CS 334 - Fall 2004: Answers to Assignment 5
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Assume the language of matched parentheses is regiilan tiere is some n
such that any string w in the language with |w| greaterni@an be factored into
3 parts xyz with ¥ A, |xy|< n, andlk = 0, xy‘z is in the matched parentheses
language. Suppose w is such a string and we factor it salitb&the left parens
are in x. Then whether y has left or right parevigen they are repeated, they fail
to match. Similarly for other possible factorizations.

. Assume the language is regular and choose an appropratiength n or

greater. Say w ="00". Suppose we factor w as xyz with [gyh. Then x
consists of all 0’s, n or fewer, so xz, which musirbthe language, consists of
fewer than n O’s followed by a 1 and exactly n 0’s, nahelanguage.

Let n be the pumping lemma constant and choose N =0w = Xyz, theny
consists of between 1 ands n 0’s. So xyyz has lengtreba /i + 1 and A +n.

The perfect square aftef is (n + 1)2 = A+ 2n + 1. So the length of xyyz lies
strictly between the consecutive perfect squafesid (n + 13. Hence, pumping
will not work.

When we try to factor any string of the form #amto xyz as required in the
pumping lemma, we spoil the form of the strings needed.

The pumping lemma cannot prove a language is regularcdriepositive can
be used to prove that a language is not regular.
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The language of the regular expressagab)*ba

Start with a DFA, say M, for L. Construct a newA)B, the same as M except
that state q is an accepting state of B(ff, a) is an accepting state of M. Then B
accepts input string w iff A accepts wa.

Take the complement of the given language. The restlieilanguage consisting
of all strings of 0’s and 1’s that are not in 0*1*, plus $hengs of form 01".
Intersect this with 0*1* and we get the language of strofghe form Onln.

Since complementation and intersection with a redataguage preserve
regularity, if the given language were regular, thenahguage of @" would be
regular, but we have proven otherwise.
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Apply the algorithm for determining distinguishable stéweboth FSA’s at once.
Same as the cardinality for N - - countable.

We will draw a finite state machine in class.

Check to see if there is any path from the startatg $ a final state.



