
Formal Languages and Automata Theory
Spring Semester, 2016
Maximum Marks: 60

CS21004
Mid-Semester Exam
Time Limit: 2 Hours

This exam contains 2 page and 8 problems.

You should not use your books, notes, or any calculator. Be precise in your answers. Intuitive
justifications may not carry any marks, when you are asked to prove. All the sub-parts of a problem
should be answered at one place only. On multiple attempts, cross any attempt that you do not
want to be graded for.

There are no clarifications. In case of doubt, you can take a valid assumption, state that properly
and continue.

1. (5 points) Consider the set of all binary strings such that every pair of adjacent O's appears
before any pair of adjacent 1's. Prove that this is a regular language by giving a regular
expression for this.

2. (7 points) Construct a DFA to accept the set of all strings over {a, b} * that do not contain
both ab and ba as substrings but may contain one of these. Thus, the strings {a, ab, ba} are in
the language but {abba, baab} are not.

3. (8 points) Given a language L, define:

L1={VW:VEL,wrf-L}

Consider the following statements:

(a) If L is regular, then so is LI

(b) If L1 is regular, then so is L

Mark each statement as True / False. Justify your answer by providing appropriate proof (if
the statement is True) or counter-example (if the statement is False).

4. (6 points) Find the equivalent regular expression for the DFA given below.
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5. (6 points) Let L2 = {ai[)li i- j}. Prove or disprove that L2 is regular.

6. (8 points) Let L3 = {wtwRlw,t E {O,l}* and Iwl = Itl}. Use Pumping Lemma to prove that
L3 is not a regular language.
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7. (5 points) Consider the following grammar:

S --+ SSSlalab

What is the language generated by this grammar? Explain.

8. (15 points) Give context free grammars for the following languages

(a) L4 = {ai&ickd1Ii + j = k + I}

(b) L5 = {uawblu,w E {a,b}*,lul = Iwl}
(c) L6 = {anbmcklm > 2n + k}


