AP Computer Science Two-Dimensional Array Quiz Solutions
2/12/2010

1) (5 pts) Write code to allocate space for a two dimensional array of ints with 3 arrays, with each array holding 5 elements.

int[][] array = new int[3][5]; // 1 pt off for each mistake
2) (20 pts) A 3x3 Magic Square is a 3x3 grid that has all rows, columns and diagonals sum to the same value, 15, with each number 1 through 9, appearing once in the array. Write a function that takes in a potential 3x3 Magic Square and returns true only if each value from 1 through 9 appears in the square exactly once. Fill in the prototype below:

public static boolean allDifferent(int[][] square) {

    int[] freq = new int[10]; // 5 pts for setting this up.
    for (int i=0; i<10; i++)

        freq[i] = 0;

    for (int i=0; i<3; i++) {  // 10 pts for adding to the 
        for (int j=0; j<3; j++) { // freq array.
            int val = square[i][j];

            if (val < 1 || val > 9)

                return false;

            freq[val]++;

        }

    }

    for (int i=1; i<10; i++) // 5 pts for using this info
        if (freq[i] != 1)    // to return the correct value.
             return false;
    return true;
}

3) (25 pts) A matrix can be represented by a two dimensional array. To add two matrices, they must both be of the same dimensions (both rows and columns). If they are, the sum of the two matrices is a new matrix with the same dimensions, where each corresponding element is the sum of the two elements from the original matrix. For example,
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Write a function that takes in two matrices, adds them and returns the result in a new matrix (represented by a 2D array of ints.) If the two matrices to add have different dimensions, return null.

public static int[][] add(int[][] a, int[][] b) {

    if (a.length != b.length)    // 3 pts
        return null;

    if (a[0].length != b[0].length) // 3 pts
        return null;

    int[][] ans = new int[a.length][a[0].length]; // 4 pts
    for (int i=0; i<a.length; i++)  // 4 pts
        for (int j=0; j<a[0].length; j++) // 4 pts
            ans[i][j] = a[i][j] + b[i][j]; // 6 pts
    return ans; // 1 pt
}

