CSE531
Assignmenb
DueNovember2, 2000

For this assignmentt is probablydesirablethat collaborationbe reduced. Eachof the problemshasa fairly short
solutionthatrequiresaninsight. Sharingtheseinsightsmight spoil the pleasurenf comingup with themyoursehes.

1. Theproblemof 0-1 integer programming (0-1 IP) is definedasfollows. Givena setof linearinequalitieswith
integercoeficients,is the setsatisfiableby anassignmento thevariablesvhereeachvariableis assignedo a0
or a 1? For example:considerthe setof inequalities
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This setdoesnot have a solutionbecauséhe secondequationforcesz = z = 1 andy = 0.

(a) Show thatO-11Pisin NP.

(b) Show that3SAT <P 0-11P. (Hint: youwill needavariablefor eachBoolearvariableandits complement.)

2. Theindependent set (IS) problemis definedasfollows. GivenanundirectedgraphG andnumberk, is therea
setS of k verticessuchthatthereareno edgein G betweerverticesin S? Shav thatlS is NP-complete (Hint:
IS is very closelyrelatedto CLIQUE which you canuseasthe basisof areduction.)

3. Thetwo bin problem (2-BIN) is definedasfollows. Givena sequencgay, as, . .. ,a,} of positive integers,is
therea X C {1,2,...,n} suchthat
Z a; = Z a; ?
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Shaw that2-xBIN is NP-complete(Hint: 2-BIN is closelyrelatedto subsesumwhichyou canuseasthebasis
of areduction.)

4. (optional) Show that 2-SAT is in P. 2-SAT is the problemof determiningif a Booleanformulain conjuctive
normalform with at most2 literals per clausels satisfiable.

5. (optional)Definethe EXACT COVER problemasfollows. GivenauniverseU = {uy,uz, ..., u,} andsubsets
S;of U forl < i < m,isthereasetX C {1,2,...,m} suchthat{J,.x S; = U andfor all i,j € X with
i # 7,5:NS; = 0. Shav thatEXACT COVER is NP-complete.



