(CS21004 - Tutorial 6

Solution Sketch

Instructions: For the problems with (To submit), please write the answers neatly
in loose sheets and submit to the TA before the end of the tutorial.

1. Provide Context Free Grammars (CFGs) for the following languages:
a. Ly = {wwf|lw € {0,1}*}
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b. Ly = {a'/c¥li, j,k > 0 and i = j or j = k}
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d. Ly = {01192%|k <ior k < j}
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2. Use Myhill-Nerode theorem to prove non-regularity for the following languages:

a. Ly, where Ls is the language of palindromes over {a, b}

Solution: Assume that Ls is regular, thus there is a Myhill Nerode relation
=. Let kK # m and a* = a™. Now, by right congruence, a*ba* = a™ba".
But this is not possible because a*ba* € Ls but a™ba* ¢ Ls. Hence a
contradiction. Thus, there are infinitely many equivalence classes for {a*|k >
0}. Hence = is not Myhill-nerode and Lj is non-regular.

b. Lg = {uufv|u,v € £t}
Solution: Assume that Lg is regular, thus there is a Myhill Nerode relation
=. Let k # m and ab®**'a = ab®™*'a. By right congruence ab***aab**taa =
ab®laab®*laa. Note that the first string is in Lg (take u = ab**! and
v = a) but the second string cannot be because any prefix of the second string
has to end with ba to qualify for uu'*. It happens for ab*"*a, which is not
valid since it is not even, and ab*"*'aab***'a, which is not a palindrome.
Hence, there are infinite equivalence classes for {ab**1alk > 0}



