Formal Languages and Computation Theory

R. E. Newman-Wolfe, University of Florida

Created for

Hints on working with formal languages, grammars, expressions, automata, etc.

This list is being constructed for the class named above, but some items apply to a much more general set of endeavors. Please provide feedback and add to this list if you will.

Always try to work an exercise before getting help on it, but do not hesitate to get help even if you believe you have solved it successfully. Be prepared to give help to others, including offering a critique of their proofs and solutions. This hones your analytical skills, and helps you to obtain a deeper understanding of the material.

For each proof, clearly (and formally) state what it is you are attempting to prove. The formal statement often gives some clue as to how to approach the problem, and is in some cases half the problem itself. Verify that you have done what you set out to do when you think you are done. When you are creating a proof, see if you need all the power you bring to it initially. For example, you may attempt to prove something using strong induction when only weak induction is needed, or perhaps you don’t need induction at all. In any case, reduce the power if possible. When devising an inductive proof, make sure that your base case and your inductive hypothesis cover what you need when proving the inductive step. Sometimes you will need to have more than one base case for the induction to work.

Use previous results if at all possible in your proofs. This helps reveal the utility of the earlier results and may increase your understanding of them, as well as shorten your proof. Be sure that they apply before you use them, though. In particular, for this class, make a distinction between languages, expressions, grammars, and machines and the theorems that address each. If you attempt to prove some property P for some set A, that is, you wish to prove P(A) is true, then don’t waste your time proving anything about some other set B. In particular, showing that P(A’) is false for the complement of A gets you nowhere.

When constructing an FSA or a regular expression for a language, test it out on several positive and negative example strings. In fact, it is best if you sketch a proof that it does what you want in your head, but almost all of the incorrect constructions I see have short counterexamples.

This document is by Richard E. Newman-Wolfe.

Send comments to nemo@cis.ufl.edu