Turing Machines (a seven tuple) - Ryan Hamoud and Jorge Ramirez

(Q, ∑, Γ, ó, q0, qaccept, qreject)

Q = the states in the TM

​∑ = input alphabet (will not contain blank character)

Γ = tape alphabet (will contain blank character)

ó= transition function

q0 = the start state

qaccept = the one accept state

qreject = the one reject state

It is possible to not finish (the string is not in the language of the turing machine)

Example


---------------------------------------------------


| w1 | w2 | w3 | w4 | … | wn |


---------------------------------------------------

Example

---------------------------------


| 0 | 1 | 0 | 0 | 0 | 1 |


---------------------------------

u | q | v


string | state | string


0 1 0 q2 0 0 1

label’s the state to the right of the label.





In this case, we are in state q2 and the next string is 0


If we try to move left off of the leftmost tape square, you simply stay there.

Turing Recognizable: There exists a turing machine that can “recognize” the language (every string in the language will eventually be accepted by the turing machine.  String will either be rejected or loop forever).

Turing Decideable: There exists a turing machine that halts on all inputs and correctly accepts or rejects each possible input string.

The turing decideable languages are a subset of the turing recognizable languages.

The haulting problem

We need to build a turing machine that takes 2 inputs:


<m>, description of a turing machine


W, an input string

And answers the question: Will m, when run on w, hault?

If so, (<m>, w) is an element of L, else (<m>, w) is not an element of L.

Ex) Page 132 from book

A= {02^n | n 
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 0}

1) Cross off ever other 0.

2) If Single 0 in the input originally, then accept.

3) If the number of 0’s is > 1 but odd, then reject.

4) Go back to start of input.

5) Go back to step 1.
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Blank Symbol = ₪

Q = {q​​1, q​​2, q​​3, q​​4, q​​5, q​​accept, q​​reject }

​∑ = {0}

Γ = {0,x, ₪}

Input = 0000

q​​1 0000

₪q​​2000

₪xq300

₪x0q4​0

₪x0xq3₪

₪x0q5x₪

₪xq50x₪
₪q5x0x₪

q5₪x0x₪

₪q2x0x₪

₪xq20x₪

₪xxq3x₪

₪xxxq3₪

₪xxq5x₪


₪xq5xx₪

₪q5xxx₪

q5₪xxx₪

₪q2xxx₪

₪xq2xx₪

₪xxq2x₪

₪xxxq2₪

₪xxx₪qaccept

· 2n 0’s in the beginning, after one iteration there will be 2n-1-l 0’s.

q1 = Start state, marks a blank on the left most square.

q2 = Start reading from left side of the input ( Except for the first time through).

q3 = Just read in 2 0’s of a pair of zeros.

q4 = Read in one 0 of a pair of zeros.

q5 = We have gone back to the beginning of the input.

Ex) Page 133 from book

B = {w#w | w Є{0,1}*}.

Blank Symbol = ₪

Q = {q​​1,…,q​​14, q​​accept, q​​reject }

​∑ = {0,1,#}

Γ = {0,1,#,x, ₪}
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q1 = Read in # go right to q14  or Read in a 0,1
q2,q4,q6 &  q3,q5,q7 = Read Through input make sure in proper form.

q8  =  Reading in 0, reading before #

q9  =  Reading in 1, reading before #

q10 = Read in 0, reading after #

q11 = Read in 1, reading after #

q13 = Start over Again.

Ex) L = {ai bj ck | 0<i<j<k}

1) Scan input to see if it is in the proper form.

2)  Move tape head back to the left end.

3) Go back and forth canceling a’s and b’s replacing them with x’s and y’s respectively.

4) If more or equal number of a’s reject

5) Compare the y’s to c’s
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