COT 4210 Exam #3 

Turing Machines

Lecturer : Arup Guha

4/9/02

Name : ________________

1) Let M be the Turing machine defined by
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a) (8 pts) Trace a computation of M on the input string 011.

b) (8 pts) Consider tracing another computation on M with an input string of length 8. What are the possible strings that could be left on the tape after the computation halts? (Hint: The number of possible answers is less than 10.)

c) (8 pts) Given an input string w run on M, how can you determine the last bit of the string left on the tape after M halts? (Hint: This answer isn't perfectly simple, so don't be alarmed if your answer seems a bit awkward or contrived.)

2) (25 pts) Let L = {<M> | M is a DFA and L(M) contains an infinite number of strings}. Show that L is decidable by giving a high level algorithm that shows how to decide whether a given DFA M accepts an infinite number of strings or not.
3) (25 pts) Prove that the intersection of two decidable languages is also decidable.
4) (25 pts) Consider the following language: 

L = {<M1, M2> | There exists a string w such that w(L(M1) and w(L(M2) }

Prove that L is undecidable.

5) (1 pt) Name one food item served at Taco Bell? _____________________________

Please place any work from problems you could not complete in the allotted space on this page. Clearly mark which question you are working on.

