EOvizé Metodfio ITohvteyvelo

@ ‘E\iﬁs ZyohM) Hlextpohdymwv Mrnyoavixdv xow Mnyavirdv YToAoyLoTav
..(,\,F‘J"-?‘ g“"g Topgag Teyvohoyiag TTAngogopixng zotr YTohoyLoTdv
2% 13— Alyépi0por xar IloAvhoxdtnra

v,

)

Awddorovtes: . Zdyos, A. Potdung
3n Lewpd [Noamtdv Aoxijoewv - Hu/via lagddoong 23/11/2009

Aoxnon 1: Bideg »ou IToEpddia

Aivovtal éva xovtl pe n Bideg o €va woutl ue n moEuddio. ‘Okeg ov Bideg €xouvv dLapoQeTind
néyebog, GAa 1oL TOELAILO EXOUV ALOPOQETIRG UEYEDOS, nal ®AOE PO TouQLdLeL ue €va uovo TaELuddL.
To Tnrovuevo gival vo tagldgovpne Ohes tig Pideg pe Ta maguddia tovs. Yudoyel SUws 0 TEQLOQLOUGS
ot dgv umopovue vo ouyxpivouue Tt peyedn dvo PLdav ovte umogovpe vo. cuyxpivoupe ToL PeYEON
dvo maEpadidy. Mmopovue HOvo vo. ovyxoivouue tol Pey€om wog Prdog xow evég maguadiov, xol
va tpoodlopicovpe av 1 Bida elvar peyalitepn, wxooteEn, 1) TaoLdlel pe o maluddl (von BERoua
avtioTowya, oV To TOEUAdL elvor WrEGTEQOD, HeYaliTteQo, N TouQltdler ue m Pidar).

Aedopévoy Tov TAQRATAVK TEQLOQLOPOY, VoL JLATUTDOETE ThavoTind olyoQLOuo mov TouQLaleL
Ohes Tg Pideg pe to ToEddia Tovg o amtatel xotd péon rur O(nlogn) ovyroloelg tov peyébovg
wag Prdog pue 1o uéyebog evog maluuadlov. Snueiwon: O akydplBuos cag TEETEL OTWOONTOTE Vol
YONOLUOTOLEL TUYOULATNTAL, OPOV O VIETEQUIVIOTIXOS OAYOQLOUOS OVTioTOLYNS TOAVTAOXATNTOS VoL
onuovtixd SuorOAGTEQOS %O XONOLWMOTOLEl PaBUTEQES TEYVIXES TTOV 1) RATAVONON TOVS vreQPaivel
TOVG OTOYOVS TOV UABUOTOC.

Aoxnon 2: Ave@odiaopog

"Evog 0dnydg amogpaoiCel va xdvel Eva Taidl amd v toAn £ omv TOM Y e TO AUTORIVITS TOV, TO
omoio €yeL avTovopia ®ivnong wg og T PeVEivn Tov umoel vo amobnxreioel, k xudpetoo. O 0dnydg
JLaBéTeL AT oToV omtoio avagpEpovion GAM Tta BeVivddixa TS dLodQOUNS %Ol OL ATTOOTATELS UETAEY
TOVg, %ol emLBVUEL va, vtoloyioel Eva TAAVO OVEPOILAOUOU TTOV EACLYLOTOTTOLEL TOV GUVOMXS aoLBUs
otdoemVv yio. oveodaps (dedougvou BERaua 6Tl peTaEY dvo dadoyrdV avepodiooumy davieTo
amdotoon mov dev Eemepvd ta k (IMOPETON, DOTE TO awToxivnTo vou unv peivel ywelg Peviivn). No
dLaTundoeTe €voy 600 TO JUVOTOV TILo AmodoTIXG aAYSQLOUO Tov vmoloyiCel €va BENTLIOTO TAdVO
avepodtaopov. Na mpoodlogioete TNV vToloyLoTIXY] TOATAORATNTA RO VoL 0todeiEeTe v 0pBTHTOL
Tov alyopiBuov cag. Znueiwon: Mmogeite vo voB€oete Gl dvo dadoyird PBevivddina améyouv
UETAEV TOUS TO TTOAV K YIMOUETQOL.

Aoxnon 3: AveEdotnre Xuvvola pe Bdagn

‘Eotw X = (x1,...,2Z,) wia axolovdio n Betndv moayuanxdv apbpdv. To ovvolo dewtdy I C
{1,...,n} ovoudCeran avekdornro av ywo »dbe Cevyog dewtdv 4,5 € I, |i — j| > 1, dnhadi 1o T
dev mepLéyel dadoyrots deintes. To Bdoog W (J) evig ovvéhov dewxtdv J C {1,...,n} elvon 10
dbpotopa Twv avriotowv z;, Mk W (J) = . ; z;. To Inrovpevo eivou 0 0modotindg vroloyLonds
evig aveEdomTov cuvihou péyiotov Pdoovus yio dedopgévn axolovdio X.

1. "Eotw 61 yonowyomototue tov axdhovbo drmnoto alysobpo: apyrd I = 0 wow J = {1,...,n}.
Evéom J # (), mpoobétovpe tov delntn j € J pe ) peyohiteon i z; oto I, o agpaQovpe
and 1o J toug deinteg j — 1, 7, nou § + 1. To amotéleopa eivou to ovvoro I.



(o) Boegite €va amhd moQdderypo Yol To 0oio 0 TOQATAV® ATANOTOS OAYGQLOROG OTTOTVYYAVEL
vo. vroloyioeL T BEATIoTN Avon.

(B) No deiEete 6L 10 aveEdomTo ovvolo I wov vwohoyiLeTow otd ToV TOQATAV®W ATANOTO OhYO-
oBpo éxel fAog TOVAALOTOV TO ILAS Tov Bdoovg Tov BEATIOTOV aveEAQTTOV GUVAAOU.

2. Na dei€ete 6t yIoL TOV VIOAOYLOUS €VAS aVEEAQTNTOV CUVEAOL UEYLOTOU PAQOVS LOoYVEL 1) CloXN
™e Pertotomrog, row vo dlotumdoete avadgomxy) oxéon mov ouvdEel T PEATIOTY Ao evog
OTLYWLOTUTTOU Pe TN PEATIOTH AUOT ROTAAANAOL ETAEYUEVOV ETLUEQOVS OTLYULOTUTIWV TOV.

3. Na dotundoete alyGotOpo duvapixol TEOYQOUUATLOROU pe xeoviry Tolvmhoxdmra O(n) mou
vrohoyiCel €va aveEdomTo oUvoro uéylotov fdoovg.

Aoxnon 4: Sponsored Search Auctions

e €vo epidmUO, WOl unxavy ovatntnong emhéyel k amd €va ovvolo n dwagnuicewyv, k. < n, g
tagivopet og pio Moto k B€oewv, ) pio ®dtw amd v Ay, ®au Tie engpavicer oo deELd Twv amo-
teheopudimv g avalnmong. Ot dopnLOPeVOL TANQEWVOUV YLO. VO, EUPAVIOTOUV 08 VTES TIS BEOELS,
%Ol O€ QTG OPEIAETAL TO PEYOAITEQO UEQOS TOV TLIQOV TWV UNYAVAV avatHTHONS.

H unyavi avalimmong emAgyet moleg diagpnuioels Bo eppaviotolv o€ moleg BE0eLS YvmpIiLoviog
mv “afia” v; € IN %dBe diagpruong 7, mv “modmrd” mg ¢; € [0, 1], »on v “tdon” ¢; € [0,1] mov
Iuovyel oTov YENOTN VO CUVEXIOEL PE TNV ETOUEVN JLAPTjULOT OTN AMOTOL.

Ewwdtepa, vrobgrovue 6t o xonoms dapdlet ™ Mota (i1, . .. ,ig) TOV SLOENUICEDY CUUPWVL
UE TO TAQARATW NOVTELD, OOV oL BETeLS TS Motag aeBuovvioL amd TAvm TEOS Tl RATW:

1. O yonotng Eenmvdel pe tn dtopnuion 41 ot B€on 1.

2. 'Ortav o yoomgs dwaPdoel m dagripon 7; omv j 6€on g Aotag, ovveyiCel oto site Tov duopn-
wEopuevou (rdvovrag click om drapripon) we mbavomra g;;. Ze ovm] ™y TEQImTWoN, N WXOVY
avaliimong €xer #€d0g v;; .

3. AveEdomra tov av €xave click otn diagpiuon 75, o xonomgs ovvey el draBdlovrag ™ Srogpruion
ij+1 om B€on j + 1 mg Motag pe mbavomra ¢;; . Awagogetnd (dnh. pe mbavémra 1 —¢;;), o
YONOTNG EYXATOAETEL TV AlOTOL.

4. Y »ndbBe meQlmrmon, o YoNome eyrataleimel TNV AMota 6tav TEAELOOEL (e TN JLAULON if OTN
0€on k.

Me Bdon to moQamdvem ROVIENO, 1 UNXavy] avalitnong emAEYEL TIS JLgNUICELS %Ol TN OELRd TTOV
B0, enpavIoToUV HOTE VO, PEYLOTOTOMOEL TO avOueVOueEVo ®€pdog. o ovyrexpuuéva, ue Pdon to
moamdvem Hovrého, N mbavémra 6t o xonomgs dafdler T dogpruon 45 om B€on j g Alotog,
OeDOUEVOL OTL OL DLOUPNULOELS %1, - - -, ij—1 PBOlOROVTOW TTQWV aS TV 75 0T MoTa, eivon gj; Hz;i Ciy -
“Etoun umyovy avalliytnong emiéyet ™ AMoto dtoapnuicemy (iq, . . . , ik ) OV LEYLOTOTOLEL TV TOOGTNTAL:

k j—1
E Uij Qij H Ciy
j=1 =1

(0o0) Naw dei€ete dm n Péhtiom Mo tolwopel tig dagnuioeg o @bivovoa oelpd Tov Adyouv L.

1—c
Anhad ot BElTioTn Aon €xoupe:
Vi1 4y > ViyQiy > 0> Uz'ink
l—¢, " 1=¢, “1—-c

k

(B) Na dwrvdoete akydobpo mov vroroyiCer ™ Béhtiom Aion oe yoévo O(nlogn + nk). Na
OUTLOAOYNOETE TOOOEXTIXA TNV 0000TTAL TOV ahyoE(BUOL COgc.



