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November 7th Lab in lieu of Class
Find a partner with which to work on this laboratory exercise.  Be sure that both names are listed above.  In today’s lab you will gain a better understanding of the growth rate of algorithms (Big O).  

In the first part of this laboratory exercise you will run a program with different sorting algorithms and record the time it takes to sort a given number of numbers.  The sorting algorithms you will investigate today are:

Sorting Algorithm

Big O
Bubble Sort


O (N2)

Insertion Sort


O (N2)

Merge Sort


O (N log N)

Quick Sort


O (N log N)

The program prompts you to enter the number of values you would like to sort.  It then loads an array with that many random Float values and displays how many seconds it took to load the array.  Then it sorts the numbers in the array with the different sort algorithms and displays the seconds each algorithm took to sort the array of random Float values.  

1 Partner #1 will run the program and read off timing data.
Partner #2 will specify how many values to sort and record results in an Excel spreadsheet.
2 Partner #1:
    
Open an MSDOS Command window;

Download  All_Sorts.exe  to C:\temp 

3     Partner #1:

Make sure that the MSDOS Command window is the only program in the task bar.  

Close any other programs.  

4 Partner #2:


Download  Times.xls to C:\temp

Double click on the file Times.xls  to start up Microsoft Excel with data entered earlier.  

5 Partner #1:

Enter the command All_Sorts to run the program.  
When prompted to enter the number of values to sort, enter 10.  
Read off the 5 times for your partner to record in the spreadsheet. 

6 Partner #2:

Record the 5 times in the appropriate row of the spreadsheet.  
Be sure to include all the decimal places displayed.  

7 Work together to fill in the first table (number of values to sort ranging from 10 through 100) of the spreadsheet.

Now to analyze the first set of data.

8 Based on the Big O's given on page 1 of these instructions, which two sorting algorithms are best by Big O standards?  On average quick sort and insertion sort are the best to use as the numbers increase.
9   Does the data you collected indicate that these two "best" algorithms are always best? 
· NO

10 Explain your answer to the previous question.  
· The algorithms are not always the best.  Bubble sort takes the least amount of time with fewer elements.  Quick sort does take the least amount of time with more elements.

11 Let's produce a graph of the data you have collected.  You'll do this 3 times today!

a. Highlight the following data in your spreadsheet: Rows 1 to 11 and Columns A to G.

b. Click on Insert then click on Chart.
c. Select chart type Line.

d. Select chart sub-type  Line with markers displayed at each data value (1st choice on 2nd line).  

e. Click on Next to see a plot of your data.

f. If it is not already selected, click on Series in Columns.
12 From this plot, which sorting algorithm is obviously not linear.

· Bubble sort is not linear. It appears to follow the trend of exponential growth.

13 Save your spreadsheet  
14 Click on Cancel to close the plot window (abandon inserting it into your spreadsheet)

15 Fill in the second table of your spreadsheet with the data obtained from sorting 1,000 through 10,000 random Float values.  Graph your results as you did in step 12.

16 From this plot, identify another sorting algorithm that is obviously not linear?
· Insertion is not linear.

17 Run program All_Sorts with 100,000 values and record the time.  
18 Save your spreadsheet.  





19 Run program All_Sorts twice for 10,000 values.  Record below the times displayed for each of the four sorting algorithms.





First Run


Second Run

a. Quick sort

__0.005404__


__0.005657__

b. Merge sort

__0.012629__


__0.013346__

c. Insertion sort
__0.455724__


__0.454561__

d. Bubble sort
__1.267777__


__1.274295__

20 The Bubble sort algorithm is taking a significant amount of time for large amounts of data.  
21 Download program Fast_Sorts.exe  eliminates both O (N2) algorithms.  Run this program to fill in the last table of your spreadsheet with the data obtained from sorting 10,000 through 100,0000 random Float values.

22 Can you see any curvature for these two sorts to indicate that they are not linear?  

· Each sort appears to be linear.  If anything there seems to be a small bend in the quicksort.

23 Save your spreadsheet
24 Sheet 3 of the Excel spreadsheet contains John McCormick's results for merge sorting 100 different size lists.  Can you see the slight curvature in this graph?  
· It is really hard to see any curvature in this graph.  The line looks pretty linear for the most part.

25 Optional:  Try sorting some even larger data sets with program Fast_Sorts.  
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