‘ \\tt ’’ ; ; 

coutcout << << endlendl ;;
}}

Accessing Individual ElementsAccessing Individual Elements

intint num;num;
intint bunch_of_nums[10][10];bunch_of_nums[10][10];

bunch_of_nums[0][0] = 25;bunch_of_nums[0][0] = 25;
num = bunch_of_nums[3][5];num = bunch_of_nums[3][5];
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Using Subscript ExpressionsUsing Subscript Expressions

result = result = resultresult + value[ + value[ i + 2i + 2][ ][ i * numi * num ] ;] ;

coutcout << num[ << num[ i % rowi % row ][][ colcol --66];];

22--D Arrays in FunctionsD Arrays in Functions

void void ProcessValuesProcessValues ((intint [ ][5], [ ][5], intint , , intint );   );   

//works with ALL 2//works with ALL 2 --d arrays that haved arrays that have

// exactly 5 columns: i.e.  10x5, 2x5 // exactly 5 columns: i.e.  10x5, 2x5 ……..

intint max_2_D(int[ ][2], max_2_D(int[ ][2], intint , , intint ););
void main() void main() 

{ { 
const const intint row = 4, row = 4, colcol = 2; = 2; 
intint nums_2_D[row][col] = {3,2,5,13,1,7,9,4}; nums_2_D[row][col] = {3,2,5,13,1,7,9,4}; 
coutcout << "The max value of array nums_2_D is " << "The max value of array nums_2_D is " 

<< << max_2_D(nums_2_D, row , max_2_D(nums_2_D, row , colcol )); ; 
} } 

iintnt max_2_D(int max_2_D(int valsvals [ ][2], [ ][2], intint r, r, intint c)c)
{ { 

intint i,ji,j, max = vals[0][0]; , max = vals[0][0]; 
for (i=0; i<r; i++) for (i=0; i<r; i++) 

for (j=0; j<c; j++) for (j=0; j<c; j++) 
if (max < if (max < vals[i][jvals[i][j]) ]) 

max = max = vals[i][jvals[i][j]; ]; 
return max; return max; 

} } 


