CSE431
SpringQuarter2001
Assignmen®
DueFriday, April 13

All solutionsshouldbe neatly written or type set. All major stepsin proofs and algorithmsmust be
justified.

1. (10 points) Using implementationdescriptionsshowv that the classof decidablelanguagess closed
underunion, intersectioncomplement.For this problemshov how to designTuring machinesa to
decideL; U Lo, L; N Ly, andL; givenTuring machinego decideto decideL; andL,. Assumethat
the Turing machinego decideL; and L, areof the onetapevariety. Your Turing machinesanbe of
themultitapevariety.

2. (10 points) Using high level descriptionsshov that the classof decidablelanguagess closedunder
concatenatiomndKleenestar For this problemshav how to designalgorithmsto decidelL; L, and
L7 givenalgorithmsto decideL; and L.

3. (10 points)A specialform of Booleanformulasis calledconjunctivenormalform or simply CNF. For
example,
(.’L'l Vxo V —|£U3) A (.’L'1 V —|.’L'2) A ("331 V -z V 333) A ("331 Vxo V —|$3)

is sucha CNF formula. You will wantto review pagesl4-15in the book. We say sucha formula
is satisfiableif thereis someway to assignthe Booleanvariablesto 1 (true)andO (false)sothatthe
formula evaluatesto true. For the example,the assignmentz; = 1,22 = 0,23 = 0 satisfiesthe
formula. Sotheformulais satisfiable Thefollowing is calledthe CNF-SAT problem.

e Input: A CNFformulaF'.
e Property:F is satisfiable.

(a) Designanencodingfor CNF formulasin afinite alphabet.

(b) DesignanondeterministienultitapeTuring machine(usinganimplementatiordescriptionnota
formaldescription}Yhatacceptshesetof encoding®f satisfiableCNFformulasin yourencoding.
Usenondeterminismviselyto avoid theyour Turing machinefrom searchinghroughall possible
assignmentso find a satisfyingone.



