Theory of Computation

Lab #3: Implementing a DFA class, part 1
The mathematical description of a deterministic finite automaton (DFA) has five components:

· a non-empty, finite set of states Q
· an alphabet S
· a transition function d which maps Q × S to Q
· a unique "start" state (element of Q)

· a set of zero or more "final" states (subset of Q)
In our implementation, the set Q will be the integers from 0 through n - 1 (where n is the number of states in the DFA), and we will include a sixth component, a list of state names to be associated with the state numbers.  
Recall that the language L which is accepted (or recognized) by the DFA is the set of all strings in S* which direct the DFA from "start" to any "final" state according to the transition function d.
In this lab, we begin the implementation of a DFA class in Java.  A second class, IntSet, is provided to support the DFA implementation.  The DFA methods to be implemented in this lab are as follows:

· DFA(int n, String[ ] L, String startL, String a, int[ ][ ] t, boolean[ ] f): constructor
· accepts(String inString):  tests whether this DFA accepts a given input string

· finalStates( ):  returns the set of state numbers of all final states
· printDFA( ):  pretty-prints the DFA specifications
· printTransitions( ):  pretty-prints the DFA transitions
· stateName(int i):  returns the label for a given state number
· stateNumber(String s):  returns the index of a given String in the stateLabel vector
· validLabel(String s):  tests whether a given String is a valid state label
· validState(int i):  tests whether a given integer is in the proper range to be a state number
· main(String[ ] args):  test method
WHAT TO DO:

1. Start Eclipse.
2. Create a new class called "IntSet" inside the finiteAutomata package.

3. Create a new class called "DFA" inside the finiteAutomata package.
4. From our course website (http://vault.hanover.edu/~wahl/TOCwin2008.htm), follow the link to Lab 3 documents and open the source code files.  Copy the contents of the files to your newly-created classes in Eclipse.
5. Save your IntSet class and your DFA class.  
6. Skim through the IntSet code to familiarize yourself with its methods.  Then, run IntSet as a Java application and examine the output to learn more about this class.
7. Read through the DFA source code to learn about the proposed implementation.  Ask questions as needed about any items you don’t understand.   
8. In the DFA class, replace all occurrences of  “// ???” with Java code to finish the initial DFA implementation.  Do your best to answer your own questions using the internet or a reference text on Java programming.  
9. When all syntax errors have been resolved, run your DFA class as a Java application.  Verify that your methods seem to be working correctly.
10. Use  Project > Generate Javadoc ... to generate updated javadoc documentation for your project.  
11. You are finished with this lab when all the DFA methods have been implemented according to the given specifications, your test code in the main method runs correctly, and you have successfully generated Javadoc documentation for your project.
WHAT TO TURN IN (write your name on each item):  
· Printed copy of your DFA source code
· Printed copy of the resulting output
· Electronic copy of DFA.html (email, CD, or flash memory)
· Electronic copy of DFA.java (email, CD, or flash memory)
· Due by ______________________
