SAMPLE PROBLEMS ON SORTING

1. Here is an array of ten integers: 

      5  3  8  9  1  7  0  2  6  4

Draw this array after the FIRST iteration of the large loop in a selection sort (sorting from smallest to largest). 

2. Here is an array of ten integers: 

      5  3  8  9  1  7  0  2  6  4

Draw this array after the FIRST iteration of the large loop in an insertion sort (sorting from smallest to largest). This iteration has shifted at least one item in the array! 

3. Suppose that you are writing a program that has the usual selectionsort function available: 

    void selectionsort(int data[ ], size_t n);

Your program also has an integer array called x, with 10 elements. Write two function calls: The first call uses selectionsort to sort all of x; the second call uses selectionsort to sort x[3]..x[9]. 

	


4. Here is an array which has just been partitioned by the first step of quicksort: 

      3, 0, 2, 4, 5, 8, 7, 6, 9

Which of these elements could be the pivot? (There may be more than one possibility!) 

5. Give a concise accurate description of a good way for quicksort to choose a pivot element. Your approach should be better than "use the entry at location [0]". 

6. Here is an array of ten integers: 

    5  3  8  9  1  7  0  2  6  4

Suppose we partition this array using quicksort's partition function and using 5 for the pivot. Draw the resulting array after the partition finishes. 

7. Here is an array of ten integers: 

      5  3  8  9  1  7  0  2  6  4

Draw this array after the TWO recursive calls of merge sort are completed, and before the final merge step has occurred. 

8. Implement the following function: 

    void merge(int data[ ], size_t n1, size_t n2);

   // Precondition: The first n1 elements of data are sorted, and the 

    // next n2 elements of data are sorted (from smallest to largest).

   // Postcondition: The n1+n2 elements of data are now completely

  // sorted.

	


9. Write two or three clear sentences to describe how a heapsort works. 

	


10. Suppose that you implement quicksort nonrecursively using a stack, as in your last programming assignment. You use your algorithm to sort an array of 100 items, and at the start of the final iteration of the while loop, the stack contains just two numbers: 10 (on top) and 90 (on bottom). Write one or two clear sentences to describe which parts of the array are sorted at this point, and which parts of the array remain to be sorted. 

