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1. Give a standard Turing machine for recognizing the language
{wwR | w e {a,b}*}.
(w' is the string w reversed).

2. Give a standard Turing machine for recognizing the language
{w € {a,b}" | wcontains equally many as and bs }.

3. Give a standard Turing machine SHIFT, which shifts the input one posi-
tion to the right and writes the symbol # to the beginning of the tape (e.g.,
input string abb becomes #abb). The input alphabet is { a,b }.

4. Give a (single-tape) standard Turing machine which, given two equally
long binary strings as input, examines whether the numerical value of the
tirst string is greater or equal to that of the second one.

More exactly, give a TM for recognizing the language

GEQ = {a#y | z,y € {01}, |z[ = |y| = Lin(z) = n(y) },

where n(z) denotes the numerical value of the binary string 2. To simplify
things, you may assume that you have access to a TM for recognizing the
language

OK = {z#y | z,y € {0,1}*,|$| =yl > 1},

which leaves the original input to the tape when it halts.

5. Give a nondeterministic Turing machine for recognizing the language
{ww|we{ab}" }.

6. Can we compose a Turing machine for recognizing prime numbers from
the nondeterministic TM for composite numbers by exchanging its accep-
ting and rejecting final states with each other? What is the reason for your
answer?



