BHCSI Intermediate Java

Homework Assignment: Jelly Beans

Assigned: Monday 7/18/05

Due: Tuesday 7/19/05

Problem Statement

You love jelly beans! However, the store you buy them from has various packages with different numbers of jelly beans. You are very, very particular about how many jelly beans you buy. In fact, you don't want to buy any if you can't have exactly the right number. Given information about how many jelly beans are in each packet, write a program that utilizes a recursive method to determine whether or not, you will be able to buy the correct number of jelly beans.

Your program will prompt the user for the name of a file containing information about all the jelly bean packets. Then you will ask the user for how many jelly beans they want to purchase. Given this information, your program should output one of two messages:

It's your lucky day, you CAN buy exactly n jelly beans.

Sorry, you can not purchase exactly n jelly beans.

where n is replaced with the number of jelly beans the user desires to purchase.

File Format Specification

The first line of the input file will contain a single integer n, the number of different packages of jelly beans available. The following n lines will contain a single integer each, representing the number of jelly beans in a single package. For example, if a file (jelly.txt) contained the following contents:

3

4

5

4

That means the store has three packages available, two with 4 jelly beans and one with 5 jelly beans.

Recursive Method Specification

The problem you are solving for this assignment is the Subset Sum problem. Basically, the problem is given a list of numbers, determine if any group of them (subset) adds up to a given target value. (For our situation, the target value is the number of jelly beans we desire to buy.)

Your recursive method should be called subsetSumHelp and have the following signature:

// 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);

This method will be called by the following method to solve the initial problem:

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

     return subsetSumHelp(values, target, 0);

}

Basically, you will read the information from the file into an array. Then you will use that array as a parameter to the subsetSum method to solve the problem.

The key to writing this method is the following logic:

Given a set of values from which to obtain a subset that adds up to a particular value T, we can solve the problem by considering the following two options:

a) Take the first value in the list to create the subset.

b) Do not take the first value in the list to create the subset.

For example, if we had the subset {4, 3, 8, 8, 5} and we were trying to obtain a sum of 15, then we have two choices:

a) Include the value 4, then we have to find values in the rest of the set that add to 11.

b) Don't include 4, and find values in the rest of the set that add to 15.

Sample Run

What is the file with the jelly bean information?

jelly.txt

How many jelly beans do you want to buy?

8

It's your lucky day, you CAN buy exactly 8 jelly beans.

(Note: This sample run assumes that jelly.txt is the file listed on the first page of this assignment.)

