CS 225
Monday 1-16-12

Example for 2.1 Discussion – Analysis Framework

Consider the anagram problem, which we discussed last week:  Given two strings, represented by char arrays A[0..n-1] and B[0..m-1], determine whether or not the two strings are anagrams.  If they are, return true, otherwise, return false.  You may assume that the chars in each string are in the range a to z (lower-case alphabet letters).

Consider the following algorithm for solving the anagram problem.  (These are English descriptions, rather than pseudocode.)

Algorithm:  

1. If the arrays A and B are not of the same length, return false.  

2. Otherwise, create an array of ints, C[0..25], for “counting” the number of chars of each value a through z.  Assume the values in C are all 0 initially (in many languages, the default int value is 0).

3. Use a for loop to scan through array A and, for each char A[i], increment the appropriate location in array C.  

4. Use a for loop to scan through array B and, for each char B[i], decrement the appropriate location in array C.  

5. Scan array C with a for loop.  If a non-zero value is found, return false; otherwise, return true.

Answer the following, referring to the Framework as outlined on page 50.

1. What is the “input size” for the anagram problem?

2. How much extra storage space is used by the algorithm, relative to the input size (big theta)?

3. Which inputs are “best case” for this algorithm, and what is the best-case running time relative to the input size (big theta)?
4. Which inputs are “worst case” for this algorithm, and what is the worst-case running time relative to the input size (big theta)?

5. What would you have to know to calculate the average-case running time for the algorithm?
