


AVANTUZn QApUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

‘Otav pog divetan éva TpoPAnpa;, Kot TpIv aoXoAnBoUHE PE TNV KWOIKO-
TT0iNCN KAl TOV TIPOYPOHHOTIOHS, TIPETTEI TIPOKATAPKTIKG VO KEAVOULHE pict
BewpnTIKI) HEAETH TOL TTPOPAHATOS. [0 CUYKEKPIPEVD, pia Ko 16€ar efvan
VOl TIPOOTTOOO0VHE VO DIATTIOTWOOLE, av TO debopévo TPSPANpa ptropel
Vo QVTIHETOTTIOOET pe PGomn K&TTOIES YeVIKEG peBoOOAOYIEG avAaTTTLENG OAyO-
PIBHWYV. ZKOTTOG TOL KEPOAQIOL Eivai 1] EI0OYWYI OTIS peBOAOYIEG QUTES,
TTOL XTTOTEAOVV £val CUVOAO TEXVIK®YV KOl BHETWV TTOL TIPETTEN VO KOAOU-
BnBouv. MNa kGBe peBodoAoyia Ba dovpe TTapadelypaTa eTALONG YVWOTWHV
KOl KaBNUEPIVOV TTPOPANUGTWVY.

2T6X0I TOL KEPOAQIOU aUTOD giva o1 HOBNTEG:

VOl TEKUNPIMVOLV TNV OVOYKAIGTNTO GVGALONG Twv TTPOPANUGT®Y KOl
oxediaong Twv KaTGAANAwY aAyopiBpwy,

VOl HTTOPOUY VO KATAYPGPOLV TV akoAouBia BnudTwv yia Tnv avéAuvon
TWV oAyopiBpwy,

v SIOTUTTAVOUY OUYXPOVESG TEXVIKEG OXedIONG aAyopiBpwy,

Vo TTEPIYPAPOLY TIG KUPIGTEPES TIPOCEYYIOEIG ETTIALONG KA GVGALONG
TpoPANpETWY,

Vo eTTIAVOLY TTPOPAHOTA PE XPHOT TWV KUPIOTEPWV TTIPOCEYYICEWV.

‘Exel§ aKoUOEl I TO TIPOBANUa TOU TTEPIOSEVOVTA TTWANTH;

Eixes ToTE avTaoTel 6T1 TO «diaipel kal Bacideves propel va €xel eqpoap-
poyn otnv MAnpo@opiky;
MTropei va BpeBef n pida piog pn TOAVWVULHIKAS e&iowong;



TeXVIKEG Zxediaong AAyopiduwy

4.1 Avdaauon npopAnHATwY

ZOPPWVA PE OO AVAPEPBNKAV OTO TTPONYOVHEVO KEPBEATIQ, 0 OAYSPIO-
pos atrookoTrel oTnv emmiAvon evég TpoPAfpaTos. Eivar mlavév éva po-
BANpo va pnv emAVeTON pe pic pévo Abon oAAG pe TreploodTepes. Nevikg, N
AUon og éva TTPOPANpa pTTopEl va TPoEABEI OTTO TTOIKIAES KOl DIGPOPETIKES
TIPOOEYYIOEIS, TEXVIKEG Kal peBSdoUG. ‘ETOl, gival ammapaiTnTo VO YiveTal pice
KOAR avGAvaT Tou KEBe TTPOBAPOTOS KOl VO TIPOTEIVETOI OUYKEKPIHEVT pE-
BoboAoyia ko akoAovBian frpdTwy. Baoikég oTéX0S pag eivai i) TpdéTaor) €-
ELTIVOV Kall ATTOBOTIKWY AVGEWV.

H av&Avon evég poPAfpaTog og éva abyXpovo LTTOAOYIOTIKG TreEPIBEA-
Aov TrepiAapBaver:

TNV KOTAYPOPH| TNS LTTAPYXOVCOS TTANPOPOPITS YIo TO TIPSBANpA,

TNV Qvayv@dpIoT) TOV ISIAITEPOTATWY TOL TPORAHATOS,

TNV AOTOTTWON TWV CLVONK®Y Kol TTPoDTTOBEcEWV LAOTTOMONS TOU
KOl 0TI OULVEXEIO:

TNV TPATOON ETTALONG pE Xprion K&TToiag peBédou, Kal
TNV TEAIKA €TTALOT Pe XPOT UTTOAOYIOTIKGV OUOTNHATWV.

“ET01, KaTé TNV avéAvon eves TpoPAfHaTog Oa TpéTrel va 600l amrévTn-
On 0g KAOE pict aTTO TIG ETTOPEVES EPWTHOEIG:

1.  Moia eivon Tor Sedopéva kan To p€yeBog Tou TPOPAHATOS,

2. Toieg gival o1 OLVOIKESG TTOL TIPETTEN VO TIANPOUVTOI YIa TNV £TALON
TOUL TTPOPAHATOS,

3. Moia givar n wAéov atmodoTikr p€Bodog eTriAvor|g Toug (oxedicion aAyo-
piBpov),

4.  Twg Ba KaTaypagel n Avon og Eva TPSPANpa (Tr.. o€ PevdoyAwoon),
Kal

5. TMoiog eivai 0 TpGTTOG LAOTIOMONG OTO CUYKEKPIUEVO UTTOAOYIOTIKG GU-
OTNpa (1r.X. £mMAOYH YAWOOOS TTPOYPAHHATIOHOV)

Mapaderypa. ‘EoTw 0TI avTipeTOMiICovpE To TTPOPAnpa evog Taxvdpo-
pixoU Siavopéa, mou mpémel va EEKIVIjoEl A6 £va XwPIO, VO ETMIOKE-
POEi Evav apIOPG oMo YEITOVIKA XwpId, YIO VA HOIpaoEl éva OUVOAO &-
MOTOAWY KUl VA EMOTPEPEI OTO XWPIO, AT 6OV EEKIVOE TEPVW-
VTOG POVO pia popd amrd KG0e YwpI6 . To mpoPAnpa €ykeiTal oTnv £06-
peon TS KaAvTePNS Siadpopns, £T01 WoTE 0 Siavoptag va Siavooer To
MKPOTEPO SuvaTo aAPIBPS XIANIOPETPWY.
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¥

ZX. 4.1. XwpId Kai arnootdosIc [IETAEU TOUC.

2TO TpONYOoUHEVO O ol 4 aplBpnpévol kOpPol avTioToixouv oTa 4
XwpIG, VA 0l 6 GUVOEDEIG AVTIOTOIXOUV OTIG OOIKEG P TNPICIG TTOU EVAVOUV
Ta X0PIG aUTA. TEAOG, 01 AKEPIOI TTOL XAPAKTNPICOLV TIG CLVOETEIG HETOED
TV KOKA®V TTAPOLOIGLOLV TIG AVTIOTOIXES XIAIOPETPIKEG ATTOOTAOEIG HETOL-
&0 Twv Ywpiwdv. EMTAEov, ag uTToBEoovpE OTI 0 Siavopéag EekIva oTé TO
Xwpi6 1, kai BEPaia oe auTO TPETTEN vor KATOAREEL, AoV ETTIOKEPOET TO Y-
pI& 2, 3 Ko 4. ZT0 TPSPANHG aUTO PTTOPoUV va LTI&PEOLY SidGiPopEs TTPO-
ogyyloeig yio Tnv av&Avon Kol Tny eTAVGCT] Tov.

A)  Mia pddTn avdivon Tov pofAfpaTtog eivar:
1.  vayivel kataypa@f GAWV TwV ATTOOTAOEWY PHETAED TWV XWPIWY,

2. vo To€IvounBoUly o1 CUVBETEIG TWV XWPIWV KATA aUE0LOA XIAIOHETPIKN
améoTaOoTn,

3. vaemA€yeTal KGOe Popd N yeTGPaon atd To Xwpid Gtrov PpiokeTal o
Slavopéag Tpog To TANCIEOTEPO XWPIO.

Me Béon Ta mapaméve PripaTta o Siavopéag Ba eTTéAeye TNy €S oeIp&
ETTIOKEPNS TWV XWPIDV:

O~~~

dlaviovTag ouVoAIKG 36 XIMGPETPA.
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B) Mia SiagopeTikij avdAvon Tov poPAfpartog ivar:
1. vayivel kKaToypa@r GAwV Twv ATTOOTAOEWY HETAED TV XWPIWY,

2. va Ppedel pia oeipd& emioKEPNg TwV XWPIDV He OTEXO TNV eAOIOTO-
Tr0iNoN TNG OLVOAIKIG ATTGOTAONS KAl 6XI TNV EACXIOTOTIOMON TNS KG-
B popd aTTéoTOONS.

Me Béon Ta mapatéve BripaTta o diavopéag Ba eTTéAeye TV €S oEIp&
ETTIOKEPNG TWV XWPIWDV:

OO0

OoTGTE 1 OLVOAIKI SlovuSpevn aTréoToon gival 30 XIMGPETPA.

Etropévwg eivan pavepd, 6Ti n) avaAuon K&Oe TTpoAHaTOoS eival omapai-
TNTN, €701 ®OTE va avaldnTnoel N TALov KATAAANAN HEBOBOG TTOL VO TTOPEXEI
Tn {nTobpevn AV, 600 YiveTal TaXUTEPX KOl HE TO AIyGTEPO SLVATS KOOTOG
o€ LTTOAOYIOTIKOUG TTEPOUS. Aev UTIGPXEI £VOG EVIIOG KAVOVAS, Hitt YEVIKNA
@OPHOLAG TTOL VO AVAPEPETAI OTNV ETTIAVON TOL CUVEAOL TwV TTPOBANUG-
Tov. YIT&pyouv Spws “ovyyevy” mpoPAfpaTa, dnAadr mpofAfpaTta Tou
HTTOPOUV Vo vOAUBOUY HE TTAPOHOIO TPGTTO KA VO AVTIHETWTTIOO0VV HE O-
vTioToIxeG HEBGOOLG Kot TEXVIKES. TevikdTepa, o1 p€Bodol av&Avong Kai eTTi-
Avong Twv TPOPANHET®V TTAPOLOIGLOLY ISIAITEPO EVOIOEMEPOV YIX TOUG &-

&g Aéyous:
TTAPEXOLV Eval YEVIKG TTPGTUTTO KOATGAANAO Yiar TV eTTiAuon TTPoAnpd-
TWV £VPEIRG KAPOKOS,

HTTOPOUV V& QvVOTTOPOoTRO0UV pe KOIVEG Sopég dedopévav kar eAéyyxou
(Trov vTTOOoTNPICOVTaIl OIS TIG TTEPICOGTEPEG CUYXPOVES YAWOTES TTPO-
YPOMHATIOHOU),

TTAPEXOLV TN SUVOTOTNTA KATAYPOPISG TV XPOVIKWV KOI “YXWPIKWV” O
TAITHOEWY TNG HEBGOOL ETTIALONG, £TOI DOTE VO PTTOPET VO YIVEI ETTOKPI-
Bris exTiunoN TWV XTTOTEAETPATWV.

4.2 ME£0050I oXEdiaoNC AAYOPIOMWY

O1 péBodor Abong evog TTPOPARHOTOS TTOU TTPOKVTITOLY BTG TNV avEaAU-
or] Tov, 0bnyovv oTn oxedioon evég aAyopiBpOL TTOL GUVIOT& TNV AKOAOU-
Biax fpdTwy, oL TTPETTEN V& akoAoLONBOVV Yia va eTIIAVBET TO TIPSPBANHOL.
Omrwg avo@EpBnKe, LTTEPXE! TTEPITITWOT VA TTAPOLOINCOOVY TTEPIOTOTE-



La

Aev undpyet aAyoptbuog ya
1 oxeolaon aAyopiBuwv.

AVANTUZn QApUOYWV OE NPOYPAUUATIOTIKO NEPIBAAAOV

PES OTTO pict TEXVIKES Yia T Abon evég TpoPArjpaTos. ETTopévmg, yio va Tpo-
TaBel n kKAAOTEPN AVOT XpeIGleTal VA YIVOUV KATTOIES ETTIAOYES KOl TTOpado-
X€S kaT& TN Siadikaoior oUvBeoNg Kol oxediaong Tou aAyopiBpov.

YTTEpXOUV HEPIKEG TEXVIKEG TTOU OUXVG XPNOIHOTIOIOUVTAI O TIANBWPO
TpoPAnpaTV. ‘ETOI, 01 TEXVIKEG AUTEG €XOLV TUTTOTTOINBET AGYW TWV KOIVAV
XOPAKTNPIOTIK®V TOUS KATG TNV £TTiAVON £v6G TrpoPArpaTos. H Tutrotoin-
on auTr og K&1oI0 BaBps dieuKOAUVEL OTNV évTaén K&TToIoL TTPOPBAfHATOS
OTNV AVTIOTOIYN KATNYopia eTTAVGTG TOL (61TOVL ALTS gival SuVATS). Mevik6-
Tepa, KAOe TEXVIKN XpeIGleTal va vTTooTnpiel Ta e€RG:

va ovTIgeTOTTCEl pe Ta SIkG TNG TPSTTO Tar dedopéva,
va €xel TN 61k TNG akoAouBiar EVTOA®Y Kai
v S100€Tel TN SIKA TNG ATTOSOTIKGTNTAL.

ETropévag KGOe TeEXVIKNA €XEI TO SIKG TNG XAPOKTNPIOTIKG Kail TIG SIKEG TNS
1011 TEPSTNTES.

Kot mnv emmiduon evég TpoBAfpaTos, eTXEIPEITal GUYKPION TV XAPOi-
KTNPIOTIKAOV KOl TWV ISIOTHTWY TWV TEXVIKWY TTOU HTTOPOUY VO OTTOTEAE-
oouv TpéTaon Abong Tou TpoPAfuaTos. To amoTéAeopa Tng oUYKPIONS
TWV SINPOPETIKWV TEXVIKWV Eival N eAOYA TNG KATAAANAGTEPNS TEXVIKAG
yia Tnv €1iAvon Tou ovykekpIpévou TpoPAfpaTos. XTn BifAloypagia ava-
(PEPOVTAI OPKETEG TUTTOTTOINHEVESG KATNYOPIEG TEXVIKAV, OHWS OTA TIAGIOIO
Tou BiBAiov auToL Ba e§eTATOLYE PEPIKEG PHOVO QTG AUTEG:

Mé€B0bog diaiper kal BaoiAeve

Mé€B060g duvapikoD TTPOYPAPHATIOHOD

ATAnoTH p€B0dOG

K&0Be éva amré auTa Ta €idn Trpooeyyioewv Ba e€eTOODET IBIITEPWS OTN
OUVEXEIO.

Mop’ 611 oTN BifAIoypopia avapEpovTal APKETES TEXVIKESG oxediciong ol-
YopiBpwv, auTo dev onpaivel 4TI KGO TTPOPANPa pTTopel vor eTIALBET eqpap-
p6ZovTag pia atré AU TEG TIG YVWOTEG TEXVIKES. YITGPXOUV TTOAAG TTpoPArjpO-
TO TTOL YIO TNV £TIAVOT] TOUG OITTAITOVY TNV EQPAPHOYI HiOg VEOS avTiAnyns.

Yuxvd, ol péBodol Trov epappdlovTal oTa TPOPAHATH AUTE ovop&lovTal
EUPIOTIKEG TEXVIKEG.
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4.3 ME£O0S0C S1aipEl Kol BAGIAEUE

Xtnv katnyopia “Aiaiper ko Baoideve” (divide and conquer) evréooovTal
01 TEXVIKEG TToL UTTOSIIPOVV éva TTPOPBANUG O HIKPOTEPA LTTOTTPOPARHATA,
TTOL €XOLV TNV BIA TUTTOTTOIMOT PE TO APXIKS TTPSPANHG OAAG eivail pIKPOTE-
pa o péyebos. Me Gpoio TpOTTo, Ta LTTO-TTPOPBAAHATO AUVT& PTTOPOLY VO
S1c1peBoly oe akSpn pikpSTEPa LTIOTTPOPAfpOTA KOK. ‘ETOI N eTriAvoT £VES
TpoPARHOTOS £YKEITAI TN OTAIOKN ETTIAVOT TWV 600 TO SUVATOV PIKPOTE-
pwV LTTOTTPOPANUATWY, WOTE TEMIKG va KaTaAREovpe 0T CLUVOAIKA AVon
TOU apXIKOU eLPVUTEPOL TTPOPARHATOS. AUTH I TTPOCEYYIOT OVOUGLETOI OTTO
ETAVW TTPOG Tal KATW (top-down).

Mo TumKG, N TePIYpagr] auvTAg TNG pHEBGdoL oxediaong aAyopiBuwy
pTTopel va arrodoBerl pe Tar eTTOPEVA BripoTar:

1. AiveTan yia emidvon €va oTIYHIGTUTIO €V6G TTPOBAPOTOS.

2. YmoSiaupeital To OTIYMIGTUTIO TOU TTPOPAHOTOG OE UTTO-OTIYHIOTUTIC
ToL 610V TTPOPAOTOS.

3. Aivetan ave§apTtnTn Abon o€ k&Be Eva LTTO-OTIYMIGTUTTO.

4.  Xvvdualovton 6Aeg o1 pepikés AVoelig Tou  Ppébnkav  yio TO
LTTO-OTIYHISTUTIQ, €TO1 OOTE va S0Bel | GLVOAIKI) Abon Tov TTPOPApa-
TOG.

2T OLVEXEIX TTAPOLOIALETAl €VOG KAAOIKGG OAYSPIBHOG TTOU aKOAOULBET
TN @idoco@ia Tng pebddou Alaipel ki Baoideve: n Avadikr avaliTnon.

1n dokiuy  K>E;

\

‘EoTw 611 diveTan évag NAEKTPOVIKGSG TNAEPWVIKGS KATGAOYOS, dnAadn €-

VaG VKOG HE N OVOPATA Kol évav aplOpSé THAEQP@VOUL yia KGO dvopa. O 3ndokyn  k>E;
KaTGAoyog eivan Tadivopnpévog katé avfovoa oAgapnTik TaEn wg Tpog ) \ /z‘
T ovépaTta. EOTw TI T n OVOPOTO HE TX QVTIOTOIXO! THAEPV £ivVa AITTO- dndokyn K=F;\ [ 3
Onkevpéva oe doo Trivakes: names[1..n] kai phones[1..n] avtioToixo. Ze Pl on goky  k<E, \\‘
TETOIQ TTEPITITWON, AoITTéV, To {nTolpevo eival va Bpebei To THAEPwVO TTOL
avTioToryei og dedopévo Gvopa auvdpopnTh (LTTOBETOVTOG 6TI TO dedopévo
avo{nTOUPEVO GVOPa TIPAYHOTI UTTGPXEI OTOV KATGAOYO).

To mpSPAnpa emAVeTan pe TN péBodo Alaipel kai Baoideve pe Béon tnv
TTapaTPNon 0TI 6Tav H00El éva Gvopa, TETE LTTAPYOLY o1 €A 3 TEPITITM-
oEIg:

1. 70 évopa BpiokeTal oTn peoaia OEon ToL TTivaKa names, 5X. 4.2. AUadIKA avazhi-
Tnon



H éuadikn avadlntnon xpenot-
Lorole(rat ovo otnv nepi-

nrwon ta&vounuévou rivaka.
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2. To 6vopa PBpiokeTan o€ pict BE0N OTO TTPWTO HIGS KOPPATI TOL VUK
names, rj

3. To 6vopa BpiokeTal o€ pict B€om 0TO 6€UTEPO HIGO KOPPGTI TOU THIVOKO
names.

H apaTripnon auTr] odnyei 0T obvTadn Tou eTépevoL akyopiBpouv. Xn-
HEIOVETAI GT1 0 OAYSPIOPOG QL TES I0YVEI HOVO YIO TNV TTEPITITWOT) TTOL TO Oi-
va{nNTOUPEVO GVOPX UTIGPXEl OTOV KATGAOYO (5nAadr), oTov Trivaka names).
O aAy6pIBp0G aUTES PTTOPEr EDKOAX VO TPOTTOTIOINOET (VOTE VO AVTIPETWTTI-
(el kal TNV TEPIMITWON TNS “avemTUXOUS avaliTnons”, dSnAadis Tng mepi-
TITWONG GTTOL TO AVANTOUHEVO GVOHO OEV LTTAPXEI OTOV THIVOKA.
AAy6pLOpog Auad Lk ovalhtnon
Aedopéva // names, phones, onoma, arxi, telos //
meso « [arhi + telos]/2

Av onoma = names[meso] toTe
Tel ~ phones|[meso]
aGAALAC

Av onoma < names[meso] téte
Avad Lkf_avalntnon (names, phones, onoma, arhi, meso-1)
dAALAC
Avad Lkf_avalntnon (names, phones, onoma, meso+l,telos)
Télog_av

Télog_av

AnoteAéopata // Tel //

TéXog Auad LK avalAtnon

Mapaderypa. To Tapdderypa mov akoAouBEel TToPAKOAOUBE TNV OAAN-
Aovxia Twv BnpéTwv Tou aAyopiBpov Tng duadikAg avaliTnong evég ovo-
paTog o€ €vav Tivoko TEvTe B€oewv. ‘EoTw 0TI 0TOV TNAEPWVIKS KOATGAOYO
avadnTeital To 6vopa Aavdr). Katé tnv TpdTn TpooTéoeia atrd TIg TTEVTE

| Mavvng | Aavdn | Katepiva | Xpriotog Xplotiva
n
| Mavvng | Aavdn |
>
2n
)
3n

ZX. 4.3 AIaSOXIKEC OUYKPIOEIC OE apXIKO nivaka Kai uno-nivakee yia tnv avaZntnon
TOU ovouatog Aavan.
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Béoeig eEAéyxeTau N peoaia, dnAadn n TpiTn, éou PpiokeTal To vopa Kare-
piva. To Gvopa Aavan givair Ae§IKOYPAPIKG HIKPOTEPO A6 TO GVOpa KaTepi-
va Kol €TTOPEVS 1 avalTnon epIopiCeTal OTO TPWTO PIOG TOL VAKX
TToL aTToTeAEITaI TS SV BEoEIS. ATr6 Tig SU0 QU TEG BEoElg, ae pia SelTEPN
TIPOCTIGOEI EAEYXETON N TIPATN B€oT, 1oL PpioKeTal TO THAEPWVO TOU
Mavvn. Ereidn, To évopa Aavén eivar Ae§ikoypa@ikd peyoAbTEPO T TO 6-
vopa [1avvng, n avadfiTnon mepiopileTal OTOV VTTO-TIVOKO TTOU OTTOTEAEI-
Tan até Tn devTepn B€on pévo. ‘ETol, oTn B€on auTH PE pia TPITN TTPOOTIG-
Beia Bpiokovpe To TNAEpwvO TG Aavdng.

O tpdtog Touv Asitouvpyei n duadikn avaliTnon eival avGAoyog pe au TGV
NS pebbdou NG drxotéunons. H uébodog g dryordunong (f Tou Bolzano)
XpnoipoTroleiTal yiax Tnv e0peon piag pidag tng e€iowong f(x) =0 oTo diGoTn-
pa [a, bl. Qg yvwoTd, oTo SiGoTnpa auTo LTIEPXE! pict TOLAGIOTOV PICa, OV
1oVl f(a).f(b) <0 (yio Tnv akpiBeia ptropel va uTrépxel TTEPITTOS APIBUSS pI-
{wdv). Me TN péBodo Tng dixoTdpnong PpiokeTan Evar onpeio x; (=(a+b)/2)
oTo péoo Touv diaoTrApaTog [a, b] ko e€eTdleTan, av f(a).f(x;) <0. Av vai, T6Te
n pido vTT&PYEI OTO BIGOTNHA [a, X1], AAMIDS OTO [X4, b]. TN oLVEXEIX Bpioke-
TGl TO HECO X, TOU UTTOSIGOTHPATOS TTOL LTTGPXEL N PICa Kol ETTOVOACpBGvO-
vtal Ta idio. ETol o k&Be emmavéAnyn e§aipeital amré TNV €peuva TO HICO
SIGOTNHO KO TIPO@PAVAS N AKOAOLBIT TIHWV Xy, Xy, ... CUYKAIVEL TTpOG TN pidar
Tns e€iowong. H diadikaoia TeppatiCeTan, 6Tav n Tpooéyyion Tng pidag Oe-
WPEITOI IKAVOTTOINTIKI.

A
f(x)

\ 4

R
x
N
oCe------

ZX. 4.4 Zxnuatikn napdotaon tng EOOSOU TNG SIXOTOMNONG

4.4 AUVAMIKOC NPOYPUMMATIOHOC

O1 aAy6piBpol Tng TTPONYOUHEVNS Trapaypdipov oTnpifovTal oTn QIAo-
0O@Ia TTOL CLUVIOT& VO OTTGLOVHE EVa TTPOPBANHO O€ HIKPOTEPD, WOTE VX ETTI-
AVovTain evkoAGTepa. ‘ETol 1) emmiduon Tou apxIkoU TTPOPAHOTOS EPXETOI
OTN OLVEXEID WG OUVOEDN TNG ETTTAVONG TWV PIKPOTEPWY UTTO - TTPOPANHAE-
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TWV. ZTNV Top&ypapo avTh, 8a e TaoBOUV TTPOPARHATO PE TNV OVTIOTPO-
@ @rAooo@ia dnAadH pe Tpooéyyion oo KATw TPog Ta eravaw (bottom -
up). Mo ouykekpipéva, n @Aocopia Twv TPOPANUEGTOV AUTAV eival a6
TNV apXf va emAVOVTOI T HIKPOTEPQ TIPOPARHATA KOl OTOOIOKE var eTTIAVO-
VTOI TOL HEYOAUTEPO G GUVOEDT TWV aTTAOVOTEPWY. AnACdH, €évag TUTTIKGS
OAYGPIBHOG QUTHS TNG TEXVIKAS EEKIVE HE TO ETTIPEPOVS HIKPOTEPOUL HEYE-
Boug VTTOTTPOPApOTA, TTOU ETTAVOVTOI HE TN XPHON K&TTOIOU KAVOVX ] TU-
ToV. MEGAIGTO CLVNBECTATA TO TIPOCWPIVE ATTOTEAEOPATA ATTOBNKEVOVTAI
o€ €éva TMVOKO WOTE VO XPNOIHOTIOINB0VV apyOTEPO XWPIG VA KT TEITAI VO
vTTOAOYI0600V YIax Oe0TEPN 1] TPITN POPS KATT. ZTr OUVEXEIX O1 ETTIHEPOLS
aUTEG AVOEIG OLVOETOLV TNV KATGANEN TNG TEAIKHG AVONG TOL GPXIKOD TTPO-
BAjpaTos.

AuTH n p€Bodog oxediaong akyopiBpwy XPNOIHOTIOIEITAI KUPIWS YIG TNV
etidvon poPAnpdTwy PeATioTotoinong, dSnAadn 6Tav xpeidleTar vor Bpe-
Bl TO €AGIOTO 1} TO PEYIOTO KATTOIOL PEYEBOUS. XTNV TTPOCEYYION GUTOV
Tou TOTTOL dev LTTGPXE! N 610 AOYIKY| ETTAVOANTITIK®OV EKTEAECEWY TTOL L-
TIAPXE OTI TIPONYOUpEVI TTPOCEYYIoN, OAAG LTIGpXEl €vag THIVAKAS OTTo
VTTO-OTTOTEAEOPOATO TTOU KATOARYEl 0TNV TEAIKA AVoT Tou TTpofAfjuaTog. E-
TIOPEVWG OUPTTEPAOHOTIKG okoAoLBeiTal 1 €1 TTpooEyyion:

1. &ekiva n Abon ommé 1o EAGXIOTO OTIYHIGTUTIO TOU TTPOPBARHOTOS,

2. vmoloyifovTal oTOOIOKG OTTOTEAEOPOTA GA0 KOl HEYOAUTEPWY LTTO-
OTIYHIOTUTIWV,

3. KoToAfjyel 0Tn obvOeon.

H Texvikr] Tou SLVOHIKOD TTPOYPOPHOTIOHOV TTapouoIGleTal Pe TN Bon-
Be10 VO ATTAOD OXETIKG TTApadEfyHaTOS.

MoAAEG YAWOOES TIPOYPOPHATIOHOD TIPOTPEPOLY Evav 18IAITEPO TEAE-
OTH yI& TOV LTTOAOYIOUS TN dVvapns. QoTé00, LTIGPXOLV GAAEG YAWOOES
0L dev SIaBETOVV TETOIO TEAEDTH, OTIGTE O TIPOYPAHHPATIOTAHS TIPETTEI OTTO
HOVOG TOUL VO KWOIKOTIOIOEI QUTH TN AeITovpYia Kol var T evTé&el oe SIKA
Tou PipAioBrKN.

Ag Bewprjooupe , AoITrdv, OTI TIPETTEI VO UTTOAOYICOULHE TNV aKEPaIa SUvar-
HN €V6S TTPOYHOTIKOG apIBPOU, a°. Mio TTpdTn omAf TTpoaéyyion ivai o &-
TIOPEVOG ETTAVOANTITIKOG OGAYSpIBpog AUvapnT, Tou otroiou N AeiIToupyia &i-
vail EvvonTn.



TEXVIKEG Zxediaong AAyopiduwy

AAy6pLOpog AUvounl
Aedopéva // a, b //
power « 1
Twa i and 1 péxptL b
power « power * a
Télog_enavaAnyng
AnoteAéopata // power //
Télog AUvounl

O aAy6p1Bpog Abvopn1 givar pev E0KOAOG GTOV TIPOYPOPHATIOHS KOl TNV
KaTavonon Tou, 0AAG dev givai IBIXITEPO ATTOTEAEGPOTIKSG, eTTeIdN ekTEAET b
TTOAAQTTAQGIAOPOUS YIa TOV UTTOAOYIOPS TNG b-00TrAS dVvapns. To 61 0 aA-
YOpIOHOG aUTEG OV £ival ATTOTEAETHATIKGS, ATTOOEIKVOETAI HE TO GTTAS IO
pGSerypa 6T1 To a'® propel va LTTOAOYIOBET e TEGOEPIG TTOANGTIAGTIOCHOUS
ws &8ig: (((0?) H*2. 3TN OLVEXEIX AKOAOVBEI 0 VEOG TPOTTOG ETTALGNG TOU
mpoPAfUaTOS pe Xpron TnS peBGdou Tou SuvapikoL TTPOYPAPPATIOHOU, G-
0V 1| Baoiki] 16€a eivail 1 TTPOCWPIVH) ATTOBRKELOT KATTOIWV TTPONYOUHEVWOV
Sduvépewv Tou apIBpoL péxpl TN oTadiakr KaT&Anén otn dbvapn b. Xuyke-
KpIPEVa 0 TTiVOIKOIG power Bal atroBnKevel TO ATTOTEAEOHO TG LPWONG OTO
TETPAYWVO TN TTPonyoUHevng B€ong Tou Tivaka. Mo rapdderypa, av Bo v-
TToA0YI{OTOV 01 dUVGEIS TOU 2 (BnAadr, é0Tw 6TI a=2), TGTE O TIVOKOG OTN
0€on 0 Ba eixe Tnv Tipr} 1, ot 6€on 1 Tnv Tipr| 2, oTn 6€on 2 Tnv Tipf 4, 0TN
8éon 3 TNV TIPA 16 KOK, OTTWG PAIVETOI KOI OTO ETTOPEVO OO,

0 1 2 3 4
2°=1 2'=2 22=4 2'=16 | 2°=256
Alvaun .
ToU 2 0-kn n 2n 4an 8n

ZX. 4.5 Ano6riksuon SuVAlEWV ToU 2.

lNa Tov vTTOAOYIOPG, AOITTGV, KETTOIOG SUVOPNG ATTAITOUVTAI OI KATGAAN-
Aeg BE0EIG TOU TrivoKa. AGYoL XGpIv, Yio THv avelpean Tou 27, apkolv o1 o
TTOBNKEVPEVEG SUVGEIG PEXPI KOt TV 41 SOvopn Tou 2, §16T1 27 = 2#*22 *21,
O oAYSpPIBHOG TTOL KOAOLBET TFAPOLGIGLEI TOV LTTOAOYIONGS ToL a” e Tn VEXL
QUTH EVPLETTEPN TEXVIKT], TTOL POACTCETOI GTO AEYGHEVO SUVAHIKS TIPOYPO-
HOTIOUO.
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AAyépLOpog AUvoun2
Aedopéva // a, b //
I15xO6AL0: amoBhkeuon otolxelov mivoka
power[l] « a
i« 1
pow « 1
'0Oco pow < b emavaAafe
i« i+1
pow « 2* pow
power[i] « power[i-1] * power[i-1]
Télog_enavdaAnyng
IEx6AL0: aveUpeon 1ng dUvouncg
used « O
result « 1
'Oco used < b enavélope
Av used + pow <= b 1d1e
result < result * power([i]
used « used + pow
Télog_av
pow « pow / 2
i« 1-1
Télog_enavdaAnyng
AnoteAéopata // result //
TéAog AUvoun?2

4.5 'AnAnoth HEOOSOC

Y& ToAAG TpoPAruaTa BeATioToTroMONS, 6oL OTTaITEITON Vo BPeBEei N
HEYIOTN A N EAGXIOTN TIPK £VOG HEYEBOUS, XPNOIHOTIOIEITON Hit HEBODOG, TTOU
dev Bpioker p&ypaTi Tn BEATIOTN AVOT), OAAG OKOTTOG TS €ival va TNV TTpo-
oeyyioel. ZuvriBws, ol aAyépiBpol auTol Tou TUTTOUL TIPOXWPOUV pe Béon
OTOOIOKES ETMAOYES TTOUL Cpopolv 0To BEATIOTO KGOE BriHaTOg, XWPIS YEPI-
pva yiax To TeAIkS BEATIoTO. "ETOI N AeIToupYia TOUG eival TTAPOHOIN PE TIG Ki-
VIAOEIG £VEG TIaiKTI OTO OKGKI TTOL OKEPTETOI KO ETNIAEYEI TNV ETTOUEVN Kivi)-
on XWPI§ va TOV amrao0AoUV o1 ETTOHEVES KIVIOEIG OUTE TOU AVTITIAAOL OU-
Te 01 61KEG Tou. H TTpdTN Tpoo€yyion oTo TTapGdEIyHa TOL TaXLOPGHOUL, TO
oTroio TepIypdipeTal oTo KepdAaio 4.1, avijkel oTnv kaTnyopio auTh. H pé-
B0d0g aUTH TToL £ival YVWOTH Kal w§ “AmAnoTn pébodog” (greedy method),
prropei va TutroTroindei oUppwva pe TS £€1g dVo TTapadoxEs:



TeXVIKEG Zxediaong AAyopiouwy

o€ KGOt Pripa emAoyn TG TpEXovoas PEATIOTNG eTTIAOYAS

emiBePainon 6T avT n TPooEyyion £yyudTal T oLVOAIKN BEATIOTN AD-
on (6Tav o aAyOpIBHOG SeV XPOIPOTIOIEITON WG HIC OTTAR] EVPICTIKI| TTPO-
OEYYIOTIKI| TOKTIKH).

H xprion Twv oAyopiBuwv auTol Tov THTTOL TPETTEN VO YIVETAI HE OTOXO
TNV eVPLEDTEPN £TIAVON TOL TTPOPANPATOS, GTIWS TTAPOVTIGLETAI KOI GTO
TTAPGOEYHO TTOL OKOAOLOET, GTTOL TIP&YPaTI BpiokeTan n BEATIOTN AboT).

To VOHIOHOTIKG OOOTNHO TNG XWOPOS PHag S1aB€Tel o€ popPn KEppaTog 1,
2, 5,10, 20, 50 ka1 100 6porxpés kal oe xapTovopiopara 200, 500, 1000,
5000 kai 10000 Spaxpés. To mpSPAnpa eivar va BpeBei aAyopiBpog pe Béon
Tov 0TT0i0, 6TaV SideTON £V TTOGG, Vo BpiokeTal 0 EAGXIOTOS APIOPGS TV O-
TIAITOOHEVWV KEPHATWV KOl XAPTOVOHIOH&TWV. 0 Trapdderypa yia va oxn-
paTioTel TO T006 Twv 789 dpX. amaiTovvTan 1 TevTakoodpiko, 1 diakoodpl-
Ko, 1 mevnvTépiko, 1 eikoodpiko, 1 dekdpiko, T TGAnpo kai 2 didporypa, SnAa-
o1} ouvoAikd 8 vopiopaTa.

To pSPANpa avT6 pTropei va eTAVBET pe “GTrAnoTn” TTPooEyyior, 6TTou
K&Oe oTIYpr] B YIVETO ETTIAOYI] TOU VOHIOHOTOS TTOU OVTIGTOIXEl OTO PEYO-
AoTepo duvaTé mMoo6. Ta BrPaTA €TIAOYAS VOHIOPGTWY TTEPIYPAQPOVTOI
oTOV £TTGHEVO OGAYSPIBHO, TTOL TTAPOoLOIGLEl pia aTTAoTroinpévn €kdoaor Tou

TpoPAfHaTOS.

AAySpLOpog Noplopoto
Aedopéva // C, n, poso //
find < poso
coins « O
choice « n
'0Oco (choice>0) xat (find > 0) emavéaAoafe
Av C[choice]<= find 1tdé1e
coins « coins + 1
find <« find - C[choice]
AN LOC
choice « choice -1
Télog_Av
Télog_enavaAnyng
AnoteAéopata // coins //
Télog Noplopata

Y
i




AVANTUZn QAPUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

ZT1ov oAy6piBpo auTé o Trivakag C SIoBETel GAES TIG TIMES TWV N XPrOIpo-
TTOIOUHEV®V VOHIOPATWV OTTG TO HIKPOTEPO P0G TO PeYOAUTEPO. O aAYS-
p1Opog LTTOAOYICEl TOV EAGXIOTO QPIBUG VOHICUATWVY YIX VOl CUYKEKPIUEVO
006 (HeTAPBANTH coins). MTTOpel va YiVel ETTEKTAON TOU, WOTE VA £XEI WG O-
TTOTEAEOPA TOV OPIOUG yIx K&OE £i60G VOPIOHATOS.

ApXIK& 660nke 1810iTEPN Eppaon oTnv €évvoia Kal To poAo TG avéAuong
TPoPANpETWV TPIV aTTé TNV TEAIKH ETTAVOT TOUG pE Xprion K&TTolov oAyo-
piBpov. Ta pépn Tng avéAvong evés TpoAHaTog TTapovaiGodnkav d1e&odI-
K& Kail pe xprion mapaderypditov. Or pébodor oxedioong oAyopiOpwv TuTrO-
TroIfenKav ko avoAbBnkav pe xprion 0o Baoikwy TPOoEYYIoEwV: TNG pe-
8660v Alaiper kau BaoiAeve kar Tou Auvvapikol MpoypappaTiopoy, Tou o-
TTOTEAOVV 6V0 GUPTIANPWHATIKEG TEXVIKEG e avTiBeTN pidoco@ia. EidikoTe-
pa Yo TNV TEXVIKA Alaipel ko Baoideve Tapouoidobnke o avadpopikés oA-
Y6p16pog Tng duadikig avalditnons. O aAyopiBpog auTog eival TUTTIKG TTO-
p&derypo piag KAGong mpoBAnpdT@y Tou €xouv eTMAVBET pe TETOIOUL £iboLG
TIPOOEYYION. Xe OX£0n pe Tr p€6odo Tov Avvapikob MpoypappaTIopoy 66-
Bnke n Aoyikr] TNG A&ITOLPYIOG TNG KOI TTAPOVCIACONKAV GAYOPIOHOI KOl TTO-
padefypata yia TNy emmALOTN ATTAGV TTPOPANHET®V 6TTWG N OPwaor) og SVva-
pn. Emriong, Tapouoidodnke n gidoco@ia Tng Aeyopevng ATTANoTnS peBSS0L
Kol 660nke €va o oUVOETO TTAPGOEIYHO, OTTWG £ivail 1) £TMIOTPOPN a6 pé-
OTO JE TO HIKPOTEPO APIBUS KEPUATWV KOl XAPTOVOUIOHATWV.

Aiaipel ko Baoideve, AUVOPIKGSG TIPOYPOPHATIONGS, ATTANOTH HEBOGOS,
Avadikr| avadjtnon, Mébodog dixoTéunons.

EPWTNOEIC - OEHATA VIO OUZATNON

1. Ti mepdapPaéver n avéAvon evég TpoPARUaTog o€ €va aUYXPOvo LTTO-
Aoyl0TIKG TrepIffGAiov;

2. TMoiof eivai o1 AGyor yia TOug oTToioug ol pEBodor avaAuvong Kol eTTIALONG
TwV TPOPANUETWY TTaPoLOIGLOLY IGIXITEPO EVOIaPEPOV;

3. TMoid eivar Ta dVo PBaoikd €idn Tpooéyyiong Tng emidvong evesg Tpo-
BAfpaTos;



TEXVIKEG Zxediaong AAyopiduwy

No meprypagei pe Bripara n pé6odog Tng mpoofyylong Aiaiper kai Bo-
oieve yia Tn oxediaon aAyopiOpwv.

No meprypaei pe BripaTta n p€6odog Tng Tpoogyyiong Tou AUVOHIKOD
MpoypoppaTiopot yia T oxediaon aAyopiBpwvy.

Na meprypagei n pébodog tng dSvadikrg avaliTnong ko va Sobei éva
TapGderypa emmidvong TpoPARHaTOS pe T p€Bodo auTr).

Noa S00ei aAydpI1Opog yio TV avelPEOT) TOU TTAPAYOVTIKOU GKEPOOL UE

XPion TNS o6 TPOCEYYIONS, GTIOL TA TTPOTWPIVE ATTOTEAEOUATA O-
TroBnkevovTOl O€ Evav TTIVOKO.

Na 600ei aAydpiBpog yia Tnv avelpeon Tng SVvapng TPXYHATIKOU O
ApVNTIKO GKEPQIO EKOETN pe ALVOHIKO [pOYPOPHOTIONS.
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AIEUOUVGEIC AIOSIKTUOU

= http://www.cs.pitt.edu/~kirk/algorithmcourses/index.html

AtroTeAel kKSpPo pe TA0VOI0 TTANPOPOPIKG LAIKS LPNACD aKAdNPOTKOD €-
mimédou. Mepiéxel kan oToryeiar faoikov emTédou.

=> http://www.wisdom.weizmann.ac.il/~naor/puzzler.html

KépBog pe ekpuviioeig TpoPAnuatwy puzzle. Mepi€xel ouvoEopoLS TTPOS
avéhoyes oeideg pe Wouxoywyiké MadnpaTikG/MAnpogopik.

> http://www.cs.sunysb.edu/~algorith/

ZeAida Tou Kpatikob Mavemiotnpiov Tng Néag Yopkng (Stony Brook) mrou
OUTO-ATTOKOAEITOI WG ATOB KN OAyopiBpwv. MAovaIo TEPIEXOHEVO.



