Yearbook Pictures	


You are editing the portrait section of your school yearbook. You have a large collection of pictures, each labeled with a student’s name. You need to sort the pictures into alphabetical order, by last name, and for students with the same last name by their first names.


1.	One of your staff members has devised a systematic way to sort a pile of pictures. “My goal is to search for the earliest name in the alphabet,” he explains. “I begin by comparing the first two pictures and choosing whichever one is closer to the beginning of the alphabet. Then I take that picture and compare it with the third picture, and again I choose the name that comes first alphabetically. I compare that picture to the fourth picture, and so on through my pile. When I get to the bottom, I know that I’ve found the name that comes first. Then I put that picture aside, and start the process all over again to find the next picture.”


a.	Explain how your colleague can be sure that when he gets to the bottom of the pile, he’s found the first picture he’s looking for.


b.	You may have a sense that this method isn’t a very efficient way to sort pictures. One way you could examine how efficient the sorting method would be to count the number of comparisons made between pairs of names. (Comparing the first two pictures would count as one comparison, comparing the winner with the third picture would count as a second comparison, and so on.) How many comparisons would be required in order to sort a pile of 10 pictures using this method?


c.	Does the number of comparisons depend upon how “mixed up” the pile is? Explain.


d.	How many comparisons would you have to make to sort 100 pictures using this method? And in general, to sort a pile of N pictures?


2.	Your editor-in-chief claims to have a better way to sort pictures. She discusses her method: “First I lay out all the pictures in a row. Then I look at pictures 1 and 2, and if they’re out of order, I swap them. Next I look at pictures 2 and 3, and if they’re out of order, I swap them. Then I compare pictures 3 and 4, and so on.” Another editor raises an objection: “But wait. When you get down to the end of the row, the pictures might only be partly sorted.” “Right,” your boss admits, “but if I then go back and repeat the process several more times, eventually all the pictures will end up in the right place.”


a.	Why is it certain that the list will eventually end up being sorted? When can you be sure that you’re done?


b.	Suppose you were sorting 10 pictures using this method. How many passes would you have to make through the row to get a correctly sorted list of names? Is the answer to this question always the same, or does it depend upon how “mixed up” the pictures were initially?


c.	Using this method, how many comparisons are necessary to sort 10 pictures? Consider the best and worst case scenarios.


d.	What can you say about sorting 100 pictures using this method? N pictures?


3.	In questions 1 and 2 you examined two well-known sorting methods. Sorting has been a topic of intensive study by computer scientists for the past 30 years. A great variety of sorting techniques have been designed and analyzed.


a.	Which of the sorting methods presented in the first two questions was more efficient? Support your conclusions.


b.	Develop your own method for sorting that is different from the two given methods. You might begin by considering how you would really address the task of sorting 100 pictures. 


c.	What can you say about the efficiency of your newly devised sorting method? It may be appropriate to think about best and worst cases.


4.	Create a different way, other than counting comparisons, to measure the efficiency of a sorting method. Analyze the three sorting methods using your new measure.
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