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Aoxnon 1: Acvurtotireg Lvpuporionos, Avadgourés Xyéoels.

(o) Na taEvounoete TG maQoxdtm CUVAQTHOELS 08 oEovoa oelpd TaEns neyébous, va Poeite Om-
Mad e dudtagn g1, g2, g3, - - - €010 Dote g1 = O(g2), g2 = O(g3), wox. Ze avti ™ dudraln, va
ETLONUAVETE TIS OUVAQTIOELS TTov €xouv (Do TAEN ueyEboug.

n3" > ey 6° plosz " Dkt K
9(log, n)* (log n)lOgn logﬁ)gn en/Inn
log(n?) vn(logn)>° n(logn)*° (log n)v™
nlog logn 2271 \/m log((3n) |)

(B) Na vmohoyioete v tdEn pneyébovg O() Twv Moewv Tov Tagaxdtm avadgourdy oxéoemv. T
Oheg g oyéoelg, va Bewonoete 6t T'(1) = O(1).

1. T(n) =5T(n/7) + nlogn

2. T(n) = 3T(n/4) +log®n

3. T(n) =4T(n/4) + nlogn

4. T(n) = 4T(n/5) +n/log?n

5. T(n) =T(n/3)+3T(n/7) +n
6. T(n)=T(n/3)+T(2n/3) +n
7. T(n) =T(y/n) + ©(loglogn)
8. T(n) =T(n—3)+logn.

Aoxnon 2: TaEwvopunon

(a0) "Eotw mivarag Betndy axepaiwv A[l. .. n], o éotw M to uéyioro otoryeio tov A. Na deitete
6n o A pmogel va ta&wounbeil oe yoévo O(n + M). Av M = O(n), o yoévos ta&wvéunong eiva
yoouurog. Tati dev woyveL 1o xdtw pedyua tov Q(n logn) ot avty mv nepimtmon; Na deifete §va
RATW POAYIC OTO YOOVO EXTEAEONS YELQOTEQNS TEQIMTMONG XAOE CUYXQLTIXOU OAYSQLOROU YLoL QT
™V TEQITMTWON TAELVAUNONG, XKoL VAL SLIEQEVVNOETE av 0 AAySLBPog ov dwoate eival BEMTIOTOS Gty
M = ©(n).

(B) “Eotw mivaxag axepainv A[l . .. n] mov xapaxmeietor and ToMAmAES ENpaVioELS TV OToLEImV
TOV. ZUYREXQLUEVA, BEwEOoTUE Tl TO TANO0S TV dLAPOQETIXDY oToLYElWY TOv A elval néhg moAvio-
vaoBuxs (dmh. O(log? n), yia xdmowa otabed d > 1). Na tatundoete €vay ouyroiuxns ahyGotdpo
mov ta&wvopel tov mivara A og xodvo O(n loglogn). Twort dev toyiet 1o »dTw pedyua. tov 2(n log n)
o€ oty ™V TeQimTwon;



Aoxnon 3: Aveintnon

(a) "Eotw k, n Betirol guowrol, ue k < n, nou éotw nivaxas A0 . .. n] ue n+ 1 gpuowois mxeotepovs
1N oovg Tov n. YroBétoupe GTL oL TS ®dbe dvo dradoyinadv otoryeiwv Tov A dtagpépouv To IO
rotd k, nhadij 6t yia »dbe j, |A[j] — A[j + 1]| < k. (i) Na deiEete dn vdoyer Bon j tétola dote
|A[j] — j| < (k + 1)/2. (ii) Na datvndoete €vay amodotind alydolbuo mov vroloyiCel wa Tétola
0€on. Na mpocsdLoploete TV VToAOYLOTIAY TOATTAOXRGTNTO TOV CAYOQIBIOV OOC, XAl VO, CLTLOAOYOETE
™V 0pBdTTd TOV.

(B) "Eotw n, m Betinoi guorroi, pe m < n, xouw éotw didwdotarog mivaxras A[l...n,1...m| ue nm
puoxovs. T'vmpiCovue GtL tar otolyeia Tov mivaxa A elvar tawvounuéva o yviowa abEovoa oelpd
o #d0e Yoo Tov xat o xdbe otifhn Tov (dnh. yia xdbe i, j, woyver 6t Afé, 5] < Ali, 5 + 1] »ou 61l
Ali, 7] < A[i+ 1, 7]). Na dioturdoete €vav amodotind ahyéoibuo mov vrohoyiCet Gheg Tig BEoeis Tov
sivaxa A dmov epgaviCeTon wo dedopévn tun k. No 1pocdLoQioeTe TV VITOAOYLOTIAY TTOAVTTAORGTHTOL
TOV 0hyoQIBNOV 00G (CUVOQTHOEL TWV 1 KO 1), ROL VO CULTLOAOYOETE TV 00O3TTA TOL.

(v) Bonus ggatnua: No amodeiEete €vo axQBEs ®dtw podyno otov xeovo eXTEAEONS XELQOTEQONS
weQImTOONG ®ABE oLYRELTIXOU ahySoLBpov Yo 1o medAnua (B). Elvow o akydpiBuog mov dtatvrdoore
Béltotog Yo Sha Tt m, n, ne m < n. Av oy, va, dotvrdoete Evav BEATIOTO alySolBuo.

Aoxnon 4: Oéon 1o to Iarntijot

IMpdopata avaxaligdnxe 61l oto (ofuea eyratahelpnévo) vnot [oagadeiol, progel vo evdoxLuoeL
Lo OTEAVLOL TTOLALALCL OUTTEMOU IOV TTORAYEL EEQUQETIMNG ToLdTNTOg #aot. “Etol oyedidletar n On-
UWLOVQYI AUTTEADVOV RO TwV OXETLRAV vrodoudv oto apadeiol, ote avtd ovvropa vo xatotrnOel
®OLL TTAAL.

ZUugpuvo. ie to oxEdlo, Ba vrtdoyovv n aumelwves oto Ilapadeiol. Emewdn 1o Iapadeior extei-
VETOL O U®0g, ol xataoxevaotel €vag povo xiplog dponog mov Ba diépyeton (van Oa eEummoetel)
6hovg Tovg aumehdves. O dpdpog Ba Eextvd amd to €va dxpo Tov vholoU xal Ba xATOAYEL OTO
dMo, xau ovolaotixd umoQel vo BemenOel wg €va evBiyoouno Tunae. Méow ouvvdetpinwv 0dvv (ot
omoieg elvouw apneAntéov unrovs), vdbe apumehdvas j Bo cuvdEeToL PE ToV ®VLo dESUO o€ onuelo Tov
mpoodlopitetan anmd wo ovvtetayuévn Afj] € IN. TTohol apmehdves umoel vo odnyovvrat, HEcm
g Otag ovvdemiplag 0dov, oto (dLo axgLPads onueio Tov ®ViELoV dEAUOV.

2€ #AmoLo oNUElD TOU OEOUOV OaL RATUOREVAOTEL TO TATNTHOL XOL Ol OTTOONXES YIO TNV WEINAVOT
tov xpaotov. To ntovuevo elval va emheyel  B€on Tov matTNELOY ne PEATIOTO TEOTO, dedoUEvou
OTL VTTAQYEL EVOC ONUOVTIXOS TEQLOQLONOS WS TOOS TN NETOLPOQA TV oTapuldV. O oxediaouds eival
ot #dBe aumelwvag, o xdbe TUyo, B0 TOEAYEL aXQLPDS TGoO OTOPUALL Oon elvol 1 wEEMUN
XOENTRATNTA TOV Rovadxot oo yol mov vrtdoyel oto [apadeiot (€tol pwogovue vo Bemoroovpe
0Tl TO PoETNYO xiveltaw elte YwEig ®aBShov poptio elte mAjees pootiov). To pooTnys avtd €xel
moaxTIXd Undevirt] roTtovdhmon Stav dev €xel @oQTio, oA xoeldletal €va AMToo TETQEAUO Yio
®dBe povddo amdotaong mov dLoviel PoQTWUEVO e otapulia (dnh. Bewpolpe GTL 1) HETAPOQT TWV
OTAQPUM®OV EVOS AUTTEMDVA, 0TI CUVTETAYWEVN £1 OTO TOINTNEL, OV OUTO BOICKETAL OTN CUVTETAYUEVT
Oy, amoutel axQUBdE |41 — o] Mroa metpehaiov, Bempovue de GTL 0 AVEQPODLAONGS TOV POETNYOD deV
amotehel TEOPANuA). Aedouévov 6t oto IMapadeiol dev umoovv va arobnxrevbBovv TeQLoooTEQO OO
B Moo metpehaiov, BEhovpe va emAéEovue T BE0N TOV TATNTHELOV TTOV UEYLIOTOTOLEL TV TTOOSTNTOL
OTAPUMMV TTOU UITOQOVV VoL LETAPEQBOVY EXEL.

Me dedouéva howrtdv 1o Thibog n Twv aumeAdvov, Tig ouvtetayuéves A[l . . . n] drov cuvdgovta ot
OUTEADVES OTOV ®UOLO dQOUO, TAELVOUNUEVES 0 avEovaa OELRd, ROl TNV ToooTnTo. B Tov metpelaiov



mov uwopel va amodnxrevdel oto Ilapadeiol, mpénel vo vrohoylobel n 6€on k£ € IN yio o ool
OV UEYLOTOTOLEL TNV TTOOGTNTO OTOPUAMMY TOV UmoQovv petapepbovy exel. ILy. ov n = 6, A =
{1,2,10,10, 12,14}, zou B = 7, ja t€toia Bom eivan vty ue ovvietayuévn 12 (deite dm ou Béoeig
10 »zow 11 eivou emiong PErtiotes). Tlpoomabnote Wote o ahydolOUoS oag vo €xel TOAMTAORGTNTAL
O(nlogn). No arttohoyiioete avolvtind Ty 0006TTae. X0 TV VITOAOYLOTIXY] TTOAMTAORGTNTO. TOV
okyopBuov. Zpueimon: AkySolBuol pe TETQAYmVIRG xodvo maipvouv pépoc g fabuoloyiog, xo
okyooBuot pe yoouuxs xeovo maipvouvy bonus.



