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PART B (Graded by Perry)

PROBLEM 1 (3+3+3+3+3 points)

True or false? Justify your answers.
(A) {an2

: n ≥ 0} is context free.
(B) {anbm : n < m < 2n} is context free.
(C) {anb∗anb∗an : n ∈ N} is context free.
(D) If L is context-free and R is regular, then L−R is context-free.
(E) If L is context-free and R is regular, then R− L is context-free.

PROBLEM 2 (5 points)

Prove that if M is a PDA and there exists a number k such that for all w ∈ L(M), the size of the
stack is at most k in each step of every possible computation of w on M , then L(M) is regular.

PROBLEM 3 (Challenge! 3 points)

Write a context-sensitive grammar for the language {anbncn : n ≥ 0}.


