York University CSE2001 June 11, 2012

Homework Assignment #5
Due: June 18, 2012 at 7:00 p.m.

. Let ¥ = {0,1,#}. Let L = {www#v : u,v,w € {0,1}*}. Design a Turing Machine that
decides L.

You should use the submit command to submit your solution as a text file in York
University Turing Machine File Format (YUTMFF), which is described below. The Turing
machines described in YUTMDEF use the following conventions, as described in the lectures.

e They use a 1-way infinite tape.

e The tape alphabet has two different special symbols, > and LI that are not part of the
input alphabet.

e Initially, if the input string is w, the tape contains >w at the left end of the tape,
and the rest of the tape contains only U symbols. The head of the Turing machine is
initially positioned at the first character of the input string w (i.e., at the tape’s second
square).

e Whenever the Turing machine sees the > symbol, it must leave it unchanged and move
right (but it can change state).

We also make some naming conventions. We assume that the state set of the Turing
machine is @ = {qo, ¢1,- - -, o1} Where n > 3 and the tape alphabet of the Turing machine
is I' = {co,c1,...,¢cm_1} where m > 3. We also assume that ¢ is the initial state, g, o is
the accepting state and ¢,_; is the rejecting state. We assume that the input alphabet is
Y =A{co,c1,...,¢cp—1} where 0 <k <m —2and ¢,,_o = U and ¢, = .

We now explain how to describe, using YUTMDF, a Turing machine that follows the
conventions described above. The first line of the file contains the three integers n, m, and
k, separated by single spaces. (Recall that these are the sizes of the state set, tape alphabet
and input alphabet, respectively.)

Each character in the tape alphabet has a name. The second line of the file contains m —2
strings separated by single spaces that give the names of the characters ¢y, cq, ..., ¢n_3. We
use the name blank to represent c¢,,_s = Ll and leftend to represent c¢,,_1 = .

The third line contains a non-negative integer 7.

Following this, there are 7" lines. Each of these remaining lines of the description contains
five items i, a, i’, a’, d separated by single spaces, where i and ¢’ are integers with 0 < i <n—3
and 0 <4 <n —1 (inclusive), a and o' are names of characters in the tape alphabet and d
is a single character that is either L or R. This line indicates that §(¢;,a) = (¢, a’,d). No
two lines should have the same ¢ and a. Note that no transitions are given for situations
when the machine is in state ¢,_o or ¢,_1 since those are the accepting and rejecting states.
If no transition is given to describe 0(g;, @) for a non-halting state g;, then it is assumed that

0(gi,a) = (qi,a, R).



