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, Where n is a non-negative integer. Design a Turing Machine for the language L.

1) If there’s one ‘0’ ACCEPT.

2) Cross-off every other ‘0’.

3) If the last ‘0’ doesn’t get crossed –off REJECT.

4) Return the read-write head to the beginning of the input. Go to step-1.

Algorithm for this Turing Machine:

While ( n > 1 )

{

      if ( n % 2 ==1)

         reject

      else

         n = n/2;

}

State Diagram Representation For this Turing Machine: 
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Fig - 1
Now, we justify a string ‘0000’ on the above Turing Machine: 

(We write ‘B’ to denote Blank)
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At this step, we accept the string upon reading the blank as the next character.
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Variation Of Turing Machine:

1) 2-Way Tape:

Given a standard Turing Machine that executes a task .It can be shown that 2-way Turing Machine does the same.
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Fig – 2: 2-way Tape

This machine above has the same computing power as a standard Turing Machine. The proof goes as follows:

Clearly, this machine can simulate any standard Turing Machine.

Now, we will show how a standard Turing Machine can simulate one with a Two-Way Tape.

Imagine wrapping around the two way tape, so that each square except for the 0 square is comprised of two squares:
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It's possible that both tape squares with indexes i and -i have characters written on them. However, given the original alphabet ( of the Two-Way Tape machine, you can create a new alphabet (' = (x(, that precisely stores the components of both index i and index -i. Now, when perform a transition, the information we need is whether we are on the "positive" side of the tape, or the "negative" side. (This tells us whether to read the upper or lower character on that particular tape square.) On the positive side of the tape, the transitions remain essentially the same, only with the change of each read and written character. Here we have to account for our new alphabet ('. When we are on the negative side of the tape, each original transition that moved to the left will now move to the right and vice versa. (Of course, here too we must make sure only to "edit" the top half of the tape.)

With these changes, a standard Turing Machine can simulate a Two-Way Tape machine exactly.

2) Multi - Tape Turing Machine:

    M
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Fig – 3: Multi-tape Turing Machine

It can be shown that any language accepted by Multi Tape Turing Machine can be accepted in a standard Turing Machine also.

Non-Deterministic Turing Machine:

1) We can have more than one transition from a Q *  T pair.

  ( (  q,c ) є Q * T )

	Q
	T
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2) A string is accepted if there exists some computation path that leads to q
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3) Transition without going L or R .                        




Home-Work  Due on 09/11/2003





Design a Turing Machine to accept any binary string that has the same number of  0’s and 1’s .





Include Formal Specifications:





                                Q – States


                                 ∑ - Input Alphabet


                                T- Tape Alphabet


                                δ-Transition Function


                                q� EMBED Equation.3  ���- Start State


                                q� EMBED Equation.3  ���- Accept State


                                q� EMBED Equation.3  ���- Reject State


                                q� EMBED Paint.Picture  ���


    � EMBED Equation.3  ���
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