CPSC 351 — Tutorial Exercise #12
Reductions and Undecidability |

This tutorial exercise will be discussed on Wednesday, October 25, Thursday, October 26 and
Friday, October 27.

The questions are of the difficulty, and length, that would be appropriate for questions on a test
in CPSC 351.

Problems To Be Solved

1. Let X be an alphabet, let L C >*, and consider the language
LoL ={wj wy|wi,ws € L} C¥*.
Prove that L o L <o L.
2. Let ¥ be an alphabet. The reversal, w’, of a string w € ¥*, is the string obtained by
reversing the order of the symbols in the string. That is, if
W=0103...0,_10y
where a1, as, ... a,_1,ay € X (so that n is the length of w), then
wlt = ApQp_1...0900.
(a) Show that the function f : ¥* — ¥* such that f(w) = w?, for every string w € ¥*, is
a computable function.
Let L C *. Let L% be the set of reversals of strings in L, that is,
LR={wf|wel}
(b) Prove that L® <q L.
(c) Prove that LT <y L.

(d) Could either of the above results be used to prove that if L is undecidable then L%
is undecidable as well? If the answer if “no” then what reduction(s) could you give,
to prove this, instead?



