CS 335
Study Guide for Exam 3
12-5-11
Be prepared to answer any question similar to your homework assignments from Chapters 4, 5, and 7.  Also review the reading and be prepared for questions such as the following.

Chapter 4-5:  Decidability and Undecidability
1. If M is a DFA, what is <M>?  Same question if M is an NFA, regular expression, PDA, CFG, TM, graph, integer, etc.  Be specific.
2. Precisely define the following languages (these are examples of decidable languages):  ADFA; ANFA; AREX; EDFA; EQDFA; ACFG; ECFG.

3. Precisely define the following languages (these are examples of undecidable languages):  ATM; HALTTM; ETM; REGULARTM; EQTM; ALLCFG; EQCFG; PCP.

4. Prove that if L is decidable, then the complement of L is also decidable.

5. Prove that if L is recognizable, and the complement of L is recognizable, then L is decidable.

6. Use the fact that ADFA is decidable to prove ANFA is decidable.

7. Prove EQDFA is decidable.

8. Use the fact that ATM is undecidable to prove HALTTM is undecidable.
9. Use the fact that ATM is undecidable to prove ETM is undecidable.
Chapter 7:  Time Complexity
1. Definition 7.1, worst-case time complexity of a standard TM.

2. Definition 7.2, f (n) is in O(g(n)).

3. Definition 7.3, f (n) is in o(g(n)).

4. Analyze a given algorithm for big-O time complexity.

5. Definition 7.7, TIME(t(n)).

6. Definition 7.12, P = 
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TIME(nk).

7. Reasonable encoding method for a positive integer input (p.259).
8. Definition 7.18, verifier for a language A.

9. Definition of NP.
10. Corollary 7.22, NP = 
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NTIME(nk).

11. The most famous unanswered question in Theory of Computation is .... ?  Illustrate with a diagram like Figure 7.26.
12. Make a Venn diagram showing the subset-of relationships among the following classes of languages:  Decidable, Turing-Recognizable, Regular, P, NP, Context-Free.  Give an example in each region of the diagram (unless no such example has been found!).  
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