MAD 23512 - THEQRY OF ALGORITHMS FLORIDA INT'L UNIVY.

TEST #1 - FALL '09 ' . TIME: 75 min.

Answer all 6 questions. Provide all reasoning and show all
working. An unjustified answer will receive little or no credit.
BEGIN EACH QUESTION ON A SEPARATE PAGE.

{15) 1. {a) Define what is a
regular expression
over the alphabet
{o,1,2}.

(b) Convert the NFA on
the right into an
equivalent DFA.

{(15) 2. Find regular éxpressions which describe the languages below.
(a) L, {ae{a,b}*: o contains both ba & abb as gubstrings}
(b) L, {pe{a,b}’: # has at most two occurrences of ab}
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(20) 3. (a) Find all the inaccessible states in the DFA below.
(b} Then partition the remaining states into hlocks of
indistinguishable states and find the reduced machine.
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(15) 4. Find a DFA which accepts precisely the strings in the language
L,= {wef{a,b}*: £(w)>1}, where f{w} = [2n,(w)-n,(w)-3] (mod 4),
and then check your DFA with aaba as input.
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(20) 5. (a) Define what is an inherently ambiguous context free
. language.
(b) Find a context-free grammar which generates the language
Lg = {a%": k>3n} o {bkc?: k<2n+l}.
koo

(15) 6. Let &, B, and D be languages based on the alphabet {a,b}.
(a) Is it always true that (A.D)u(B.D) < (AuUB).D® ?
(b) 1Is it always true that (A-B).D ¢ (A.D)-(B.D) ?
Justify your answers completely.
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