
More on the language

    cyclicshift(L) = { yx  |  xy ∈ L }





1. Let M be a PDA that never pops from its stack. M accepts by final state. Prove that ℒ(M) is regular.



2. Prove that the language { x ∈ {a,b}* | #a(x) = #b(x) } is a DCFL.



3. It is known that a deterministic CFL is also unambiguous. Give an example of a UCFL that is not a DCFL.
    Prove unambiguity, and intuitively justify the non-deterministic property of your language.



4. Prove that the following grammar for all balanced-parentheses expressions is unambiguous.

    S ⟶ (S)S | ε



5. Consider the language L = ∈ {a,b}* | #a(x) = #b(x) }.

    (a) Prove that the language of the grammar S ⟶ aSbS | bSaS | ε is L.
    (b) Prove that the grammar of Part (a) is ambigous.
    (c) Design an unambiguous grammar for L.


