
CSE531
Assignment5

DueNovember2, 2000

For this assignmentit is probablydesirablethat collaborationbe reduced.Eachof the problemshasa fairly short

solutionthatrequiresaninsight.Sharingtheseinsightsmight spoil thepleasureof comingup with themyourselves.

1. Theproblemof 0-1 integer programming (0-1 IP) is definedasfollows. Givena setof linear inequalitieswith

integercoefficients,is thesetsatisfiableby anassignmentto thevariableswhereeachvariableis assignedto a0

or a 1? For example:considerthesetof inequalities
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Thissetdoesnot havea solutionbecausethesecondequationforces��������	 and ����� .

(a) Show that0-1 IP is in NP.

(b) Show that3SAT ���� 0-1IP. (Hint: youwill needavariablefor eachBooleanvariableandits complement.)

2. The independent set (IS) problemis definedasfollows. Givenanundirectedgraph � andnumber� , is therea

set � of � verticessuchthattherearenoedgein � betweenverticesin � ? Show thatIS is NP-complete.(Hint:

IS is verycloselyrelatedto CLIQUE whichyoucanuseasthebasisof a reduction.)

3. The two bin problem (2-BIN) is definedasfollows. Givena sequence� �"! #$�&%'#)(*(*()#$�&+-, of positive integers,is

therea .0/�� 	 # � #)(*(*(1#$23, suchthat 4
57698 � 5 �

4
5;:698 � 5=<

Show that2-xBIN is NP-complete.(Hint: 2-BIN is closelyrelatedto subsetsumwhichyoucanuseasthebasis

of a reduction.)

4. (optional)Show that 2-SAT is in P. 2-SAT is the problemof determiningif a Booleanformula in conjuctive

normalform with at most2 literalsperclauseis satisfiable.

5. (optional)DefinetheEXACT COVER problemasfollows. Givenauniverse> � �)? ! #$? % #)(*()(*#@? + , andsubsets

� 5 of > for 	 ��A���B , is therea set .C/D� 	 # � #*(*()(1#@BE, suchthat F 5G698 � 5 � > andfor all AH#;I�J
. with

ALK� I , � 5NM �PO ��Q . Show thatEXACT COVER is NP-complete.
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