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MAD 3512 - THEQORY OF ALGORITHMS FLORIDA INT'T, UNIV.

TEST #1 - Spring 2015 TIME: 75 min,

Answer all 6 questions. No calculators, formula sheets, or cellphones are allowed. Provide all
reasoning and show all working. An unjustified answer will receive little or no credit. BEGIN
EACH OF THE 6 QUESTIONS ON A SEPARATE PAGE

1.(a) Define what is a regular expression over
the alphabet V= {0,1,2}.

equivalent DFA, Mp.
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Find regular expressions which describe the languages below.
Li = {pe{ab}": @ contains both gab and aba as substrings}
Iy = {ge{0,1}": @ contains exactly 2 occurrepces of the string 00}

Define what it means for a state p to be inaccessible in a DFA, M.
Partition the states of the DFA, M below into blocks of indistinguishable
states and then find the equivalent reduced machine, Mr.
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Let f(¢) = {2.0a(@) - np(¢) - 3} (mod 4). Find a DF4, M which accepls
the language, L+ = {¢ €{a,b}": f(¢) is even}.
If ¢ = baabb find f{¢) and then check your DFA with baabb asinput .

Find a context-free grammar G which generates the language
Ls = {akb": k > 3n+2} U {bke": k < 2ntl},
Find derivations in G for each of the strings: (i) a%b! and (ii) b'c?.

Let A, B, and C be languages based on the alphabet {0,1}.
Is it always true that (AnB)'.C ¢ (A".C)n(B".C)?
Is it always true that (A-B).C < (A.C)- (B.C)?
Justify your answers completely.
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Thus (AnB) ¢ = (FcIn@ic).

NO. LW A- b, 8= {10} and C = it 01}, Thw

(A=B).C = ({1} -30}). w1} = in.groh = fii e
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B.C = {10].f1. 0lf = fior, 1001}
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