LAB SESSION 8
Assigned:  11/4/04
Due: 11/11/04
The objectives of this lab include:
· To learn how the execution of an algorithm can be visualized to help you understand how the algorithm works.

· To measure the running time of an algorithm, to compare the efficiency of various algorithms.
· To interpret the distinctive patterns made by the sorts, when they are visualized.

· To compare theoretical results stated in class about the complexity of algorithms and see if they agree with what you see in this lab.


You will write two lab reports for this session. The first, Lab 17A, will deal with some software installed on the laboratory machines in both H-214 and C-106 (and probably KC and other machines) that allows you to visualize algorithm runs. The second, Lab 17, will deal with an exercise from your usual manual disk.

Lab 17A
Open the software which can be found at  Lab Software Folder > Invitation to Computer Science Folder.


 Click on Invitation to Computer Science.jar


When the orange box comes up, click on Continue


On the left side, click on Sort Timer.

Clicking on the word Algorithm provides a menu allowing you to choose one of the sorts: Selection, Bubble, Insert, Quick, Merge, and Heap. We have seen Selection, Bubble, and Quick in class. The others have not been discussed and won't be before you write the lab reports.
Clicking on the word Points provides a menu allowing you to choose the number of points to sort.  Note the choices. When you make a selection, many points are randomly generated and graphed as described in the Background Information. Recall the horizontal axis specifies the position of a number in the list and the vertical axis gives the number. As the chosen algorithm runs on the generated points, you will see a snapshot after each pass as well as a timer indicating the elapsed units of time.
You can generate new points with Reset, pause a run with Pause, and run the algorithm with Run.

1. Choose one sort and 128 points. Run the sort on that number points 5 times. Do you obtain the same results? What is causing the difference do you think?
2. For each of the sorts, do the following:

a. Run the sorts on each of the different point selections and record the timings for each run. If you find a wait is too long to tolerate (and don't be too impatient), at this point in the lab, just record the highest value on the timer you saw and specify NST (not sorted yet). A table would be appropriate here.

b. Try to describe the motion or patterns you see on the screen for each sort. Are the patterns distinctive? For the Selection, Bubble, and Quick Sorts, try to relate the patterns you are seeing with what the actual algorithm is doing - i.e. in the Quick Sort, when the points pinch off into boxes, what do you think is happening? (Screen shots obtained from a Pause can illustrate some of your observations).

c. For each sort, using 64 points, time the run for that algorithm on three different runs. Use the average time of the runs to predict the time needed to run on 4096 points.
d. How good were your results in part c? Try to run as many of the sorts as you can to completion on 4096 points as it will be clearer what is happening. 

3. The number 4096 is only 4 (210) or 4K. For the Selection, Bubble, and Quick Sorts, extend your predictions for the input size equal to 230 points. What would you conclude as to the feasibility of using these sorts in practice?
4. On the basis of your results in question 2 and your knowledge of the complexity of three of the sorts, can you hypothesize


 which of the sorts are O(n2) and which are O(n log n)?

Try to justify your claims.
Lab 17
In your usual lab manual with your disk, do Exercise 2 and then Exercise 1, in that order.
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