UNIVERSITY OF WESTERN ONTARIO Computer Science 331a, Fall 2006

Foundations of Computer Science

ASSIGNMENT 4 Due date: Tuesday, December 5, 2006

1. Let G be the context-free grammar S −→ aSASb | Saa | b A −→ caA | Ac | bca Construct an equivalent context-free grammar in Chomsky normal form.

2. Construct a push-down automaton to accept the language {xx^R : x is in {a, b}^�}. Describe informally how your automaton works. Give two words accepted by the automaton and two words rejected by it. Use JFLAP to check your answers. Print your automaton and return it with the assignment.

3. Use the Pumping Lemma for Context-free Languages to show that the language L = {a^ib^j c^k| i < j < k} is not context-free.

4. Let Σ = {a, b}. Construct a deterministic Turing machine (DTM) which, for any given input x, produces xx as an output on the tape. Informally describe how your DTM works and return a JFLAP print-out of your DTM. Give two examples of computations of your DTM, one for an input word w_1 of length 5, and one for an input word w_2 of length 7. Hand-write the DTM derivation and the output of the DTM computation started with w_1 as an input. Return the print-out of the output of a JFLAP run of the DTM computation started with w_2 as an input. (Hint: consult the example of 1-tape Turing machine in JFLAP for details on how to enter states and transitions.)

5. Show that the language L = {0^n1^n0^n| n ≥ 1} is decidable. Describe informally how your decision-making DTM works.