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AVANTUZn £QAPUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

EkT6G 16 Toug aAyopiBpous, onpavTiky évvoia yia Tnv MAnpogpopik &i-

vail kai 1 évvoia Tov “dedopévmv”. Ta Sedopéva atrobnkebovTal 0Tov VTTO-
AoyioTr| pe T PorBeia Twv AeySpevwv “Sopddv Sedopévmv”. OewpwdvTog
Toug aAYSpIBPOUS Ka TIG Sopég dedopévmv pia adiGoTaaTn evoTnTa PTTopel
vor AexBei, 611 ) evoTnNTa QU TH TEAIKG aTTOTEAET TN BAon evés TTPOYPGHHO-
TOG, OV £TIAVEI €va TIPSPANpa. ZTO KEPGAQIO VTS YiveETal picr e100rywYr
OTIG OTTOLdAIGTEPES HOPES HedOpEV@Y KOl TIS AVTIOTOIXESG TTPGEEIG TTOL PTTO-
pOUE VO KAVOUE PE AUTES, OTTWG ivail 1 avadfiTnon, N eI00ywYn Kai n -
Ywyn oToIxgiwv, KABWDS Kai N TaIvepnor).

2T6X01 TOL KEPOAQIOUV aUTOD gival o1 HOBNTEG:

VO QITIOAOYOUV TN oTToLSXISTNTA TwV dedOPEV™Y Yo TNV eTTIAVOT €VES
mpopApaTos,

VO ETTIONHAIVOLY TNV OBIGOTTAOTH EVOTN T OAYGPIBH®Y Kol Sopadv dedo-
péVQV,

VOl EKTEAOUV YEVIKEG QIOKIOEIG KOl OIOKAOEIG avadTNOoNG Ko TaEIVOpn-
ong pe xpnon tns 6opns Tou Tivaka,

va opiCouv TIG Sopég TnG oTolBOg KAl TNG OUPGS HE TIG AVTIOTOIXES A€l
TOUPYiEG,

vo opifouv TNV £VvoIa TG aVOOPOUIS KOl VO EKTEAOUV OTTAEG OXETIKES O
OKAOEIS,

v YVopidouv Tig Sopég TG AioTag kol Tou 6EvEpou.

‘Exe1g akovoel yia Tov 6po FIFO;

Tvwpileig 611 propel va e€opoiwBel 0TOV LTTOAOYIOTH] HICt OLPG AVOPK-
TV, TPEVWV 1] TIPOYPOHHATWY;

YT&pyel SuvaToTnTa TOXUTEPNS AVALATNONG HIGS TTANPOPOPIOG OVEpE-
00 0g TTOANEG KOl PE TToloV TPAOTIO;

Z€peig, av uTTEpXOoLY TTOAAEG pEBoSOI yia va TagIVOpNBoUV KATTOIX aVTI-
Kelpevar;
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3.1

Ta dedopéva (data) eival n aAIPETIKI] GVOTTOPAOTACT TNG TIPAYHOTIKG-
TNTOS KOl CUVETTOG Pia arrAoTroinpévn oy ng. MNa mopd&derypa, éoTm éva
apxeio paONTwV evig oxoAeiov. Ta Xprioipa dedopéva TTov aroBNKEVOVTOI
€Val TO OVOHOATETTAVUHO, N NAIKIO, TO PUAO, N TGEN, TO THHH KATT., 61 GHWS
To B&pos, To OYog KA. Tar Sedopévar, AoITTév, €ival OKATEPYOOTA YEYOVOTQ,
Kol K&Oe popd ) emA0Yr Toug eEXPTATAI ATTG TOV TOTTO TOL TTPOBAHATOS.
H ouMoyr] Twv akaTépyaoTwv §e6opEvmv Kal 0 TLUOXETIOPGS TOUG divel WG
amoTéAeopa TNV mAnpogopia (information). Agv eivan ebkoAo va 600er eTTa-
Kp1Prs opiopds TNG évvolag TnG TTANPopopiag, aAAG ptropel va BewpnBel 6T
0 aAy6piBpog eival To HEOO Yia TNV TTaporywYn TTAnpogopiag até To dedopé-
va. Me Bdon Tig Sedopéveg TAnpogopies AapBdvovtal didpopeg aropaoelg
KOl YIVOVTOI EVEPYEIES. ZTI CUVEXEIX OIUTEG Ol EVEPYEIEG TTAPGyOLV VEX HedO-
pEVa, VEEG TTANPOPOPIES, VEEG ATTOPAOTEIS, VEES eVEPYEIES KOK. H péTpnon, n
KwOIKoTroinon, N HeTGO600N TNG TTANPOPOPIG ATTOTEAE AVTIKEIPEVO PHEAETNG
evog 181aiTEPOL KAGOOUL, TNG Ocwpiag MMAnpopopidv (Information Theory),
oL eivai va IdlaiTepa onpavTiké Tedio Tng MAnpogopikis.

Aed0oHEVa

‘Omrwg n MAnpogopiki opileTal wg EMOTAUN O CLUVAPTNON HE TNV €v-
voIo TOL OAYyopiBpoU, KaT& Tov (610 TpdTro N MAnpogopiki opileTal Kol o€
oxéon pe Tnv évvoia Twv dedopévmwv. ‘ETol, MAnpogopikr BewpeiTai 1 eTri-
OTHHN TTOL PEAETG Ta Sebopéva amrd TiIg akSAoLBES OKOTTIES:

YAiko0. To vAIkS (hardware), SnAadr n pnxavi, emTpétrel oTo Sedopéva
£VOG TTPOYPAHPOTOS VO OITTOBNKEVOVTOI OTNV KOPIGL VAN KOI OTIG TTEPI-
(PEPEIOKEG TUOKEVEG TOU UTTOAOYIOTH HE OIGPOPES AVATTOPAOTAOEIS
(representations). TéToleg pop@ég eivan n duadikr, o kwdikag ASCII (BA.
TapEPTNHG), 0 KOdIKag EBCDIC, To cupmAjpwpa Tou 1 A Tou 2 K.ATT.

M®ooWv MPOYPAPHATIOR0L. O1 YADOOES TTPOYPOHPATIOHOU LPnACL
emmédou (high level programming languages) emiTpémouy T xprjon d1&-
popwv TOTTWV (types) peTafAnTadv (variables) yia va meprypdouv Eva
dedopévo. O peTagpaoTr§ KGOBE YADTCTOS ppovTiCel Y TNV oTTrodoTIKG-
TePN poppr] arodrikevong, atd TAELPAS LAIKOU, KGO peTAPANTIS OTOV
LTTOAOYIOTH.

Aopwdv Aebopévmwv. Aopr| dedopévav (data structure) eivar Eva abvolo
dedopévwv padi pe Eva GUVOA0 ETTITPETTTOV AeITOUPYIOV eTT ALTOV.TIA
Tapaderypa, pior TETolx Sopn eivai 1) eyypagr (record), Trouv ptropel va
TEPIYPGPel Eva €idog, Eva TpdowTro KATT. H eyypagn amoTeAeiTal amd
Ta media (fields) mouv amodnkevouy YapakTnpIoTIkG (attributes) diago-
PETIKOV TUTTOU, GTTWG YIO TTAPAOEIYHO 0 KwOIKOS, N TrEpIypoipr KATT. ‘AA-

i)

Mua 6éon uvriung (byte) €xet
w¢ rieptexouevo 11110001.
H tyn uropei va naptotdvet:

® To xapaktjpa _ OTov Kw-
owka ASCII 437

® 7o xapaktpa p otov K@-
Otka EAOT 928

® To xapakmpa 1 otov K@-
Otka EBCDIC

® Tnv i 241 oto duadiko
ouotnua (w¢ un npoonua-
OUEVO aképato)

® Tnvtun -14 ato duadtko
ouotnua (wg npoonua-
OUEVO aKEPaLo 0To Ou-
UAnpwua ws mpog 1)

® Tnvoun -15 ato duadiko
ouotnua (wg npoonua-
OUEVO aKEPQLO OTO OU-
HrATipwpa we rpog 2)

Akoun uropéel va eivat tunua
EVOG aképalou o€ 21 4
bytes, kabw¢ kat vog api6-
HOU KtnTIig UroodLaoToAr.

Ooov apopd atn puaLKT} on-
uaoia me, av uev elvat xapa-
KT1jpag, 101€ anoteAel UEpog
ag aApaplBunTikng orabe-
PAc¢, Evw av mpokeLTal yua a-
OLBUNTIKN TLur, TOTE Uropel
va eivat oedouévo, dlevbuvon
UVIUngS 1 KWotkag eVioAns
TpoYPAuuarog.



AVANTUZn QAPUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

An popepr] doprig dedopévmwy eival To apyeio TTov ammoTeAeiTal amé Eva
oUVOAO eYYpap®V. Mia emiTpeTTr| AsiToupYia o€ éva apxeio gival n o€l
PIOKT] TTIPOOTTEANCT GAWV TWV EYYPOPWV TOU.

Avdaluong Agdopévmwv. Tpétrol kaTaypa@is ko aAANAOCVOXETIONS TWV
Sebopévaov pEAeTOVTAI £TO1 MOTE VA AVOTTOPACTOOE 1 YV@Oor Yio
TPAYHATIKG yeyovoTa. Or Texvoloyieg Twv Bdoewv Aedopévwy (Data-
bases), Tng Movtelotroinong Aedopévwv (Data Modelling) kou Tng Ava-
mapdoTaong 'vaong (Knowledge Representation) avijkouv og auTr] Tn
OKOTTIG PEAETNG TwV dedopévy.

3.2 ANyopIopol + NAOMEC AESONEVWY =
NMpoypdappata

Ta dedopéva evég TTPOPAHATOG OTTOONKEDOVTAI OTOV UTTOAOYIOTH, €iTE
oTNV KOpIO pvipn Tou &iTe oTn deuTepebovoa pvipn Touv. H amobrikevon
auTh Sev yiveTan KaT& £va TuXAIO TPOTTO OAAG CUCTNHOTIKG, dnAadH Xpnol-
potroldvTag pia Sopry. H évvoia Tng doprig dedouévwy (data structure) eivai
onpavTiky yia Tnv MAnpogpopikA Kot opileTal pe Tov akGAovBo TUTTIKG opl-
Opo.

Opiopdg: Aopr) Aedopévmy eival Eva oUVOAo aTToONKeVPEVWY SedopEvav
TTOL LPIoTAVTOI ETTESEPYOOTO ATIG VO GUVOAO AEITOUPYIGV.

K&Be poppr doprig dedopévwv ammoTeAeitarl amd éva abvoro kSuPwv
(nodes). O1 Baoikég AerToupyies (] oA TTP&EEIS) el Twv Sopwdv SedopE-
vV €ival oI GKOAOUOEG:

Tpoomédaon (access), Tpéofaon og Eva KOPPBo pe OKOTTO va eEe TAOOET
Al va TpoTroTroInBel To TrepIEXOUEVE TOUL.

Eroaywyirj (insertion), dSnAadn n poodikn véwv KSpPwv og pia vTTGp-
Xovaa dopr).

Aiaypaeij (deletion), TTov atroTeAel To AVTIOTPOPO TNG EITOYWYNAS, ON-
Aadr] évag KOpBog apaipeiTal aé pic Sopn.

Avadijrnon (searching), katd Tnv otoia TpooTreAaUvovTal o1 KGpPol
HI0G OOMAS, TTPOKEIPEVOL V& EVTOTTIOTOUV €VOG 1} TTEPICOGTEPOI TTOU £-
Xouv piax Sedopévn 1IB16TNTA.

Ta&véunon (sorting), 6ou o1 képPor piag doprig SiaTdooovTal KaTd
avéovoa 1| pBivovoa oeIpa.
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Avriypaeij (copying), K&T& Tnv omroia 6Aol o1 KGp3ol fj pepIkoi atré Toug
KSpPoug piag Sopng avTiypdpovTal og pia GAAn dopr).

Zvyywvevor) (merging), KaTé Tnv otroia 600 1 TrEPIcoOTEPESG HOPEG OUL-
VEVAOVOVTOI O€ pic eviaio dopn.

Alaxwpiopog (separation), TTov aTrOTEAEI TNV avtioTpo@n TPA&EN Tng
OLYXWVELOTS.

XTnv PG oTavIa XpNOIHOTIOIOUVTOI KOI Ol OKTM AEITOUPYIES YIO K&-
010 Sopr]. ZuVNOEOTATA TTAPATNPEITOI TO PAIVOHEVO pick dopr| dedopévwv
va gival arodoTIKGTEPN aTTd pick GAAN Sopn pe KpITHpIo K&TTOIa AeIToupYIQ,
yia Trapaderypa Tnv avaldtnorn, oAA& Aiy6Tepo amrodoTIK I KGOl GAAN
AeIToupyia, Yo Tap&Serypa TNV el00ywYr. AUTEG Ol TTApaTNPHOEIG EENYOUV
a@’ evog TNy OTrapén SIaQOPETIK®Y SOpWdV, Kol ag’ eTEPOL TN OTTOLOXIGTN-
Ta TNG €MAOYHS TNG KATGAANANG dopr|g KGBE Qopa.

311 ouvvéxeia Tou BifAiov auToL Ba Yivel TTANPECTEPN TTAPOLOTIOT) EVOA-
AOKTIKQOV dopdv dedopévwv. QoT600, 0TO ONpEio auTd ToviCeTan 6T LTIGP-
Xl HEYGAN e€&pTnon peTaED TnG doprig Sedopévav ko Tou aAySpiIBpoL TTov
eme&epyadeTal T Sopr. MEGAIOTQ, TO TIPSYpappa TTPETTEl Vo Bewpei Tr Sopn
dedopévmv kar Tov oAySpiBpo wg pia adiGoaoTn evéTnTa. H TopaTripnon
auTn SikanoAoyel Ty e€iowon Tov diaTuT®Onke To 1976 amd Tov Wirth
(TTou oxediaoe kai vAoTToiNoE TN YAwooo Pascal)

AXyopiBuor + Aopég Aedouévwy = lNpoypduuara

QoT1600 yia TNV TTANPECTEPN KATAVONOT) TNS OXEONS GUTHS 0TI OLVEXEIX
Ba e€eToobEel évar TETOI0 TTPSPANHO.

Mapddeiyua

‘EoTw 0TI MPETEN VA YPAPET Evag alyopiOpog Tov va d€xeTal wg £i0odo
TO Gvopa £vEg ouvdpopnTn Tov OTE Kai va §ivel wg £€6080 To TNAEPwVO
TOUL.

Aopny Agdopévmwv: Anpiovpyeitar pia akodovbia (Oq,Ty), (O, To), ...,
(O, Ty), 610U 01 peTaPANTES O; Kot T; ava@épovTal 0TO GVOHX KOl 0TO TNAE-
Pwvo Tov i-00TOV oLVOpOUNTH, YIa i=1,2,...,n.

AAydp18pog: H axolovbia aviyveveTal péExpl va Bpedei To {nTolpevo 6-
vopo Tou ouvdpopnTr Ok Kol EKTUTTOVETAI TO TNAEPwVO Ty. O aAySpiBpog
QUTOG eival ATTOOOTIKGS YIor CUVOPOPNTES EVOG XWPIOU 1} HIOG KWHPGTTOANS,
aAAG yia ouvSpopnTEG piag peyGAng TeANg eivan xpovo3épos.
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Aopn Agbopévmwv: XpnoipoTroleital Kai TTGAI N akoAvBia TG TPWTNG AV-
ong, OAAG aUTH TN POPA& Ol CLVOPOUNTES eival TaEIVOPNpEVOl Ae&IkoYpOpI-
K&. EmmA€ov Snpiovpyeiton pia devTepn akoAouvbia pe Ta oToIXEIX (A,Ny),
(B,ny), ..., (Q,ny4). K&Oe oTOIXEIO TNG SV TEPNG AL THS CIKOAOLBITK Oivel YITH KG-
B¢ yp&ppa Touv oAgafriTouv Tn B€on n; (yixi=1, 2, ..., 24) 0TV TPAOTI OKO-
Aouvbia pe TO TP TO Gvopa oLVEPOUNTH TTOL aPXICel TG TO YPGHHO QU TO.

ANYOpIOpOG: AQprjveTal yior GOKNOT OTO HOONTH.

O1 bopég Sedopévarv Siakpivoval e S0 peYGAEG KATNYOPIES: TIG OTATIKEG
(static) kai TiIg Suvapikég (dynamic). O1 duvapikég dopég Hev ammobnkevovTal
o€ ouveXOpeveg BEoelg pvipng oAAG oTnpidovTon oTnV TEXVIKA TG AeySpe-
vng duvaikrig Tapaywpnong pviung (dynamic memory allocation). Me G-
Aot AGyia;, o1 opég auTEG Sev £xouv oTaBePS PEYeBOG, OAAG O OiPIBHGS TwV
KOPPwV TOUG HEYOAWVEI KOl HIKPaiVEl KaBWS oTn dopr eloGyovTal véa 6edo-
péva i Siaypdpovtal kGmolax Sedopéva avrtioTorya. ‘OAeg o1 oUyxpoves
YADOOES TIPOYPAPUATIOPOV TTPOCPEPOLY TN SBUVATETNTA SUVAIKIAG TTAPO-
X0pnons pvipns. QoTé00, epeis 0Tn CLUVEXEIX Ba EEETAOOVPE P6VO TIG OTO-
TIKEG SOPES TTOU eival EVKOAGTEPES OTNV KATAVONOT KO TNV LAOTTOMON TOUS

3.3 Mivakec

Me Tov 6po oraTikr} douri dedouévwy evvoeiTal 6TI To aKpPIPES péyeBog
TNS GTTAITOVHEVNG KUPIOG PVARNG KaBopifeTal KAT& TN OTIYHI] TOU TTPO-
YPOHHOTIOHOU TOUG, KOl KATA OULVETTEIO! KOTG TN OTIYHA TNG HETAPPOOHS
TOUG KOl 6XI KOTG TN OTIYHA TNG EKTEAEONS TOUG TIPOYPEHHOTOS. Mior GAAN
onpavTikr Siagopd og oxéon pe Ti§ Suvapikég SopEg efvan 6T Tar oTOIXEI
TWV OTATIKWOV SOP®V aTToONKEVOVTAI O OLVEXOUEVESG BEDEIG PVAUNS.

>tnv TpA&En, ol oTaTIKEG SOPEG LAOTTOIOVVTOI HE TIVOKES TTOUL POG Eivai
yvwoTol amé GAa podrpaTa kol LTTOoTNPICOVTal OTTé KGBE YADOOoO Trpo-
YPOHHOTIOHOU. MTTOpOoUpE Vo 0pIGOVHE TOV TIIVOKO (G HIo SOPF| TTOL TTrEPIE-
Xl oTorxeia Tov idlov THTTOoL (6NACdH aképaious, TTPaYHaTIKOUS K.ATT). H &1
Awon Twv oTorxeiwv evég Tivaka Kol n p€Bodog avopopdg Toug eEapTETOI
OTT6 Tr) OUYKEKPIPEVH YAWOTO LYPNAOD eTTITTESOL TTOL XproigoTroleiTal. ‘O-
HWG, YEVIKA N ava@opd oTo OTOIYEI VO Trivoka YiveTal Je Tn Xprion Tou
OULHPOAIKOD OVOHATOG TOL THVOIKO GKOAOLBOVHEVOL QTS TNV TIHN £VOG 1 TTre-
pIo06TEPWV SeIkTADV (indexes) og TTapEvOeon 1] oryKOAn.

“Evag TiVOKOG PTTOpET var eival JOVOSIGOTATOG, GAAG OTN YEVIKOTEPN Tre-
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piTTTwon ptropei va eivail S1odi1doTaTog, TpIodiGdoTog Kal YeVIKG v-8idoTaTog
Tivakag. ‘Ocov apopd aToug S108IGOTOVS TIVOKES ONUEIDVETOI GTI AV TO | | | | | | | | |
p€yeBog Twv 600 dlaoTAoEwV gival {00, TOTE O TVOKOG AEYETAI TETPOYWVI-
KOG (square) kai YeVIk& oUpBoAIleTon wg ivakag n x n. MGAIoTa popolpe va
Bewprjoovpe To 1061G0TO VAKX OTI Eival €VOG HOVOSIGOTATOS THIVOKOS, 6-
TIOL KGBe B€om TOL TEPIEXE! vl VEO HOVODIGOTATO TIVOKO. XTr OUVEXEIX Oi-
voupe 00 ammA& TrapadefypaTa xprions mMVAKwY, Ta oTroia oTnpilovTal og
OAYOpiBPOLG TOU TIPONYOUHEVOL KEPOATIOL.

Mapddeiyua 1. EUpeon Tou HIKPOTEPOU OTOIXEIOU EVOG '
HovodidoTarou mivaka -

AiveTar évag povodidoTatog mivaka table 100 oTorxeiwv. Na oxedia-
00ei adyopiBpog Tov va Bpiokel TO PIKPOTEPO GTOIXEIO TOL v

AAySpLOpog EA&) IMivoaxa
Aedopéva // table //

Min < table[l] mvakwyv (Lovodidota-

Tia i amd 2 péxpt 100 10¢, S1081d0TaTOC, TOI-
Av table[i] < Min tdéte Min « table[i] didotatoc)

Télog_enavaAnyng
AnmoteAéopata //Min//
Télog EA&y IIivaxo

2x. 3.1 Napadsiyuara

2 ToV 0AYGPIOHO VTG APYIKG TO TTPWTO OTOIXEIO TOU THVOKA EKXWPEITA
oTn peTaPAnTA Min. 211 ovvéxeia kGBe eTOpEVO aToIxEio TOL Trivaka e&e-
T&LeTa, av gival HIKPGTEPO TNG Min Ko av vai, TOTE avTIKOBIOT& TO TTPon-
yoUpevo. ETol oto TéAog Ba utréipxel 0T HeTABANTH Min To pikpéTEpPO OTOI-
Xefo 6Aou Tou Trivaka table.

Mapddeiyua 2. Eupeon abpoioparog oroixeiwv 31031GoTarou mivaka

AideTan o Si081GoTaTOG TiVaKag table pe m ypappég n otiAes. Na Bpe-
0i TO GOPOICHA KATA YPAHHI, KATA OTHAN KOI GUVOAIKA.

211 ovvéxela aKOAOLBET 0 aAyOpIOp0S TTov eTTIAVEI TO TTPSPANpa. Mo Ka-
AU TEPN KOTAVONOT) ONHEIBVETAI, 6TI 01 VO TrpTOI Bpdy0l pndevidouvy TIg O-
vTioToIxeg peTABANTES TTOL Bax LTTOdEXBOUV Ta aBpoiopaTa. AuTé gival piot
TOIKTIKI] TTOUL TIPETTEI VO EQPAPHSELeTOl OTTOTESHTTOTE OTO TIPOPAHATS pOG €-
XOUE VO UTTOAOYITOLHE OBpOICHATOL.
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AAyopLOpog ABp IIivaxa
Agdopéva // m, n, table //
sum < 0
Tia 1 and 1 péxpL m
row[i] « O
Télog_enavdaAnyng
Twa j amd 1 péxptL n
col[j] «< O
Télog_enavdaAnyng
Twa 1 ané 1 péxpt m
Tia j and 1 péxpL n
sum ¢« sum + tableli,]]
row[i] ¢ row[i] + tableli,]]
col[j] ¢« col[]j] + tableli,]]
Télog_enavaAnyng
Télog_enavaAnyng
AnoteAéopata // row, col, sum //
Télog Abp Ilivako

O 616G eppwAevpévog Bpoxog Tou akoAovBel Toug S0 TTPWTOUS O-
TA0UG Bpdyous, eivai n kapdi& Tou akyopiBpov, 61rou yivovTal ol uTTOAOYI-
opoi TTov {NT& 1 EKPDVNON TOL TTAPASEIYHATOS. TEVIKG O€ EPPWAELPEVOLS
Bpdxous, pia TipR peTaPANTrG TOL £€WTEPIKOL PPGYOL TTOPAPEVEl OTABEPT],
600 peTafGMeTan ) TP NG peTaPAnTiS TOL E0WTEPIKOL Ppdyov. Mo ou-
YKEKPIPEVD, OTOV OGAYOPIOPO paig opXIKG TO i AopPéver Ty Tipf 1 ko 1o j dia-
SoXIKG TIG TIHES 1,2,...,n. KaTATTIV, TO | AapBével TV TipA 2, evadd TO j kai TTGAI
AopPaéver diadoxiké Tig TipéS 1,2,...,n. H diadikaoia auTh eravapBéaveTorn pé-
Xp! TO i va AGBel TNV TIp m.

O emépevog Trivakag eivan évag SiodidoTaTog Tivakag 5x5. Av o Trporn)-
YOUpEVOG OAYOPIOHOS £POPHOCHEl OTOV TTVOKA QUTS, TOTE OI TIHEG TWV
OTOIXEIWV TOL TIVOKO rOW TTAPOVCIGLOVTAl OTNV TEAELTAIO KATOKOPLPN
oTHAN, £V 01 TINEG TwV OTOIXEIWVY TOL Trivaka col TTapovoiGlovTal oTnv Te-
AevTtaia ypappr Tou Trivaka. TEAog To 6UVOAIKS GBpoIopa sum TTapovaI&le-
TOI OTNV KEATW-0e€14 Yooviar.
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Mivakag table n(\rlgv}flaq
4 16 5 21 7 53
28 9 38 13 51 139
7 67 22 40 30 176
20 40 10 3 13 86
21 3 48 29 26 158
Mvacageol | 90 166 123 106 127 | [ICE Sum

O1 mrivakeg Xpnoipgebouy yia Tnv atroBrjkevaon kal diaxeipion d0o otou-
daiwv dopyv, Tng oToifag (stack) kou Tng ovpds (queue), Tov Bar e€eTar-
0000V AETTTOPEPETTEPO OTI OLVEXEIQ,, ETTEION XPNOIPOTTOI00VTAI 08 TTANB®-
PO TIPOAKTIKWV EQOPHOYWIV.

3.4 ZItoipa

Mia oToiBa dedopévwv poidler pe pia oToiBa amrd maTa. Mo mopddery-
pa, KGO TIGTO TTOL TAEVETOI TOTTOBETEITAI 0TV Kopupr (top) Tng aToifoag
TOV METOV, VG IOt OKOVTTIOPX AapBAveTal Kol TTGAI TO TIGTO TG KOpU-
®nis. AvtioTorya, Ta dedopéva Tou PpiokovTal TNV KopuPr TNG oToiog
AapfBévovtal Tp®OTA, eved auT& oL PBpiokovTanl oto B&Bog Tng oToifag
Aappdvovtan TeAevTaia. AvTh n péBodog emelepyaciog ovopdleTan TeAeu-
Taio péoa, mpdto E§w 1 amrAovoTEPA PE TNV ayYAIKI) ouvTopoypagia LIFO

—~

Eloepxdueva E&epxdpueva
otolxela otolxeia D

C C C
B B B
A A A

Mwa otoiBa pe H otoiBa petd H otoiBa petd

1pla oToweia Vv eloaywyr] Tou v eEaywyn Tou

otoixelou D otoixelou D

(Aertoupyia wBNon)  (Aertoupyia anweénon)
2X. 3.2. \sItoUpyieC otoiBag.
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2X. 3.3 YAonoinon otoi-
Bac ue xprion nivaka
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(Last-In-First-Out). ZTa aploTepd Tou £MOpeVOL OXAHATOS SiveTal pia oToi-
Ba pe Tpiat oTOIXEID, EVW OTO KEVTPO TTAPoLCIGleTal N iBia oToiBa pe €va
TPOCOETO OTOIXEIO OTNV KOPUPH TNS.

Avo eivar o1 KUpieg AeIToupyieg o pia oToifa:
n wénon (push) oTtorxeiov oV KopLPn TNG oToiPag, Ko
n arddbnon (pop) otorxeiov omrd TN aToifa.

H diadikaoia Tng d6nong mpétel omwodimoTe va eAfyxel, av n oToiBa
gival YepaTn, omméTe AéyeTan 611 ovpPaivel utrepyeidion (overflow) Tng oToi-
Bas. AvtioToixa, n diadikaoia amr®Onong eAEyxel, av LTTEPXE! EVO TOLAGKI-
oTtov oToixeio oTn oToifa, dnAadr] eAéyxer av yiveTan vroxeidion (under-
flow) Tng oToiBas.

Mia otoifa ptropei va vAoTroinBei TToAD ebKoAa pe T foriBeia evEg povo-
diGoTarou Tivaka, 6TTwg gaiveTal oTo oxrpa 3.3. Mia BondnTikr| peToBAN-
Th (pe Gvopa auVABWS top) XPNOIHOTTOIEITOI VIO VO SEIXVEI TO OTOIXEIO TTOU
TOTTOOeTHONKE TEAELTAO OTNV KOpLPT] TNG oTOIBaG. Mo TNV e1I0ayWYI £vEg
véou oTorxeiov oTn oToia (OBnon) apkel vo avénBei n peTafAnTh top kAT
éva kol 0T B€on auTh va e10€ABe1 TO OTOIXEI0. AVTIBETO yIO TV e€aywyn €-
VOG oTOoIXeioL aTré Th) OTOIBA (ATTWONON) EEEPXETAI TTPWOTX TO OTOIXEIO TTOV
Oeiyvel n peTaPANTI top Kol 0T CUVEXEID 1 tOP PEIOVETAI KATS £V IO VO
deiyvel TN véa KOpLPH.

3.5 Oupa

O1 ovpég eivon kaBnuepIv6 @aivipevo. o Toap&derypa, ovpés dnpiovp-
yoUvTal 6Tav GvBPWTTOI, QUTOKIVITA, EPYOOIES, TIPOYPGHHOTA KA. TTEPI-
pévouv yia va eEuTPeTnBoULY. To BEPa eival TGO ONUAVTIKG KOI PE TETOIES
TIPOKTIKES ETMTITOOEIG, DWOTE EVAG IBIXITEPOG KAGOOG Twv MaBnuaTIK®V, n
Emrixeipnoiakn ‘Epevva (Operations Research), kai 1diaitepa nf Oewpior Ov-
pav (Queueing Theory), JeEAeTG Tr CUPTTEPIPOPE KOl TNV ETTIOOCT TWV OL-
pPAV. Ze pia oUPE AVOPOVIG PE AVOPWTTOUS, OUHPAIVEI VO EEUTTNPETEITON €-
KeVOg TToL OTGONKE OTNV OLPG TIPWTOG TG GAOLG TOUG GAAOUG (v KOl U-
TApYOLV eEXIPETEIG TTOL GPWS dev Ba eEeTaoBoVVY aTo iAo avTd). H pébo-
60g avTh eme€epyaoiag ovopdletan [NpdiTo péoa, mpdto £Ew f atrAoloTE-
pa akoAoLBWVTAG TNV ayYAIkr) ouvTopoypagia FIFO (First-In-First-Out).

Avo eivar o1 KOpIEG AEITOVPYIES TTOL EKTEAOUVTOI OE pick oupé:
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n eilcaywyrj (enqueue) GTOIXEIOL OTO THOW GKPO TNS OLPAS, KAl
n e§aywyr} (dequeue) oTorxeiov OIS TO EUTIPOG AKPO TNG OLUPAS.

‘Apa, o€ avTiBeon pe Tn dopr TG oToifag, OTNV TEPITTTWON TNG 0LPAGS
amairobvTal d0o deikTeg: 0 euTpPAG (front) ko o Tiow (rear) deikTng, TOL
pog Sivouv Tn B€o1 ToL OTOIXEIOL TTOL O€ TTPWTN EVKAIPIT Bax €Ol Kail Tn)
B€on Tou aToIYEIOL TTOVL HOAIG EICTABE.

210 OXApa 3.4 PaIVETOI HIO OLPG PE TEOOEPT OTOIXEID (), OTNV OTTOIOX €1-
oGyeTan éva véo aTorxeio () kan akoAoUBwG eEGyeTal €va oToIXE .

<« [5]12]7]4] « [5]12] 7]4]8] [12] 7] 48]
eunpog  miow EUMPOGQ niow eunpog  miow
(front) (rear) (front) (rear) (front) (rear)
a) Mia oupd pe B) H oupd petd Tnv Y) H oupd pera tTnv
4 oToixeia €10aywyn Tou €Eaywyn Tou
oTolxeiou 8 oTolxeiou 5

ZX. 3.4. Eioaywyn Kal eEaywyn ano oupd.

Miat oupé propef va vAoTroin®ei pe 1 PorBeia evég povodidoTaTou Tri-
VaKQ, 6TTwS aiveTal oTo oxfpa 3.5. Na TNy eloaywyr| evog véou aTorxeiov
oTnv oupd avEGveTal o deikTNG rear KATG va kai oTn B€on au T aTmodN-
KeVeTaI TO oTOIXEI0. AvTioTOIXO YIa TN AsiToupyian TnG e€aywyr|s, e€€pxeTal
To oToIXelo TToU deiyvel o deikTng front, o omoiog 0T cuvéxeia avEdveTal
KOTG €va;, YIa vor SefYVel TO ETTOPEVO OTOIXEID TTOL TTPOKEITAI VO eEXXOEI. Xe
KGOE TEPITTTWOT GPWS, TTPETTEI VO EAEYXETO TIPIV OO OTTOIGOATTOTE EVEP-
YEIG, v UTTAPXEI EAEVBEPOG XWDPOG OTOV VAKX YIX TNV EICOYWYH KOl Qv U-
TapXel éva TOUAGXIOTOV OTOIXEID Y TNV e§orywyn.

1234567891011  nin

o (T IIIIIIIIT[ ) TT]
£ 1 §

eunpég  miow
(front) (rear)

Zx. 3.5 YAonoinon oupdc¢ ue xpron nivaka
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‘Omrwg eidape n dopr Tng otoiag Aeitovpyel pe T p€Bodo LIFO, evad n
dopn TNG ouPds pe TN pEBodo FIFO. O1 600 auTég HEBOGOI EXOLV OPKETES
XPNoeI§ o€ PeAIOTIKG TTPOPBARHOTA. AG BEWPHOOVHE YIG TTAPGOEIYHO TNV
TEPIMTWAT EVOG AITTOBNKEVTIKOU XWPOUL HIOG ETTIXEIPNONS. & KEAOE aTo-
BrKn YivovTal e100ymYES €156V TTOU TIPOEPXOVTOI ATTE AYOPES ATTd TTPO-
UNOEVTES, av N eTTIXEPNON €ival EUTTOPIKA | ATI6 TNV TTAPOywWYH, AV TTPO-
KEITAl YIO BIOPNXQVIKH ETTIXEIPNOT. T EYTTOPEVUATA 1] TIPOIGVTA TOTTOBOE-
TOUVTOI O€ KATIOIOLG XWPOULS, ATTOBRKES, pA@Ia KATT. OTav YivovTon TTw-
Aoeig KATToIWV €160V, TX £idN AUTE Byaivouv aTTé TNV ATTOBIKN KOI ATTO-
oTélovTal 0ToUG TEAGTES. ‘ETO1 €100 ymYES Ko eEaywYEg e1dwv yivovTal
OLVEX®S OTNV aTToBrKN avaAoya pe Tr SIadIKaoia TTPopnBeI®dy Kol Tn
por| TWV TTWOARCEWV.

Y& piax dedopévn oTIypr Yo KETTOI0 €i00G PTTOPEl VO uTTGPYOLV KITTOON-
KEVPEVO KATTOION TEPGXIC TTOV TTIPOEPXOVTAI OTTO PIX TTAPOAGPr Kol KG-
oI GAAQ TToL LTIPXAV Mo TPIv. ‘OTav TPETel va e§axBel AoITTév Eva
TEPGKI0 TS AULTO TO £{60G, TTPOKVTITEI TO TTPOPANHC, AT TIOIX TTAPTIOX
TIPETTEl VO eiva;

H amévTnon oTo ep@dTnUa auTé £XEI PUOIKT Kal AoyIoTIKH a&ia. Av To
£i60G auTO bev eTrPeGleTal OO TO XPOVO, TOTE IOWwS dev €xel peydAn on-
paoia n emAoYr. Av SpmS TTPOKEITAl YIa £{60G TTOU PTTopEl var cAAoIwOEl 1y
€xel nuepopnvia AENG (Tr.X. PAPHOKX), TETE EiVal PAVEPS OTI TIPETTEI VA
eMAEYEl TO TOAXIGTEPO. X TNV TEPITITWAT QLTI AOITTOV TTPETTEN 1) e€aryw-
Y1 Twv €16V va yiveTal pe Tn p€6odo FIFO kai ouvriBws eTTaQieTal GTOV
ammoONKAPIO VO KGVEI TN OWOTH £MAOYH.

E€ ioou dUakoAo givail TO TIPOPANPA AUTS ATTG TNV OIKOVOIKY KOI AOYI-
OTIKA OKOTTIQ, TTOL HGAIOTO 0IPOPG GAX TQX €10 PE 1} XWPIS NpEPOPNVIT Arj-
&ns. Ag uvroBéoovpe 6TI pia eTTIXEIPNON £XEI TIPAYHOTOTIOINOEN TIG ETTOE-
VEG OoyopE£G Kol TIWAROEIS YIO €var €160

Hp/via | Noodérnra | TipA povadag | Aia
1/1/99 4 100 400
15/1/99 6 120 720

>YNOAO 10 1120
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Hp/via | Moodrtnra | Tiprj povadag | Agia
30/1/99 5 200 1000

ATIé TQ TTOPATTAV®D OTOIXEID OrYOP®V KOl TITWANTEWY ONHIOVPYEITO )
emopevn KopTEAa €idous.

MNoodtnTa A&ia k6oToUug

Hujvia | AT : ,
H Aoyia Eica- | E§ayw-| Ymo- Eica- | EEayw- [ Ymo-

ywyn yi Aoimo | ywyn yi Aoimmo

1/1/99 |Ayopd 4 4 400 400
15/1/99 | Ayopd 6 10 720 1120
30/1/99 | NwAnon 5 5 X Y

To TPOPANHOa TTOL AVOKUTITEI OTIG EPAPUOYES QUTEG eival 0 KaBopI-
OGS TV TIHOV X Kol Y. ATTO TIG TIHEG QUTEG EXYETAI OTN CUVEXEIX TO KO-
Bapo kEPOOG, pe TO OTToIO 1 ETTIXEIPNOT B POPOAOYNOET.

«) Aertovpyia LIFO

27115 30/1/99 Ta 5 Tepdiia TTOL TTOLARONKAY BEWPOVVTAI GTI AVIIKOLV
OTO 6 TEPEXIO TNG TEAEL TG Oyopdis, SnAadH pe Tipr) povédag 120 px.
Apa X=5x120 = 600 6py. kou Y=1120-600=520. Kot’ eTEKTOIOT TO KOO
p6 kEPOog atd TNV Ao eivar 1000-600=400.

B) Aeitovpyia FIFO

37115 30/1/99 a1r6 Ta 5 TEPGXIO TTOL TTOVARONKAV, TO 4 £ival TS TNV OF-
Yopdé TnG 1/1/99 ko To 1 ord TV oryop& TN 15/1/99. Apax To K6OTOG TOUS
eival X=4x100+1x120=520 kou Y=1120-520=600. Twpa, TO KaBaAps
k€pSog TNG TTAdANoNg yivetar 1000-520=480.

Y) Aeitovpyia pe Tn oTa®pikn péon Tipn

ASyw TnG avénpévng TTOAVTIAOKS TNTASG TWV AVTIOTOIXWV TIPOYPOHHA-
TV, OAAG KO TOV XTTAITOVPEVOV SIGOIKOOIRDV O1 TIEPICOOTEPES ETTIXEIPT-
o€l epapuélouvy Tn péBodo TnG aTabuIkifG péong Tiprfs. H TeAsvTaio yix
TO TTponyoUpevo Trapdderypa eivar 1120/10=112. Apa X=5x112=560 kai
Y=1120-560=560. ZTnv TepmMT®ON OUTH TO KOBAPS KEPOOS YiveTal
1000-560=440 5py.

=
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3.6 Avalntnon

To mpéBAnpa TS avadrtnong (searching) evég oTorxeiov oe Tivaka eiva
1IS1aiTEPa EVBIQPEPOV AGYW TNG XPNOIUGTNTAS TOL OF TIA|B0G EQPAPHOYWV.
YT G&pyouv apkeTEG péBodol avalTnong o€ TVOKO TTOUL EXPTOVTAI KUPIWS
oTr6 TO, av 0 TVOKOG gival TaEIVOpNpévog 1] 6x1. Miot GAAN TTapapeTPog &i-
vail, av o TrvoKog TrepIEXel aToryeia rov eivar SAa didpopa peTal Toug ry
ox1. Ta oToryeiar Tou TriVOKar PTTOpEl v eiva apIBPNTIKG 1] GAQPOPIBNTIKA.

H o omAf popery avaliTnong oToixeiov o€ TVOKa eivail N ogipioKr
(sequential) fj ypoppikrj (linear) pé6odos. ‘ETol yia Tov eTrépevo akyopiOpo
Sequential Search vroTiBeTON 6T1 AvalnTeiTan n TipA key oTo pn Ta&ivounpé-
vo Trivaika table. MeT& Tnv ekTéAeon Tou aAyopiBpov n peTapAnTr position €-
moTpépel TNV TIpN 0, av n avalTnon eival avemTuXAG, VA av 1 avalTn-
on eival eMITUXAS, TOTE EMOTPEPEI TN BECT TOL OTOIXEIOL OTOV THIVOKX (O1)-
Aadr, évav apiBpé o1d 1 wg n).

AAy6pLOpog Sequential Search
Aedopéva // n, table, key //
done <« Yeudic
position « 0
i« 1
'Oco (done=yeuUdAg) Kal (i<=n) enavaroafe
Av table[i]l=key téT1Ee

done <« oAn®ncg

position « i
AN LAC

i« i+l
Télog_av
Télog_enavaAnyne
AnoteAléopata //done, position //
Télog Sequential Search

‘Orws ava@épbnke, T OTOIXEI TTOU TTEPIEXOVTAI OTOV Trivaka table dev
eival Ta&ivopnpéva. ETriong, o rponyolpevog aAySpiBpog 10X0El YO TNV TTe-
pIMTwan 61ToL KABE OTOIKEIDO LTTAPXE! pit pHOVO POpPG OTOV THVAKA. AV KG-
TI0I0 OTOIXEIO EPPAVICETAI OTOV THVOKA TTEPICOGTEPO OIS HItX (POPES, TOTE O
oAYSpIOp0g TTPETTel va TpoTToTroINBef KaTd To £€AS: N peTaPAnTh done efvan
TEPITTH Ko 1 avalATnon cuvexiCeTan HEXpl To TEAOG Tou Trivaka eAEyXO-
vTOG pe TN ouverkn i < n. E§ &GAAov, av Ta oTorgeia Tou Trivaka eivan Tagivo-
HNpéEVa, TOTE 0 OAYOPIBHOG TTPETTEl VO OTOHOTAOEL, PHOAIG OUVOVTAOE! K&-
TIOI0 OTOIXEIO TTOV £ival HEYOAUTEPO OTTO TO AVOCNTOVHEVO.



Aouéc Asdougvwy Kai ARyopieuol

1 2 3 4 5 6 7 8 9
|52 12| 71| 56| 5 [ 10] 19] 90 ] 45 |

Mo Tapaderypa, 0To TPONYOUPEVO OXPG TIAPOVCIALETAI £VOG TIIVOKOG
TToL TrEPIEXEI EVER aTaivopnTous akepaiovs. ‘ETol, yia Tnv emmiTuxf avo-
ZiTnon Tng TIPAS 56 atraiTovvTal 4 TTPOOTTEAGOEIS. AVTIBETA, IO TNV OVO-
ZiTnon g (avoTrapkTng) TIPS 11 amaiTolvTal 9 TPooTTeAGOEIS OTOV TTi-
vaka, SnAadr] o&pwon 0AGKANPOL ToL TVAKA. ZTO ETTOPEVO O PO TTAPOU-
o1&eTan £vag TIVOKOG TTOU TrEPIEXE] T D100 OTOIXEIX OAAG o€ Ta&Ivopnuévn
pOp®I. ZTOV TVOKO QUTG 1 AVETTITUXHS avadiTnon Yia Ty Tip 11 Teppoa-
Tidel HETG TNV TPITN TTPOOTIAOEIN KA TNV AvVEyvwoT Tou aplBpos 12.

1 2 3 4 5 6 7 8 9
| 5 |10 |12 |19 |45 | 52|56 | 71 ] 90]

H oeipiokr| p€bodog avadlitnong eivai n mo o1rAn, oAAG kai n Aryétepn a-
ToTeAeopaTIK p€Bodog avaliTnons. ‘ETol, dikaloAoyeiTal ) xprion Tng po-
VO O€ TTEPITITAOEIG OTTOL:

o TTivoKog gival pn Ta&ivopnuévos,

o TrivaKag gival HIKpoU pey€Bous (yia Trapdderypa, n < 20),

n avalATnor o€ €va OUYKEKPIJEVO TTVAKA YIVETOI OTTAVIQ,

1n dokiun key = table[1]
2n dokun | key = table[2]
3n dokiun | key = table[3]
4n SoKIun | key = table[4]
51 SoKIUA | key = table[5]

ZX. 3.6. Zeipiakn avaZnitnon
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Y& eTTOpEVO KePAAaIo B e€eTaODET pic amroTEAEOPATIKOTEPT PEBOGOG O
valitnong, n dvadikr avalitnon.

3.7 TaZivopnon

H TakToTroinon Twv képPwv piag Sopng pe pia 1Idiaitepn oeip& eivan pia
TTOAU onpavTIKi AeIToupyia Tov ovopdleTal Tadivaunon (sorting) 1 SidTaén
(ordering). Xuviibwsg n oeipd auvTh eival n avovoa T&EN (ascending
sequence) TNng TIUAG TWV PEYEBDV TTPOG TaEIVEUNOT. ATTé TO TTPONYOUHEVO
TTAPGOEIYHO £YIVE TOAPEG OTI OKOTIOG THS TAEIVOUNONG £ival va S1EVKOAVVOET
OTN OULVEXEIX N avadfTNON TwV OTOIXEIWV TOL Ta&ivopnpévou Tivaka. H
XPNOIpOTNTA TNG TAEIVOPNONG ammodeIkvOETON OTNV TIPAEN O avopiBpNTES
TEPITTTAOEIG AvalTNONG ApIBUNTIKWV 1] oAPAPNTIKOV deSopévwy, 6TTwg
oe BipAIoBnKovopIiké CLUOTAPATO, A&IKE, TNAEPWVIKOUG KATOAGYOUS, KATO-
AGyous Spou €1008HPOTOG KOl YEVIKG TravTol 61rou yiveTon avadiTnon o-
TTOONKEVPEVIOV QVTIKEIPEVWOV. XTI OUVEXEID IVETOI £VaG TUTTIKGS OPIOHGS
NS To§IVOpNoNS.

OpIoPGS. AOBEVTWV TWV OTOIXEIWV a7,ay,...,an | TAEIVOPNGCT CLVIOTATOI
oTn HETAOEON (permutation) TNG B€0NG TWV OTOIXEIWY, DOTE V& TOTTOBE-
TNOOUVV O€ Pia OEIPA kg, ak,-..,An ETOI WOTE, HOBElONG picg oLVAPTNONG
b1araéng (ordering function), f, va ioxver:

f(akr) < f(ak) < ... < f(akn)

A&ie1 va onpeiwBel 6T1 ) TponyoVpevn ouvapTnon diGTagng prropel va
TPOTTOTTOINOET, MOTE VO KAAVTITEI KOl TNV TIEPITITWOT TTOL N Ta&Ivépnon yi-
veTal pe pOivovoa taén (descending sequence) peyé6ous.

H pé6odog g radivéunong evbeiag avraAdayrig (straight exchange sort)
BaoiCeTar oty apxi TNg oUyKpIoNg Kal avToOAAOYAS (ELYWV YEITOVIKAV
oToIXElWV, HEXPIS GTOL dlaTaxBoUV GAa Tar OTOIXEID. ZOPPVA Pe TN pEB0GO
oUTH KGO Popd YivovTal SIHSOXIKEG TTPOOTTEAGOEIG GTOV THVOKA KOI HETO-
KIVEITaI TO HIKPGTEPO KAEIHI TG AKOAOLBITG TTPOG TO APICTEPS GKPO TOUL TTi-
voika. Av o Trivakag BewpnBefl o kKaTakopugn B€on avTi og opI{OVTIa Kal Ol
OKEPOOI BEWPNBOVV - ETTIOTPATEVOVTAG OIPKETH PAVTAOIO! - G PUOTOAIDES
(bubbles) o€ pia 6e&apev vepoL pe BApn oOpQVA He TNV TIPF TOUS, TOTE
KGOe TTPOOTTEAIOT) OTOV TIVOKO £XEI (G ATTOTEAECHA TNV GVOOO TNG PUOOO-
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DOMEC AESOMEVWV SEUTENPEUOUCHC MVANNG

>& PHEYGIAES TIPOKTIKEG EPTTOPIKEG/ETTIOTNHOVIKEG EQAPHOYES, TO HEYE-
00 TN KOPIOG PVIHNG OEV ETTOPKET YO TNV ATTOONKELOT TWV deSopEvv.
TNV TEPITITWON AUTH XPNOIHOTIOIOUVTOI EIGIKEG SOPES Yio TNV aTTodN-
Kevon Twv dedopévawv otn devTepebovoa pvipn, dSnAadn kupiws oTo poi-
yvnTiké Sioko. O1 e18IkéEG auTEg dopég ovopdlovtar apyeia (files). Eiva
YV@WOTS 6TI piad onpavTIKr| S10opd PETAED KOPIOG PVIHNG KA HOYVNTI-
koL diokou eival 6T oTnV TepPITTTwan Tov diokou, Ta dedopéva dev xGvo-
vtai, av diakoTtrel n nAekTpIkr Tapoxn. ‘ETol, Ta 6edopéva Twv apxeiwv
SlaTnpolvTal OKOPN KOI HETG TOV TEPHATIOPO £VOG TTPOYPAHHATOS, KATI
oL Sev oupPaivel oTNVY TTEPIMTWON TWV SOPWDV TNG KOPIAG PVAKNG, OTTWS
gival o1 Trivokeg, 6mou Tar dedopévar YGvovTal GTav TEAEIDMOEI TO TIPO-
Ypoppo.Ta oTorxeion vég apxeiov ovopddovTal eyypa@ég (records), 61rou
K&Oe eyypapr amoTeAeiton omrd Eva | epioodTepa media (fields), ov
TAUTOTIOIOUV TNV £YYPA®PH, Kol atré GAAa Trediar Tou Tepryp&pouy did-
(POPa XOPOKTNPIOTIKA TNG eYypa@ns. Na moapdderypa, £é0Tw n eyypagn
£vOG podnTr pe media: ApiBpés MnTpwov, Ovopatem@vupo, ‘ETog Mévvn-
ong, T&&n, Turpa. To edio ApIBPGS MNTPWOoL TAUVTOTIOIET TNV £YYPOPH
Kol ovopéleTan mpwTevov kKAeISl (primary key) i arAd kAe1di. To medio O-
VOHOTETTMOVUHO ETTIONG TAUTOTTOIEN TNV EYYPOAPH KAl YI' AUTO OTTOKOAEL-
Tan bevTepevov KAelSI (secondary keys), av vTréipxel TTpwTeVOV KAEISI. To
TPSPAnpa TG avadritnong (searching) piag eyypopis pe fdon Tnv Tipn
TOL TTPWTEVOVTOG ] VOG HeLTEPEVOVTOG KAEIBIOV O ap)eial eivai 1d101TE-
pa evBiagpEpov, av AngBei vTT’ YN 1 HEYGAN TTOIKIAI TV XOPAKTNPIOTI-
KWV T600 TNg 6opns (YIa TapGderypa, oTaTIKr fj Suvapikh, TPETTOg 0pYa:-
vwong, pE0o atroBKeLONG K.ATT.), TOU TOTTOL TwV HedOPEVMV (VIO TTaPA&-
derypo, aképaiol, KeIHeVo, XapToypagpIk& dedopéva, Xpovooelpég K.ATT.),
600 ka1 TG avaliTnong (dnAadn, pe Bdon To TpwTevoV 1) TO HeLTEPEVOV
KAE1Of KATT.).

Aibag oTo kKaTGAANAo eTTiTredo Papous. H pébodog eivan yvwoTh wg Ta&ive-
unon puooaAidag (bubblesort).

Mapaderypa. ‘EoTw 6T1 0 APXIKOS TTIVOKOG ATTOTEAEITAI OTTG EVVED KAEI-
o1& Ta e€As: 52, 12, 71, 56, 5, 10, 19, 90 kan 45. H pébodog epappoldpevn
OTE OQUTE TO eVWER KAEISIG eeAiOOETON GTTWG PAIVETAI OTO ETTOPEVO OXHHO.
K&Be popd To TOEIVOUNPEVO THRHO TOL TTIVOKO EPPAVICETOI PE XPWHO, EVK
TO OTOIXEID TTOL OOV PULOCOAIDEG AVEPYOVTOI HEOT OTOV THVAKAG £VvTOTICO-




Na mv ta&wounon dgo0oué-
vwv xouv ekovnBel ndpa
roAAoi aAyépiBuot. Aot
OXETIKA arAol aAyoptBuot &i-
vat n ta&wvounon e emaoyn
kat n ta&vounon e napep-
BoAn. 0 ro ypriyopog aAyo-
ptBuo¢ ta&wvounone eivar n
“Yoiryopn tagwounon”
(quicksort). H taéwvounon
puaoalidag eivat o o a-
MTAGC Kat Tautoxpova o o
apyos aAyopibuog ta&voun-
org.

AVANTUZn £QAPUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

vTail pe To avtioTorxo Bérog oTa Se&id Toug. KGBe popd eppavideTal n Taén
™S emavéAnyng (i).

Apxikd Tehkd
KAedLA KAEWOLA
i=2 i=3 i=4 i=5 i=6 i=7 i=8 i=9

52 5 5 5 5 5 5 5 5
12 52 10 10 10 10 10 10 10
71 12 52 12 12 12 12 12 12
56 71 12 || 52 19 19 19 19 19
5 |9 | 56 71 19 |9 | 52 45 45 45 45
10 10 |3 | 56 71 45 |3 | 52 52 52 52
19 19 19 |3 | 56 71 56 56 56 56
90 45 45 45 |93 | 56 | | 71 71 71 71
45 |95 | 90 90 90 90 90 90 90 90

ZX. 3.7. Ta&vounon @uooafidoac.

H Ta&ivépnon qpuooaiibag vAoTroleiTan pe Tov eTTépEVO aAySpiOpo.

AAybpLOpog ducoaA(do
Aedopéva // table, n //
Tia 1 and 2 péxpt n
Tia j andé n péxpt i pe_PApa -1
Av table[j-1] > tablel[]j]
avtipetdbeoce table[j-11,
Télog_av
Télog_enavaAnyng
Télog_enavaAnyng
AnoteAéopata // table //
TéAog PUCOQALdo

1éte
table[]]

XTov oAY6pIBpo auTé wg gioodog diveTar n peTafAnTr table pe n ake-
paiovg TTov TPETEl vor Ta§vounBovy. DuGIKG 1 £TTAOYH TOL AKEPAIOL TU-
IOV VIO TO KAEIST eival auBAIPETN, APOUV PTTOPET VO XpNOIHOTTOINOE OTTOI00-
ofmoTe GANOg TUTIOG, 6TTOL OpileTal piar ouvapTNoN SIGTAENG, GTTWG YIa
TTAPGOEIYHO O TUTTOG TOU XAPAKTHPAL.

SnueldveTan 6Ti N evToAf “avTipeTGOeoe table[j-1], table[jl” avraAAGooel
TO TrepieXOpevo dvo Béoewv pe T PoriBeia piag BondnTikAg B€ons. Evodia-
KTIK& OUTS PTTOpEl va auT prropel var yivel pe e€RG TPeIg EVTOAES.



AouEC AsSOUEVWV Kail ARyopIeLol

temp < table[j-1]
table[j-1] « tablel[]]
table[]] « temp

3.8 Avadpopn

3T0 Ke@PGAo auTé Ba e€eTGooLpE TNV €vwold Tng avadpourig
(recursion), Trou givail pia orouvdaiar epappoyr] Twv oToIfwv TTov e§eTGOON-
Kav TTponyoupévws. H Texvik TNg avadpounis XpnoIHOTIoIEITal EVPOTATO
T600 a6 TO AOYIOHIKG OUCTHHATOG 600 KOl GTO AOYIOHIKG EPAPHOY®V. Tio
OUYKEKPIPEVQ, 1 avadpopr] oTnpideTal 0T SUVATOTNTA TTOL TTPOCPEPETI
atré 6Aeg TIG OUYXPOVES YAWOOES TTPOYPOPHOTIOHOD, pia Siadikaoia 1) ou-
vA&PTNOT VO KOAEl TOV EUTS TS,

H évvoia Tou TTapayovTIkoU gival yvwoTH oTré Tor podnuaTikd. o ou-
YKEKPIPEVT, VIO EVOl GKEPAIO N, TO N TTAPOYOVTIKS, TTou oLHPOAICeTON P n!,
opiCeTon amé T oxéon:

n=1x2x3x..x(Mn-1)xn

loobdvUvapog eivan kai 0 £€fg opIopds

| n-(n-1)! avn>0
n!=
1 avn=0

O opIopds avTEs dIaKPIVETOI &TTG TO BACIKG XOPOAKTNPIOTIKG OTI TO TTO-
POYOVTIKG eKPPACeTan pe B&on pia ammAoDOTEPN TTEPITITWOTN TOU EAUTOV
Tou. AnAadn €€ oplopol To TTaPayovTIKG gival pia avadpopikr] oAyeppikr
oLVAaPTNON. Mg Tov €TTOpEVO OAYSpIBHO LTTOAOYICeTaIl Pe TTOAD OTTAS avar-
OpOpIKG TPGTTO TO N TTAPAYOVTIKO.

AAydépLOpog TapayovT Lkd
Aedopéva // n //
Av n = 0 té1e
product « 1
aGAALQC
product ¢ n * Iapoyovtikd (n-1)
Télog_av
AmoteAéopata // product //
Télog Iopoyovt Lkd



AVANTUZn £QApUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

QoT1600, To n! ptropei var LTTOAOYIOOET KOl pe eTTaVOANTITIKA P€B0dO, 6-
TTWS TTOPOLOIGLETAI OTOV ETTOHEVO OAYOPIBHO MoparyovTIKG2.

AAyépLOpog TapayovT Lkd2
Aedopéva // n //
product « 1
Tia 1 and 2 péxpt n

product ¢ product * i
Télog_enavaAnyng
AnoteAéopata // product //
Télog Iopayovt ko2

Etropévws, 600évTwv auTdv Twv 660 Aboewv 01O TTPSPANPa LTTOAOYI-
opoU TOU N TTAPOYOVTIKOD TTPOKUTITEI TO EDAOYO EPWTNUG, TroIa HEB0GOG &i-
voi KOAUTEPN. AQOU eEeTAOOVLPE PEPIKG OKOUN TTOPAOEIYHOTA, OTN OULVE-
Xela O6a S0Bel atrévTnon oTnV £pATNON AUTH.

‘Eva 10TOopIKG TPSBANpa eival n e0pean Tou PEYIOTOU KOIVOU SIaIpETN
(pKd) dVo akepaiwv apiBpwy. O aAyépiBpog bpeong Touv PKS avijkel oTOV
EukAeidn. QoTdoo n vAoTroinon Kal AVTOL Tov aAyopiBUoL pPTTOPEl VO Yivel
KOT& TTOAAOUG TPATTOUG. X GUVEXEIQ SiveTal Evag TIPWTOG GAYOPIOpOG YIX
TOV UTTOAOYIOPO TOU pKd dUO0 akepaiwv x Ko y. H péBodog avTi eival apkeTd
apyn (kou 6ev oTnpideTar oTov aAyépiBpo Touv EukAeidn), oAAG aTTAwg dive-
Tal Yio va Siagpavei ) feATiowon oTnv eTTidoor aré Toug eTTéHEVOUS aAyopiB-
pous. OuoIaoTIKG AapPEvel TO PIKPGTEPO OTTG TOLG SVO GKEPTIOUS, TOV Z,
Kol eEeTGCEl pe TN O€Ip& GAOUG TOUG OKEPAIOLG EEKIVAIOVTAG ATTG TOV Z KOl
HEIDVOVTOG OLUVEXWS KATH pict povada péxpr kai ol S00 apibpoi, X kal y, va
diaipovvTal aTrd TN vEa TIpK TOL Z.

AAy6pLOpog Méviotoc Kolvdg Atalpéing
Agdopéva // x,y //
Av x < y téte
Z — X
aGAALAC
Z — vy
Télog_av
Oco (xmod z # 0) {4 (y mod z # 0) enavadape
z «— z-1
Télog_enavaAnyng
AnoteAéopata // z //
Télog MéyLotog Kolvodg Atolpétng
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H emépevn péBodog yia Tnv epeon Tou pkd amodideTon oTov EukAeidn,
KOl TTpOavds BeATicdver Tnv ponyolpevn ekdoxr, reidr] dev e€eTéler pe
TN o€Ip& 6A0UG TOUG GKEPAIOUS.

AAy6pLOpog EukAe(dng
Aedopéva  // x,y //
zZ «— y
'Oco z # 0 enavdalape

z ¢ x mod y

X ¢« ¥

y < z
Télog_enavaAnyng
AnoteAéopata // x //
TéAog¢ Euxlre(dnc

Mapaderypa. MNa koAOTEPN KaTavonon Tng peBGdov, ag TapakoAovor-
OOoUHE TTWS 0 GAYSPIBHOG AV TES Bpiokel TO PKO Twv apiBp@y 150 kai 35. O €-
TIOpEVOS TTVAKAG OEIXVEI TIG TIHEG TV PHETAPANTAV Z, X KOl Y, KATA& Tr) di6p-
Kelx Twv emavoAfPewv. AnAadr, piv Tnv évapén Tng eTTavaAnTTIKAS d0-
HNS o1 oPXIKES TIPEG TV X Ko Y eivail 150 kai 35 (6TTwg gaiveTal oTn 6e0TePN
ypoppr] Tou Tivaka). O aAyopiBpog oTapaTd éTav Yivel 0 1 TP TOU Z, 0TT6-
Te 0 pKd eivar n TipA Tou x, SnAadr To 5.

z X y
35 150 35
10 35 10
5 10 5
0 5 0

QoT60o0 n péBodog Tou ELKAEION pTropel va LAOTTOINBET Kail e €vav eval-
AQKTIKG avoidpopiKS TPOTTo, TTou divetan aTn ouvéxeia. H Tpitn auTh ekboxn
gival oAU aTrAf} OTOV TTPOYPOPHATIONS KAl TNV KATAVONOT| TNS.

AAy6pLOpog EukAe(dng
Aedopéva // x,y //
Av y = 0 toéte
Z — X
adAALAC
z ¢ EuxrAe(dng(y, x mod vy)
Télog_av
AnoteAéopata // z //
TéAog¢ EuxAe(dng
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Mo kA TEPN KATAVENON TNG d1aPOPES HETAED ETTAVOANTITIKWV KO AVOi-
Opopik®dv peBddwv, 0T cLVEXEID B eEeTAOOET Eva TEAeUTAIO TTAPAdEIYHO,
610U vTToAOYICeTON 1 akoAoLBia apIBpWYV Fibonacci TpwTNG TGENS, TTOL Opi-
CeTan wg e&ng:

0 avi=0

F =11 avi=1

Fi=F_,+F_, avi>1

EVA o1 TTIP@TOI 6pol TnG akoAovBiag Fibonacci mpwdTNg T&ENS eivon:
0,1,1,2,3,5,8,13,21, 34, 55 KA.

ATI6 Tov OpIopS aiveTal avayAu@a n avadpopikr] guorn Tng ouVapTN-
ong. O1 800 emépevol akyopiBpol bTToAoyiCouv Tov aplBu6 Fibonacci TpTNG
T&ENS Fy pe eTaVOANTITIKY KO avadpopiki) p€Bodo. YroTiBeTon 611 KATS TNV
KAjon Touv oAyopiBHOoUL piar pn apvnTIKH TIHA TTEPVA WG GPIoPA 0T HETABAN-
T n.

AAyépLOpog Fibonaccil
Aedopéva // n //
Av n £ 1 téte Fib ¢« n
fO < 0
fl <« 1
Twa 1 and 2 péxpt n
fib « f0+f1
fO0 « fl
fl « fib
Télog_enavaAnyneg
AnoteAéopata // Fib //
TéNog Fibonaccil

AANyépLOpog Fibonacci2
Aedopéva // n //
Av n < 1 tot1e
Fib < n
odAALAC
Fib < Fib(n-1) + Fib(n-2)
Télog_Av
AnoteAéopata // Fib //
TéAo¢ Fibonacci?2
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Juxvd n xprion avadpoprs S1eUKOAGVEI TOV TIPOYPOUHATIOTH OTNV LAO-
TI0MMOT Kol TOV €A£YX0 TOL TTIPOYPGUHPATOS. Av KOl TTOAAEG POpPES N avadpo-
HA PAIVETOI WG TTI0 PUCIKOS TPOTTOG TIPOYPAPUATIOHOU, WOTOCO0 TIPETTEl VO
xpnoipoTtroleital pe HETPo. MeTaED evég aTAOL ETTAVOANTITIKOU TTPOYPGH-
HATOSG KOl £VEG avadpOHIKOU TTPOYPAHHPATOS TTPOTIPHGTAI TO TTP@TO. O AS-
Yos eivan 6T1 K&Oe KAjon picg ouvapTnong 1y piag diadikaciog £xer Xpoviko
K60TOG pn apeAnTéo. ‘ETo1 TO KEPGOG OE XPOVO TTPOYPAHHPATIOHOD dnpioup-
Yei ammwdAeio o€ Xpovo ekTéAeons. Eopévwg, av o Xpovog amrokpiong eivai
KPIOIPOG YIO TNV epappoyr pos, TOTE ivar BEPaio 611 TTpETrel va TpoTIpnOel
N eTavoAnTTIKY p€60dos.

O1 rponyobpevol aAySépiBpol yix TOV UTTOAOYIOHGS Twv aplBp@V Fibonacci
TPWOTNG TAENG EKTES TNG dlapopds Toug aTnv emidoon Adyw Tou 6T, N
TPWTN eival ETTAVOANTITIKY eV N 6e0TEPN eivan avadpopikr, £Xouv Kol pic
akopn onpavTikn Siagopd. H Siapopd auTr €ykeiITan 0To Yeyovog 6Ti, 1) dev-
TePN KOAEl TTEPICOOTEPO TG HITX (POPG TOV EAUTO TNG VIO TIG Id1€G TIUES. Au-
T6 Ba yivel kaTavonTo SoKIPGovVTaS YIo TTAPGOEIYHO TOV UTTOAOYIONG TOU
Fs. Z& emopevo ke@aAaio Ba eTTavEABoLpE 0TI PEAETN TwV GAYOPIBH®V av-
TAV YI& TOV UTTOAOYIOHGS Twv aplBudv Fibonacci pdTng TéENS.

3.9 'ANNEC SOMEC SESOHEVWV

Koivé yvapiopa Tawv Sopadv o € TAOONKAV TTPONYOUHEVWS ival GTi Ol
Siadoxikol képPor atmobnkevovTal 08 CUVEXOHEVES BEOEIS TNG KUPIOG PVH-
pNS. XTNV TAPGYPOAQO GUTH YIVETAI HIX TTOPOLCIOON TPIAV TTOAD OTrou-
Saiwv Sopadv dedopévwv, oTig oTTolEG 01 KGpBOoI Sev eival aTTAPAITNTO V& KO-
TEXOLV CLVEXOpEVES BEoEIg pvipns. MpokeiTal yia Tig AioTeg, Ta §€vspa ka
TOUG YPAPOUG.

211G AioTeg TO KUPIO XOPOKTNPIOTIKS €ivan 61 o1 KOpol Toug ouvrBws
BpiokovTal og ATTOPOKPLOPEVEG BEDEIG PVIAHNG KOl ) OUVOEDT] TOUS YiveTal
pe deikteg. O Seiktng (pointer) eivan €vag IB1QITEPOG TUTTOG TTOL TTPOCPEPE-
Tal OO TIG TEPIOTOTEPEG OUYXPOVEG YADOOESG TTPOYPOHHATIOHOU. O dei-
KTNG 6&v AapPéver apiBUNTIKES TIPEG GTTWG OKEPAIES, TIPAYHOTIKES K.O., OA-
AG o1 TIpEG ToL eival S1EVOVVOEIG OTNV KUPIA PVIHN KO XPNOIPOTTOIEI TN OKPI-
Bds yia Tn obvdeon Twv diogpdpwy oToIXEIWV pIaG Soprs, TTov eival atrodn-
KEVPEVO O PN OLVEXOHEVESG BEDEIG PVIENS. ZUVABWS 0 deikTNg eival Eva Tre-
6io kGBe KGpPou TNg dopris, 6TTwG paiveTan oTo oxripa 3.8. To Tedio Aedopé-

|As§opévc1| Aeiktng |

ZX. 3.8 Aoun koupou Ai-
otac



Ot 6pot index kat pointer aro-
oldovrat oTa EAANVIKA WS
0&lktng. Kat ot duo naparné-
uriouv o€ BE0eLS, mivaka o
TPWTOS KAt Uvijung 0 OeuTe-
00g.

Ot 00UES OEO0UEVWY TTOU
XOnaioroLouv 6EIkTeS, amo-
KaAouvtat OUVaULKES
(dynamic), ytati n uAortoinon
T0UG YiveTal £T0L, WOTE vVa
LNV anaiteirat K Twv npoté-
LWV KABoPLOUOS TOU LEYL-
oTou aptBuou kouBwv. Eivat
@avepo, 0Tt 0l OOUES AUTES
elvai mo eUEAIKTES aro
0Tartiki ooun Tou rivaka, e-
TIELON EMEKTEIVOVTAL KAL OUP-
PIKV@vovTaL Katd t otdpkela
EKTEAEONC TOU TpoYpdyua-
70G.

AVANTUZn £QAPUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

VOl ITTOPEl VO TTEPIEXEL PO 1] TIEPITOOTEPEG OAPAPIOUNTIKEG 1 APIOUNTIKES
TTANPOPOPIES.

1o oxfipa 3.9 TapovoiGleTal pio AioTa pe TEooepig KGpPBous, 61rou ol
OeikTeG £XOLV TN HOPPR BEAOUG, TIPOKEINEVOL VO PAIVETAI O KOOGS TTOL TTO-
POTTEPTTOLV.

L Jg— 9= [eg—1 ||

ZXx. 3.9. Mia Aiota e TEOOEPIC KOUBOUC

Me n xprion SeikTdV dieukOAUVOVTaI OI AEITOLPYIES TNG EICAYWYNS KOl
TNg Sioyparis dedopévwv oTig AioTeg. ZT0 oxrjpa 3.10 paiveTal n e10orywyn
€VOG VEOU KOPPoU PETAED TOL HEVTEPOL KA1 TPITOL KOHPBOL TNG TTPONYOUpE-
vng AfoTa.

L[ I\—{H»I [ [ |

ZX. 3.10. Eilcaywyn o€ Aiota

Omrwg aiveTal Kol 0TO OXAHO, Ol ATTAITOVHEVEG EVEPYEIES VIO TNV E10C-
yoyn (TapepfoAr]) Tou véou kSpPou eivai o SeikTng Tov deUTEPOL KGpPOL VO
deiyvel To vEo kOpPo ka0 6eikTng TOL VEOU KGHPBOoUL var deiyvel TOV TPITO KO-
Bo (bnAadn va éipel TNV TIpr oL gfXe TTPIV TNV EI0OYWYN 0 S€ikTNG TOL Hev-
TepoL kOpPov). ETar o1 k6pPor Tng AioTog diatnpolv Tn Aoy Toug oeIpd,
OAAG o1 UOIKEG BETEI§ OTN PVIHN HTTOPET v efval TEAEIwS dIAPOPETIKES.

N
L Jer— S Je— [ |

2x. 3.11. Aiaypan koupou Aiotac

AvTioToixa yia Tn Siaypagr] evog kéupou apkel vV oAA&Eer Tipn o deikTng
TOU TTPONYOVPEVOL KOPPOL Kol var defxvel TTAEOV TOV ETTOPEVOL GULTOU TTOU
daypdpeTan, 6TTwg PaivetTal oTo oxfipa 3.11. O képPog Touv diaypdpnke (o
TPITOG) aTrOTEAE( “G&YPNOTO HdOPEVO” KOl O XWPOS PVAHNG TTOU KATOAGHBO-
VE, TIOPOXWPEITOI IO GAAN Xprion.
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Ta 6évipa (trees) eivon SOPES TTOL OTIG CUYXPOVES YADOOES TIPOYPOHHO-
TIOPOU VAoTTOIOUVTOI pE TN Bor|feix Twv SeIKTWV, 6TTwG §Nyrbnke 0TV ap-
X AUTHAS TN TTapaypdigou. BEBaia, propodv va bAoTroinBovv Kal pe OTOTI-
K€g Sopég (pe ivakes). To KOPIO XAPOAKTNPIOTIKG Twv Sévdpwv eival, 6T
até va KGpPo dev vTTGpxEl £vag HOVO eTTOHEVOG KOHBOS, OAAG TTEPIoTOTE-
pot. YITépxel évag pévo k6pfos, Tou AfyeTai pida, a1 Tov 0Troio EEKIVOUY 6-
Aot o1 GAAo1 kGpBol. Z1o oxfpa 3.12. TapaTnpolpe 611 atrd Tn pia Egkivovv
600 k6pPor. O1 képpor avtoi AéyovTan Taudia Tng pidas. Me Ty idia Adoyiki,
atré k&Be Tandi Tng pidag Eekivoly GAa TTaidI& k.0.k. 21N PifAioypagia o-
VOPEPETOI PO TEPAOTION TTOIKIAIGt SOHWDV HEVOpwV, TTOL 1) AVOPOPE O AUTES
BpiokeTan ekTGG Twv opiwv Tou BiAiov avTov.

ZX. 3.12. Aoun 6€vépou

Evag yp&gog (graph) amoTteAeital amé éva obvolo kSpPwv (1] onpeiov i
KOPLP@V) KOl Ve OOVOAO YPOPH®OV (1] OKP®V 1} TOEWV) TTOU EVAOVOLV PEPI-
KoUgG 1] 6Aoug Toug KSpPous. O ypdpog amroTeAel TV o Yevik dour 6edo-
HEVWV, PE TNV €vvola 6TI GAEG 01 TTPONYOUHEVEG HOUEG TTOL TTPOVCIAOTNKAV
HTTOPOUV va BewpnBOoVV TTEPITITWOEIG YPGPWV.

2X. 3.13. Evac ypdoc




AVANTUZn QAPUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

MoAAG TPOPAHOTO KOl KATAOTAOEIG TNG KABNUEPIVAS HOG {wNG HTTO-
pouUV va Treprypagovv pe Tn Boreia ypdgpwv. Mo Tapaderypa To onpeia e-
VGG YPGipoL PTTOPOUY VO TIAPICTOVY TTGAEIG KOl Ol YPOHHES TIG OOIKEG OUVOE-
0€1§ HETOED TOUS. AGYW TNG HEYGANG TIANBMPOS KA TIOIKIAIOG TwV TTPOBAN-
HETWV OV OXETICOVTOI HE YPAQPOUS, £XEI AVOTITUXOEN Op@VLHN Bewpia, N
Otwpia I'p&pwv, n 01oio oLXVA aTTOTEAE AVTOSVVAHO PEBNHO OE TTAVETTI-
OTNHIOKG THAHOTOL.

210 KePGAQIo aUTO apXIK& opioBnke N MANPo@opPIKY| WG N ETTICTHKN TTOV
peAETG Tar Sedopéva atré TIG OKOTTIEG TOU LAIKOU, TWV YAWOO®V TTPOYPOH-
paTIopoU, Twv Sopwdv dedopévwv kal Tng avéAvong dedopévwy. AGBnKe o o-
pIOPGS TNG doprg dedopévwv Kol €vag KATGAOYOG He TIG AEITOULPYIES TTOU
pTropoUv va yivouv pe pia dopr) dedopévwv. H mpddTn dopr] Tou e€eTGoONnKe
ATav n dopr Tou Tivoka (povodidoTaTou Kol diIodiGoTaTov), Trov &ival pia
oTaTIk dopr|, pe p€yebog TTov dev peTaBGAAETON XPOVIKG. ZTr OUVEXEI TTO-
povai&odnke n dopr TNG oToiPag, KABWS kal Twv dVO BaCIKWV TTPGEEWY TNG
@ONONG KOl TNG aTWONONG Twv aTorxeiwv TNS. ETriong mepryp&gpnke n dopn
TNG 0LVPGS pe avaPoP& OTIG TTPAEEIS TNG EICOYWYAS KOI TNG £EaYWYS OTOI-
XelwV atré auTHv. TN CLVEXEID TTAPOLOIGaBnKkav TTpoPAfuaTa n Ao Twv
OTIOIWV EVTAOOETAI OTI§ KATNYOPIEG TG avalTnong Kai Tng Ta&ivépnong.
H Texviki TnG o€IpIakis/YPOpHIKAS avalTnong oTorxeiwy atré Tivoko 86-
BnKe pe XPrion OXETIKOV aAyopiBpmv Kol TTpoodiopioOnkav ol TEPITTITMOEIG
61ou | pébodog auTh eival amoteAeopaTikh. ‘Eyive onpoavTikr| egfdbuvon
0T HEBOGO TNG avadpopr|s HEow SIaPEpwV TTAPASEIYHATWY ETIAVONG YV®-
OT®OV TPOPANUGTWY. TEAOG, ETTIYPOUHUATIKG TTOPOLOIGLOVTOI OI SOPES TNG
AloTag, TOoL HEVEpOUL Kal TOL YpdiPov.

Aebopéva, MAnpogopia, Aopr dedopévmwv, ZTATIKES Kol SUVOHIKES GOPES,
Mivakes, ZToiBa, Oupd, FIFO kai LIFO, Ipappiki avalitnon, Tagivépnaon, A-
vadpopn, AioTteg, Aévdpa, pdepol.
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10.
11.
12.

13.

14.
15.

16.
17.

EPWTNAGEIC - OENATA YIa cudATthon

Ti eivon bedopéva kai T1 givar TAnpogopia ; Na 600ei oUvTopog opiopds
TWV OpWV AUTWOV.

Moiég eivan o1 aréelg oo Tig oTroieg n emoTrun TS MAnpogopikig
peAeTG Ta Sebopévar;

Na 606ei 0 opiopds Tng Soprg Sedopévawv.
Moiég eivai o1 Baoikég TP&EeIg eTri Twv Sopwv dedopévwv;

Moi& eivar n e§&pTnon petagd Tng dopr|g Sedopévwv kal Tou aAyopiB-
pou Trou emre&epydletan T Sopn;

Na eprypagpotv ol 500 KUPIGTEPES KATNYOPIES TV Sopadv dedopévmv.

Na treprypael n dopr| Tou Tivaka Kai va 600el Trapdderypa xprions
TOU.

Na 606¢ef 0 opiopds Tng oToifos.

Moiég eivar o1 faoikég AeIToupyieg TTov yivovTai o pia oToiPo;
Na 6008eil 0 opIopdg TG ovPds.

Moiég eivai o1 Baoikég AeIToupyieg TTOL YivovTal Og pia ovpd;

Na eprypogei n Aeitovpyia Tng avadpoprs kai va oxoAlaoBel i) xpnot-
pHéTNTO TNS.

Na d00el avabpopikdg odyépiBpog uTToAOYIGHOU TG SVVOpNG TTaPOY-
HOTIKOU OpIBpol LPWHEVOL O aKEPAI dUVO.

Na meprypagei n AeiTovpyia Tng aval{Tnons.

Na d06ei éva Trapdaderypa yio Tn ogipiokr] avadfTnon oTorxeiov oe €-
VoIV VoK.

Na d06ei 0 opiopds Tng évvoiag Tng Ta&ivépnong.

Na meprypaeei n Tagivépnon evbeiog avToAayng kol va Sobei Eva ror-
p&derypa.
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KSpPog pe evpeTripio Spwv yior aAyopiBpous, Aopég Aedopévawv kai Mpo-
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Képpog evég poTUTTOL HOBAHATOS OKAONUATKOD eTTITTESOL YO AOES
Aebopévav ko AXyopiBuoug pe Trapouoicon, £ENyNoEIS Kol KMOOIKA Tpo-
YPOHHPGT®V YIO TIG KUPIGTEPES KATNYOPIES TTPOPANHETWV.



