Computer Science II Summer 2005

Homework Assignment #1

Assigned: 5/19/05

Due: 5/27/05 by 11:55pm to WebCT

Part I: Sorted List Matching Problem: Experimental Analysis

You will write three separate methods to solve the Sorted List Matching problem (for integers), corresponding to three different algorithms to solve the problem. Here are the three algorithms:

1) Brute force algorithm: For each item in the first list, search for it sequentially in the second list. Running Time: O(n2), where n represents the number of values in each list.

2) Repeated Binary search: For each item in the first list, use a binary search in the second list to locate it. Running Time: O(nlgn)

3) Algorithm Shown in Class. Running Time: O(n).

Each method will take in two sorted integer arrays and return an array which stores the set of integers common to both input lists. Code your algorithm so that it works for two different sized lists.

To adequately test your algorithm, you should write a method that creates a sorted array of random integers. This method should take in one parameter: an integer n, representing the size of the array to be created. The method should return an integer array that stores random values and is sorted. (Hint: To quickly and efficiently do the sort, take a look at the ItrBinSearch.java example program that is posted on the course web page.)

Now, run all three programs on a set of two lists of sizes 10, 100, 1000, 10000, 100000, and 1000000, and time how long each test run takes. (You may have to repeatedly run a case many times and divide by the number of times you ran it to get an accurate number for some of these.) Keep a chart of these values. Then, use the experimental analysis techniques shown in class to gauge the experimental run-time of your three methods. Are they the same as the expected theoretical run-times? Please clearly present your data and justify your answer to this last question. (Hint: To help you time how long a method call or method calls take, use the call, System.currentTimeMillis().) 

Part II: Some Math

1) (5.11) An algorithm takes 0.5 ms for input size 100. How long will it take for input size 500 (assuming that low-order terms are negligible) if the running time is a) linear b) O(NlogN), c) quadratic, d) cubic. Please show your work.

2) (5.14) Order the following functions by growth rate: N, 
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, N1.5, N2, NlogN, Nlog(log N), Nlog2N, Nlog(N2), 2/N, 2N, 2N/2, 37, N3,  and N2logN. Indicate which functions grow at the same rate.

3) Give a Big-Oh time-estimate for the following code fragments. Please justify each answer.

a) (5.16)  for (int i=1; i<=n; i++)

             for (int j=1; j<=i*i; j++)

               if (j%i == 0)

                 for (int k=0; k<j; k++)

                   sum++;

b) i=n;

   while (i >= 1) {

     x = x+1;

     i = i/2;

   }

c) j=n;

   while (j >= 1) {

     for (i=1; i<=j; i++)

       x = x+1;

     j = j/3;

   }

d) i=n

   while (i >= 1) {

     for (j=1; j<=n; j++)

       x = x+1;

     i = i/2;

   }

Turn In Directions

Turn in a single .java file for part 1. Turn in a Word Document for part 2. Zip up these two files and name the zipped file XXXX.zip, where XXXX is your last name. Submit this zip file through WebCT.
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