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This exam is closed book and notes. Show partial solutions to get partial credit.
If your answers are not written legibly, you won't get full credit.
Clarity and succinctness will be rewarded.

Question 1: (out of 10)
Question 2: (out of 20)
Question 3: (out of 10)
Question 4: (out of 10)
Question 5: (out of 10)
Question 6: (out of 10)
Question 7: (out of 10)
Question 9: (out of 10)
Question 9: (out of 10)
Total: (out of 100)




1. Give a deterministic finite state automaton (FA) that accepts all strings over {a,b} that
contain the sub-word ab at least twice. Thus aabacaabab, abbbbabb are in the language and
baabb, abbba are not.
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2. a) Does the following hold? For every regular language L, every subset of L is regular as

& plo well, If not, then give a simple counterexample.
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b) Every non-regular language is infinite! True or false? Justify with a sentence.

S pis
f Yes' Al Pi‘-u}kz ﬂ&m/\qumg,b, Cne W:)HIM

o4,
“‘ Jotes it ff.mszb,frfuf(t/)

(O Rt

¢) The intersection of any two non-regular languages is non-regular. Is thls true or fa,lse'? It
false, then give a counterexample.
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d) Assume you are given two finite state automata each with five states jthat are known accept
the same language. First you determine that the two machines are not isomorphic (i.e.
identical except for renaming the states).
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What can you conclude from this already?
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3. Minimize the following FA. Show your work (give the table) Show the resultmg FA (1f the
number of states was reduced). '
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4. Use the “subset construction method” to convert the following NFA to an FA. Label the FA
- you produce with the corresponding subsets of the states of the original NFA.




5. Show that the language L = {0'17 : i > j} is non-regular by either using the following version
of the Pumping Lemma or by exhibiting an infinite set of pairwise distinguishable words (you
need to show that any pair in the set is distinguishable).

For every regular language I there is a constant NV such that each word z € L of length at
least N can be written as uvw such that the following holds:

luv] < N,
v is not the empty word and

for all ¢ > 0, wv'w € L.

Hint: Make sure that ydu are pumping in the right direction.
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6. Use the closure properties of regular languages to show that the following languages are not

regular: PAL
o —
a) The set of non-palindromes, i.e. the language {a,b}* — {w € {a,b}* : w = w?}
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b) Give six closure properties of regular languages.
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7. Show that there are four pairwise distinguishable word w.r.t. the language accepted by the
following FA. What does th}s mean about the FA?
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8. Show that for any regular language L § {0, 1}*, show that the followmg language is regular:
L = {w € L : w begins with 0}.
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9. Using the ”cross-product construction” method, build an FA for the intersection of the regular
languages accepted by the following two FA’s.
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