Formal Languages Qualifying Exam
Spring 1998

. Consider the context free grammar
G = [{S}, {a,b},S,P]
where P is:
S—+SaSaSbS|[SaSbSaS|SbSaSaS|2\

Formally prove that L(G) = L = {w | w has twice as many a’s as b’s}.

This is a relatively easy question, but one for which we expect you to be very precise
and complete.

. State and prove the smallest language class (recursive, r.e., co-r.e., or non-r.e. /co-1.e.
(highly undecidable)) into which each of the following languages fall, where Fy and F,
are DFAs, P; and P, are PDAs and M; and M, are Turing Machines. You may as-
sume standard equivalences of language classes and their acceptors, the Myhill-Nerode
Theorem, the various Pumping Lemmas, either of Rice’s Theorems, results concerning
‘canonical’ languages of the various classes and well-known decidability results (e.g.
from Hopcroft and Ullman) and closure results about regular, context-free, and r.e.
languages.

Of course, you must explicitly state any assumptions that you are making.







