COT 4210 Exam #2

Lecturer: Arup Guha

10/18/00

Name: __________________ 

1) (10 pts) Give a derivation of the string acddcabdd using the following grammar and draw out the derivation tree for your derivation.

S -> SbS | A | (
A-> AcA | B

B -> a | dSd

2) (10 pts) Find the language represented by the following grammar and show the language using set notation. Prove (using the induction proof technique) that this grammar produces all the strings of the language. (Hint: Prove a relationship between the number of a’s and b’s and then prove an invariant about their orientation. ie. a’s followed by b’s followed by a’s, or something of that nature.)

S-> Baa | (
B-> bS | b
3) (8 pts) Eliminate the chain rules from the following grammar.

S -> SbaB | A

A-> AcB | B

B -> a | dSd | S

4) (7 pts) Let L1 be a context-free language and L2 be a regular language. Is L1 – L2  necessarily context-free? If so, prove this, otherwise give a counter-example where L1 is context-free and L2 is regular, but L1 – L2  is not context-free.

5) (10 pts) Construct a PDA that accepts the language of the following Greibach normal form grammar. (Remember, the construction in the book only makes an extended PDA. You must turn this into a normal PDA.) Draw a state transition diagram for your PDA.

S -> bA | a 

A -> a | dB | dBCA

B -> CB

C -> c

6) (10 pts) Using the pumping lemma show that the language L={an^2-n| n>=0} is not context free. (Note: Let n^2 = n2.)

7) (10 pts) Construct a PDA that accepts the language L={anb3n | n>=0}. Draw its state transition diagram.

8) (5 pts) Context-free languages are not closed under complementation. What is a flaw in the following argument which tries to show that the complement of a context-free language is also context-free?

If we have a language L that is a CFG, we can create a PDA M that accepts L. From this PDA, we can create a PDA M’, a final state PDA that accepts L. Now consider creating a PDA M’’ which accepts (L. M’’ will have all the same states, transitions, etc. as M’. The only difference will be in the set of final states. Let F’ be the set of final states in M’. For our new machine M’’, make the set of final states F’’ = Q’ – F’. Hence, all of the final states in M’ will be non-accepting states in M’’, and all the non-accepting states in M’ will now be final states in M’’. M’’ accepts precisely the language (L, thus, this language is context-free, just like L.
9) (5 pts) Robert E. Lee Middle School in Orlando is named after a famous confederate military leader. Name him. 




____________________________
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