2001 Fall MSCS Exam — 1998 and Prior
Answertwo out of four.

. A setof nindependentprogamsmustbe 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?

. Assumea comnunicationnetwork with n nodesin whichthedelayd(i, j) causedy adirectconrection
betweemodesi andj (wheneer it exists) aregiven Assumealsothatthe shortestdelaybetweenall
pairs of nodes hasheencomputed. Let (v,w) be a new direct conrectionthat hasbeenaddedto the
network with a delayd(v,w). Describean O(n?) algorithmfor updating the shortestdelaybetweenall
pairsof nocks.

. Youhave alist of air line flight pricesbetweerpairsof cities, but notall citieshave adirectconrection.
Your company hasemplo/eesscatteredall over the courtry. Explain an algorithm to deternine what
city you shouldhold your compary-wide meetingin, if youwantto minimize the expensef sendiry
everyoneto thatcity.

. Your compayy is building an airplane andthereare seseral 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 compgete. Thereare no cyclic
dependencis; to beprecisethereis never anoccurame whereyou needA to compgete B, B to compete
C, andC to completeA. Designan algorithm to determinethe earliestdatethat the airplanecan be
finished assuming/ou have enoudp employeesto work on all partsatthe sametime.



