COT 4210 Exam #3 

Turing Machines

Lecturer : Arup Guha
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Name : ________________

1) Let M be the Turing machine defined by
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a) (7 pts) Trace the computation for the input string abcab.

b) (5 pts) For what input strings does M halt?

c) (7 pts) If M does halt on input string w, describe the output (what is left on  M’s 

    tape after M halts) in terms of the input string w.

2) (20 pts) A Turing machine with jump right is similar to an ordinary Turing machine except that the transition function has the form


( : Q x ( ( Q x ( x {2R, L}

If ((q, a) = (r, b, 2R), when the machine is in state q reading in an a, the machine’s head jumps two spaces to the right after it writes a b on the old square and enters state r. This machine can not move right exactly one symbol. Show that Turing machines with jump right recognize any language that a standard Turing machine can. (In essence, given an arbitrary standard Turing machine show me how to construct a jump right Turing machine that does the same exact thing. Be specific with how this conversion is done and the extra transitions you must add to your “jump right” machine.)

3) (15 pts) Let language L be decidable(recursive). Describe, at a high level, how to create an enumerator for the complement of L((L). For this problem, assume that you have a Turing machine M that decides membership in L. Use M in your enumerator.

Choose EITHER question 4a to answer OR question 4b.

4a) (20 pts) Consider the following language: 

L = {af(k) |  k(N ( f(k) is a monotonically increasing function that has a range of




positive integers.}

A function that is monotonically increasing is one such that f(k+1) > f(k) for all non-negative integral values of k. Furthermore, in this problem, you are guaranteed that the function f is such that f(k)(Z+, the set of positive integers. (Note: N is the natural numbers 0, 1, 2, ...)

You must show that this language is decidable. You may use a multitape machine with as many tapes as you want. You may also assume that it is possible to compute f(k), given the value of k. (You can simply say that this is encoded in your Turing machine without saying how that part of the machine works.) Finally, as a hint, look at the TM construction the book uses to decide the language {ak | k=c2, for some integer c}. You can use the same general idea in your construction.

4b) (20 pts) Consider the following language: 

L = {<M>| M is a Turing machine that halts on at least one input string in (*.}

Show that L is NOT decidable. (Hint: Assume that you have a Turing machine T, that decides membership in L. Assuming that T exists and works properly, outline how to build H, a Turing machine that decides the halting problem.)

5) (1 pt) What color is the chewing gum Big Red? _____________________

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.
