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Notice

This is Part 1 of this exercise sheet. A second part will be available on Monday.

Exercise 5
Which of the following structures are automatic structures?
a) ({a b}*, R1) where

Ri:={(uyv)|uvea b}, foralli:u(i)=aimplies v(i) = a}.

b) ({a}*, Ra, Rz) where
Ry :={(u,v,w) | u v,w e {a}*, length(u) > length(v) > length(w)}.

and
Rz :={(u,v,w) | u v, w e {a}*, length(u) > length(v) + length(w)}.

c) The configuration space (C, R) of a Turing machine TM. Here C consists of words of the
form wogw;, representing the configuration (g, w, p) with w = wow;y and |wg| = p. Two
configurations wygw, and ugruy are in relation R if there is a one-step transition from
Wwogwq 10 Ugrun .

Exercise 6

Let L be a regular language. Let R be an automatic relation. Show that universal projections of
R with respect to L are automatic relations.



