CPSC 351 — Tutorial Exercise #14
Hint for the Problem in This Exercise

Consider an alphabet Yoty = Ytm U {#}. A pair of Turing machines M; and M, can be
encoded as a string a# € X5, where o € TM C X7, is the encoding for M, and 8 € TM C
>Tm is the encoding for M. Let Pairmy C X357, be the language of encodings of pairs of Turing
machines

My = (Q1,%,1'1,61,90,1,94,1, qR,1)
and
My = (Q2,%,T'2,62,q0,2,94,2; 4R,2)
with the same input alphabet 3.. As noted in this exercise, this language is decidable.

1. Let
Subsetry C Pairry € X5y

be the language including encodings of pairs of Turing machines M; and Ms, with the
same input alphabet X, such that L(M;) C L(M,). You were asked to prove that the
language Ety is undecidable.

Hint: Recall that it is easy to describe a Turing machine

—

M = (@\7 E» fa 57 Z]\07 CYA> CYR)

with alphabet X and language X*, for any alphabet X.



