CS/ECE 374 Lab 14b — May 1 Spring 2026

Rice’s Theorem. Let L be any set of languages that satisfies the following conditions:
* There is a Turing machine Y such that AccepT(Y) € L.
* There is a Turing machine N such that AccepT(N) & L.

The language AccepTIN(L) := {(M ) | AccepT(M) € L} is undecidable.

For almost all applications of Rice’s theorem, We can use one of the following trivial Turing
machines as either Y or N:
* Mpcerpr 1S @ Turing machine whose start state is also its accept state. Mpccgpr trivially
accepts every input string; in other words, ACCEPT(Mpccppr) = 2.
* Mgy, ecr is @ Turing machine whose start state is also its reject state. Mgy zcr trivially rejects
every input string; in other words, ACCEPT(Mpg5cr) = D-

Prove that the following languages are undecidable using Rice’s Theorem:
1. ACCEPTREGULAR := {(M) \ AccepT(M) is regular}
2. ACCEPTILLINI := {(M) | M accepts the string ILLINI}
3. ACCEPTPALINDROME := {(M ) | M accepts at least one palindrome}

4. ACCEPTTHREE := {(M ) \ M accepts exactly three strings}

To think about later. Which of the following languages are undecidable? How would you
prove that?

. Accert{{e}} := {(M) | M accepts only the string ¢; that is, AcCEpPT(M) = {s}}

U1

(o)

. AccerT{Q} := {(M ) | M does not accept any strings; that is, AcCEpT(M) = @}
7. ACCEPT=REJECT := {(M ) | AccepT(M) = REJECT(M) }
8. ACCEPT#REJECT := {(M ) | AcceprT(M) # REJECT(M) }

9. ACCEPTUREJECT := {(M) | AccepT(M)UREJECT(M) = Z*}



