
2001 Fall MSCS Exam
Answertwo outof three.

1. In themanufactureof computercircuit boards,it is common to haveamachinethatautomaticallysolders
wiresto variouspoints.Thismachinehasaspool of wire,andundercomputercontrol, movesto onespot
on thecircuit board andconnects oneendof a wire; it thenmovesto another spotandattachestheother
endof thewire. Normally, therearethousandsof wiresthatneedto beconnected,sothemachinehasa
lot of work to do. It alsohasto manufacturemany circuit boards,andwill dooneboard afteranother.

If themachinealwaysmovesat a constantspeed,is it possibleto changetheorderthatconnectionsare
madesothatit takestheminimumtimepossibleto completethewiring of acircuit board?Eithergivean
optimal (polynomialtime) algorithm for this,or explainwhy oneis not likely. If it is not likely, provide
analgorithm thatis within aconstantfactorof optimal.

2. A setof n independentprogramsmustbe executed by deadline D, whereD is a positive integer. Two
identical processorsareavailable. The durations d i of the exectuion of eachprogram i on eachof the
processorsis given. Younedto assignthen programsto thetwo processorssothatall theprogramswill
beexecutedby thedeadline D.

Describeyour solution; does it solve theproblem for all instances?Is theproblem in P? Is it in NP? Is
it NP-complete?

3. Your company is building anairplane, andthereareseveralsubassembliesthatneedto beconstructed;
someof themmustbe completedbefore others canbegin. For example, attachment of wings takes3
days, but that cannot begin until both the wings and the fuselagearecomplete. Thereareno cyclic
dependencies; to beprecise,thereis never anoccurancewhereyouneedA to completeB, B to complete
C, andC to completeA. Designan algorithm to determinethe earliestdatethat the airplanecanbe
finished, assumingyouhaveenough employees to work onall partsat thesametime.
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