2001 Fall MSCS Exam
Answertwo out of three.

1. Inthemanubdureof computercircuitboads,it is comman to have amachire thatautoratically solders
wiresto variows points. Thismachne hasaspod of wire, andunder computercontrd, movesto onespot
onthecircut boad andconnets oneendof awire; it thenmovesto anotler spotandattachesheother
endof thewire. Normally, therearethousads of wiresthatneedto be conneted, sothe machinehasa
lot of work to do. It alsohasto manugcturemary circuit boads,andwill dooneboad afteranother

If the machinealwaysmaovesat a constanspeed;s it possibleto chargethe orderthatconrectionsare
madesothatit takestheminimumtime possibleto competethewiring of a circuit boad? Eithergive an
optimal (polynomialtime) algoiithm for this, or explainwhy oneis notlikely. If it is notlikely, provide
analgoiithm thatis within a constanfactorof optimal.

2. A setof n indepadentprogamsmustbe execued by deadlire D, whereD is a positive integer Two
identicd processorsreavailable. The durations d; of the exectuon of eachprogiami on eachof the
processorss given. You nedto assignthe n programsto thetwo processorsothatall the programswill
be executedby thedeadlire D.

Describeyour solution does it solve the prodem for all instances?s theprodemin P? Isit in NP? Is
it NP-complete?

3. You compan is building anairplane andthereare several subassembliethat needto be construted;
someof themmustbe completedbefore othes canbegin. For exanple, attachmenof wings takes 3
days, but that canrot begin until both the wings and the fuselageare comgete. Thereare no cyclic
dependencis; to beprecisethereis never anoccurage whereyou needA to compgete B, B to compete
C, andC to completeA. Designan algorithm to determinethe earliestdatethat the airplanecan be
finished assuming/ou have enoudn employees to work on all partsatthe sametime.



