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Let L be an arbitrary regular language. Prove that the language reverse(L) := {wR | w e L} is regular.
Hint: Consider a DFA M that accepts L and construct a NFA that accepts reverse(L).

Let L be an arbitrary regular language. Prove that the language insertl(L) := {xly | xy € L} is regular.

Intuitively, insertl(L) is the set of all strings that can be obtained from strings in L by inserting exactly
one 1. For example, if L = {e, OOK!}, then insertl(L) = {1, 100K!,O10K!,O0O1K!,OO0K1!,O0K!1}.

Work on these later:
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Let L be an arbitrary regular language. Prove that the language deletel (L) := {xy | xly € L} is regular.

Intuitively, deletel(L) is the set of all strings that can be obtained from strings in L by deleting exactly
one 1. For example, if L = {101101,00, e}, then deletel(L) = {01101,10101,10110}.

Consider the following recursively defined function on strings:

€ itw=e
stutter(w) = _ _
aa e stutter(x) if w = ax for some symbol a and some string z

Intuitively, stutter(w) doubles every symbol in w. For example:

o stutter(PRESTO) = PPRREESSTTOO
o stutter(HOCUSoPOCUS) = HHOOCCUUSSooPPOOCCUUSS

Let L be an arbitrary regular language.

1. Prove that the language stutter (L) := {w | stutter(w) € L} is regular.
2. Prove that the language stutter(L) := {stutter(w) | w € L} is regular.

Consider the following recursively defined function on strings:

€ ifw=¢
evens(w) := < ¢ if w = a for some symbol a
b evens(x) if w = abz for some symbols a and b and some string x

Intuitively, evens(w) skips over every other symbol in w. For example:

o cvens(EXPELLIARMUS) = XELAMS
o cvens(AVADASKEDAV RA) =V DoEAR.

Once again, let L be an arbitrary regular language.

1. Prove that the language evens '(L) := {w | evens(w) € L} is regular.
2. Prove that the language evens(L) := {evens(w) | w € L} is regular.



