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3-12-08
Exam 2 Information
You will take exam #2 on Monday 3/17, in class.  It will cover Chapter 2 ONLY.  I've decided to save Turing Machines for the final exam.

The format of the exam will be similar to the first exam.  Review your chapter 2 homework problems along with all the associated concepts and theorems.

Chapter 2 Content
2.1.  Concepts:  context-free grammar, grammar rules, variables, terminals, derivation, parse tree, language of the grammar, context-free language, notation with arrows and starred arrows (p.102), formal definition of a context-free grammar as a 4-tuple, leftmost derivation, ambiguous grammar, inherently ambiguous language, Chomsky Normal Form grammar.
2.1.  Theorems:  (1)  Every regular language is context-free.  (2)  Every context-free language can be generated by some grammar in Chomsky Normal Form (we practiced a conversion procedure for turning any CF grammar to a CNF grammar).

2.2.  Concepts:  pushdown automaton, pushing and popping symbols on the stack, formal definition of PDA as a 6-tuple (p.111), describing a PDA with a state diagram, describing a PDA in English ("informal description"), designing a PDA to recognize a regular language (ignore the stack), designing a PDA to recognize a non-regular language (must use the stack).
2.2  Theorems:  (1)  If a language is context-free, then some PDA recognizes it (we practiced a conversion procedure for turning any CF grammar to a PDA).  (2)  If a language is recognized by some PDA, then it is context-free (we skipped the procedure for converting a PDA to a CF grammar).  

2.3.  Memorize and know how to apply the Pumping Lemma for Context-Free Languages (p.123) to prove, by contradiction, that a given language is not context-free.  I guarantee, this will appear on the exam.  Here is the standard outline for using the pumping lemma to show that language A is not context-free:
· Assume A is context-free.

· Let p ≥ 1 be a pumping length for A.

· Set s = ______________ (choose a specific string s in A with length at least p)

· Since |s| ≥ p, we use the pumping lemma to write s = uvxyz satisfying three conditions:  (1)  for each i ≥ 0, 
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;  (2) |vy| > 0;  (3) |vxy| ≤ p.
· By considering all the ways in which (2) and (3) can be satisfied, contradict item (1) -- show that whenever (2) and (3) are both true, (1) must be false.

· Contradiction!  So, A is not context-free.
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