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2D-Array manipulation
// Each of 4 students has taken 3 quizzes
double quiz[4][3] = {{2.0, 1.5, 1.7}, {0.5, 1.0, 0.0}, {2.0, 2.0, 2.0}, {1.2, 0.7, 1.0}};

	
	0
	1
	2

	0
	2.0
	1.5
	1.7

	1
	0.5
	1.0
	0.0

	2
	2.0
	2.0
	2.0

	3
	1.2
	0.7
	1.0


1. To manipulate a single row, fix the row index and use a single column loop
     Example: Find the total quiz score for student#3


int c, r;


double sum = 0;


for(c = 0; c < 3; c++)


      sum += quiz[3][c];


printf(“Total quiz score for student#3 = %.2f\n”, sum);

2. To manipulate a single column, fix the column index and use a single row loop

Example: Find the average of quiz#0 

int c, r;


double sum = 0;


for(r = 0; r < 4; r++)


      sum += quiz[r][0];


printf(“Quiz#0 average = %.2f\n”, sum / 4);

3. To manipulate each row, use nested loops in which the row loop is the outer loop

Example: Find the total quiz score for each student
         

 int c, r;
           double sum;

     for(r = 0; r < 4; r++){

  sum = 0;


  for(c = 0; c < 3; c++){

      sum += quiz[r][c];


  }
       printf(“Total quiz score for student#%d = %.2f\n”, r, sum);

      }

Example: Read the quiz array row-wise:

int c, r;

           double quiz[4][3];

     for( r = 0; r < 4; r++ ){


  for(c = 0; c < 3; c++){


      scanf(“%lf”, &quiz[r][c]);


  }

      }
    Suppose the input is:


5.0
2.0

3.0


4.0
1.0
3.5
2.5


1.5
6.0
5.5
7.0


8.0


The array is initialized as:
	
	0
	1
	2

	0
	5.0
	2.0
	3.0

	1
	4.0
	1.0
	3.5

	2
	2.5
	1.5
	6.0

	3
	5.5
	7.0
	8.0


4. To manipulate each column, use nested loops in which the column loop is the outer loop

Example 01: Find the average of each quiz
int c, r;

           double sum;

     for( c = 0; c < 3; c++ ){


  sum = 0;


  for( r = 0; r < 4; r++ ){


      sum += quiz[r][c];


  }

       printf(“Quiz#%d average = %.2f\n”, c, sum / 4);

      }
Example 02: Read the quiz array column-wise:

int c, r;

           double quiz[4][3];

     for(c = 0; c < 3; c++){


  for(r = 0; r < 4; r++){


      scanf(“%lf”, &quiz[r][c]);


  }

      }
    Suppose the input is:


5.0
2.0


3.0


4.0
1.0
3.5
2.5


1.5
6.0
5.5
7.0


8.0


The array is initialized as:
	
	0
	1
	2

	0
	5.0
	1.0
	6.0

	1
	2.0
	3.5
	5.5

	2
	3.0
	2.5
	7.0

	3
	4.0
	1.5
	8.0


Note: There are problems that can be solved by manipulating a 2D-array either row-wise or column-wise:


Examples:

· Find a maximum or minimum element.

· Find the sum or product of all elements in the array
int c, r;

          double sum = 0;

     for( r = 0; r < 4; r++ ){


  for(c = 0; c < 3; c++){


      sum += quiz[r][c];


  }

     }
      printf(“Sum of all quiz grades = %.2f\n”, sum);

         or:

int c, r;

          double sum = 0;

     for(c = 0; c < 3; c++){


  for(r = 0; r < 4; r++){


      sum += quiz[r][c];


  }

     }

      printf(“Sum of all quiz grades = %.2f\n”, sum);


