Computer Science II Spring 2003

Homework Assignment #3

Assigned: 2/17/03

Due: 2/26/03 by midnight over email to your TA

Part I: Subset Sum Problem

Here is a formal definition of the subset sum problem:

Given a list of values A1, A2, ... An, determine whether any subset of these values adds up to a given target K.

Although this problem is an NP-Complete problem (don't worry about what that means now), it can be solved in O(2N) time where the input list is N numbers long. For this part of the assignment, write a recursive method that solves this problem in O(2N) time.  Included below is a non-recursive auxiliary function that simply makes a single call to the recursive method you will write. The prototype of the method is given for you below:

public static boolean subsetSum(int[] values, int target) {

     return subsetSumHelp(values, target, 0);

}

// Returns true if and only if there exists a subset of values from the 

// list values[startindex], values[startindex+1], ... 

// values[values.length-1] that adds up to exactly target.

public static boolean subsetSumHelp(int[] values, int target, int startindex);

Part II: Generating Permutations

Given a string s with distinct characters, write a recursive method that prints out all the permutations of that string, including the string itself. Once again, a non-recursive auxiliary method is given to you below, along with the prototype of the recursive method you will have to write.

public static void permute(String s) {

     genPermutations("", s);

}

// Prints out all permutations of s with the string prepend 

// concatenated to the front of s.

public static void genPermutations(String prepend, String s);

What to turn in

Write the two methods above, in addition to including subsetSum and permute in the class Recursion. You should turn in the file Recursion.java, with appropriate comments. While you should test your methods extensively, please do not submit your main method with your code. Instead, submit a list of test cases in the body of your email that you used to test your program. This list will be graded on its thorougness of testing all lines of your code, as well as thoroughness of testing special cases.

