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Aoxnon 1: Karayoagn I'eyovotov

Katd mv eE6MEN evig emOTMUOVIZOU TELQAUATOS, TOGXELTOL VO CUUPBOTVY 1 oNUaVTLRd YEYOVATOL
TV omolmv TNV enidpaon B€hovue va notayodpovpe. I'vwpiCovue ot o yeyovota Ba cuupovv otig
YOQOVIRES OTLYUES T1, L2,y - - -, Ty, WE T < T < -+ < Xy [l TNV ROTAYQOUPY] TNG EXIOQOLONS ALUTADV TV
yeyovotwv Ha xonowwomomoouvue m > n eBeloviés. Kabe eBelovinic ¢ umopel va mapaxolovOoel tnv
eEEMEN TOV TELQAROTOS TO YOOVIXG dLATTNUCL [S4, i), RO VO ROTOYQAWEL TNV ETIOQALON EVES YEYOVETOS
7, VS MV mEolndBeon Sn z; € [s;, f;). Aedopugvov oL wdbe eBelovig pmopel vo xatoyedipet
™V emidQaOoN €VOS YEYOVOTOS TO OAY, eMLBUROVUE VO VTOAOYIoOUUE €vaL OUVOLO M €BEAOVIDV OV
UTOQOUV VoL ®aTayQdpouv v emidoaon AV Twv yeyovotwv (1§ av dev emaxovv ol eBehoviEg
uog, vor 1o drommotwocovpe ). Na diatumdoete Evav amodotind alyduo yio avtd to medfinua. No
OLTLOAOYNOETE AVOAVTIAA TV 0003TNTO RO TV UTTOAOYLOTIXY] TTOATTAOXGTNTO TOV 0hyoRiBuov oog.

Aoxnon 2: Buootizog Motoouvzdetiotig

"Evog potoouxhetiotiig ta€devel and o méin A oe wo wohn B péow eviiduecwy mokewy 1, ..., n.
O (novadizndg) dpdpog mov ouvdEel ®abe O © e TV emOpuevi TS ¢ + 1 €xel uixog £; km xou 6oto
taxvttog u; km/h. O poToourAeTIOTHS €lval ROTA ROVOVOL VOPOTAYNS %Ol TNOEL TO GQLO Ta(HTNTOC.
‘Opwg ofuepa €xel xaBVoTEQNOEL, ®oL XIVOUVEVEL VL YAOEL TNV EVOQEN WOS TOM) EVOLOPEQOVTOG
modotaong oty oA B. “Etou ®iveltal o a0 dpouo te ) UEYLOTN EMTEENTY TaUTNTa. EmumAgov
OTOPAOLOE, YL TEMTN %ol TeElevTaia popd, vo vrepPel o dplo tayvmrog ®otd vkm/h xou yio
ovwvolMx6 xodvo T'. XpeldCeton Aoy va eMAEEEL OE TOLOL TUUOTOL 41, 12, - - - TS OLAOQOUNG XL YLOL
600 Xo6vo oto xrabéva Ba nivnBel pe Taxvtnro u;, + v, Ui, + v, ... OOTE O CLVOMAOS KEOVOS TOV
oo PLalel To dpLo TayvTnTag vo elval T' o o xedvog dglErg Tov oty toAn B va. ehaylotomon0el.

Zyijue 1. [Topdderypo dtadpouns ®al ogiwv Toyvtntag yio v Aoxnon 2.

T opdderypa, oto Zyfue 0l Prémovue o dradooun amd v téhn A oty ok B ue 4 evoud-
neoovg otabpovs. To uqxrog Twv avtiotolymv Tunudtoy g dtadoomis eivar £y = Tkm, ¢; = 12km,
ly = 14km, ¢3 = 20.5km, #ot £4 = 10km, 0w 10 Gplo taxvttog eivon ug = 50km/h, w1 = 30km/h,
ug = 70km/h, uz = 50km/h, xou ug = 100km/h. "Eror av d&v mapafidoel 10 oo toyvmtag, o



wotoovxhetionic yoerdeton 1 doa xow 15" (1.25 dpeg) yio va grdoer oty oy B. Av tdoa vreopel
70 GpLo TayvmTag xord 20km/h yio 24" (0.4 dpeg), T6te pmopel va odnyfoer pe 70km/h oto Tpjuc
(A, 1), ne 50km/h oto e (1,2), »ow pe 70km/h ota mpdta 4.2km tov Tujuatog (3, 4). H ovvolxn
dudprera g vrEpPaong eivon 24, war Théov o potoouxheTiomic yoeldleTon mepimov 1 doa (1.026
MHEES axOLPWC) YL va pTdoeL oty oM B.

No diatvntdoete €vav amodotind ahyolouo yio ™) BEATLOTY ®aTavouy Tou YOOVOU TOV O UOTO-
ouxAeTloT|c vepPaivel To 6pLo TayvTToS. Now dTloAOYROETE TV 0005TNTOL ROl TNV VITOAOYLOTLXY
mohvrmhoxdTTo. TV adyopiBuov cog. Ti aldlel oto mESPANUa (o otov akydolBro) av o HoToou-
XAETLOTHS OTOPACIOEL VO UTTEQPOLVEL TO EXAOTOTE GQLO TOYUTNTAS ®OTd Evay modyovia a > 1;

Aoxnon 3: Botooha otn Xxraxiéga (DPV 6.5)

Alvovtol o oxoxtéQa ue 4 YOOaUUES ®ol m OTHAES, 1| OOl €XEL €VO XONUOTIXG TOOG o€ #dbe
TETOAYWVO, ®oL 21 POtoaia, ®aBEva amd o omoia, PmoQel va, TomobetOel o€ €va TETEAYWVO T™NG
OROULEQOS WS OVTAMAYUA YLt TO aVTiOTOLXO Tooo. @éhovne va TomoBetjoovpe xdmola 1 dha Ta
Botoala 0T onO®LEQA (IOTE VO PEYLOTOTOLOOVUE TO OGS OV CUYHEVIQMVOUNE. AEV ETITOEMETAL
oume va. TomobeTioovue PATOONO 08 TETOAYWVA TTOV YELTVIALOUV €(te 0QLEOVTIOL €(TE ROATARGQUEPOL
(eMTOEMETOLL OE TETQAYMVOL TTOU YELTVIALOUV SLotydviaL).

(o) Oewpovpe Tov ATANOTO AAYSQLOUO O 0TOl0g EVOOoW €ivol EQLXTO, CUALEYEL TO UEYOAUTEQO TOOG
mov givou SaBEoiuo og TETEAYWVO OV OV YELTVIALEL UE TETEAYWVO Gmov Exel NN TomobetBel
Botoalo. Na Poeite €va modderypua 6mov o ATANOTOS aAYOQLOROS amoTuYYAVEL VA VTOAOYIOEL TN
Béhtiom Adon. ITapdha avtd, o ArAnotog ahyoeLlOnog eyyvdToL T CUYAEVTOMON EVOS ONUAVTIXOU
TO00OTOV TOV TTOOOV TTOV OUYXEVTQWVEL N BEATLIOTY AUom. IToo eival cvtd TO TOC0O0TS O YLOT;

(B) Na dvatvnddoete €vov olyoolopo duvoixol TEOYQAUUOTIOROU O OT0l0g €XEL XQOVO EXTEAEONS
O(n) ®oL eYYLATOL T CUYREVTOWOTN TOU UEYLOTOV dUVOTOU TOCOU 0TS T OROALEQQL.

Aoxnon 4: Agirtng loygog Banzhaf

To »owvofotio g xweos twv AlyopBumv eoydletal Yo Ty avabewonon tov Zvvidynortos. H
ROTOVOUN TV EQQMV 0T 1 XOUUATOL EIVAL W1, W3, . . . , Wy, KOL VIO VO, EYROLOEL N avaBedonon evig
doeBpov yeetdlovrar tovhdyiotov @ Betixég Yrigot. O TTpdedpos g xdoeas embunel va vtoloyioet
mv enidoaon xdbe xoppotog oe ovty v Owadwmacia pe Pdon tov deintn woyvog Banzhaf (deite
ny. http: //en. wikipedia. org/wiki/Banzhaf power index]). O deixmg Loyvog
Banzhaf yua 1o ®6ppa ¢ givar avdloyog Tov mAO0VE TOV GUVOOTILONMV ROUUATMV OTOVS ONOIoUS
UETEYEL TO ROUNCL § ROL GUYREVIQDVOUV TOVAAYLOTOV () €00€S, MG OV TO ROUUOL & ATTOCRIQTNOEL, OL
£0p¢eg yivovtow Mydtepes amd Q. ITo ovyxexpuuéva, €otw N = {1,...,n} 10 0GvOLO TV XOUUATWY,
€0tw w(S) = ) g wj T0 OUVOAO TV £dRAV VG ouvaomiopoy S C N, xar £0Tw

bi=[{SCN:ieSAwS)>QAuwS\{i})<Q}
7O TARO0S TWV CUVAOTILOUWY GOV 1) CUUUETOYY TOV KOUUATOS & ELVOL XQLOLUN Y0 TN OVYREVTIQWON Q)
edpwv. O deintng woyvog Banzhaf yia 1o xdpua ¢ elvon
b;
Z?:l b .

No dtorumdoete ohydotbpo e xooviu molvmhoxdsmra O(n2Q) yLo. Tov vToAoYLOpS Tov delntn Loyiog
Banzhaf yio dha tow #Sppora. Spueiwon: H yoovirsj mohvmhoxdmrta propei vo pewwbei oe O(nQ),

B; =


http://en.wikipedia.org/wiki/Banzhaf_power_index
http://en.wikipedia.org/wiki/Banzhaf_power_index

oM yoetaleton o emUTAEoV 1OEa, ®oL lval #ATwWS OVorROAGTEQD. AV £(0TE £EOIXELWUEVOL UE TOV
unxoviond twv Levvmtouody Zvvaptosmy, (owg a&itel va 10 TEoomaONoeTE.

Aoxnon 5: Awwdoynés Emruyies

"Eva tnhemouyvidl yvioemv €XeL n OLOOQETIXES RATYOQIES EQWTNOEMV, ROl ®RAOE TOKTNG ROAE(TAL
VoL ATTOVTNOEL O€ oL Tuyaian emAeYUEVN eQMTNON otd »ABe xatnyopia (doa xdBe maixtng amavtd oe
n eowtoels ovvolxd). To mouyvidr €xel oxediaotel dote va avroueiBoviar oL Toixteg mov divouv
TOAES dLadoyInéc owoTég amavinoets. "Etol yua xdBe peyiotiry] axohovdio amd k duadoyinés omotég
amovTioele, o malrtng £xel ®€pdoc k* evod. @éhete va amogaoioete av ailel Tov ¥dmo vo Adpete
uégog oto mhemouyvidl. ['ia ®vdBe ratnyopia epwtioewy 4, €xete vwoloyioel v mBavémTa p; va
OTTOVTHOETE GWOTA LKL TUXOL0L EQMTNON CUTHS TS %ot yoQias. Me Bdon autés Tig mbavomreg, O€élete
VO VTTOAOY(OETE TO QVAUEVOUEVO REQDOS ATtd Tn ovpueToy oag. Na diaturdoete Evav alydolBuo we
yoovixy moivmhoxdmra O(n?) yio Tov VITOAOYLOUS TOU AVOREVSIEVOU %EQDOVS. Bonus: Av 1o #£000¢
yioL %A0e peyotin] axohovdio k Stadoyrdy cnotdy amavtijoewy eival k2 evod, va ToomomoujoeTe
OV OlyGoLBpo dote va. €xel yoovixy molvmhoxdtra O(n).

Hapadelyuara: Av €xovpe n = 3 ROTNYOQLES EQWTHOEWV XL TOAVSTNTA EMTUYIOS P1 = P2 = P3 =
1/2, 10 avapevopevo #€pdog eivon

(3*+2-2'+2+3-1) /8 =118/8 = 14.75

Av €yovpe n = 4 romyopies xou mbavomra emrvyiog p1 = 0.8, p2 = 0.6, »au p3 = psy = 1/2, 10
avoueVOueVo ®€pdo¢g elval 49.52. Av 10 ®€000¢g yia #dOe pneylonnn axolovdio £ diadoytrdv owotdv
amovTiioewy elval k2 gvod, TO OVOUEVOIEVO ®EQJ0C OTOL TOOMAVM Tapadelypoto elvar 2.75 xou
5.48 avtiotouya.

Aoxnon 6 (bonus): "EAeyyog TaEivopnons.

“Evog mivaxog axegaimv A[l. .. n] eivaw oxedov ta&wounuévos av vrdoyovv n/4 1o mold otouyeio
ToL omoto o daryedpovue, o vromivoxas Tov A mov amopével eival TaEvounuévos. T mapdderyua,
o mivaxag [1,2,3,5,4,7,9,6,10,11,12, 8] elvow oxeddv taEvounuévos, agou 1 dLoryQagr Twv oTol-
xelmv 5, 6, xau 8 divel tov mivaxa [1,2,3,4,7,9,10,11, 12], wov eival tagvounuévogs. Lo amhdnra,
voBEToVNE OTN CUVEXELX OTL GAaL ToL OToLela Tov mivaxa A elvou duapoetind.

Zroyevovpe ot OLATUImOoN eVEg TOAVOTIXOU alySoLBpov Aoyagibuixod yodvov mov Ba dloxQi-
vel mivaxeg mov elvon (TAjems) TaEvounuévol and mivoxes mov dev eivon oyeddv ta*r;wopmus’vo%l.
SuyrenQuuéva, ov o mivaxog A eivol mAjome TaEvounuévos, o olyoépLbpos Ba. amogaivetal mtdvto
(. ne mBavomta 1) 6t o A elvon oxedov taEwvounuévos. Av o mivaxag A dev eivou oyedov Taki-
vounuévos, o akyéoLbuog Ba amogaivetat, ne mbovomro Tovidyiotov 0.9, 61l o A dev elvar oyeddv
Tavounuévog.

(o) Oewpovue Tov akyoLBuo mov emhéyer Tuyaio (v aveEdomra) k B€oels ar, . . . , ai TOL TIVORQL
A, nou amopaiveton 6Tl o mivaras A elval oxeddv taEwvopnuévog av yia xdbe Bon a; mov EyEL
emheyel, woyveL 6t Afa; — 1] < Afa;] < Ala; + 1]. Av vdoyetl éotm pia B€om a; Tov deV LXOVOTTOLEL
OVTG TO ®RQELTHELO, O AAYSELBUOS amogaivetal 6Tl o mivaxog A dev elvar oxeddv TaEvounuévos. Na
' Ex modme Symg, owtd sivon évae prhddoEog otéyoc. Aslte d1. omoloodinote VieTeouIVIoTIRGS odySotBpog yior otd o

TESPANUC. TEEMEL VoL €XEL TOVAAYLOTOV YOOUUKS YOOVO eXTELEONS, apoy Bo. tpénel va Siofdoel Tovhdyotov 3n/4 omd
T0. ototyelo Tov mivara A.



doete modderypo mivoro, A pe n otoeion 6mov o alydolBuog xoetdletor vo ehéyEel k = Q(n)
Béoelc dote N mbavétTa AMdBovg va yivel ixedteen tov 0.1,
(B) YmoBétoupe 6L epaouotovpe Ty mopoxdtw exdoy s Avadixis Avoaliitnong o €vov mivoxo

A mov pmogel va unv elvan taEvopnuévos (ue xivouvo puotrd 1 avaliitnon Vol otoTUyEL, OV KOl TO
otolelo = vdeyel otov A):

BINARY-SEARCH(A, z, low, up)
if low = up then return low;
else mid < [(low + up)/2];
if z < A[mid] then return BINARY-SEARCH(A, z, low, mid — 1);
else return BINARY-SEARCH(A, x, mid, up);

"Eotw Mowdv 6t yiar #AmoLes TWES &, y, 1| BINARY-SEARCH(A, =, 1,n) emotpépel ) 0€on k now m
BINARY-SEARCH(A, y, 1,n) emoteépet ) Oom £. Na deiEete 6t av k < £, 1618 = < y.

(Y) Oewpovpe TOEO TOV alyooBuo mov emAgyel Tuyxaio (vouw aveEdotnta) k Boels aq,. . ., ax TOU
mivaxa A, xal amogaivetal 6t o mivaxag A givor oyedov TaEvounuévos av yia xdbe BEon a; mov
€xeL emheyel, wyvel 6Tl a; = BINARY-SEARCH(A, Ala;], 1, n). Av vidoyet éotm pio Oéon a; mov dev
LXOVOTTOLEL AUTS TO RELTNELO, O ahyGELBNOg amopaiveTol 6Tt o Tivaxog A dev elval oyeddv Takivo-
unuévog. Xonowomoudvtog o (B), va detEete ot yio wdbe mivora A pe n B€oels, apxel o alydolbpog
va eMéyEer k = O(1) Béoeig, dote n mbavdtyta AdBovg va yiver pxpdteen tov 0.1,



