CMPE 250 – DATA STRUCTURES & ALGORITHMS
 
Project #3
 
Due: 15.5.2008 Thursday at 23:59
 
Sums of four numbers 
 
You are given an array that contains N numbers. You want to determine if there are four numbers whose sum equals a given number K. Any number in the input may be used more than once when calculating the sum. Consider the following input-output combinations to capture what is meant:

Input: 8, 2, 7, 10, 3, 14, 25
K = 27







[$$$]
Output: YES /*because 8+2+3+14 = 27 */
Input: 87, 1, 54, 41, 28, 12

K = 101

Output: YES /*because 87+1+1+12 = 101 */

Input: 7, 10, 5, 43, 2, 18, 58, 125

K = 28

Output: YES /*because 7+7+7+7 = 28 */

Input: 10, 3, 5, 98, 41, 63, 48, 102

K = 24

Output: NO /*because no group of four numbers whose sum is 24 exists. */

You are supposed to design an O(N2logN) algorithm that solves the given problem.
Input & Output:
· You are to read the given input from a file named “input.txt” formatted like the following, one number on each line:

8

2

7

10

3

14

25
· You can assume that all those numbers are integers.

· You must prompt the user to read K, which is also an integer.

· A sample section (with the input given in [$$$]) may look like the following:
% java sums

> Reading data from input.txt!...



> Please enter the value of K: 27



> YES
Attention:
You are supposed to design your solution such that your program runs in O(N2logN) time, at most. Solutions with arbitrary and worse time complexities will cause a reduction in your grade. Your code and design will carefully be inspected to catch if your solution is worse than expected. In especially large data sets, the running time of your algorithm may already signal that your solution is not performing with the expected time complexity.
In your design document, clearly describe your solution and present a formal justification for its time complexity. This will also be crucial in grading.   

Your design document must also contain the answer to the following question:

What would be the time complexity of a program that follows the same lines of your design but solves the problem for eight (8) numbers rather than four (4)? Present your answer with a formal justification and reasons.
Implementation Notes
 
· Make sure your code compiles with JDK 6.

 
REMARKS:
 
· Source code should be cleverly commented (Do not exaggerate!).

· For each project you should write a report explaining design and implementation issues as well as anything a person may need to know while testing your program.

· The document format may be like the one linked via the course’s web site. But you are not restricted to that format. You may cancel irrelevant sections; include sections of your own, etc.

· For projects, you need to submit your .java files, .class files and your document. The instructions on how to do and submit your projects are at the course web site.
 
· Late giving policy may be strict. Try to finish on time. 

· Do not cheat!
