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Automata and Regular Expressions

September 17, 2025

In the following two workshop problems, you can use as many of the tools we have learned
so far in the class as you want. Just about everything applies! But you could also do them totally
without them, but where’s the fun in that? If you use your Antimirov derivatives, product and
flip constructions, and Kleene’s Algorithm applications wisely, you will have a great time.

Problem 1 (Complement of a˚). Let A “ ta, b, cu. By the Finite Recognizability, Closure under
Complement, and Kleene Theorems, the complement of the language Lpa˚q,

L “ A˚zLpa˚q

is also regular. Find a regular expression r such that Lprq “ L. (Note that this is a proof of the
equation r ` a˚ “L pa ` bq˚!)
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Problem 2 (Complement of a˚ ` b˚). Let A “ ta, b, cu. By the Finite Recognizability, Closure
under Complement, and Kleene Theorems, the complement of the language Lpa˚ ` b˚q,

L “ A˚zLpa˚ ` b˚q

is also regular. Find a regular expression r such that Lprq “ L. (Note that this is a proof of the
equation r ` a˚ ` b˚ “L pa ` bq˚!)



Problem 3 (Multiple of 3). Let A “ t1, 2u and recall the language

L1 “ tw P A˚ | sumpwq is a multiple of 3u

Find a regular expression r such that Lprq “ L1.



Problem 4 (Intersecting Monsters (Challenging!!)). Now let A “ t1, 2u. Consider the languages
below:

L1 “ tw P A˚ | sumpwq is a multiple of 3u L2 “ tw P A˚ | w contains 122u

We have already seen that these are finitely recognizable languages, which by Kleene’s theorem
tells us they are regular. From the Finite Recognizability, Closure under Intersections, and Kleene
Theorems, the intersection of these languages is also regular. Find a regular expression r such
that Lprq “ L1 X L2.


