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1. (10%) Prove or disprove that the following language
L= {wwrt | w,t € {3 bl Iw/ 21}
is regular, where wr denotes the reverse of string w.

2. (10%) Prove or disprove that if A and B are both nonregular, A U/ B is also nonregular.

3. (10%) Prove or disprove that the following language
La={abick | [ Lk 20,i+k=J}
is context free.

4. (10%) Prove or disprove grammar &= {{S/, {a, b/, P, 8§/, where P contains the following

productions:
§—asp/SS/ ¢,

is ambiguous.

5. (10%) Prove or disprove that the language denoted by grammar G, i.¢., L(G#), is inherently

ambiguous.
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6. (7%)Consider the following Turing Machine M, where gp is the start state, ¢y is the
accepting state and B is blank symbol. Deduce what M does on any string in {0, 1}*.

Table 1: Turing machine A/

3{(g,a) 0 1 B
go (Qm 1) R) (QIa 1: R) (Q_f: B: R)
41 (QZ, O:L) (Q2s 1: L) (QQ:Br L)
g2 - (40,0, R) -
o - - -

7. (8%) Show how to reduce the Modified Post’s Correspondence Problem (MPCP) to the
Post’s Correspondence Problem (PCP).

8. (24%) Define Ly = {{M)|L(M) = B}, Ly = {{(M)|L{M) # 0} (1) Prove that L, is RE
(i.e. Turing recognizable). (2) Prove that L, is not recursive {i.e. not decidable). (3)
Prove that L, is not RE (i.e. not Turing recognizable).

9. (11%) If there is an algorithm A that can decide SAT in polynomial time, give a polynomial
time algorithm that can produce a truth assignment when given a satisfiable Boolean
formula as input.




