Alternate Homework #3 Computer Science II Summer 2007
Assigned: 7/18/07

Due: 7/30/07, 11:55pm WebCT Time
The Problem

You are given a set of n nuts and a set of n bolts, which match. You do not have the ability to compare two nuts to each other to see if one is bigger than the other. You also do not have the ability to compare two bolts to each other to see if they match. But, given one nut and one bolt, you can compare the two of them and determine whether or not they match, or if the nut is too small, or if the nut is too big. Your goal will be to write a method (as efficiently as possible) that takes an array of nuts and an array of bolts, and matches all of the nuts to all of the bolts. You will be given the specification for two classes, the Nut class and the Bolt class. You will need to utilize these specifications in your solution.

Nut Class
// Returns a negative integer if the current nut is too 

// small for the Bolt n, 0 if they match, and a positive

// integer if it's too big.
public int compareTo(Bolt b);

Bolt Class
// Returns a negative integer if the current bolt is too 

// small for the Nut n, 0 if they match, and a positive

// integer if it's too big.

public int compareTo(Nut n);

NutsBolts Class

// Returns true if and only if the nut in each index of 

// nuts matches the bolt in the corresponding index of 

// bolts.

public static boolean correctFit(Nut[] nuts, Bolt[] bolts);
// Returns an array of random Bolts.
public static Bolt[] makeRandomBolts(Random r, int size);
// Returns an array of Nut objects that match the Bolt

// object in bolts, but the nuts are shuffled in the

// array.
public static Nut[] makeMatchingNuts(Random r, Bolt[] bolts);

Your Job

You are to write code in the class MatchNutsBolts.java. The method you should write has the following signature and task:

// Pre-condition: nuts and bolts are of the same size and

//                contain Nut and Bolt objects that all 

//                match, but not necessarily in the given

//                order.

// Post-condition: nuts and bolts will store matching Nut
//                 and Bolt objects in each index. Thus,

//                 the Nut in index 0 of nuts will match

//                 the Bolt in index 0 of bolts, etc.
public static void match(Nut[] nuts, Bolt[] bolts);
In order to test your code, you should create a main method in the MatchNutsBolts.java file. In this main method, use the methods provided to you as shown in the documentation above to do the following:


(1) Create a random array of Bolt.


(2) Create a matching array of Nut.


(3) Run your method on these two arrays.


(4) Test to see if it worked using the correctFit method.

Other Details

You will be provided with the .class files for the Nut class, Bolt class and the NutsBolts class. Please download these from WebCT or the course web page. Store them in the same directory as where you create MatchNutsBolts.java. When you compile MatchNutsBolts.java in jCreator, the compiler should have no trouble recognizing any method calls from those classes.
Grading Details

Your grade will be based on the following three aspects:

(1) Correctness

(2) Time efficiency

(3) Coding Style

To give you an idea, for n nuts and bolts, an average run-time of 
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 will earn a maximum score of 60. To earn a 100, your algorithm must have an average run-time of 
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. (Hint: The latter algorithm uses a divide and conquer strategy.)

Deliverables

Turn in the file MatchNutsBolts.java through WebCT by the designated due date. Remember, NO LATE SUBMISSIONS WILL BE ACCEPTED.
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