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Answer question 1 and any four from the rest

1. (a) The regular expression of the given diagram is...?

(b) Write a regular grammar corresponding to the diagram of the question a)
(c) Write a language corresponding to the diagram of the question a)
(d) Identify the regular language (anbm, anbn, anbman, where m, n ≥ 0)
(e) The C language is (Regular, Context free, Context-sensitive) ...?
(f) The number of strings in the language {w ϵ {a, b}∗ : 0 < |w| < 4} ...?
(g) State the pigeonhole principle.
(h) PDA can recognize the language (Context-free, Context-sensitive,
Recursive).
(i) Arrange NFA, NPDA, DFA, TM, DPDA based on the computation power.
(j) Define Chomsky Normal Form with an example.

2 x 10

2. (a) Design a DFA for the language L = {w ϵ {a, b}∗: where w contains the
pattern aba }.
(b) Write a regular expression over Σ = {a, b} of an even string length.
(c) Design a NFA for the regular expression (0∗(01)∗0∗)∗.

7 + 5 + 8

3. State and prove the Pumping Lemma for the regular language. Using
Pumping Lemma proves that the language { anbn: n ≥ 0} is not regular.

5 + 8 + 7

4. (a) Design a PDA for the language { anbn: n ≥ 0}
(b) Give a CFG for L = { aibicj : i, j ≥ 0}
(c) L = { aibjck: i, j ≥ 0 and k = i+ j}, Is the language context-free?

10 + 8 + 2
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5. (a) Is this grammar ambiguous? Give explanation. { S → aS|aSbS|c }
(a) Define the Turing machine. Design a Turing machine for the language L =
{ anbncn: n > 0}

6 + 4 + 10

6. Answer any four:
(a) Mealy and Moore Machine
(b) Linear Bounded Automata
(c) Halting problem
(d) Recursively enumerable language
(e) Multi-tape Turing Machine
(f) Parse tree

4 x 5
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