Exam Questions

. Inthemanufdureof computercircuit boads, it is comman to have amachire thatautonatically solders
wiresto various points. This machire hasa spod of wire, andundercompuer contrd, movesto one
spoton thecircuit boad andconnectoneendof awire; it thenmovesto andherspotandattacheghe
otherendof thewire. Normally, therearethousads of wiresthatneedto be conrected,sothe machire
hasa lot of work to do.

If the machinealwaysmovesat a constanspeed;s it possibleto chargethe orderthatconrectionsare
madesothatit takesthe minimumtime possibleto comgete the wiring of a circuit boad? Eithergive
anoptimal (pdynomid time) algoiithm for this, or explain why oneis notpossible.If it is not possible,
provide analgoithm within atleasta constahfactorof optimal.

. Supmseyou have a setof train carson a trackthatsplitsinto a“Y,” asshavn in the figure. Designan
algoithm to rearrangethe carsfrom a rancbm startingorder into anan order wherethey arearramged
by increasingnumber. Make youralgorithm asefficientasyou possiblycan,minimizing theamoun that
you move thetrain cars;youw algoritim is allowedto useary polynomial time algorithm to determire
how the carsshouldmove for “free” Whatis the comgexity of your algorithm for the car movement,
andfor thealgoritrmsusedto determire how you shouldmove the cars?

. Assumeyou have accesgo flight costsbetweenall major cities, and have emplg/eesin your com-
pary scatteredill overthe country. Explain analgorithm to determire what city you shouldhold your
compmry-wide meetingin, if youwantto minimizethe expenseof sendingeveryoneto thatcity.

. Describeadynamic-pragramning appoachto determire theminimumnumbe of coinsrequiral to make
chamefor agiven amoun (assumindghecoinshave arbitraryvalues; for examge, 1,7, 11,36,51, rather
thanthe US denoninationsof 1, 5, 10, 25). This algorithm is “pseudpolynomial;” why?

. Your compayy is building an airplane andthereare several subassembliethat needto be construted;
someof themmustbe completedbefore othes canbegin. For exanple, attachmenof wings takes 3
days, but thatcannotbegin until boththe wings andthe fuselagearecomplete.Designan algaithm to
deternine the earliestdatethat the airplanecanbe finished,assumingyou have enowgh emplo/eesto
work onall partsatthe sametime.

. Optimizing complers frequently rearramge the orders of someinstructiors whengeneratig machire
cock. Why dothey dothis? Doesthis chang the big-O compexity of analgoithm?



Figurel: Train carsin anarbitray startingorder (andtheremaybe morethanfour cars).Thisfigureis only to
illustratethe problem,andyour answershouldnot be specificto thisinstance.



