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SpringQuarter2001

Assignment2
DueFriday, April 13

All solutionsshouldbe neatlywritten or type set. All major stepsin proofs andalgorithmsmust be
justified.

1. (10 points)Using implementationdescriptionsshow that the classof decidablelanguagesis closed
underunion, intersection,complement.For this problemshow how to designTuring machinesa to
decide
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areof theonetapevariety. Your Turing machinescanbeof

themultitapevariety.

2. (10 points)Using high level descriptionsshow that the classof decidablelanguagesis closedunder
concatenationandKleenestar. For this problemshow how to designalgorithmsto decide
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3. (10points)A specialform of Booleanformulasis calledconjunctivenormalform or simply CNF. For
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is sucha CNF formula. You will want to review pages14-15 in the book. We saysucha formula
is satisfiableif thereis someway to assigntheBooleanvariablesto 1 (true)and0 (false)so that the
formula evaluatesto true. For the example,the assignment

� �����! � �"�$#% � � �$#
satisfiesthe

formula.Sotheformulais satisfiable.Thefollowing is calledtheCNF-SAT problem.

& Input: A CNFformula ' .
& Property: ' is satisfiable.

(a) Designanencodingfor CNF formulasin a finite alphabet.

(b) DesignanondeterministicmultitapeTuringmachine(usinganimplementationdescription,nota
formaldescription)thatacceptsthesetof encodingsof satisfiableCNFformulasin yourencoding.
Usenondeterminismwiselyto avoid theyourTuringmachinefrom searchingthroughall possible
assignmentsto find a satisfyingone.
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