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H kaTaypagr] Twv peyebdv ou eTrnpeGlouy Tnyv e1idoor evég aAyopid-
HOU £ivall PiGl ONPAVTIKI EVEPYEIN YIO TNV KATAVONOT TNG XTTOSOTIKETNTAG €-
v6g oAyopiBpov. Mo To okoTré avTé TPETel va Ppebei TroIA gival n Baoikh
AerToupyia ko ToI& n 6opr} Touv aAyopiBpoL, GTToL SaTTAVWVTOI KLPIWS o1 L-
TroAoyioTiKoi Trépoi (dnAadr, o xpévos). H moAvutrAokéTnTa Twv oAyopid-
HV, AOITIOV, TrEPIYPAPETAI AVOAUTIKG KOI TUTTOTTOIOUVTAI O1 OPICHOL YIG TIG
KaTnyopies (TGEEIG) TTOAVTIAOKSTNTOG TWV TTEPICOOTEPWV E10WV aAyopiB-
pv. MNa pepikolg atré Toug GAYOPIBHOUS, TTOL YVWPITGHE OTA TTPONYOUHE-
Vo KEQAAaIa, YiveTal avdAvon Kal ekppALeTal N TTOAVTTAOKGTN TG TOUG KOl
TENOG, YIVETOI I TTAPOLGTIOOT TwV €180V TwV GAYoPIBH®Y.

2T6X01 TOUL KEPOAGIOU AVTOD givai o1 HOBNTES :

VO TTEPIYPAPOLV TIG TEXVIKEG VAALOTG TwV OAYOPIBHWY,

Vo HETPOUV TN €TTIO00T TV OAyopiBUwy,

va avTITTapo BEAAOLY aAYSpIBHOLG pE BAOT TUTTOTTOINPEVOUS KAVOVEG €-
AOYIS,

VOl PTTOPOUV VO EAEYXOULV TNV 0pBSTNTa TWV aAyopiBpwy,

va SIGTUTTAVOLY TNV Evvola TNG TTOAVTIAOKOTNTOS TwV GAYyopiBpwy,

vor ouvoWiCoLVV Ta KUPIGTEPT 0N aAyopiBpwY.

‘Exelg avapwTnOei Téoo ypriyopa ptropel va yivel n avaditnon evog
oToIxeiov fj n Ta&Ivepnon KATTolwv apiBpdy;

Z€peig av uTTEPYoLY TTPOPAfpaTa GALTC;
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5.1 Enidoon anyopiouwv

ZT1a TponyoLpeva kepdAaia Tou BiBAfou Trapovoidodnkav ToAAof aAys-
p1BpoI Yo TNV emiAvon evog TPOPARPATOS, OTTWG YIa TTAPEOEIYHO OXETIKG
pe TNV avadTnon Kol TNy TagIVOpnon. XTo onpeio auTd o TTAPOVOIGOOVHE
évav TpOTIo eKTiPNONS TNG emidoong (performance) i TNg amodoTIKETNTAG
(efficiency) Twv aAyopiBpwv.

Mo v kaTavénon Tng emidoong evég aAyopiBpov xpeidleTan va omra-
vTNOEl £va 0UVOAO epOTNPATWV. T TTPWTAPXIKE EPWTAPATA TTOU TTPOKU-
TITOULV €ivail:

1. TG vTToAOYICeTOl O XPOVOG EKTEAEONG £VOG arAyopiBpov;
2. T®G PTTOpPolV va GLYKPIBOVY PHETAED TOUg o1 di&popol akySpiBpol;
3. TG PTTOpEel vo yvopidel KaVelG, av €vag aAyopiBpos eival “BEATiIoTog”;

H amévTtnon ota epoTAHOTO QUTA TTPOOTIAITEN THV KATXYPAQT OLTIW-
SV mAnpopopidy yia To TPSBAnpa. O TTANpo@opieg aUTES aipopovy Ku-
PiwG aTNV avayvadpIon TNG XeIPOTEPNS TTEPITITWONG TOL GAYopiBHOL Ka
OTNV QTOTOTIWOT TOL pEYEBOUS TOL TrpoPAfpaTOS pe Ao To TTARB0S Twv
bedopévav.

H xe1péTepn epimTwon evég aAyopiBpou apopa oTo PEYIOTO KGO TOG €-
KTEAEONG TOL OAYOPIBHOL, KOGOTOG TTOV PETPATAI O€ LTTOAOYIOTIKOUG TI6-
pouG. To K6OTOG AUTS TTOAAEG (POPES Kpivel TNV £MAOY KAl TO OXESIOOUG €-
V6 akyopiBpov. MNa va ekppaoBel auTr N XeIpOTEPN TTEPITITWOT XPEIGLETOI
K&ToI0 pEYeBog OUYKPIONG KOl ava@OPAES TTOL VO XOPAKTNPICel TOV aAys-
p1Bpo. H mAfov ouvnBiopévn TTpaKkTIKI eival n p€Tpnon Touv apiBpol Twv Ba-
OIKWVY TPASEWY TTOL B TIPETTEl VO eKTEAEDEI O OAYOPIBHOG 0T XEIPOTEPN
mepimTworn. Na mapdderypa, pia foaoiki Tpaén pmropei va eivai :

avaBeon TIpAS,
oUykpion peTad 60o peTafAnTdv, i
otroiadrTroTe oPIBPNTIKA TPG&EN peTagd 600 peTafAnT®Y.

H xe1p8Tepn TePITTWON QVTITIPOOWTTEVEI TIG TIHES EKEIVES, TTOL GTAV bi-
vovTal wg €i0060G oTOV OAYSPIBHO, 0dNYoUV OTNV eKTEAEON HEYIOTOL OPIB-
poU Baoikdv Tpé&Eewy.
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Mapaderypa: é0tw 611 diveTan 0 eTMOPEVOG ATTAGSG OGAYSPIOHOS :

AAyépLOpog Tapdde Lyual

Apxfi_enavaAnyng
ALépoace m

n «n -1
Méxpig_otou (m=0) 7 (n=0)
ExtUnwoe m
Télog Hopdde typal

Eival rpopavég 611 ) XeIpdTepn TEPITITWON YIX QUTOV TOV GAYOPIBHO
TPoKUTITEl 6TAV Yivouv 10 emavadrpelg (SnAadn péxpl va 1oxvel To n=0).

MpéTel va LTTAPYEI KEATTOIX 1] KATTOIEG HETAPBANTES TTOL V& EKPPALOLY TO
H€yeBog (size) Tou aAyopiBpov. O1 peTaPAnTEG aLTESG aTTelKOViCOLV TOLG
d1apopeTIKOUG CLVOLACHOUG TIHWOV TTOU KPIVOLV TI) CUHTTEPIPOPG EVOS OA-
yopiBpou kai Sivovran wg dedopéva oTov akySpiBpo. Mevikd, Ta dedopéva
OLVIOTOUV TO PEYEBOG TG €10660VL £vég aAyopiBpov. MNa Tapaderypa, oTov
OAYGPIBHO TOUL TTPONYOVHEVOL TTIOPASEIYHOTOS, TO PEyeBOG TOU OAYOpPiBHOL
propel va ekppaaBel amé Tn peTafAnTA n, TTOL OTNV OLTIX eKPPALEl TO
TAB0G TwV eTTAVOAfPewY TOL PacikoD Bpdxou Tov aAyopiBpov.

O mivakag 5.1 mepidapPdvel TapadeiydaTa amd ouvrBelg KaTnyopiesg
TpoPAnuéTwY, pe drjAworn Tov peyEéBoug Tou Baoikd ekppdilel TNV £i00d6
TOUG KOl TWV QVTIOTOIXWV BACIK®OV TTP&EEwV:

Mv. 5.1. MéyeBog €106d0u Kail Bacikn mpd&n aAyopibuwv

Baoikn
Npagn

AAyOpiI6p0G MéyeBog €10080u alyopibpou (n)

TO TMAAB0G TWV AVTIKEIUEVWY TIou Ba

TAZINOMHZzH Ta&lvounbouyv

ouykplon

MOAMAMNAAZIAZMOE | T© A 60¢g Twv Yneinv Twv agleuwv apLGHr]Tthq
rou 6a moAAarnAactacbouv npaelg

TO TAN00G TWV aToLXE(WV TOU

ANAZHTHZH ,
Tiivaka

ouykplon
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‘EoTw 611 £xoupe Tov £€RG aAySpiBpo:

AAy6pLOpog TNapdde Lypa?
X « 123
y « 234
Twa i and 0 péxpr 4
ExtUnewoe i
Z « X ¥y
Télog_enavaAnyng
ExtUnewoe x
ExtUnwoe y
ExRtUnwoe z
Télog HNopdde Lypo2

Oa vTToAoyI08eil 1 emidoot| Tov pe Pdon Tov apIBPS Twv TTPGEewV TTOV
Ba ekTeAeaBoVv. Me Sedopévo 6Ti 0 BpdX0g TOU TTPOYPGHHATOS B EKTEAE-
00l 5 POPES, TTPOKVTITEN I TTAPAKGATW AvEAVOT

EvToAn aAyopibpou Ap16u6g MpaEewv
avdBeon TIWV OTa X KAty 2
Bpdxog enavdinyng
APXIKA TN i 1
ENEYXOQ | 6
auvgnon i 5
ekTunwon i 5
uttoAoyLopdg z (2X5) 10
Extinwon x, y, z 3
ZYNOAO 32

O1 Bpdxol1 eTavEANPNg aroTEAOVV TO KPIOIHO GNHEIO YIO TOV XAPOKTNPI-
opé Tng emidoong evog aAyopiBpov ‘ETar av o aAyopiBpog auTds YevikeuOel
@WOoTE 0 BPBX0S va eKTEAEOOE N POPES, 0 XpOvog ekTéAeONS Ba e§apTATOI
atré To p€yedog Tou n. O Tivakag 5.2 TTapovai&lel TOUG XPOVOUS EKTEAEDNS
TOL aAyopiBpOL ALTOL YIx SI0POPETIKG PEYEBN TOL N, BEWPWVTOG 6TI 0 XPS-
VoG gival 0 apIBPGS TV TTPGEEWV O€ PIKPO-OELTEPOAETITA :

= o)
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Miv. 5.2. Xpdvor ekTéAeong aAyopiBuou avdroya pe 1o uéye6og

HéyeBog n Xpovog ekTéAeONG
5 42 Hkpo-deutepdienTta
10 77 WKPO-OEUTEPOAETITA
100 707 pKpo-deuTepOAETTTA
1.000.000 7 deutepdAertta (Tepimou)

Av n emidvon evég TpoPAfpaTog emTUYXGVETAI PE Tr Xprjon dvo 1 Tre-
plocoTEpwv oAyopiBpwy, xpeldleTal va Yivel n eTAOYH TOU KATOAANAGTE-
pov pe Bdon Tnv amodoTIKGTN TG Tous. ‘ETol, av o aAydpiBpog B €xer To idio
oTmoTEAEOp Pe TOV GAYSpIOHO A, aAAG Sivel Ta arroTeAéopaTa o€ Ary6Tepo
XPOvo, TOTE eival MOS0 TIKGTEPOG TOL A. Mg TrTapSpoIo TPGTTO GTavV 0 GAYS-
p1Bpog B €xel To 1610 amoTéAeopa pe Evav aAyopiOpo A, 0AAG £Xel TO XTTOTE-
AéopaTa pe xprion AlydTepng pvipng, TOTe eival ammodoTIKOTEPOS ToL A. BE-
Baio dTav ouykpivovTar 560 aAydpiBpol, Ba TTPETTEl v CUYKPIVOVTO PE XPTf-
on Twv Giwv dedopévwy Kai KETw atré TIg idieg oLVOKES. MeVIKE, 0 Xpovog
eKTEAEONG KGBE OAyopiBpOUL eEXPTATON AT £€va GUVOAO TTAPOYOVTWY TTOU
pTropolV va cuvoioBoly 0TouG £€AG:

TOTTOG NAEKTPOVIKOU UTTOAOYIOTH] TTOL Bal EKTEAEOEI TO TTPGYPOIHHO TOV
aAyopiBuov,

IA®Ooa TTPOYPAPHATIONOV TTOL Ba XPNOIHOTTOINOE,

Aopn TTPOYPGHHOTOS KOl SOpES dedopévwv TTou XpnoIHOTTOIoVVTAl,
Xpovog yia mpéofoon oTo dioko Kol OTIG EVEPYEIES E106D0V-££660V,
Eibog ovaTipaTos, evog XprioTn i TTOA®Y XpnoToV.

Etropévws, yio va €xel évvoia kdBe oUykpion HETAED SV0 TTPOYpapPUGTWY
oAyopiBpwv, 6a TTPETTEL VA IKAVOTTOIOUVTO Ol TTAPOKATW TTPOUTTOBEOEIS:

Kal Tor 500 TTPOYPAHHaTO va €xouv ouvTayBei oTnv dio yYAwooo Trpo-
YPOMHOTIGHOU,

va £XEl XpNOIPOTTOINBef 0 810G HETOIPPAOTHS TNS YAWOOOS TTPOYPOHHO-
TIGHOV,

VOl XPNOIHOTIOIEITA 1] [B10r UTTOAOYIOTIKI] TIAXTPOPHQ,
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akpIfws Ta idia Sedopéva va atroTeAovy ei0060 KATG Tov EAeyXO TwV
500 oAyopiBpwV.

5.2 0pooTntd AAYoPiONwV

H emridvon evég rpoBAfpaTOog pe T Xprion K&Trolov akyopiBpov, £Xel pe-
YOAOTEPN 10X0 GTAV LTIGPXEI KATTOIO TUTTOTTOINPEVN €vOeIEn i amddeiln yia
TNV 0pOSTNTA TOL TTPOTEIVEHEVOL aAyopiBpov. Eivar 1diaiTepa onpavTiké vor
EMIKVPWOEI 1 0POSTNTA KAl EYKUPOTNTA €VEG OAYopiBpoL pe Xprion K&-
TIOIWV OTTADV HOONHOTIKAOV TOTTWV 1] HeB6dwV. O1 TeEXVIKEG arddeIéng Tng
opBETNTAG £v6G OGAYOpiBHOL CLVOEOVTAN GUEDO PE TOV TPOTIO TNG APXIKNAS
oxedioong ko av&Avong Tov oLYKEKPIPEVOL aAyopiBpov. Eivon AdBog va e-
TIXEIPEITAI O EAEYXOG TWV OPOAPGTWV KAl TNG opBSTNTAG £VGSG arAyopiBpou
pET& TN oxedicon kai Tnv TutroTroinon Tov. Eival, dnAadn, amapaitnTo va
ouvodeveTal TO OTAdI0 TNG avGALONG Kol TNG oXedioong Tou akyopiBpov
atré Tov avTioTory o EAeyX0 TNG 0pBSTNTAES TOU. XTN OLVEXEIR B TTAPOVTIO-
0B00V 01 TrEPIOPICHOI, 01 TEXVIKESG Kal oI HEBoSOI TTPooéyyiong Twv amrodeite-
vV TNG 0pBSTNTOS TWV OAYOPIBHWV.

H mrpéTaon evég aAyopiBpou KaToAfyel oTn oOVTaEN KOOIKX YIO TV £TTi-
Avor] TOu OTOV UTTOAOYIOTH. AV £VOG TTPOYPOHHOTIOTAS £XEl UVAOTTOINOEN KX~
Sika yia T vAoTToiMoN £vég akyopiBpov, prropel va eAEyEel To TTPSYPOHpG
“TpéxovTag” Tov K®dIKa pic, 500, Tpelg KA. popés. ‘EoTw OTI 0g OAeg TIg
TEPITTTWOEIG KATOARYEI 08 OWOTA amoTeAéopaTa. Eival Spws BéPaio 671, 0
OAYOpIBpOG TOL TTPOYPAPHOTOS divel TTdvToTE TN owOoTA AVon; H amdvTnon
eivai 6x1, 616TI UTTGPXEI TBAVOTNTA K&TTOIO (POPd v KaToAEel o AGB0oG a-
TOTEAEOPA AGYw K&TTOI0L AdBoUg GTOV GAYSpIBpO. To TTaP&OEIYHa TTOL O-
KoAoUBEl TTOPoLOIGLEl pici TETOIX TTEPITITWOT

Mapaderypa: Na Bpedei 0 pIkpOoTEPOS APIOPGS ATTO TO GUVOAO TWV BETI-
KOV api@pwv mov Bpiokovral amodnkevpévol o éva mivaka 10 O€oe-
wv.

2T ouvéxela SiveTal 0 OXETIKGG OAYSPIOHOG YO TNV E0PEOCT) TOV HIKPOTE-
pou OTOIXEIOL O TTVOKOL:
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AAyépLOpog Tapdde Lypa3

Aedopéva // a //

low « afl]

j.4—2

'0co 1 < 10 emavéAafe
Av af[i] < low té6te low « ali]
i« i+l

Télog_enavaAnyng

AnoteAéopata // low //

Téhog HNopdde Lypa3

AT Tov Peudokddika auTS pTTopel va Bewprioel Kaveig 6T, 0 aAyopio-
pOG eival OWOTEG KOl TTapdyel ToO OwoTo ammoTéAeopa. H opBéTnTa TOL OA-
yopiBpou Ba eAeyxBel pe éva obvolo atrd Trivakeg 10 BEaewy, TTov €XOLV TU-
Xaioug apiBpoUs. ‘EoTw GT1 TIPOKOTITOLV Of ETTOUEVOI THVOKES OTT6 3 dlaipo-
PETIKEG EKTEAETEIG TOU TIPOYPEHHOTOSG TOU GAyopiBpoL :

11 3 2 56 32 69 81 90 222 2

2 444 1 65 51 51 99 98 1 1

90 11 333 38 224 61 73 80 7 59

H eappoyr] Tou adyopiBuov og kGBe Evav atré Toug TVOKEG aLTOUS, Bt
dWOoEl TO OWOTS ATTOTEAEOUA YIX TO PIKPOTEPO GTOIXEIO TOU TIIVOKA. AV G-
pws 600¢i o ivakag pe Ta e€ig dedopéva:

TOTE 0 OAYOPIOpOS B SWOEI WG ATTOTEAEOPA TO 3, EVG TO HIKPOTEPO OTOI-
Xeio eivai To 2. Apa eivail Oa@EG 6T, LTTAPXEI KATTOI0 OPGAHO OTOV OAYGPIB-
pO, TTOU €6 TTOPOVOIGOTNKE HE TNV TETAPTN €KTEAEOT) TOL OXAyopiBpOL. O
pTTopoUoE Vo eiYE TTAPOLOIGOOET TO OPSAPA TTOAD apySTEPD, dACdH peT&
o6 HEYGAO OIPIOUS ETTAVOANTITIKAOV EKTEAECEWY TOU aAyopiBpOoL.

FevikéTepa, AoIrdv, dev LTT&PXE! Kappia eyyvnon 1 emiePaimwon Tou o-
p1BpoL Twv eTTavoAPewv eKTEAEDNS VOG OGAYOpiBHOUL, HEXPI VO Ppedel K&-
1010 TMOOVS OPEAPT TOL. To OPEAPT OTOV TTPONYOVHEVO OAYOPIOHO €ivai n
ouvvOrkn (i < 10), TTov dev eA€yxel TTOTE TNV TeAevTaior BECN TOL TIVOKOL.
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‘ETo1 av TO pIKpOTEPO OTOIXEID BpioKkeTan OTNV TEAeUTAIO BEOT TOL TTIVOKO,
TOTE 0 OAYOPIBpOG B eTTIOTPEWEI AavBaopévn TipnA. BEPaia, vrépxer mepi-
TITWOT| VO ETIOTPEPEI TO OWOTO ATTOTEAEOUA, HOVO OV TO HIKPGTEPO OTOI-
Xelo Tou eivan oTnv TeAeuTaiar B€on, £Xe1 ePpavioDe 0N Kal og KGTToI0 GAAN
pIKPOTEPN B€0N TOUL TTiVOKOL.

Mo Tov vTTOAOYIOUGS TNG TOAVOTATOS VO LTTAPEET AGOOG KAT& TNV EKTE-
Agan Touv aAyopiBpouv, TTapaTnPoVpE 6TI N MOAVETNTA OUTH TTPOKUTITEI, -
Tav TO HIKPGTEPO OTOIXEIO BpiokeTan OTNV TEAeUTAC BEOT TOL TriVaKa. Apa
n meavéTnTa gival 1/10, agot vrépyouvv 10 B€oeig oTov Trivaka. ‘ETol ) i-
BavoTnTa vor pn Bpebdei To AdBog pe pia TpoodBeia eivair 0,9. Av yivouv §00
TPOOTIGOEIES, AGYW TNG TUXAGTNTOS TWV OTOIXEIWV TOL TIIVOKO N TTIOAVS-
mTa ovTh Yivetar 0,9*0,9=0,81. ‘Oco emravoAapPaveTal n eKTEAECT] TOU
aAyopiBpou yia k&tola emITTAéov TuXOHO aKoAovBia debopévwv ol Bave-
TNTESG SiapoppadvovTal wg €A :

Ap16pdg Meavértnra MeavéTnTa

EkteAéocwv  Aveupeong Mn-Avelpeong
AAyopiBuou  Z@dAAparog Z@AaAparog

1 0,1 0,9

2 0,19 0,81

3 0,271 0,729
4 0,344 0,656
5 0,410 0,590
6 0,469 0,531
7 0,522 0,478

ATIé auTOV ToV VKA TIBAVOTHTWY, gival aveps 6TI XpelGlovTal Tou-
AG10TOV 7 TTPOOTIGOEIEG EKTEAEONG TOL GAYOPIBHOL IO VO LTTGPXEI TIIBOVS-
TNTQ TNG TGENS Tov 0,5 va Ppebel Eéva opdApa. H Tapamdvm kaToypagn
TV TMOAVOTATWV ATTOTEAET évav TPGTTO EKTIPNONG YIO TOV EVTOTTIOUS Aok-
BV £v6g akyopiBpov. QoTéo0, dev ptropel va vTTAPEEl ATTGALTN OIOPGAEIT
OTNV EKTIPNON TWV TOAVOV OPOAPGTWY £VEG aAyopiBpou. levikdTepa dev
ptropel va uTT&pEel améALTH emIPePaiwan TNG EYKLPOTNTAS VG aAyopiB-
HOU HE XPrOT KATTOIOG TNOAVOAOYIKIG EKTIHNONG TWV TOAVEV OPOAUGTWV
Touv.

H amréde1&n Tng opBSTNTOG £VEG 0AyopiBpoL Bt TTpETTel var TrepIAaUPBAvel
TIS £€1ig 6V CLVOIKES :
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atédeIén 61 oe KABE TEPITTTWON O TEPHATIOPOS TNG EKTEAEDNG TOL OA-
yopiBpou odnyel g aTodeKTE ATTOTEAEOPAT, KOl

amédelén 611 Ba LTTGPEEI TEPPATIOPOS TNG EKTEAEDNG TOL OAYOPIBHOU

Fevikg, n amédein TnG opBSTNTOG £vEG axAyopiBpoL dev eivar eGKOAN v-
T60e0m. XT0 onpeio auTo divovpe pévo éva aTAS TTop&Serypa.

‘EoTw 611 divovTan 00 peTafAnTES a kai b pe TI§ avTiOTOIXES TIHEG TOULG
Kol OTI TIPETTEl VO TTAPOLOINODEl €vag AYOPIBHOG avTOAAOYHS TWV TIHWV
TOUG. AV UTTGIPXEI £K TWV TIPOTEPWV TTPOPAEYPN yIa TNV 0pBSTNTO EVEG OAYO-
piBpoL avTOAAYAS TWV TIHWVY 600 PHETABANTWY, TOTE B TIPETTEN VO AKOAOL-
BnOei K&TTOIO TUTTOTTOMOT KOl OTNV OVOPATOAOYIt TWV HETOPBANTWOV. AUTS
gival amopaiTnTo, YIOTi £ivon 0a@ES 6T N avToAAOYr] TwV PHETABANTOV 6-
TwG: a « bkarb « a, dev odnyel mp&ypaT oTNV AVTOAAOYH TWV TIHOV TOUS.
ETropévmg, o1 apXIKEG TIPEG TwV PETAPANTAOV TTPETTEI VO aTToONKELOBOVY O
K&TTOIEG TIPOOWPIVEG PETAPANTES ag Kol by avTioTorxa. ‘ETol, 0 0TéX0G TOU
mpoPAfpaTog givan va 10XVEl: a=bo kol b=a,. Me auTrv Tnv ovopaToAoyia
TO TPOPANPA AVTIMETWTIICETAI OTN YEVIKH TOL pop@r). QoTS00, N TTponyou-
pevn TuTroTroinon eival aTrAd eVOEIKTIKY, YIOT] TENIKG ETTOPKES pict ETTITIAEOV
HETOABANTH TTOL Ba AeITOLPYHOEI WG EVOIGUEDOG XWPOS YI TNV avTOAAayR
TV TIHOV TOV HETABANTOV. O TPOTEIVOPEVOG OAYSPIBHOG AOITIOV Eivai:

t—aa—bkab 1t

S0P@VA PE TGO TTPONYOUHEVA, eival TTPOPAVEG 6T, 0 GAYSPIBHOG TTOU
otnpifeTan otV TEXVIKA aUTH eivar opBSs.

5.3 MoAunAoKOeTNTU AAYOPIOHMWY

O amhoboTePog TPGTTOG PETPNONS TNS ETTIO00NG VGG aAyopiBpoL ivail 0
eutrelpikog (empirical) 1] oAAIdS 0 AeySpevos ek Twv vOTEPWV (a posteriori).
AnAodr|, o aAyépIBpog LAOTTOIEITON KOl EPOPHOLETON OE €var oUVoAo dedopé-
VWV, DOTE VO VTTOAOYIOBE O ATTAITOUHEVOSG XPOVOG eTeSepyaTiag (proces-
sing time) ka1 n ywpnrikéTnTa puviung (memory space). O TpATOG GHWS av-
TGS TTapovaiGilel SU0 KUPIO PEIOVEKTHHOTA.

pe TN péBodo auTh eivar SbokoAo va TPoPAeBei N cupTTEPIPOP& TOU
aAyopiBuou yiax k&mroio GAA0 oUVoAo dedopévmwy.

0 Xpovog ere&epyaoiog eEapTaTal atmd TO LAIKG, TN YAWOOO TTpOYpOp-
HOTIOHOU KOl TO HETOPPAOTH KOI TIPO TAVTWV 16 T SeIvéTnNTa TOU
TPOYPOHHOTIOTH.
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‘ETO1 pTropel vor cuvoryBoUv AavBaGUEVES EKTIPAOEIG VIO TNV £TTI000T) TOUL
aAyopiBpov.

O 6e0TEPOG TPOTTOG EKTIPNONG TNG £TTIS00NG £VEG OAyopiBpoL eivai o Oe-
wpnTIKGG (theoretical) [ dANIDG 0 Aeydpevog ek Twv TpoTépwy (a priori). Mo
TO OKOTI6 QULTO eICGYETOI piax peTAPBANTA N, TTOL ekpp&lel To péyeBog (size)
Tou TPOPAAHATOS, WOTE N PETPNOT TNSG ATTOOOTIKGTNTOG TOU GAYOPIOHOL
va 1oXUEl YIo 0TToI00QTTOTE GUVOAO GeSOPEVIV KO OVEEEPTNTO GITTG UTTOKEI-
HEVIKOUG TTAPAYOVTES, OTTwS auTOol TToL ava@épbnkav. H anpaoia Tng peta-
BANTAS aL TS e€apTaTOl A6 TO TTPSPANHA, TTOL TTPOKEITAI va eTTIAUBEL. N
Tapaderypa, av To TpofAnua eivair n Ta&ivépunon k otorxeiwv 1éte n=k. Xn
OGUVEXEID O XPOVOG ETTEEEPYOOTOG KO O ATTAITOUHEVOG XWPOSG HVAHNG EKTIHD-
vTai pe T BorBeia piag ouvépTnong f(n) Touv ekpdiler Tr xpovikr ToAvTrAo-
kotnTa (time complexity) fj Tnv moAvmAokdTnTA YWpPOL (space complexity).
> TTOAEG TTEPITITOOEIG OPWS Sev eVOIRPEPOLV O ETTAKPIPEIG TIHEG GAAG PO~
VO 1) YEVIKI] OUPTTEPIPOPE TV OAyopiBpwv, dnAadr| n T¢én Touv aiyopiBuov.
lNa 1o AGyo auTé e1oéyeTan 0 Aeydpevos oupfoAiouds O (O-notation), 6rou
To O gival To apxIkS YpAppa TNG oryYAikrg AéEng order kou diafaleTon “Opi-
KPOV KEPaAaio”. AKOAOUBET SpwS €vag TUTTIKGS OPIOHOS.

OpIGPGG: Av 1 TTOAUTTAOKGTNTO VO aAyopiBpov eivai f(n), TéTe AéyeTan
oTi gival TaEng O(g(n)), av vTT&PYoLY VO BETIKOI AKEPAIOI C KOl Ng, £TOI
WOTE YIO KGOE N = ng v I0YVEI:

[f(n)|< clg(n)|

Mapaderypa. ‘EoTw 6T ) TOAVTTAOKSTNTA £VEG 0AyopiBpoL diveTon ard
T0 TOAVGVLPO f(N)=2n%+5n%-4n+3. O MO ONPAVTIKES 6POG TOL TTOAVWVU-
pou givai ) TpiTn SVvapn, apKel va OKEQPTOVHE 6T KABWS TO X ALEAVETAI (KO
TeiVEl OTO GTTEIPO) O OPOG AUTEG EXEl HEYOAUTEPO «E10IKG BAPOg» KOl GLVE-
X0G KaBioTaTal ONPAVTIKOTEPOS, EVA N ONHOACIX TWV LTTOAOITTWY OPWV
oTOdIOKG peldveTal. ETITTAov, ayvoeiTan 0 cuVTEAEOTHS 2 TNG TPiITNg SUvar-
HNS Kal €701 TPOKOTITEl 6T1 g(n)=n". ETTOPéveS, TEAIKG N TIOAUTIAOKSTNTO
TOUL BAYopiBpoL givan O(n®). MA€ov, n €kppaon aUTH ekPPGIE! TV TTOIOTIKK
Kal 61 TNV TTOCOTIKI] GUPTTEPIPOPE Tou cAyopiBpou. Kartd Tov idio Tpéto
av 500ei n ékppaon f(n)=52"+4n’-4logn, T6Te TTPoOKUTITEl 6T1 g(N)=2", KO-
BG ayvoolvTai o1 pn onpavTikoi 6pol Tou f(n) kal 0 oLVTEAEOTHG 5 TOL Gpov
2", 210 TeAeLTOO TTOPAEOEIYHQ EIVOI TTEPIOTOTEPO TAPES, YIKTI OryVOOUHE TO
6e0TEPO KOl TPITO Gpo TOUL f(N), AV ATTAG dDOOOLPE TIHES 1, 2, 3 KATT OTN HETO-
BANTA n ko LTTOAOYICOULPE TO ATTOTEAEOPO TOU KGBE BpOL TNG EKPPACNS.
Oa TapaTtnprioovpe 0TI TTOAG obvTopa (AGyou Xdplv, yia n=10), To TEAIKG
ATOTEALOPQ TNG EKPPOAONG KOTG BGon TpoépxeTan amé Tn dvvapn 2"

AéyeTan 611 0 aupPoriopds O Sivel Eva Gvm PPAEYHA YIa TNV TTOAVTTAOKG-
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TNTQ £V6G akyopiBpov, SnAadr divel Eva péTpo, TTov TTOTE Sev TTPOKeITAl VO
Eemepaoel 0 aAyopiBpog TPog Ta eévw. QoTéoo, o BifAloypagpia vTrdp-
Xouv kail GAAor cupBoAiopoi, dAAG Sev Ba pOG ATTAOXOACOLVV OTO TIAQIOICK
auToU Tov BifAiov.

Ixebov o1 mepIoodTEPOI OGAYSPIOPOI TTPOKTIKOU €VOIOPEPOVTOG €XOUV
XPOVIKA TTOAVTIAOKGTNTQ, TTOU QVIKEI O€ HiT OTTO TIG ETTOGHEVEG KATNYOPIES:

O(1). K&Be evToAr} Tou TIPOYPAPUATOS eKTEAEITOI pict Pop& 1 TO TTOAD
PEPIKEG HOVO (POPES. TNV TrEPITTWON AUTH AEYETOI G6TI 0 GAYOPIOpOG E&i-
Vol 0TABEPrG TTOAUTTAOKGTNTAG.

O(logn). O aAy6piBpog eival AoyapiOuiknG TOAVTTAOKGTNTAG. AG GNPEIW-
Bei 611 pe “log” Ba oupPoAileTan o duadikég AoyGpIBpog, evdd pe “In” Ba
oupBoAifeTan 0 QUOIKES AoydipIBpos. ZuviBws, ol Aoy&piBpol TToL Xpn-
aipotroioUvTal o1o PBiAio auTo ivar duadikoi.

O(n). H moAutrAdokSTnTa AéyeTan ypopikr. ATy eival n KoAOTepn eTTi-
boon yia évav akySpiBpo TTou TpéTrel va eEeTéoel 1) va dwoel oty £600
n oToryeio.

O(n logn). AlofaleTan 6TTwg aKkpIBadS YpdipeTan (n logn), dnAadn xwpig
VOl XPNOIHOTIOIEITOI K&TTOI0 £TTBETO (6TTWG yIa TTOP&OEIYHO YpOpHOAO-
YapIBHIKH]). ZTNV KOTnyopio auTH aviKel pic TTOAD oTroudaia oIKoYEveIX
oAyopiBpwv Tagivépunans.

O(n?). TeTparywvikrj TTOAVTTIAOKSTNTA. TIPETTEl VO XPNOIHOTIOIEITON PHOVO
yi& TpofApaTO HIKPOU pEYEBOUS.

O(n*). KuBikrj roAvtrAokdTtnTa. Kai auTof of aAySpIBpol TTpETTel va Xphoi-
HOTTOIOUVTAI PGVO YIO TTPOBAHOTO HIKPOU pEYEBOUS.

O@2"). Zmévia otV TPG&EN XPNOIHOTTOIOOVTOI OAYOPIOHOI EKOETIKIG TTO-
AuTTAOKOTNTAG.

X1ov Tivaka 5.3 vTroAoyiCeTal 0 Xpévog oL TTAITEITAI aTTé akyopiB-
poug S10PSPWV TTOAVWVUHIK®WY KAl EKBETIKWY TTOAVTTAOKOTHTWV WG CUVAP-
Tnon Tou pey€Boug Touv TPoPAHaTog (n). BEéBaia uroTiBeTan 611 KGOE OTOI-
XEIDONG TPG&EN aaITel Eva pikpodeuTepSAeTrTO. ‘ETOI OV Y1 Evary oAySpi6-
o T6€ng O(n’) SiIMAao1a0BEl To PEYEBOS TOL TTPOPARHATOS, TETE ATTOITEI-
Ton OKTATTAGO10G (2%) Xp6vos yio va TrepaTmBel 0 oAySpiBpos. Etriong Siommi-
OTOVETAI OQHEOWS OTI, 0l GAYSPIOHOI €KOETIKAG TTOAUTTAOKGTNTOG OV givail
TIPOKTIKAG XPNOIHOTNTOS QKON KOl YIO HIKPO aplBpsd dedopévav.
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Miv. 5.3. Xpdvoi ekTéAeong aAyopiBuwv avdloya pe Tnv mMoAUTAOKOTNTA Kali

1O Uéyebog
MoAurAokéTnTa MéyeBog mpoBAriparog
alyopiBpou n=40

O(n) 0.00002 deutepa | 0.00004 deutepa | 0.00006 deutepa
o(n? 0.0004 deutepa | 0.0016 deutepa | 0.0036 deltepa
o(n® 0.008 deutepa 0.064 deutepa 216 deltepa
o@" 1.0 deltepo 2.7 nuépeg 366 auwveg
o(n!) 771 audveg 3 10* awdveg 3 10%® awwveg

H avéAvon oAyopiBpwv gival 1ISIGITEPA ONUAVTIKG KEPAATIO yIax 6G0US
peAeTOUV BaBUTEPO TNV £TTIO00T OAYOPIBHWY. ZKOTIEG pag dev eivan pévo va
oxedigiooupe Evav akyopiOpo, oAAG Kol va SIATTIOTMOOVHE TNV ETTIO00T| TO,
SnAadn va ekppdioovpe TNV TTOAVTTAOKSGTNTG TOL pe TO CUHPBOAIOHS O. TN
ouvéxela Oa e€eTGoOLPE AeTITOPEPETTEPT HVO TG TOLG OAYOPIBHOUSG TTOV
avomTOXONKOV 0TO KEPEATIO 3, £VK YIO TOUG UTTGAOITIOVS Bar HATOLHE O-
TAWG TNV avTioTOIXN €KPpaon pe Béon To cupBoAiops O.

To o Paciké KpITAPIO TN £TTd00NS piag peBddov Tadivéunong eivar o
apiBpdés C, 1Tou PeETP& TIG OTMXITOUHEVES OUYKPioelG KAebidhv  (key
comparisons), TTou eKTEAOUVTOI PHEXPI VO TEAEIDOEI 1 Ta&vépnon. ‘Eva GAAo
KpITApIO €ival 0 apIBués M TTou PETP& TIG UETAKIVAOEIG (Moves) TwV OTOol-
xeiwv. O1 apiBpof C kai M givan uvapTAOEIG TOU APIBPOV N TWV OTOIXEIWY,
IOV TPETTEI V& Ta&Ivounoouv.

Me Béon Tov aAyépiBuo 6TTwG TEPIYPEPETAI OTNV TTOPEYPAPO, EHKOAX
TPOKVTITEI OTI O OPIBUGS TWV OLYKPIoEWY OTNV KOAVTEPN, TN HEDT KOI TN
XEIPOTEPN TrEPITTON givai 0 1610G. O apiBpds avTdg eivar:

C=1+2+..+(n1)
Me B&on Tig 1IB16TNTEG TNG APIOPNTIKIS TTPOGOOL TTPOKVTITEN OTI

c-n(n-1)
2

TTOL TEAIK& ONMaivel, 6TI n TOAVTIAOKSTNTA TNG TAIVEUNONS QUTHAS €ivai
O(n’.
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TNV Tapd&ypa@o 3.6 peAeTioape TNV ammAovoTEPN HEBOoSO avadiTnons,
TN YPOppIKA 1 oipiaki p€0odo. ‘OTav avalnTolpe éva KAEIST TTov TTparyHOoTI
vTrépxel oTov Tivoka, TOTE Aépe OTI n avalitnon eival emTuxig
(successful). ZtTnv avTiBe TN TepiTTwON, Aépe 6T1 n avalTnon eival aveTiTu-
xS (unsuccessful). To k6oTOG TNG AVALTNONG HETPATOI PE TOV OPIBPS TwV
ovykpioewv KAeiSikdv. ‘ETOlI TO K6OTOG AUTS YIO TNV EMITUXI AvadTnon
ovpPoAieTan pe E, evd yiax Tnv avemTuyi] avadiTnon cupBoAieTal pe A.

Ag e€eTGOOLPE OPXIKG, TTWG TTPOKVTITEI I TTOAVTTAOKOTNTO TNG ETTITU-
X0UG avalfTnong o€ pPn TaSIVOPNPEVO THVOKO TTOU AITTOTEAEITOI OTTG N OTOI-
Xefa. Av avalnTATal TO TIP@OTO OTOIXEID, TETE ) £MITUXIS avalTnon 6a Ko-
oTioel pia oUYKpION, eved av avalnTdral To 6eUTEPO OTOIXEIO, TOTE TO KO-
oTog eivar 0o ovykpioels. Me Tnv Gl Aoyikr, av avalnTdTal To n-00Té
oTOIXEID, TOTE B EKTEAEGOOUV N GLYKPIOEIG KAEISIDV PEXPI TNV TTEPATWON
Tou oAyopiBuov. ‘ETol KATA HEGO PO, O ATTAITOUHEVOS APIBHOS CLYKPITEWY
KAEISIOV yia TV emITUXH avadiTnon eivai:

E_(1+2+...+n)_n(n+1)_n+1
- n o 2

A6 TN ox€on auTr, EDKOAG KATOAYOUHE OTO OCUPTTEPOOHO OTI 1) ETTITL-
XAs avaldiTnon €xel ToALTTAOKSTNTA TNG T&ENG O(n), Pe TNV amrapaiTnTn
TPo0T60eaT OTI Ta KAEISIG avalnT®VTal 1I00TTOOVO.

H tmoAutdokéTnTa Tng avemituxols avalATnong eivar emiong T&ENS
O(n). AuTé TpokVTITEl pE BGon TNV oA okEWYN 6T1, dTav To avalnTovHEVO
KA€161 dev LTTGPXEl OTOV VoKD, TOTE N avadTNON KATOAYEl Vo e€€TGOEI
£va TTPogG €va GAa T KAEIBIG pPEXPI TO TEAOG TOU TTVaKa. Av 0 TTiVaKOG gfva
TagIvopnpévos, TeTe n diadikaoia TG £MTUXOUG KAl TNG AVETTITUXOUS OVO-
{ATnong ptropel va PeATiwOEl, woTS00 Kai TTGAI ) TTOALTTAOKS TN T Bax gfva

YPOHUIKAS TGENS.

Miv. 5.4. TIOAUTTAOKOTNTEG HEPIKWV AAYOPIOHWV

AANy6p16pog MoAumAokdTnTa
‘Q6non-anwbnon oe otoiBa 0o(1)
Elcaywyn-eEaywyn oe oupd o(1)
Fibonacci emavaAnrikr O(n)
Ta&wéunon subeiag avralayrig omnd
Zelplakn avaditnon O(n)
Auadikn avagrtnon O(logn)
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5.4 Eidn afyopiopwyv

'OTTwg ava@Epdnke 1fon Kal 6TTwG pAvVNKE OTT6 TA TTPONYOVHEVD, TO O-
VTIKEIPEVO TV aAyopiBuwv €xel peydAo AGTOG Kol B&B0g, pey&An ioTopia
Kol pey&Ao péAdov, kaBws eivan n Béon 6rouv otnpiovTtal 6Aeg oxedov ol u-
Mool TopElg TNG MANpo@opikis. ‘Exouv avatrTuxBei, Aoimrév, TToAAG €idn
Kol kaTnyopieg aAyopiBpwv. MNa mapdderypa, peTadl Twv GAAwv oTa Trpon-
YOUpEVO KEPEACIO HIAOGHE VIO AvOOPOHIKOUS KOl ETTAVOANTITIKOUG GAyo-
piBpOUS. ZTn ouVEXEIa Ba aVaPEPOOVUE OE PEPIKESG VEEG EVVOIEG OXETIKG HE
TI§ KATNYOPIEG Twv oAyopiBpwv.

Eivan yevik& yvwoTd 611, uTTépXoLVv arjpepa akpifol uTTOAOYIOTES pe Su-
VOTOTNTEG TTOU EETTEPVOUV TA OPIA TWV TTPOCWTTIKGWV/OIKIOKWOY UTTOAOYI-
oT@v. O1 UTTOAOYIOTEG AU TOI XPNOIPOTIOIOVVTAI OTTO PEYGAES ETTIXEIPAOEIS,
opyaviopoUs Ko 1d5pduaTa, Kal SiokpivovTal amré T GUVBETOTNTE TOUS, O-
@o0 atroTeAoUVTal aTTO TTOAAOUG eTTEEEPYAOTES, TTOAAEG KUPIEG PVIHES KO
TOAAEG SeuTepebovoeg Pvijpeg (HoyvnTIKOUG Si0KOUG). ZTOUG UTTOAOYIOTES
auTOUG gival SUVATOV Evag AAYSPIBHOG VO KATATHNBEN 08 HIKPOTEPO KOUHG-
TIO TTOV EKTEAOUVTAI TTAPSGAANAQ;, 0ipol ATTAITOVY SIGPOPETIKOUS UTTOAOYI-
OTIKOUG TTPOUS. Xe QUTE TO LTTOAOYIOTIKG CUOTAHOTA O XPOVOS TTOU AITTONl-
TeiTal ammé évav aAyopiBpo, ival KAGOPO TOU OTTAITOUHEVOU XPOVOL OTTo
Tov 510 GAYOpIOpO O€ £vav TTPOOWTTIKG UTTOAOYIOTH, TTOU TUTTIKG SIGOETE! €-
vav emeEepyaoTr, Hia KUpIa pvipn Ko pia deutepebovoa pvipn. H avérrTu-
&n mapaAinAwy  (parallel) aAdyopiBuwv yia mepifdAiovta, 6TTws AU TS TTOL
TPOOVAPEPONKE, £ival i oNPAvVTIKI TrEpIoXH oL arooXoAel TTABOG TTI-
OTNPOVWY, KABWS diapaiveTal 6TI 0To PEAAOV 01 LTTOAOYIOTESG auTOl B Yi-
VoLV PONVETEPOI Kal Bar TTEKTOOET 1) Xprion Tous. Q0TG00, 0T TTAQICIC TOU
pabipaTog avTol dev Ba pag atraoyoAfoel n oxedioon Kai n avGAvon Ta-
PEAANA@Y akyopiBpwvy.

lNa va yivel koAGTepar kaTavonTi 1 évvoia Tou TTapGAAnAov adyépiBpou,
ag OewprioovE KOl TTGAI TO OPYXIKG TTOPASEIYHA TOL 20V KEPOAXOV, GTTOU
TIPETTEl VO SPOPOAOYROOUVHE TIG EVEPYEIEG HOG, DOTE VO YeLpaTioovpe. 'O-
pHwS TOpa Ba Bewpricovpe 611 epydlovTail Vo Gropa. ‘ETol, 0 eTTOPEVOS TTi-
VOKOG OIVEl TIG EVEPYEIEG TOU KABE ATGHOU.

MpwTto dropo AeuTepo aropo

Mpoetoaaoia okeuwv payelplkng | Etoluaoia caldrag

Mapaokeur) ayntou 2Tpwallo tpanellov

Mevpa Mevpa

KaBapiétnta tpanediol MAUoo TdTWY Kal KOUQWVIKWOV
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MoapaTtnpolpe 6TI TOpa N Siadikaaia OAOKANpWVeTAI 08 ArlyGTEPO XPOVO,
0poU o€ KGBE GTOPO AVaAOYOUV HOVO TEOTEPIS EPYAOIES.

Fevikg, n évvoia Tou TaPaANAIoHOL LTIGPXE! TTavTOoL YOpw pos. Mo Tor-
p&derypa, otnv Tpaela TTOAOI TOHIEG EEUTTNPETOVY TAUTGXPOVA TOUG Tre-
AGTEG TTOL SNUIOLPYOVV P ] TIEPIOTBTEPES OLVPES, OTO BEATPO LTIGPXOULY
TTOANEG €€0001, MATE 0 BEATEG VO PEVYOLV YPHYOPO KOl HE GOPGAEIT, OTO
TpaThpio Beviivig LTTAPYOLV TTOAAEG AVTAIES, DWOTE VO HEIDVETAI O XpOVOS
OVOHOVAS TWV GUTOKIVAT®V K.ATT.

Etreidn n BeAtioon Twv oAyopiBpwyv eivon {wTIKAG onpooiog, pio 1diaiTe-
pn tepioxn Tns MAnpogopikis, n YrroAoyiotikrj MNoAvrAokornTa (Computa-
tional Complexity), digpeuvé atmé Tnv avaAuTikr &moypn Toug aAyopiBpoug
Kol Toug Tadivopel avaAoya pe Ty eTidoor] Tous. ‘ETol ouvex®g vEor KaAD-
TEPOI GAYOPIOPOI VOTITUOTOVTAI, EVE GANOI EYKOTOAEITTOVTOI WG P OTTO-
TeAeopaTikol. ‘Evag aXyopiBuog Aéyetar dpiotog (optimal), av amoderyOel
OTI €ivall TOOO ATTOTEAEOPATIKGS, OOTE HEV PTTOPET VO KATOOKEVOOOET KOAD-
TEPOS.

lNoAvwvupikori (polynomial) AéyovTair o1 aAy6piBpol pe TTOALTTAOKOTNTO!
TTOL PPGOCETAI OTTO ETTAVW PE Pict TTOAVWVUHIKH Ekppaion. Mo Trapaderypa,
TToALWVLHIKOT eival o1 aAySpIBpor T&Eng O(n), O(n3/2), O(n?) KA. Zuviibwsg
ouToi Sev ATraITOUV PEYAAN UTTOAOYIOTIKA TIPOOTIGOEIR O QVTIBEDT) PE TOUG
alyopiBpouLg TTOALTIAOKETNTOS TEENS O2"), O(n*2") 1§ O(n"), TToL ovopddo-
VTOI [} TTOAVWVUIKOL 1] EKOETIKOF.

MoAAEg popég pepiké TTpoPAfpaTa og TPWTN e€£Ta0N HoiGlouv Tapo-
poia, oAAG OTI CUVEXEID PTTOPET VO OTTOOEIXOET GTI €X0UV EEXIPETIKG Oloipo-
PETIKG Babué duokoAiag wg Trpog TNy evpeon amoTeAeopaTikig Avons. Mo
Tapaderypa, £0Tm Ta £€fg 600 TrpofAfuaTa:

AideTar éva 00VOAO SIGPOPETIKWV BETIKWOV APIOPWDV X1, Xa, ..., Xy (GTTOUL
To n GpTIog apiBpds). Na fpeBoiv 6o vTToolVOAa aTTé n/2 apIBpoUvS, 6-
TT0L 1) S10POPG TV ABPOICPGTWY KEGBE LTTOOLVOAOUL va eival PEyloTn,

AideTan €va 0UVOAO SIOIPOPETIKWV BETIKWV APIBHWDV X1, Xy, ..., Xn (GTTOV
TO n GpTIog apiBpds). Na fpeBovv 6o vTTOoUVOAX aTT6 N/2 ApPIBpOUS, 6-
00 1 S10POPG TV KOPOITPETWV KEOE LTTOCUVGAOUL VO ivail EAGXIOTN.

Y& ox€on pe TO TPATO TPSPANpPA, EVKOAX PHTTOPOUHE VX TIPOTEIVOUHE O-
TTOTEAEOPATIKOUG aAyopiBpous. MNa moapdderypa, pmopolpe va Ta&ivopn-
OOUE TOUG N APIBHOVG KAl VO TOUG XWwPITOUHE 0€ S0 OPGOES, TOUG HIKPOUS
Kal Toug peyédous. H Adon auTr éxel ToAurAokéTnTa O(N*), O XpNoIpo-
ToinBefl n Tagivépnon uocoAidag. MGAIoTa onpeIdvVETan 6T, PTTOPET VO
TIPOTAOET KO GKGI TTI0 XTTOTEAETUATIKOG GAYOPIBHOS YPOHHIKHG TTOAUTTAO-
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K6TNTOG. QO0TA00, O OXEoM pe To SevTEPO TTPOPANpA Sev LTTGPXEI ATTOTEAE-
OHaTIKOG OAYGPIBp0G. H povabdiki Abon otnpiCeton oTnv e€avTAnTIKY SoKIpA
6AwVv TV duvaT®Y TPETTWV. ‘Evag TEToI0G aAYSpIBHOG eivan TTOAUTTAOKGTN-
Tag O2").

KoTa rapdépoio Tpé1ro vtréipxouv oAAG TrpoBARHATa TTOL dev HTTOpOUvY
va €MAUVOOUV pE KETTOI0 OTTOTEAEOPATIKG (5nAadr] TToAVWVLpIKE) aAYSPIB-
pO, OAAG TTPETTEN VO SOKIHATB0UVY GAEG OI SUVATES TTEPITITOOEIG WOTE VA ETTI-
AexBel n KoAUTepn. Ta TpoPAfpaTa avTd ovopdlovtal SuoyeipioTa (intra-
ctable). EvpUTaTa yvwoTé wg duvoxeipioTo TPSBANpa eivan To TPSPANpa
TNG CLVTOPGTEPNG BIGOPOPNS TTOL TIPETTEI VO TTEPINdEDWVY TTWANTHS VO O
KOAOLONOEI, MOATE V& TTEPAOEI Pia KAl HOVO pic pop& amrd K&Oe TTOAN Kal v
emOTPEPEI OTNV OPXIKT]. To TTPOPANHO U TS ava@EpOnKe wg TTAPEOEIYHO
oTnV apxf Tou Ke@oAaiov. ‘Eva GAAo yvwoT6 duoxeipioTo mpdéBAnpa eivan o
XPWHATIOPGSG €VOG YpApov. ZOPP®vA pe To TPSPANHG auTO, TIPETTEl VO
XPWHOTIOOVHE TIG KOPUPEG EVEG YPGIPOUL XPNOIHOTIOINVASG EVO GUYKEKPIME-
VO OPIBPS XPWHETWY, £TOI DOTE BVO YEITOVIKEG KOPUPES ] TIEPIOXES VO PNV
£xouv To 110 Xpwpa. AvoxeipIoTO £TTiONG €ival TO TTPSBANPO TOU XPWHOTI-
OHOU TwV OLVOETEWV PETAED TWV OKHPWV EVOSG YPAPOUL, £TOI OOTE Ol GUVOE-
OEIG TTOL KATOARYOUV O& PiO GUYKEKPIPEVI KOPLPH VO givail SI0popeTIKOD
XPWHOTOS.

Ta SuoxeiploTax AV TE TTPOPAAHATO, TTOU ATTOKGAOUVTOI KOl AVOIKTA TTPO-
BAfpoTa, AéyeTal 6TI AVIKOLV OTNV KATNYOPIO TwV TTPOPANpGTWY NP-1TARG-
pwv TPOPANPETOY amd To APXIKG TV ayYAIK®V 6pwv Nondeterministic
Polynomial. Na k&Be TTPSPANHQ TNG KATNyopiag auThg dev LTTGPXE ] TOLAG-
xioTov Oev €xel Bpedel akdun aAyopiOpog emiAVOTG TOLG O TTOAVWVUHIKG
Xpovo.

H aduvapior Tng €MOTAYNG V& TTPOTEIVEI ATTOTEAEOPATIKOUG OAyopiB-
poug yia TTOAAG duoxeipioTa TTpoPAfpOTa, £XEI VOYKOOTIKG 0dNyfoel 0TV
avamTUEN TPOOEYYIOTKWY (approximate) aAyopiBuwv yia Tnv eALOT] TOUS,
£TOI DOTE VO ETITUYXAVETOI Hicx arrodek T AVon o€ AoyIkS xpovo. AéyovTag
ammodeKT] €vwooUpE GTI 1 AVaT auTH, vail hev Ogv eival n koAb Tepn duvarTi,
woT600 Sivel 0TO TPSPANpQ pict rGvTnon Tou TTANCIGEEl TNV KOAVTEPI AV-
on og peyéio Badud.

EvupioTikog givar o aAyopiBpog Trou £iTe propel va odnyroel oe pia koA i
akopn kail BEATIOTN Abon eves TTPOPARHOTOS, av eipaOTE TUXEPOT, GAAG pTTO-
pei va odnyroel kau o pict Abon Trov atréxel TToAD omrd Tn BEATIOTN f} KON,
Kol va atroTUxel va Bpel Aborn, av efpooTe druxol. O1 eupioTikoi oAyépiBpol
dev eival TuTroTrOINPEVOI KO OTNPICOVTAI O HIX EPTTEIPIKI) TTOPOTHPNON
£va TEXVOOUQ 1 pic UTTVELOT) TOL TTPOYPOHHPATIOTH. ZUVABWS O1 TTPOCEYYI-
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oTiKol oAydpiBpol ivar evpioTikol oAyépiBpol, oAAG BEPaia vTTGp)OLY Kal
TToANOf eLPIOTIKOT KAYSPIBpOI TTOL deV efvail TTIPOOEYYIOTIKOL.

ApXIK& opioTnKe Kol avoADONKe 1 évvolia TG £TTidooNg Twv aAyopiBpwy,
pE €I0IKOTEPN AVOPOP& OTN XEIPOTEPN TEPITITWOT KGOE aAYSpIBHOUL.

‘EyIve KOTOypa@r] TV PHEYEBQV TTOL eTnpe&louy TNV eTTidoon evég o-
YopiBpou kal Twv BaciK@V TTPGEEWV IO TNV TOEIVOPNGOT), TV avadTnon Kol
TOV TTOMATIAGCIOOHG KOB®S Kal Yo GAAG €0 TTpoAnpé&TwY.

A6BnKe OPIOPASS YIO TNV ATTOSOTIKGTNTA KO YIO TNV 0pOSTNTA TwV OAyo-
piBpwv. H ToAuTrAoKSTNTO GAYOpPIBUWY TTEPIYPAPETAI AVOAVTIKG KOl TUTTO-
TTOI0UVTOI 01 OPICHO! YIO TIG KATNYOPIES (TGEEIG) TTOAVTTAOKGTNTOG TWV TTE-
PIOOGTEPWY EI6WV OAYopiBpWV.

Mepikoi até Toug AoV YvwoTovg aAyopiBHOUS avaAbovTal KOl EKpP&-
CeTau 1 TTOAVTTAOKOTN TG TOUS HE XPHOTN TWV QVTIOTOIXWY GUHBOAICHEV TWV
KOTYOPIGY TTOAVTIAOKG TN TO.

T€Aog, TTAPOLOIGLETAI KATAYPOPI TWV EISWDV TWV OAYOPIBH®Y KOl TUTTO-
TTOIOUVTAI JE XPHOT OPIOHAY O TIAéOV YVwoTol TOTIOI GAYopiBpwV (TroAv®-
VUHIKOI, P TToALv@VUHIKOL, TTapG&AANAol aAySpiBpor).

Emridoon/amodoTikéTnTar 0AyopiBpov, Xeipdtepn TepimTwon aiyopid-
pou, MéyeBog e10660v, OpBSTNTA aAyopiBpov, MoAVTTAOKSTNTA aAyopid-
pav, Xuppoiiopds O, Avéhuon adyopiBpwv, Eidn aAdyopiBpwv, YIToAOYIOTIKA
MoAutrAokSTnTO, MpooeyyioTikoi aAySpiBpol, EvpioTikol aAydpiBuol

EPWTNGCEIC - OENaTa Yia cuATthon

1. Tloig eival Ta TPWTAPXIKG EPWTAHOTA TTOL TIBEVTOI YIG TNV KOTAVON-
on Tng e1idoong evég adyopiBpouv;

2. Tieival Kol TS PTTOPET va eKPPAOBET 1) XEIPOTEPN TTEPITITWON £VOS OA-
YopiBpov;

3. Na meprypogei To péyebog Tng €10660L eveg adyopiBpov Kai va doBel
£val TTOPGOEIYHO AVOYVAIPIONS KO KATOXYPAPHG AUTOU TOU HEYEBOUS.
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10.

11.
12.
13.

ATT6 TT010UG KUPIOUS TTOPAYOVTES EEQPTATOI O XPOVOG EKTEAEONS EVOG
oAyopiBpov;

Moleg eival o1 amopaiTnTeG TPoDTTOBETEIS Y va ivar duvaTi n V-
YKpion peTagy 600 TpoypapuGTwv aAyopidpwy;

No op1oBei n amodoTIKGTNTO OAYOpiBpWY.

Ti eivan 0 €Aeyx0g 0pBSTNTAG £vEG OAYOPIBHOU KOl TTOI01 TTEPIOPITHOL -
TTEPXOLV YIO QUTEV TOV EAEYXO;

Na meprypagei o TpoTrog atmédeiéng Tng opfSTNTAG VG OAYOpiBHOL
Ko va S00ef Eva rapaderypa amédeiéng opBSTnTOG 0dyopiBpov.

Na 5068ef 0 oplopdg TG TOAVTTAOKSTNTOS OAyopiBpOU.

Me 1 BorBeia evég SiorypaPHATOS var Yivel OUYKpIOT HETOED TG Aoya-
PIOHIKAS, TNG YPOHHIKAS KOI TNG TETPAYWVIKAS TTOAVTTAOKOTNTAS.

Moo ivail n TOAVTTIAOKSTNTA TV AEITOUPYIAV O OTOIPBES KOl OVPES;
Mol ival n TTOALTIAOKGTN TG TNG OEIPIGKIG avaCATNONS;

Mola eival Ta KUPIGTEPT 1B OAyopiBHWY;
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http://www.csd.auth.gr/~contest/

Képpos ou avrikel oto Tpripa MAnpogopikig Tov ApioToTéAciov IMove-
moTApIov Otogatovikng. Mopéxel TAnpogopies yia Ti§ BoAkaviddeg MAn-
POPOPIKIAS KAl TLVOEET pe GANOUG TTaPEHPEPEIG KGpPBOUS.

http://olympiads.win.tue.nl/ioi/

KépBogs OAvpmadwv MAnpopopikig pe oxXeTIKG TPOPARpAT aAyopid-
HoV.
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Képpog pe mAnpogopies kai TpoBAfpaTa amré padnTikolg diaywviopolsg
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