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This project asks students to examine, in an applied context, various sorting algorithms. Sorting algorithms are of great interest to computer scientists. Comparisons between the efficiency of various algorithms are particularly important, because computer operations cost time and/or money. A good place for further reading would be the material on order of complexity in an introductory college-level textbook for computer science majors.


The algorithm in problem 1 is commonly known as selection sort. To sort N items, the number of comparisons that must take place is always N + (N–1) + (N–2) + ··· + 2 + 1 = (N+1)N / 2.


The problem 2 algorithm is commonly known as bubble sort. Each pass through the list requires N–1 comparisons. One can be sure that the list is sorted when one makes a complete pass through the list without needing any swaps. The number of passes necessary will vary depending upon how mixed up the list is, but N–1 passes will always suffice (this is the number of iterations needed to move an item from one end of the list, a step at a time, to the other end). Therefore, bubble sort may require as many as (N – 1)2 comparisons.


Comparing these two sorts: Bubble sort has the potential to require almost twice as many comparisons as selection sort, so generally selection sort would appear to be more efficient. However, bubble sort might finish quickly if the items to be sorted were only slightly out of order.


There are many other ways to sort yearbook pictures or computer data. The number of operations required by either method 1 or method 2 is on the order of N2 comparisons. Computer scientists have devised more complicated but more efficient algorithms, with complexity on the order of N log N comparisons.


Another method that might be appropriate for yearbook pictures would be to sort the pictures into 26 piles according to first letters of names, then sort the 26 much smaller piles. To measure the efficiency of this algorithm, one would have to count each time that a picture is examined then placed into a pile, and also determine how long it would take to sort each of the 26 piles.





Things to consider in scoring the Yearbook Pictures project





For all student work, pay particular attention to:


Whether the student understands the sorting methods described in the task, and is able to devise a different method for correctly sorting names.


Whether the student correctly calculates the number of comparisons for different sorting methods, and uses these figures to reach conclusions about the relative efficiency of the methods.


Whether the student understands and correctly analyzes best case and worst case situations.


Some students may develop alternate criteria for examining the efficiency of sorting methods.


A few students with prior background in computer science may be able to analyze the order of complexity (“big O”) of the sorting methods, and discuss the most appropriate data structures for implementing these algorithms in a computer language.
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