1.1 H évvoia npoBAnua

MpoBAnua : EvvooUue pia katdoTtaon nou Xpndel avtigeTwniong (eniAuong), n 0 AUon Tng dev
€ival yvwoTn kal ouTe Npo@avng.

>7adIa avTIMETWNIONG EVOG NPOBARMATOG :

»

Katavénon AvdaAuon EmiAuon

1.2 Karavonon npoBARHATOG

Ma TNV avTIgeETWNION KABg NpoBANUATOC NPENEI NPONYOUUEVWG va €XEl NponynOei N katavonon
Tou. AnoTeAei ouvapTtnon duo NapayovTwy:

1. ZwoTr diaTunwon K JEPOUG Tou dnuioupyoU Tou,
2. ZwoTn gppnveia and auTtdév nou Ba To enIAUCEI.

OpIoHoi:

Me Tov Opo OedOHEVO OnAWVETAl OnolodAMNOTE OTOIXEIO WMOpei va yivel avTiAnnTto and évav
ToUuAdxIoTOoV NapaTtnenTn KE Mia anod TIC NEVTE AloBROEIC Tou.

Me TOVv Opo nAnpogopia avapeEpeTal OnolodnnoTE YVWOIAKO OTOIXEIO MPOEPXETAl ano
enegepyaania dedoPEVWV.

O o0pog ene&epyacia OSedoHévwv OnAwvel ekeivn Tn diadikacia kATa Tnv onoia &vag
“unxaviouog” déxeral dedopéva, Ta enegepyadleTal cUPPWVA PE £vav NpokabopIiouEVO TPOMo Kail
anodidel NANpPoPopiEG.

1.3 AvaAuon npoBARHATOG

>nuaivel o1 &kivape va anokaAUunToups Tn doun Tou npoBAnuartog, dnAadr va XwpPiooUPE To
npoBANUa oe MIKPOTEPA Kal anAoUoTepa uno-npoBARpara, kabéva and Ta onoia AUveTal
EUKOAOTEPQ.

Aopn npoBAnparog: EvvooUue Ta oOuOTATIKA HEPN and Ta onoia ouvTiBetal, dnAadrn Ta
EMIMEPOUC TUNMUATA NOU TO AnoTeAOUV Kabwg Kal Tov TPOMo e TOV onoio autd cuvdeovTal PETAEU
TOUG.

H avaAuon pnopei va yivel Pe OOMNUEVO AEKTIKO TPOMO N KAAUTEpA XPNOINOMOIWVTAC €vd
IEpapXIkO diaypauua.

1.4 EniAuon npoBARHATOG

AUOn Tou NpoBANUATOG, PE ENiAUCN TWV ApXIKWV NpoBANuUATwy. MNa Tn owaoTr| eniAucn Tou
npoBAnNuUaToc Bacikn npolnobeon eival o KABOPICPOC ANAITHCEWV.

KaBopiopog anaiTACE®WV : Snuaivel va d) npoadiopicoups Ta dedopéva nou napsxovral B)
va npoodiopicoupe Ta ¢nToUPevVaA, dnAadr| TI NEPIYEVOUE 0AV AMOTEAECUA.

Aedopéva Etregepyaoia MAnpogopia (To

Oedopévv {nTOUuEVO)

*» Ta dedopEva ival oTIONNOTE OTOIXEIO YNOPEI va Yivel avTIANNTO anod Tov avepwno.
* H nAnpogopia €ival yvwaolakd oToIXEio Nou NPoKUNTEl anod Tnv enegepyaaia dedoPEVWY.
= H ene&epyacia dedopévwy €ival pia diadikacia kATa Tnv onoia €vag pnxaviopog (n.x. o
H/Y) kavel npd&eic kalr unoAoyiopoUG oTa dedopéva WOTE va MpokUWEl dia XpNoiun
nAnpogopia.
MNa napadeiyua, n péon Beppokpacia kata To pnva Iavoudpio (nAnpogopia) npokUnTel and Tov
unoAoyiogud Tou PEoou Opou (enegepyaaia) Twv NUEPNOIWV BEpUOKPATIWV Tou priva (dsdopéva).



1.5 Kartnyopieg npoBAnHarmv
A) Mg kpiTAplo Tn duvaroeTnTa eniAuong Ta S1aKpiVOUE OF :

EmAUoIga

H AUon Toucg eival yvwoTn Ki €xel diatunwBei (n.x To npoBANUa Tou unoAoyiouou Tou euBadou
TOU KUKAOU).

AVOIKTG

H AUon Touc dev £xel Bpebei aAAa napdAAnAa dev €xel anodeixTei OTI dev emdExovTal Auon (n.x.
To NPOBANMa TnNG evonoinong Twv 4 JUVANEWV TNG PUGIKNG).

AAuTta

'Exoupe napadexTei 0TI dev unapxel Auon (nx. O TETpaywviouog Tou KUKAou Ta&idl oTo Xpovo).

B) Mg kpITripio To BaOuO SOHNONG TWV AUCE®V TOUG Ta JIAKPiIVOULE OF:

Aopnpéva

H AUon Touc €ival pia autopatonoinuévn diadikaaoia. (n.X. n eniAuon TG deuTepOBABUIAg
eEicwanc)

Huidopnpéva

H AUon Toucg unopei va npo€ABel and nAnboc miBavwyv AUCEwV Nou gpeic emAéyoupe (nx. To
npoBANUa Tou NwG 6a NAPe ekdPopn o€ €va PEPOG. MnopoUpe va diaAeéEoupe €va nAnBog anod
ni6avoug TpONOUG-TPaivo, agponAdvo KAn).

AdounTta

H AUon Toug dev eival autopartonoinuevn, dnAadr| dev pnopoUPe va BPoUKE €va OUYKEKPINEVO
Tpdno Along. MNa Tnv eniAuon BaocilopaaTe otnv avBpwnivn diaiobnon kal epneipia (N o TpONOC
opyavwong evog napi).

N Me kpITRpPIO TO €id0G eNiAuong Ta XwpiloulE OE:

Anogaong
H AUon os autd Ta npoBARuaTa €ival Tou Tunou «Nai» kal «Oyi». (n.x. o apiBuodc 101 sivai

npwWTOG;)

YnoAoyioTika
MNa Tnv eniAuon anaiteital n dievépyeia unoAoyiopwv. (n.X. yia Tov api®uo N va Bpedei To
napayovTiko Tou N!).

BeATioTonoinong
H AUon nou {nTaue €ival To BEATIOTO ANOTEAECNA YIA TA CUYKEKPIPEVA dedopeva. (n.X. Nolog gival
0 OUVTOMOTEPOC OPOHOC YIa va NAlE o€ €va PEPOG).



1.6 MpoBANHa KAl UNOAOYIOTEG

O1 Adyol nou avaBeToupe TNV €niAuan evog npoPAnuarog os H/Y eivai:

e H noAunAokOTNTa TwV UNOAOYIOH®V.
e H TaxuTNTa EKTEAEONG TWV NPAEEWV.
e O peYAAOG OYKOG TWV OEOOUEVWV.

¢ H enavaAnnTmikdTnTa TWV 31adIKATIWV.

O H/Y, ota KuKAwpaTd Tou, ekTeAEl 3 HOVO AEITOUpYiEG:

e [pbdobeon (OAeG o1 AAAEG apIBuNTIKEG NPAEEIG yivovTal PEow npocbeong!).
e 2Uykpion (nou anoTeAei Baoikn AsiToupyia Twv Aoyikwv Npagewv).
e MeTa@opd TwV OedONEVWY.

Fevik®g n 1IkavoTnTa Tou H/Y ekppadeTal 0€ NOCOTIKO ENINEJO EV® N IKAVOTNTA TOU
avlpwnou o& NoIoTIKO eninedo (PaAvTaoTEITE NGCOUG UNOAOYIOHOUG Kavel o H/Y oTo
OKAKI yia va Bpel Hia kaAR Kivion evo o avepwnog To KAvel HE NoAU AlyOTEpoug).



2.1 T eival aAyopiOpog

AAYOpIOHOG, €ival Pia NENEPACHEVN OEIpd EVEPYEIWV, AUOTNPA KABOPIOUEVWY KAl EKTEAECIHWV
O€ NENEPACHEVO XPOVO, NMOU OTOXEUOUV OTNV €NiAucn €vog NpoBARUATOG.

Ta nEvTe KPITRAPIA NOU NPENEI VA IKAVOMNOIE €vag aAyopiBuog eival:

Eicodog
Kapia, pia i neplocdTepeg TINEC dedopEVWY divovTal wg €icodol.

'E€000¢
Mpé€nel va dnuioupyei hia Tipn 0e00NEVWV WG ANOTEAEGHA.

Ka@opioTikoTnTa
Kabe evtoAn npénel va kabopileTal xwpi¢ kapia ap@iBoAia yia Tov TpdNo €eKTEAEONG TNG.
(capnrivela, AenTopepnc Kal NnAnpoTNTA)

MeparoTnTa
Na TeAeiwvel, GTAvOVTAG OTO €MNIOBUNNTO ANOTEAEOUA, OE NENEPACTHUEVO APIONO BNUATWY 1 XPOVO.
Av Ogv oupBaivel auto TOTE eival anAwg unoAoyloTikn diadikaaoia.

AnNoOTEAEOHATIKOTNTA
MeTA TO NEPAC TNG €KTEAEONC TWV PBNuUATwv va €xel eniTeuxBei o oTOXOC - TO {NTOUMEVO.
(anoTeAeopaTikdTNTA KAl NPAyHATOMNOIRGIKNOG)

2.3 NMepiypa®Pn kal avanapaocracn aAyopiopmv
O1 TpoMnol avanapaoTaong evog aiyopibuou sivai:

1) Me €AeUOegpo keigevo: AnoTteAei évav adounTto TPOMO neEPIypA®nG, nou WMopei va
KATaoTpaTnynoel eUKOAd Ta KpPITHpla Tou owoToU aAyopiBuou (aodAgeleg, Pun EKTEAECINOTNTA
KAM).

2) Me di1aypapHaTIKEG TEXVIKEG: ANoTeAEl €vav ypa@ikd TpOMo napouaciaong Twv evToAwv. H
no yvwoTn TeXVIKN €ival To diaypappa pong (flow chart) nou naAaidtepa nTav apkerd
ONUOPIANG.

3) Me @uoikn YAwooa kata BApara: Xpeialetal npoooxn OI10TI pnopsi va napafiacTei To
KPITAPIO TNG NANPOTNTAG. AgV €ival NPOTINNTEOG TPOMOG.

4) Me kwdikonoinon: 3TNV NePINTwon auTr, ONMUIOUPYOUNE TIC EVTOAEC KaTeuBeiav oe pia
YA®WOoa npoypauuartiohou.

ZUuBoAa 31IaypAupAToG Pong

‘Eva didypappa pong anoTeAeiTal and €va oUVOAO YEWMETPIKWV OXNHUATwy, Onou To kabeva
ONAWVEI Yia CUYKEKPINEVN EVEPYEIA N AsIToupyid. Ta YEWUETPIKA OXANATA EVWVOVTAl HETAEU TOUG
ME BEAN, nou OnAwvouv Tn Ocipd €KTEAEONG TWV EVEPYEIWV aAUTWV. Ta KupioTeEpa
XPNOILOMNOIOUPEVA YEWUETPIKA OXAMaATa €ival Ta €&nc:

‘EAA€I@N
nou dNAWVEl TNV apxn Kal To TEAOC Tou KABe aAyopibuou

PouBog

nou dnAwvel pia epwTnNon Ye dU0 1 NEPICOOTEPEC £EOOOUC
yla andvtnon

OpBoywvio

nou dNAWVEl TNV EKTEAEDN HiAG I NEPICOOTEPWV NMPAEEWY

nAdyio napaAAnAoypappHo
OnAwvel gicodo 1 £€€0d0 GTOIXEIWV



AvanTtugn Eqpappoywv os MpoypappaTioTiko MepiBaAlov

To enduevo OXNUa anoTunwvel OAd auTta Ta cUUBoAQ.
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6.1 H £évvoia Tou NpPoypapHaTIoOHOU

H eniluon evog npoBARKATOG PE TOV UnNoAoyIoTH nepIAapBavel, énwg €xel NON avagpepbei, Tpia
e€iocou onuavTika oradia.

e Tov akpifn npocdiopioud TOU NPoBANMUATOC.
e Tnv avantu&n Tou avTioToIXou aAyopiduou.
e Tn diaTUNWON ToUu aAyopiBuou g€ KaTavonTr HoPQr ano Tov UNMoAoYIOTH.

O npoypapuaTionoc aoXoAeital pge To TpiTo autd oTdadio, Tn Onuioupyia TOU MpoypANPATOC
OnAadn Tou oUVOAOU TwV EVTOAWYV MOU npénel va doBouv aToV UMNOAOYIOTH, WOTE va UAoMoIneei
0 aAyopiBuog yia Tnv eniAuon Tou NpoBARKATOG.

O npoypappaTIoNOG cival n diaTunwaon Tou aAyopiBuou os popen katavonTr and Tov H/Y woTe
va ToV eKTEAEDEl («TPEEE» ONWG AEPE oTNV opoAoyia TnG MANPOPOPIKAG).

H diaTunwaon yiveTal XpnoigonoiwvTac Jia yAwooa npoypaupaTioyou.

6.2 IoTopikn avadpoun
KaTnyopisg yYAwoomv npoypaHHAaTIoOHoU

FAwooa pnxavng
To npdypaupa NepPIEXEl EVTOAEC Nou €ival og duadikr) Jop®r, Aueca katavonTn ano Tov H/Y (ox!
OMWC ano Tov avlpwno). AnAadr, To Npoypaupa anoTeAeiTal and akoAouBiec 0 kar 1 n.x.

10101000 00001010
11000000 00000001

MAeovekTAUATA:

o TaxUTaTn eKTEAEON TWV EVTOAWV.
o Aev anaiTeital HETAPPACTIKO NPdYypaApua.

MelovekTnuara:

o To ypawiuyo Tou npoypdupaToc gival yia 1dlaitepa eninovn kai xpovoBopa diadikaaia.
o Anaiteital Babia yvwaon Tou UAIKOU Kal TNG ApXITEKTOVIKAC Tou H/Y.
To NPOYPANNA «TPEXEI» HOVO OTO CUYKEKPINEVO TUMO Tou H/Y.

FAwooeg xapnAoU eninédou | ZUHBOAIKEG YAWOOEG

O1 evToA€c nou eival o popen 0 kar 1 avTikaBioTavral ano pvnuovikd (oUhBoAIka) ovouara. Ma
napadelyya, n evroAn 100001100 avTikaBioTavral ano To ADD. ‘Eva deiypa xpriong 6a nrav:

INDEX =$01 {BdaAe otnv INDEX Tnv TIpA 13}

ADD INDEX {npoobeoe Tnv Tiur TNG INDEX oTOoVv GUCOWPEUTN }
LDA #10 {POpPTWOE OTO CUGOWPEUTH TNV TIKr 10}

CLA {kaBdapios To CUGOWPEUTN }

MAeoveKTAUATA:

o TaxUuTaTn eKTEAEON TWV EVTOAWV.
o H pop®r| Tou NpoypduuaTtog eival KAAUTEpa katavonTr and Tov avepwno og OXEON HE TN
YA®WOOoQa pnxavnge.



MelovekTnuara:

o HavTioToixia 1 npog 1 pe TIG EVTOAEG TNG YAWOOAG NAPEUEIVE.
A€ JIaBETEI EVTOAEG NIO CUVOETWYV AEITOUPYIWV 0ONYWVTAC OE JAKPOOKEAR NpoypdupaTa

o AnaiTeitTal n Xpnon €voc YETAPPACTIKOU NPoypduPaToC WOTE 0l GUMPBOAIKEG EVTOAEG va
METATPANOUV OTIC AVTIOTOIXEC OUAdIKEG. To €101KO auTo Npdypauua ovopaleral
ouHBoAopeTappaoTiG (assembler).

o To ypawiyo Tou npoypdupaToc eEakoAouBei va ival pia 101aiTepa eninovn kKai xpovoBopa

diadikaaia.

Anaiteital Babid yvwon TnG apxITEKTOVIKAG Tou H/Y.

o To NpOypaupa «TPEXEI» HOVO OTO CUYKEKPINEVO TUMO Tou H/Y.

@)

FA®ooeg uPnAoU eninédou

AgyovTal €101 OI0TI Ta NpoypdupaTa diaTunwpEVa O Wia TETola YAWOOa gival Aueca karavonTd
and Tov avlpwno (aAAd ox1 ano Tov H/Y) agoU xpnoigonolgiTal pia yYAWooa Nou €ival apkeTd
neplypaeikn onwg Jia euaikr yA\wooa. MNapadeiyua,

INPUT “Awoe Tnv TeAIKA TIUR” ; N
SUM =0
For INDEX = 1to N
SUM = SUM + INDEX
Next

[MAgovekTAuaTa:

H popgr Tou npoypduppaTtog €ival eUkoAa kartavonTr] and Tov avBpwno Ot OXEOn HE TN

YA®WOOa Pnxavng f Tn oupdBoAIKn YAwoaoa.

o To ypdawigo Tou npoypdauuatog dev eival nAgov pia 1diaiTepa eninovn kai Xpovopopa
d1adikacia onwg cuuBaivel Y TN YAWOOA UNXAvng n Tn cUMBOAIKN YAwoaa.

o Aev anaiteital oxedodv kapia yvwon Tng apXITEKTOVIKNAG Tou H/Y. Suvenwc, sival aveEapTnra
ano Tnv apyITEKTOVIKN Tou H/Y.

o To npoypapua <«TPEXEl» O OAOUC TOug Tunoug H/Y apkei va undpxel To KATaAAnho
META@PAOTIKO MPOYPAUMA. SUVENWC €va XAPakTNPIOTIKO TOUG £ival n HETAPEPOCINOTNTA,
OnAadn €éva npoypappa uwnAoU eninédou va eKTeAsiTal, PeE €AAXIOTEG METATPONEG, OF
noAAoUG TUnoug H/Y.

o H ekpdbnon Tng yAwooag sival eUKoAN.

o H 010pBwan AaBwv Kal N cuvTAPNOoN TWV NPOYPAUHUATWYV €ival EUKOAOTEPN.

@)

MelovekTnuara:

o AnaiTeitTal n Xpron €vog METAPPACTIKOU NPOoYyPAPHATOC WOTE Ol EVTOAEC va PeTaTpanolv o€
NOAANEC OuadikEG eVvTOAEG (Dev €xoupe €dw avTtigToixia 1 npog 1). 'Exoupe OUo €1dwv
META@PAOTIKA NpOoypAUHaATa: Toug METayAwTTIOTEG (compilers) kal Touc SIEPHNVEIG
(interpreters).

To NpOYPANNA «TPEXEI» MIO Apyd O€ OXEON ME TA NPOYPAUHATA TWV CUKBOAIKWOV YAWTOWV I TNG

yA®WOoaAcg pnxavnge.



Katnyopionoinon yAwoo®v uywynAoU eninédou:

o Aladikaociakeg N aAyopiOpikéG YAwooeg (Procedural): AéyovTtal €101 JI0TI ENITPENOUV
Tnv €UKoAn uAonoinon aAyopiBuwv n.x. Pascal, Basic.

AvTikeEIHeEVOOTpaPEic YAwooeg (object — oriented) n.x. C++

ZuvapTtnoiakég yYAwooeg (functional) n.x. LISP

Mn-31adikaciakég YA®Wooeg n.X. PROLOG

FAwoosg epwTanavrnoswv (Query languages) R 4ng yeviag n.x. SQL

o O O O

Mia aAAn karnyopionoinon Tov YAwWoowv uynAoU eminédou gival n eEAG:

o TA®OOEG YEVIKAG XPNONG: ZKOMOG TOUG €ival va enAUOUV NAong QUOEWG npoBARuara
(ap1BunTIKA, epnopikda, enmioTnuovika). TEToleg eival n Basic, Pascal. MegpikéG YAWOOEC,
OHWC, €xouv OnuioupynBei anokA&IoTIKa yia va €nIAUOUV EUKOAOTEPA OUYKEKPINEVOUG
TUNOUG NPOoBANKATWV ONWC:

0 TFA®OOEG ENICTNHOVIKNAG KaTelBuvong: n.x. FORTRAN
0 TFA®OOCEG EHNOPIKAG KATeEUOBuUvONG: n.x. COBOL.

o FA®OOEG NpoypAHHATIOHOU ocuoTNHAT®V n.X. C

FA®OOEG TEXVNTAG vonHoouvng n.x. LISP, PROLOG.

o FA®OOEG €10IKNG XPNONG. >KOMNOC TOUG €ival va €mAUouv €1d1koU TUNou npoBARuaTa
onwc diaxeipion Bdoswv Aedouévwy K.a. n.X. SQL.

@)

A. A1adIKACIAKEG YAWOOEG KATA XPOVOAOYIKK CEIpA ENPAVIONG

FORTRAN (1957)
KaTtdAAnAn yia eniAucn €nioTnUovIK®V NpoBANUATWV (apIBUNTIKEC EQAPHUOYEG).

COBOL (1960)
KataAAnAn yia eniluon gpnopikwv npoBANPaTwy (epapuoyEg HioBodoaiag, AoYIOTIKEG KAM).

ALGOL (1960)

AnuioupynBnKe PJe oKOMO TNV avanTuén NpoypappaT®wy KUPIiwG yid  €NIOTNUOVIKEG EPAPHOYEC WG
avTaywviaTikn Tng Fortran. Asv xpnoigonoindnke, OJWG, €UPEWC OTNV Npdén. NpwTtonapouaciace
TIC apX&C TOU OONNUEVOU NPOoYypPAuuaTiouoU.

PL/1 (Héoa '60)
Mpoonddnos va cuvdudoel TIG dUVATOTNTEC TWV YAWOOWV NPOCAVATOAICUEVWY YIA EUMOPIKEG Kal
EMNIOTNHOVIKEG EQAPHUOYEC XWPIC OPJWG va YVwpIioe! eniTuyia.

BASIC (péoa '60)

AnuioupynBnke Pe OKOMO TNV €KNAIdEUOn TwV aApXApiWV OTOV MNPOYPAUHATIONO. ZKOMOG TNG
BASIC €ival va ypagovTal JIKpa npoypauuaTa nou Katoniv ekTeAoUvTal Pe Tn BoriBsia diepunvea
(interpreter). ZTIC HEPEC YAC anoTeAEl yia navioxupn, YEVIKAG XProng yYAwaoaa.

PASCAL (1970)
FAwooa yevikng xpnong. Ztnpixbnke otnv ALGOL. Eival n kataAAnAdTeEpn YAwooa yia va Padel
KAnoiog douNUEVO NMPOYPAUMATIONO.

C (apxég '70)

MeplEXel apKeTa Kolva XapakTnploTika Pe Tn Pascal yia Tnv avantuén JopunuéEVwY £QApUOY®V
aAAG napdAAnAa evVOWPATWVEl KAl XAPAKTNPIOTIKA YAwooag xaunAoU eninédou. OeswpeiTal
KaTtaAAnAn yia Tnv avanTtugn AsIToupylkwv cuoTnuatwyv (n.x. Unix)

dBase (TéAn '70)
Alaxeipion apxeiwv Bacswv Asdopevwv



Ada (1979)
FAWooa YevIKAG Xprong nou divel Eugacn oto B€pa Tng agionioTiag Twv npoypapudatwy. M’ auto
XPNOIMONoIABNKE NPWTIOTWC YIA OTPATIWTIKEG EQPAPHUOYEC.

B. AVTIKEIHEVOOTPAPEIG YAMOOEG KATA XPOVOAOYIKN CEIPA ENPAVIONG

Smalltalk (apxég ‘80
H npwTn avTIKEIYEVOOTPAPNG YAWOOA MHE OAOKANPWHEVO WPAAIOTA nepIBAAAOV  avanTuéng
NPOYypPAUNATWV.

C++ (T€An '80)

AnoTeAei pia peTeEEAMIEN TNG C OTO XWPO TOU QAVTIKEIUEVOOTPAQPOUC NpoypapudaTtiogoU Kal
XPNOILOMOIEITAl apKETA OTNV avanTtuén AsiToupylkwv cuoTnuatwyv (n.x. Windows) aAAd kai
aAAou TUNoU spapuoywyv. OswpeiTal oruepa pia kopugpaia yA\wooa.

JAVA (péoca '90)

FAwooa €101ka oxedlaohevn yia TNV avantuén spappoywv oTto Internet. Skonog Tng €ival va
ypagovTal npoypdypata nou 6a ekTeAouvTal, Xwpic MPETATpPOnEG, oc H/Y pe diapopeTika
AEITOUPYIKA ouoTnuaTa. MNepiEXel apkeTa aToixeia ano 1n C++.

c# (2002)

Anuioupynbnke wg avtaywvioTikn TnG JAVA. Zkonog TnG €ival va ouvdudoel TnV €uxpnoTia Tng
Basic kar Tn duvapikr TG C++ yia Tnv avantuén s@apupoywv nou Ba ekteholvTtal o H/Y pe
O1aPOPETIKA AEITOUPYIKG GUOTAKATA.

. SuvapTnNoIakEG YAMOOEG KATa XPOVOAOYIKR OEIpa EHPAvIong

LISP (p€oa '60)
Mn d1adikaaoTikn. AnuIoupyndnke yia Tnv avantuén npoypdudpdTtwv OTO XWPO TNG TEXVNTAG
vonuoaouvng yia ene€epyacia oUNBOAIK®OV JESOUEVWV.

A. Mn - 31ad1KACIAKEG YAWOOEG KATA XPOVOAOYIKK CEIPA ENPAVIONG

PROLOG (apxég '70)
AnuioupynBdnke yia Tnv avanTtu&én npoypdPudTwy 0TO XWPO TNG TEXVNTAC vonuoouvng.

E. FA®OOEG 4"S YEVIAG | EPWTANAVTHOEWV
SQL

Aev aneuBUveTAl POVO OE MNPOYPAUMATIOTEG AAAG Kal XpnoTeg. O XpnoTnG MWMNopei, OXETIKA
€UKOAQ, va unoBdAel epwTnoeic oTo ouoTnua n va avalntd nAnpogopiec and pia Bdon
A€SOUEVWV.

Mapadeiyua,

SELECT Enwvupo, 'Ovoua
FROM MabnTég

WHERE Tagn = ‘12"

H napanavw npdtaon TG yAwooag SQL O6a kavel pia avalntnon ortn Bdon JedopEVWV TwV
MabnTwv Kal 6a eupaviosl Ta OVOUATENWVUNA TwV HabnTwv Tou M2 povo.



Ano 11 e§apTaral n eniAoyn Hiag yYAwoodg npoypaUuaTiocyouU;

@)

o

Ano To €idoc Tou NpoBARuaTog (eunopikd, aplBUNTIKO K.d.)

Ano Tov H/Y oTov onoio Ba ekTeAeoTel To Npdypapua.

Ano Tn d1aBEagiun yAwooa r npoypaupaTioTiko nepiBdAAov oTo onoio Ba avantuxOei To
npoypaupa.

Ano TIC YVWOEIC Kal TNV EYNEIpia TOU NPOYyPANKATIOTH.

Me TNV eupeia d1adoon Twv ypapikwv nepIBarAovTwy enikoivwviag (n.x. Windows, Mac OS kAn)
onuioupyndbnkav napaiAayec kanoiwv yAwoowv nou ansublvovTtal o autd. TETOIEC €ival n
Visual Basic, Visual C++, Delphi (Visual Pascal), C# k.a. AUTEG Ol YAWOOEG akoAouBouv Tn
@IAogo®ia Tou onTikoU kal Tou kaBodnyouuevou-and-yeyovoTa npoypauuaTiopgol Xwpeic va
anoppinTouV TIC dpXEG TOU doUNUEVOU NMPoypappaTioyoU.
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6.3 DUOIKEG KAl TEXVNTEG YAWOOEG

O1 YAWOOEC npoypauuaTiopgoU €ival TEXVNTEG YAWOOEC nMou ansuBuvovTal o avBpwnoug nou
emBupolV va eniKoIVwVRoouV HE Tov H/Y.

Kabe yAwooa npoypauuaTtiopgoU npoadiopileTal ano:

To aA@apnTd TNG

To Ae&INOYIO TNG

TN YPAupaTikn TngG

Tn onuaoioAoyia TnG (Semantics)

O O O O

AA@apnTo yYAwooag

QG aA@aBnTto opilouhde TO OGUVOAO TWV dMOOEKTWV XAPAKTNPWYV TNG YA®WOoAC. And Toug
XAPAKTAPEC auTouc oxnuatidovTal ol AEEEIC TNG YAWOOAC.

e pia Quaikn yAwooa, onwc Ta EAANVIKA, ol anodekToi XApakTrnpeg €ival Ta ypdupaTta A-Q
(kepaAaia kai nela), Ta wneia 0-9 kal Ta onueia oTiéNG.

A€&IAOYI0 YA®OOAG

To Ag&INOYI0 piag yAwooac nepiAapBavel OAeC TIC EYKUPEC Kal anodekTEC AEEeic. STV ouaia, eival
£€va unoogUvoAo and OA&g TIG duvaTeg akoAouBiec nou pnopoUE va oxNUATicouphe and Ta oToixeia
Tou aAgapnTou.

2 pia Quoikn yAwooa, onwg Ta EAANVIKA, n AeEn AIABAZQ eival anodekTn evw n A&En ZQBAIQ

oxl.

H NpappaTikn TRG YAwooag
H ypapuatikr nepiAauBavel To TUNOAOYIKO Kdl TO CUVTAKTIKO.

To TUNoAoyIkoO opilel TOUG KAVOVEG OUPPWVA JE TOU onoioug hia AEEN Ba €ival anodekTn.
MNa napadeiypa, otnv eAANVIKA yAwooa yia Tn A£En “Oivw”, anodekTEG WOPQPEC €ival kal To

”

“divelg”, “divouv” aAAa oxi1 To “divoun”.

To OUVTAKTIKO €ival éva oUvoAo kavovwv nou opifel To NwG npeEnel va oxnuatifovral ol
NPOTACEIG and TIC AEEEIC TNG YAWOOAC WOTE Ol NPOTACEIC AQUTEC VA €ival EYKUPEG Kal anodeKTEC.
>e Jia yAwooa npoypapuaTiogoU auTto nou ev3IlaEpEl €ival N owaoTh oUVTAgN TwV EVTOADV.

ZnpaoioAoyia Tng yAmooag

Eival To oUvoAo Twv kavovwy nou kabopilel To vonua Twv AEEEwV Kal NPOTACEWV TNG YAWOOTAC.
e pia yAwooa npoypaupaTiogoU auTtd kabopileTal and To dnuioupyd TNG VW O Wia (PUOIKA
yA®wooa ano auTtdv nou eKQEPEI TV NpoTaon.

Ala@opég HeTaEU PUOIK®OV Kal TEXVNTOV YAWOO®V

DUOIKEG
XpnoigonoioUvTal yia TNV €nikolvwvia HeETaglu avBpwnwv.

'Exouv peydAec duvaTtoTnTeG €EEAIENG. Néec AEEeic unopei va eiocaxBolv, KavOVveC ypAUMaTIKAG Kal
ouvTaéng va aAAagouv KA.

Texvnrég
XpnaoigonoioUvTal yia TNV €nikoivwvia JeTa&u avBpwnou kai H/Y.

O1 duvaToTnTeg €EENIENG €ival nNePIOPIOUEVEG. TIG NEPICCOTEPEG POPEG N €EEAIEN auTn agopd Tnv
EMEKTACN TOU PENEPTOPIOU TWV EVTOAWV TNG YAwoaoag (n.x. Basic kai Visual Basic).
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6.4 TeXVIKEG OXEDiaoNG NPOYPAHHATOV

Aev apkei kanoiog va yvwpilel anAd yia yAwooa npoypauuartiopou. ©a npenel va akoAouBnoel
Kal pia Texvikn axediaong Tou npoypappaToc Tou.

MNa Tnv oUVTaén owoTwV, KATAVoNTWV Kdl EUKOAd GUVTNPACINWY NPOYPANUATWY akoAoubrdnkav
d1apopec pebodoAoyiec avanTuéng nou napouacialovTal NAPAKAT®:

6.4.1 Ispapyikn oxediaon A Top down oxediaon

H Texvikr auTrl ouvioTa oTov KaBopiopd TwV BaACIK®V AEITOUPYIWV TOU MPoypdupaToG O€
avwTePO €MiNedo Kal OTn CUVEXEId Tn d1AoNacn KABEUIAg O UIKPOTEPEC KAl ANAOUCTEPEC HEXP!
TOU OnuEiou va €ival Tooo anA&ég nou pnopouv va sniAubouv aueaa.

SUVENWG, OKOMOC TNG IEpapyikng oxediaong €ival n didonaocn Tou NpoBARMATOC OE PIKPOTEPA KI
anAouaoTepa uno-npoBAfRuaTa Ta onoia gival eUKOAOTEPO va eniAubouv.

MNa Tnv Top-down oxediaon XpnoipgonoloUUE To IEPAPXIKO diaypalya.
6.4.2 THNMATIKOG NPOYPUAHHATIONOG

H 1epapyikn oxediaon uAonolgiTal e TOV THNUATIKO NPOoypPAPPATIONO.

MeTa TNV avaiuon Tou NpoBARUATOC O MIKPOTEPA Kal anAoUaTepa uno-npoBAnuara , kabs uno-
npoBAnua anoteAei pia EexwpioTn kal aveEaptnTtn gvornTa (module). Twpa, yia Kabe evoTnTa
Ba ypagpTei To KATAAANAO NPOYpAUMA i TUNHUA NPoypANNATOC.

6.4.3 AOMNMHEVOG NPOYPAHHATIOHOG

Eival n yebodoloyia nou €xel enikpaTrosl onuepa. ENNEPIEXEl TIGC ApXEG TIC IEPAPXIKNG axediaong
Kal TOU THNUATIKOU npoypapuaTtioyou. EminAéov, avageépesr OTI yia Tn dnyioupyia owoTwv
NPOYPAUMATWV va XPNnoidonoloUPe Povo TIC 3 aToixelwdeg OoMEC : AkoAouBiag, EmiAoyng kai
EnavaAnyng.

'OAd Ta npoypauuaTa, oocodnnoTe PYeyEBoUC, Ynopouv va ypapTtouv otnpilOJeva otn xpnon hJovo
auTwVv TWV doPW®V, anopelyovTac NARpwc Tn xpron T doung GOTO. Eniong, kabe evoTnTa
NPOypPAUNATOC £XEI HOVO Wia €i0000 Kal Hovo pia £€0do0.

MAg€OVEKTAHATA TOU SOPNMHEVOU NPOYPAHHATICHOU

e ‘Apeon ulonoinon Twv aAyopiBuwv og npdypapua.

e AleukOAuvon TNG availuong Tou Npoypauuatoc o€ Tunuata (evornTteg) . To kabe Tunua
Mnopei va ypa®Tei ano d1aQopPETIKECG OPADOEG NPOYPAUHNATIOTWV.

EukoAOTEPN KAl CUVTONOTEPN AvanTuén NpoypaupaTwy.

Meploplopog Twv AaBwv KaTa Tnv avanTu&n Tou npoypdupaToc..

AlEUKOAUVON OTNV avayvwaon Kal Katavonaon Tou NpoypdaupaToc and TpiTouc.

EukoAOTEpPN 310pBWON Kal oUVTRPNON TOU NMpoypAPNaToc.

OnTIKOG NPOYPAMMATIOHOG

Eivar n duvatotnta va OJOnuioupyoUUE, HE ypa®Iiko TpoOmno, oAOKANPo To nePIBAAAOV TNG
€QAPUOYNC ONwC yia napddsiyya Ta Pevou kal Ta nAaioia diaAdyou kalr aAAa napdbupa Tng
EQAPHOYNG.

O onTIKOC MPOYPAMPATIONOG €KPETAAAEUETAl TIC dUVATOTNTEG TWV YPAPIKWV NEPIBAANOVTWYV
enikoivwviag (n.x Windows, Mac Os kAn).

KaB®odnyoUHevoG and YEYOVOTAa NPOYPAHHATIOHOG

Eivai n duvatotnta va ekTeAouvTal ol OIAQOPEG AEITOUPYIEG TOU MPOYPAUHUATOG ME TNV
gvepyonoinon evog yeyovoToc. MNa napdadelyua, av KavoUHE KAIK O KANola EVTOAR evOog MeEvoU N
o€ KAnolo Kouuni og £€va napabupo TnG epappoync TOTE Ba ekTeEAEOTEI pia AsiToupyia..

Ta oUyxpova npoypauuaTioTIKAa nepIBAAAOVTa €ival KTIOMEVA NAVW OTIC APXEG TOU OMTIKOU Kal
kaBodnyoUpevou anod yeyovoTa npoypaupaTiopol.
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6.5 AVTIKEINEVOOTPEPNG NPOYPUHHATIOHOG

H @iAoco@ia Tou avTiKEINEVOOTPAPOUC npoypauuaTiopyol eival n €&NG: Na Oswprjooupe Ta
0edopEvVa Kal TIC ANOOEKTEG EVEPYEIEC MOU yivovTal MAVW OE AUTA WG £€va &€vidio AVTIKEIYEVO
(object). Auto To avTikeipevo 6a pnopei va xpnoipgonoin®ei NoAU eUkoAd omnoudrnoTe aAAou,
dnAadn Ba ival enavayxpnoiUonoinaiyo.

O avTIKEINEVOOTPAPHC NPOYPANKATIONOG AKOAOUBEI TIC apXEC Tou OOUNKEVOU NPOYPAUUATIGHOU.

6.7 MpoypappaTioTika nepiBaiiovra
'Eva npoypappa nou QTiAXVETal 0 Hia YAwooa uwnAou enminedou dev sival Aueca katavonTd ano
Tov H/Y. ©a npénel va yera@paoTei og 1000Uvapo nNpoypaupa o yAwooa pnxavng (duadikn

Mop®n). Tnv diadikagia YETAPPACNG TNV NpayuaTtonoloUVv Ta PETAPPACTIKA npoypdupaTa. Eivai
duo s1dwv:

e MeTayAwTTioTEG (Compilers)
o AigpunveuTég (Interpreters)

NMnyaio npoypapgpa (Source program): To npOoypdupa nou gival @TIGYHEVO O YAWOGA
uynAou eningdou.

AvTikeigevo npoypappa (Object program): To npdypapuya nou e€ival PETAPPACUEVO OE€
YA®WOOQA PNxavng aAAd oxi auesa eKTEAETIHO.

ExTeAéoigo npoypappa (Executable program): To npdypauypa g€ yYAwooa pnxavng nou givai
£TOINO NAEOV VA EKTEAEOTEI.

MeTayAwTtTIOTAG: Maipvel, wg €icodo, To nNnyaio Npoypauua Kai avaAapBavel va 1o JeTappacel
€€’ 0AOKANPOU NapayovTac To AvTIKEINEVO NPOYypaAuMa.

AiepunveuTigG: Maipvel, wg €i00d0, pia-pia evroArn Tou nnyaiou, TNV HETAPPAlEl KAl TNV EKTEAEI
apéowc. H Asitoupyia Tou poialel Ye Tov avBpwno-diepunveéa nou peTappdalel eni Tonou kabe
npoTaon.

H diadikacia HeETayAWTTIONG KAl UVOEONG NPOYPANKATOG PaiveETal NAPAKATW:

l ZUVTAKTNG

v

MeTayAWTTIOTNAG

Mnyaio , AVTIKEIEVO
(Source) MeTagppaon — (Object)
>0vdeon -
POpPTWON Kal
ZUVOETNG - napaywyn
; Tou
PopTRTNG EkTeAéoipou
)
BiBAI0BrKeG

EkTeAéoipo
(Executable)
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BiBAi0Onkeg (Libraries): ‘Etoiyeg evotnTeg (modules) avTikeigevou npoypaupaTtoc TNG
yA®WOOAg, anapaiTnTeg yia TNV Napaywyr] Tou EKTEAECILOU NMPoypPANNATOC.

2uvdéTng — PopTtwTAG (Linker-Loader): Eidiko npoypauua nou avalaupavel va ouvdOEoel To
AVTIKEIJEVO NPOYPAUNa HE TIC BIBAIOBAKEC Kal va Napayel To EKTEAECINO.

Katd Tn dnuioupyia evoc npoypdupaTog oxedovV NAvTa EVUNApXouv Aaen. Ta Aaén Ta xwpiloups
o€ U0 KATNYOPIEG :

e UVTAKTIKA AG6n
e Aoyika Aa6n

Ta ouvrakTika Aaln avixvevovTal katd Tnv diadikacia TnG METAYAWTTIONG i JIEPHURAVEUONG.
ApopoUv napaflaceiG Tou TUNOAOYIKOU Kal OUVTAKTIKOU TnG YAWoodq. (n.x. Mia evroAn €xel
YPAPTEI OUVTAKTIKA AAB0C). ZTnNV NEPINTWON AUTH O NMPOYPANNATIOTHC NPENEl va ENIOTPEWYEI OTO
nnyaio npdypapua, va diopbwael Ta Aabn kai va To Eava unoBAAAel yia HETAyA®TTION.

Ta Aoyika AaOn civar kar Ta nAéov OUOKOAAQ OTNV aVIXVEUOr Touc. 'Exouv va KAvouv WE
oQaAuyata otn Aoyikn €niAuong Tou npoBARuaToc rn Aavaouévng diatunwaong Tou aAyopiBuou
(n.X. To NpOypaupa napayel adAAa anoTeAéopaTa ki 0xl Ta {nToUuueval).

MNa tnv oUvVTAén Twv NpPoypauNATwV XPNnoihonoloUYe €va €10IkO npoypdupa nou ovoudleTal
ouvtakTnGg (editor). Moialel pe ensfepyaoTn Keigévou MeE  emnAgov  duvaTtodTNTEC Mnou
dleuKoAUVOUV TNV ypriyopn cUVTAgn Twv nnyaiwv npoypauuaTwy.

Ta ouyxpova npoypauuarioTika nepiBAAAovTa nepiEXouv onwaodnnoTe 3 0wV npoypdauuarta :
Tov GUVTAKTN, TO HETAYAWTTIOTH KAl TO GUVOETN - PopTWTH. Mépav auTwy, NEPIEXOUV OAA EKEiva
Ta epyaleia nou dleukoAUvouv Tnv gUKoAN, TaxuTaTtn ouvtaén, d10pOwan kal ouvThApnon Twv
NPOYPAUMATWV YyI' auTo Kal MNOAAEG gopéc ovopdlovrar wG RAD nepiBaAAovra (Rapid
Application Development).

‘OAa auTa napexovTal Pe €vav €viaio Kal AEITOUPYIKO TPOMO OTOV NPoypauuaTIoTh.
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7.1 To aA@apnto TnGg NMQZZAZ

To aA@dBnTo TNG FAQZZAZ anoTeAsiTal and Ta ypapuata Tou eAAnvikoU Kdl TOU AdTIVIKOU
aA@aBnTou, Ta wneia, kabwg kar and €10Ika oUPBoAa, nou xpnoigonoloUvTal  yia
NPOKABOPIOUEVEC EVEPYEIEC, OTIG onoiec O6a avapepBoUNE GTN CUVEXEID.

7.2 TUNoi 3edopEVMV
O1 TUNoI dedopEvwy nou unooTtnpilel n FAQZZA cival:

e 0l APIOUNTIKOI, Nou NePIAaUBAVOUV TOUC AKEPAIOUG KAl TOUG NPAYHATIKOUG apiOpoug,

e 0l XapakTApPeG. O XapakThAPeC MNPENEl UMNOXPEWTIKA va PpiokovTadl PECa O anAd
gl0aywyika,’ *. Ta dedopéva autoU Tou TUMOU, €neIdr NMEPIEXOUV TOOO aApapnTikoUc 6go
Kal apiBunTikoUg XapakTrpeg, ovoudalovral ouxva aA@apiOpnTika. Kai

e 0l Aoyikoi.

7.3 Z1a0epég

A@opoUVv noodTNTeC nou dev MeTaBAAAovVTAl KaATd Tn OIAPKEId €EKTEAEONC TOU aAyopiBuou.
Ynapyouv 3 €1dwV :

e ApIOUNTIKEG NMOU NepIAQUBAVOUV TOUG AKEPAIOUG Kal Toug MpayuaTikoug ApiBuoug
n.x. 123, -8, 3.14
o XapakTnpeg | AAQapIOUNTIKEG n.X. ‘Mavvncg’, ‘Makedoviag 12’. AéyovTal Kal AekTIKa
N oupBoAoaoslpéG. MepikAgivovTal o€ Pova eioaywyika ' ’
e Aoyikég n.x. AAHOHZ, WEYAHZ.

AnAwon : EZITAGEPEZ
n=3,14
done = AAHOHZ
MPOZOXH = ‘AuTr n evépyeia dev emiTpenerar

7.4 MeTaBAnTEg
A@opoUv noadTNTeG Nou PeTaBailAovTal katd Tn JIAPKEIQ EKTEAEONG TOU aAyopiBuou. Xovdpikd,

napioTavouv dia B€on PVAPNG Nou NepIEXEl Wia TiUR. To NEPIEXOPEVO AUTNG TNG B€ong (N Tiun
TNG) aAAadel.

123 Tiun ‘Mavvne’

‘Ovopa PeTaBANTAG

X Name

>TIC JETABANTEG divoupe €va ovopa (avayvwplioTIKO) Kal auTd XpnolhonoloUPe aTov aAyopiduo.
(Ta ovopara Twv peTaBAnTwv akoAouBoUv Tov €§AG kavova : EAAnvika i AyyAika,
KepaAaia | HIKPA, and cUPBoAa povo n Kat®w navAa _ , ol apiOyoi emiTpénovral aAAa
OX1 oav NPOTOG XAPAKTRPAG, KAl anayopelovTal OVOHATA Nou gival SEOHEUHEVEG AEEEIG,
n.X anayopeUeTal ovopa HeETABANTAG AiaBace | aAyopi®pog). H Tiur TnG aAAadel pe pia
EVTOARN EKX®PNONG TIHAG n.X. X € 123 4 Name < ‘Mavvng'.

Ki €dw, avaloya pe To €ido¢ deDOPEVOU NOU EKXWPEITAI O HETABANTEG dlakpivovTal o€

e  ApIOUNTIKEG ny. Xx<«123
e XapakTnpeg N AAQapiOunTikég n.x. Name < ‘Tiavvng’
e Aoyikn n.x. ‘'Eyyapog ¢ WEYAHZ.

15



EninAéov, ol api®unTIkEG diakpivovTal o€

o AKEpaigg, av d€xovTal akEpaia TiPn nx. 5,-12
e Mpaypartikég, av 0ExovTal NPaypaTikn TIKA nx. 3.14,-4.56

AnAwon : METABAHTEZ
AKEPAIEZ: i, n
MPArMATIKEZ: q, B, X, Y, sum
XAPAKTHPEZ: name
AOT'IKEZ: done

7.5 ApIOUNTIKOI TEAEOTEG

Eival Ta yvwoTa oupBoAa. Eival 3 eidwv:

e ApiOunTikoOi: +, -, * (noAAN/opog), / (diaipeon), N (bwwon oe duvaun), DIV (aképala
Olaipean), MOD (aképalo unoioino). (Zeipa ekTEAeong apiOUNTIK®OV npa&swv : 1° 1o A,

2? kal pe id1a npotepaioTnTa Ta *, /, div, mod ka1 and apiotepd npog Ta d&&1a kai
3% Ta +, - KAl PUOIKA NP@TA Ol NAPEVOECTEIG)

ApIOUNTIKOG TEAEOTAG Ap10unTikn Npa&n

+ MNpogbean
- A@aipeon
* MNoAAanAaciagpoc
/ Algipean
A Ywwaon o€ duvaun

DIV Aképala diaipean

MOD YnoAoino aképaiac diaipeonc

Mn.yx. X € 5*%2, X € 672 (=36), X € 5 DIV 2 (=2 nnAiko), X € 5 MOD 2 (=1 unoAoino),
X & 4/2*%2=4 (edw npwTa n diaipeon yiaTi nio apioTepa),

evn X € 2*2/4=1 (edw npwTd o NoAAAnAaciacuoc yiaTi nio apioTepa),

X €& 50 DIV 22*11 MOD 4=2 (ano6 apioTepd npog Ta degia).

e JUYKPITIKOI: >, >= , <, <=, =, <> (4vioo)
e Aoyikoi: OXI, KAI, 'H.
(Ze1pa ekTéAEong Aoyik@wv npa&emyv : 1° Tto OXI, 2° Tto KAI kai 3° To '"H ano apioTtepa

npog Ta 3&Ia KAl PUOIKA NP®TA Ol NAPEVOETEIG)
M.x. ‘'Eykupog €« (X >=1) kal (X <= 20)
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7.6 SUVAPTROEIG

MoAAEC YVWOTEC OUVAPTHOEIC ano Ta HadnuaTikd xpnoigonoloUvTal ouxXvda Kal nepIEXovTal aTn
FAQZZA. O guVapTAOEIG AQUTEG €ival:

HM(X) YRoAoyIoUOC NUITOVOU

ZYN(X) YNoAOYIOUOC GUVNUITOVOU

E®(X) YNoAOYIOUOG EQPANTONEVNG
T_P(X) YNoAoYIOUOG TETPAYWVIKAG pifac
AOI(X) YnoAoyiouoc qpuoikou Aoyapifuou
E(X) YNoAOYIOUOG TOU ex

A_M(X) AKEpalo PHEPOG Tou X

A_T(X) AnoAuTn TIPA Tou X

7.7 ApPIOUNTIKEG EKPPACEIG

Zuvdudadlouv 6Aa Ta napanavw

'OTav Hia TIPA NpokUNTel and unoAoyiopo, TOTE avaQepPOUAoTeE 0 EKPPACEIG (expressions).
MNa TN ouvTaén piag aplBuNTIKNAG EKPPacng XpnoiyonololvTal apiBunTIKEG oTaBePEG, YETABANTEG,
OUVapTNOEIG, apIBUNTIKOi TEAEOTEG kal NapevBEoelg. O apIBUNTIKEG EKPPATEIG UAOMOIOUV anAEG f
OUVOETEG HaBNuaTIKEG NPA&elG.

Kabe £k@paon napioTAvel HId OUYKEKPIMEVN apiOunTIKA TIPR, n onoia BpiokeTar WYETA TNV
eKTENEON TwV Npd&ewv. M’ auto eival anapaitnTto OAec ol PeTABANTEC, Nou eu@avilovral gg dia
£€K(Paaon va £xouv opioTei NnponyoUueva, dnAadn va €xouv Kanoia Tign.

Ispapyia

1. Yywon og duvapn.

2. NoAAanAaoiacpoc kai diaipean.
3. Mpdaobeon kar apaipean.

7.8 EVTOARN EKX®PNONG

H evToAn ekxwpnong xpnoidonolsiTal yia Tnv andédoon TIHWV OTIC METABANTEC kaTa Tn didpKela
EKTENEONC TOU NpoypANPaTOC.

Moppr: MeTtaBAnTn « ‘Ekppaocn.

AplioTepda Baloupe To Ovopa TNG METABANTNG Kal O€€1a pia Tiun ) Ekppaon
M.x. X € (5 * 2) / 100.

To AnoTEAEONA EKXWPEITAl OTN METABANTHA.

Me dUo TpONouUG Aoindv, TONOBETOUE TIUEG O PETABANTEG:

I. Me evtoAn €1060ou ATIABAZE.
II. KaTteuBsgiav pe pia evToAn ekxwpnong,
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7.9 EVTOAEG €10030U £E0J0U

H FAQZZA unooTnpilel yia Tnv elcaywyn dedopevwy anod To NANKTPoAdylo Tnv evioAn ATIABAZE
Kal yia TNV ELQAvIon TwV anoTEAECUATWY TNV evToAn TPAWE.,

e EvVTOAR €10030U: AIABAZE

H evrtoAryl ATIABAZE akoAouBegiTal navrote and &va n nepioocdTepa ovopata PeTaBAnTwv. Av
UNApYOoUV NEPIOCOTEPEG and pia NeETaBANTEC TOTE AUTEC XwpidovTal PE KOPKa ().
n.x. AIABAZE x .

>Tn METABANTH X €l0AYETAl Wia TiPn.

SuvTacostal Ye Tnv A£En AIABAZE kal 0gfid and autn To Ovopa Hiag HeraBAnTig (R
NEPICOOTEP®WV), cival €vTOAR €10080uU, NMou onuaivel OTI XpnoidonolsiTal yia Tnv €icodo
dedopEvwyY and To NANKTPOAOYIO.

n.x AIABAZE x 1 AIABAZE X, y, z (Y1a NEPICCOTEPEG HETABANTEG XWPI{W HE KOHHA)

e EvTOAR €§0d0u: rPAWE

H evtoAnl TPAWE £xel wC anoTEAEOUA TNV €UQAvion TIHwV oTn Jovada €E6dou. Suokeun €E60ou
MMopei va €ival n 080vn Tou UMOAOYIOTH, 0 EKTUNWTNACG, BondNTIKA WUVAHUN N YEVIKA onoladnnoTe
OUOKEUTN €E000U £XEI OPIOTEI OTO NPOYPAUHA.

n.x. FPAWE x

JuvTacoeTal Pe TNV A¢En FPAWE kal oTta 0€&d TnG Wnopei va unel i ovopa piag HeTaBAnTing
(7 NEPICCOTEPWV), I €Eva MAVUHA HECA OE EI0AYWYIKA, 1| OUVOUAOHOG HETABANTAG/TWV
Kl MNVUHATOV XOPIOHEVMDV HETAEU TOUG HE KOHHA. Eival evToAn €§0d0ou, nou anuaivel oTI
XPNOILONOIEiTAl yia Egpavion nAnpo@opiwv atnv obovn (Epeavios) rj oto xapti (TUNwoe).

n.x FPAWE x n TPAVE x, y | TPAWE "'KaAnuépa' n FPAWYE "'To eyfado Tou Tpiy@wvou
givar: ', x

7.10 Aopn npoypaupaTog

H npwTtn €vToAr kabe npoypduuaTtog €ival unoxXpewTika n e€nike@aAida Tou npoypduuarog, n
onoia sival n Aé¢En MPOFPAMMA akoAouBoUpevn and To dvoua Tou NpoypaupaTog. To TEAEUTaIO
NPENEI va UNAkoUEl 0TOUG Kavoveg dnuioupyiag ovopdtwy TnGg FAQZZAZ.

>Tn OUuvEXela akoAouBei To Tunua ONAwong Twv OTABEpwV TOU MpoypdupaTog, av BERaia To
npOypAPNa Pacg xpnoiyonolei oTabepec.

ApPEowC PETA €ival To TUANA dNAWONG HETABANTWY, Onou dNAWVOVTAl UNOXPEWTIKA TA ovouaTa
OAWV TWV PETABANTWV KABWC KAl 0 TUNOG TOUG.

AkoAouBei To KUpIO NEPOG TOU MPOYPANHATOC, NOU NEPIAAUBAVEl OAEC TIC EKTEAECIUEG EVTOAEC. Ol
EVTOAEC  QUTEC  nepIAQuBAvovTal  UMOXPeEwTIKG  avdapeoa oTic  A€geig  APXH  kal
TEAOZ_IMNMPOrPAMMATOZ akoAouBoupevn and To 6voua Tou NpoypdupaTo..

TeAog av To npoypaupa xpnoigonolei dladikacieg (ke@. 10), auTeg ypagovTal HETA TO
TEAOZ_NPOrPAMMATOZ.

KaOe evToAn ypageTal o SEXWPIOTH YPAHHRA. Av Uia evToAn Npénel va OUVEXIOTEN kal aTnv
ENONEVN YPAMMN, TOTE O NPWTOC XAPAKTAPAG AUTNG TNG YPAUMNG NPENEl va €ival o XapakThpac
&.

AV 0 NPpWTOC XAPAKTNPAC €ival To BauuacTiko I, onuaivel 0TI auTn N YPAuMn NEPIEXEl oXOAIa Kal
OXI EKTENECIUEG EVTOAEG.

18



2.4.2 Aopn akoAouBiag

'OTav yia TNV EKTEAEDN EVOG NPOYPAPHUATOC ANAITEITAl OEIPIAKT EKTEAEDN EVTOAWV

NMPOrPAMMA ‘Ovopa_lMNpoypauparog

2TAOEPEZ

n=314
done = AAHOHZ
MPOZOXH = ‘AuTn n evépyela dev eniTpeneTar’

METABAHTEZ

AKEPAIEZ: i, n
MPArMATIKEZ: q, B, X, Y, sum
XAPAKTHPEZ: name
AOT'IKEZ: done

APXH

AIABAZE q, B

EvtoAn 1

EvtoAn N
rPAWE y

TEAOZ_IMNMPOrPAMMATOZ 'Ovopa_lNpoypauparog

MapaTnpnoeig

O1 evTOAEG ekTEAOUVTAI O€IpIaKA ONwG napaTibevral oTto Mpdypaupa.

2Tnv apxfn Tou aAyopibuou npayuartonolgital n €i0odog Twv OeJdOPEVWV Kdal TEAEUTaia
gvépyela ival n €€0do¢ - eKTUNWOT) TOUG.

MNavroTe Eekivape pe Tn AEEn MPOFPAMMA kal akoAouBei To dvoua Tou npoypdupatog. To
OVOUd €VOG NMpoypdupaToc akoAouBei Toucg idloug KavOveg PE TO OVOMd MIAC PETABANTAC.
EmnAgov, dev pynopei va xpnoidonoilsital idio dvoua yia gia YeTaBAnTn Kai yia 1o npdypauua.
AUTEC oI A£EEIC KaBWG KAl OAEG OCEC €ival £vTova YPAUMEVEC KAAOUVTAl SECHEUHEVEG AEEEIC
kal Ogv EMITPENETAl VA NApouaiacToUv aAAIwg, oUTE va Xpnoiygonoindouv pe Aabog Tpono.

MNa Tnv Xpnoigonoinon TnG TIMAG kanolag PMeETABANTAG NPENEl oNwWadNNOTE va €Xel Nponynoei
EKXWPNON TINAG O auTrn Tn PETABANTH €iTE PE EVTOAN EKXWPNONG €ITE Pe €igod0 dedOPEVWV
and 1o xpnotn. Mo npakTika, dev PMNopoUHE va XPNOIMOMNOINCOUKE Hid YETABANTA oTo O€fi
TUNMA YIAG EVTOANC EKXWPNONG 1N O JIa EKTUNWON AV NMPONYOUHEVWG OV €XEl AABEI TIUr OTO
npoypaupa—- apxikonoinon.

H npwTn n ol NpwTeG EVTOAEC NpayhaTonolouv €icodo dedouEvwy. AUTO WNOpPEi va yivel Pe
Tnv evtoA AIABAZE akoAouBoUpevn anod Ta ovouaTa PHeTaAnNTwyv.

H evioAn x <« x + 1 dev eival yabnuarikn €k@paon aAAd evioAn ekxwpnong. EmTpéneral
Aoinov, n napoucdia Tng idiag PETABANTAG apioTepd kal Oe€ld Tou « . 'ETOI, NPOCBETOUNE TO
NEPIEXOPEVO TNG METABANTAG X ME TO 1 KAl TO ANOTEAEOUA KATAXWPEITAI €K VEOU OTN
METABANTN X,
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8.1 EvToA£g EniAoyng
A. Aoyikn ‘Exppaon

MNa Tn ouvraén piIag AOYIKAG E£KPPAONG R OUVORNKNG Xpnoidonolouvtal oOTaBepEG,
HETABANTEG, aAPIOUNTIKEG, AAQPAPIOUNTIKEG KAl AOYIKEG TIHEG KAl nNAPACTACEIG,
OUYKPITIKOI kal Aoyikoi TEAEOTEG, kKaBwG kal NAPEVOECEIG. ZTIG AOYIKEG EKPPACEIC YiveTal
ouykpion TNG TIMAG Hiag €kppaong, nou BpiokeTal aploTepd and TO CUYKPITIKO TEAEDTH HWE TNV
TIUA Mag AAANG ékppaong nou BpiokeTal 0e&id. To anoTEAeoua sival yia Aoyikn Tiun AAHOHZ 1)
WEYAHZ.

ZUYKPITIKOG TEAEOTNG Zuvenkn
= IooTnTa
<> AviooTnTa
> MeyaAUTepo anod
<= MeyaAUTepO 1 i00
< MikpOTEPO ano
<= MikpOTEPO N i00

B. ZU0vOeTeG EKPPAOCEIG

& NoAAd npoBAnuarta ol emAoyec dev apkei va yivovral Ye anAéc AOYIKEC NApacTAoeliC ONwG
QUTEC oI onoiec avagepdnkav, aAAa xpelaletar va ouvduaoToUv Hia 1 NeEPICOOTEPEG AOYIKEG
napaocTAacelC. AUTO EMITUYXAVETAl PE TN XPNON TWV TPIWV BACIKWV AOYIK®WV TEAoTwv OXI, KAI,
*H.

AOYIKOG TEAEOTAG AovyikA Mpaén
'OXI Apvnan (OXI)
KAI >0Ceuon 1 Toun (NAI)
'H Ai1G&suén N évwon (H)

8.1.1 EvroAn AN

MoAAEC @OPEG via va AuBei €va npdBANUa npenel va eheyxOei av 1oxUel Kanoia ouvonkn.

2.4.3 Aopn eniAoyng

H doun enihoyng uAonoieital otn FAQZZA pe Tnv evioAl AN. H evtoAn AN spgavileTal Pe TPEIG
OIaPOPETIKEG HOPPEC. TNV anAn evroAn AN...TOTE, Tnv evtoAn AN...TOTE...AAAIQZ kal TEAOG
TNV evtoAn AN...TOTE...AAAIQZ_AN. Kabe evtoAr) AN npénel va kAeivel ye TEAOZ_AN.

H yevikn ouvTtagn Tng doung enidoyng AN...TOTE eivar:

AN cuvenkn TOTE

€EVTOANR-1

EVTOAN-2

EVTOAN-V
TEAOZ_AN
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Av n ouvenkn 1oxUel, TOTE ekTeEAOUVTAl 01 EVTOAEC Nou BpiokovTal YeTAEU Twv AeEswv TOTE Kkal
TEAOZ_AN, o€ avTiBeTn nepinTwaon ol eVTOAEG AuTEG ayvoouvTdl. H eKTEAEON TOU NPOYPAUUATOG
ouveyileTal Je TNV €VTOAR nou akoAouBei Tn dnAwon TEAOZ_AN

2.4.3.1 Aoun Z0VOeTNG ENIAOYAG

H dour olvBeTnG €mAoyrC XPNOIMOMOIEITAI OTNV NEPINTWON NMou €nIBUPOUUE va EKTEAECOUE
EVAAAAKTIKA duOo opadeg evrtoAwv. KpIThApPIO yia TO MOI0 OET €VTOAWV Oa €KTEAEOTEI anoTeAEi
kanola ouvlnkn. =TNV MNEPINTWAN NMou n ouvenkn 1oxUel B6a eKTEAECTEI N NPpWTN ouAda evToAwv
O1aPOPETIKA Ba ekTeAEDTEI N deUTEPN

H yevikn ouvTagn Tng ouveeTng doung enihoyng AN...TOTE...AAAIQZ civail:

AN cuvenkn TOTE
€EVTOANR-1
EVTOAN-2

EVTOAN-V
AAANIQZ
€EVTOANR-1
EVTOAN-2

EVTOAN-V
TEAOZ_AN

Av n ouvenkn 1oxuel, TOTE ekTeEAOUVTAl 01 EVTOAEC Nou BpiokovTal YeETAEU Twv AcEswv TOTE Kkal
AAAIQZ, 31apOpPETIKA eKTEAOUVTAI 01 EVTOAEG PeTAEU AAAIQZ kal TEAOZ_AN. H ekTéAeon Tou
NpoypPAUNATOC ouvexi(eTal UE TNV EVTOAN Nou akoAouBei Tn drjAwon TEAOZ_AN

2.4.3.2 Aoun noAAanAng eniAoyng

Kanoia npoBAfuaTa anaitoUv Tnv emAoyrn PHETA&EU NEPIGOOTEPWY Ao OUO NEPINTWOEIG
H yevikn ouvTtagn Tng noAAanAng dopng emidoyng AN...TOTE...AAAIQZ_AN civai:
AN cuvenkn-1 TOTE

evToAn-al

€EVTOAN-a2

éVToAh-av

AAAIQZ_AN ouvenkn-2 TOTE

€VTOAR-B1

EVTOAN-B2

éVToAh-Bv

AANIQZ

€VToAn-x1

EVTOAN-X2

;‘ZI;ITO)\I']-XV
TEAOZ_AN

EkTeAoUvTal ol eVTOAEG nNou BpiokovTal OTO AVTIOTOIXO TUAMA, OTav n ouvenkn €ivalr aAnéng. H
EKTENEON TOU NMpoypduPaToC ouvexileTal JE TNV eVTOAR nou akoAouBei Tn dnAwon TEAOZ_AN
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MapaTnpnoeig

e Mia ano TIG NEPINTWOEIG TNG OOUNG €NIAOYNG EKTEAOUVTAI O€ KABE NEPINTWON

e 3TIGC NEPINTWOEIC NoU Ba eheyxBoUv nepiAauBavoupe kal autnv TnG AavBaouévng l0aywyng
O0£d0HEVWV

e Ta napanavw Ba pnopoucav va uAonoinBouv Kal PJe NOAAEG OOPEG OUVOETNG ENIAOYAG

2.4.4 ENPWAEUNEVEG AOHEG

>Tnv uAonoinan evog aAyopiOuou unopoUPE va XpnoIKonoloUhE KAMNOIEC anod TIC Napanavw OONEC
WG THAHA EVTOAWV O AAAEC DOEC.

2.4.5 Aopn EnavaAnyng

MOAAEC POPEC NpENEI VA EKTEAEDTEI Wia oPaAda EVTOAWV NEPICCOTEPEG ANO HIA POPEC. =’ AUTEC TIC
NEPINTWOEIG XPpNalJonolouvTal ol oPEG enavainyng. Ynapxouv dUo NEPINTWOEIG: TO NARBOG Twv
enavaAfyewv va sival yvwoTo €€ apxng n oxl.

8.2 EVTOAEG enavaAnyng

H FAQZZA unooTtnpilel TPelG €VTOAEG enavaAnyng, TNV &vioAn OZO onou n enavainyn
EAEYXETAI ano pia AoyiKr €K@Pacn oTnv apxn Kdl eKTEAEITAl ouveXwG 000 n ouvelnkn eival
AANBRAc, Tnv evioAn MEXPIZ_OTOY o6nou n ouvlnkn BpiokeTal oTo TEAOG Tou BpOXou Kal
EKTEAEITAI CUVEXWG PEXPIG OTOU N ouvOnkn auTn yivel AANBNRc kar TEAoG TNV evioAn FIA, pe Tnv
onoia o Bpoxoc enavaAauBaveTail yia npokabopIioPEVO apiOPo Popwv.

8.2.1 EvroAn OZ0...EMANAAABE

'Otav Oev e€ival kaBopioyévo To NARBoC Twv enavaAnWewv €& apxnig TOTE dev WNopei va
xpnoigonoinBei n doun enavaAnwng FIA. 3 autiv TNV NEPINTWON XPNOIMOMNOIEITAl n doun
0Z0...ENMANAAABE.

e H yevikn oUuvTta&n Tng doung enavainyng 0Z0...EMANAAABE civai:

020 ouvenkn EMANAAABE
€EVTOANR-1
EVTOAN-2

EVTOAN-V
TEAOZ_ENANAAHWHZ

EAéyxeTal n ouvlnrkn kal av sival AAnBnNg, ekteAoUvTal o1 EVTOAEC NMou BpiokovTal avaueosa oOTIG
OZO0_ENANAAABE kal TEAOZ_EMNANAAHWHEZ. 2Tn cuvéxela eEAEyXeTal NnaAl n ouvebnkn kai av
IoYUEl, ekTEAOUVTAl NAAI 01 iDIEG EVTOAEG. 'OTav N AoyIkn ékppaon yivel Weudng, TOTE OTANATAEI N
enavaAnyn kai ekteAgital n evroAn peta to TEAOZ_EMANAAHWHEZ.

MapaTnpnoeig

e [péner va TovioTei OTI O €AeyxoG TnG oOuvlbnkng otn Oopn OZO0...EMANAAABE
npaygaronoleitTal oTnv apxr Tou Bpodxou. H dour| auTh YNopei va Pynv eKTEAECTEI Kapia gopa.

e XpNOoIYOMOIEITAl OTNV MNEPINTWAN MOU EXOUME TIMN Ppoupd dnA. BEAoupe n enavainyn va
oTapatda oTav o XpNoTnG OWOEl CUYKEKPINEVN TIUN.
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8.2.2 EvroAnl MEXPIZ_OTOY

ZUPnAnpwHaTika Tng doung 0Z0...EMANAAABE yxpnaoiponolsital n doun
APXH EMANAAHWHEZ... MEXPIZ OTOY.

e H yevikn oUuvTta&n Tng doung enavainyng APXH EMANAAHWHE... MEXPIZ OTOY cival:

APXH_ENMANAAHWHZz
€EVTOANR-1
EVTOAN-2

éVToAﬁ-v
MEXPIZ_OTOY ouvenkn

EkTeAoUvTal ol evToAEG peTalU Twv APXH_EMANAAHWHZ kal MEXPIZ_OTOY. ZTn Guvéxela
eAEYXETAI N AOYIKN €kppacn kal av dev IoxUel (gival weudnc), TOTE ol EVTOAEC nou BpiokovTal
avapeoa otic APXH_EMNANAAHWHE kai MEXPIZ_OTOY, skteAoUvTal ndaAl. EAéyxeTalr Eava n
AoYIKN €kppaaon kal av dev Io0xUEl, EnavalapBAaveTal n eKTEAEON TWV i01WV EVTOAWV.

'OTav n Aoyikr ékppaacn yivel AAnNBnNG TOTE oTAPATAEl N ENAVAANWN KAl EKTEAEITAI N EVTOAN UETA
ano Tnv MEXPIZ_OTOY.

MapaTnpnoeig

e MapatnpoUpe 0TI g€ auTn Tn OOMr 0 EAEYXOC TNG OUVONKNG NPAyUATONOIEITAl OTO TEAOC TOU
Bpoxou

e H doun autn ekTeAeiTal TouAdxioTov 1 gopa.

e XpNOIYOMOIEITAl OTIC MEPINTWOEIG NOU €XOUME MevoU emAoyng, ‘EAeyxo dedopévwv and To
NANKTPOAOYIO kal EnavaAnyn anavtwvTag o€ GUYKEKPIKMEVN EpWTNON.

8.2.3 EvroAn lNIA...ANO...MEXPI
'OTav €ival yvwaoTo To NANB0G TwV enavalnWewyv XpnaoigonoloUe Tnv doun enavaAnuwng FIA
e H yevikn oUuvTa&n Tng doung enavainyng FIA eivai:

FIA petaBAnt) AMO Tiunl MEXPI Tipn2 ME BHMA Tiun3
€EVTOANR-1
EVTOAN-2

EVTOAN-V
TEAOZ_ENANAAHWHZ

O1 eVTOAEG TOU BPOXOU €KTEAOUVTAI YIA OAEC TIG TINEC TNC METABANTAG and TNV apXIKn TIMNA HEXP!
TNV TEAIKN TIYA, QUEAVOUEVEG PE TNV TIPA Tou BruaTtoc. Av To Bnua e€ival ico pe 1, ToTE
napaAeinerai.

MapaTnpnoeig

e To TUAMa evToAwv nou BpiokeTal evTdg Tou FIA ovopaleral BpoXoc.

e H peraBAnTn Tou FIA dgv emiTpéneTral va aAAadlel Tiun péoa oTto Bpoxo.

e O TINEC TWV TIWAL, TIMA2 kal TIMA3 Ogv eival anapaitnTo va €ival aképaiol apiBuoi, aAAa
Mnopei va AdBouv kal dekadikr TIWN.

e [ia Tn nepinTwon FIA i AMO 1 MEXPI n ME BHMA 1
H petaBAnTn i 6a au&nBei and tTnv TR 1 yexpr TV TiFA N (TNV ovopaloupde PETPNTN) KATa
Mia povada kabe @opa.

e [ia Tn nepinTwon FIA i AMO k MEXPI n ME BHMA j
H peTaBAnTn i 6a auéndei n+1-k @opég yia Brpa +1
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H peTaBAnTn i 6a peiwBei k+1-n popec yia BRua -1ApIBUOC enavaAnWewy =
[AROAUTN_TIA(TeNIKA_TIMA-ApXIKA_TIKA)] div [AndSAuTn_Tiun(Bnua)+1]

>TnV NepinTwon nou 6a XpnoIYonoINGOUNE Wia HETABANTH yia va unoAoyiocoupe To adpolioua
NOAA@V TIHWV XpNolhonoiwvTag enavaAnnTikn dopn : Mpénel €Ew ano Tnv enavainnTikn doun
va Pndeviooupe TNV PETABANTA yia To dOpoioua, dIa@opPETIKA dev PNOpoUNE va yvwpilouue
TNV TIMA TNG KATA TNV NpwTn enavainyn

Fevik®g, Oev MNOPOUHE va XPrOIMONOINCOUHE MIa HETABANTR, av nponyoUHeva d&v
€X€1 AdBel TIHA - apxikonoinon. H apxikonoinon pnopei va npayuartonoinBei €ite pe Tnv

€icod0 OedopuEvwy o€ pia JeTaBANTN (EvToAn AlaBace) iTe ue ekXxwpnon TIFAG

e EIBIKEG poppeG TNG MIA:
a) FIA deiktn AMO pikpn TIWA o€ MeydAn Tyl ME_BHMA apvnTikO Kapid enavainyn,
B) FIA dciktn AMO MeydAn TiuR o€ Pikpn TIKA ME_BHMA B€TIkO kapia enavainyn,

y) FIA dciktn AMO pia Tiun otov €autd Tng ME_BHMA apvnTiko 1 BeTikd pia enavalnyn kai

0) FIA dciktn AMNO pia TN og yia GAAn ME_BHMA und<v aneipeg enavaAnuyeic.

MapaTnpnoeig yia TiIG SopEG enavaiAnyng

H doun enavaAnwng FIA xpnoigonolgiTal oTav €ival yvwaoTd To NARB0C TwV ENAVAAYE®WV EV® Ol

Oopéc 0Z0...EMANAAABE kal APXH_ENMANAAHWHE... MEXPIZ_OTOY 0OTIC AAAEG
NEPINTWOEIG,

'Eva {Tnua nou unopsi va Yyac anacxoAnoel OTIG AOKNOEIC ival N JETATPONN ano Tnv dia doun
oTnVv aAAn. Mia doun FIA pnopsi va yeratpanei navra oric 020...EMANAAABE Kkai
APXH_ENMANAAHWHS ... MEXPIZ_OTOY, 710 avTifeTo dev IoXUel navTtd. O1 JOUEC
0Z20...EMANAAABE kal APXH_ENMANAAHWHZ... MEXPIZ_OTOY pnopouv navra va

METATPANoUv ano Tn Wia gop®n otnv aiAn. Kabe FIA petatpénetal oe 020 kai MEXPIZ_OTOY,

TO avanodo oxl.

EHQWAEUHEVEG AOHEG

MoAU guxva yia Tnv €niAuan TwvV NPOoBANUATWY anaiTeitTal n Xprion EHPWAEUHEVOV BPOXWV.

2

auTn TNV NepINTwaon o £vacg Bpodxoc BpiokeTal YEaa oTov AAAO. 3TN Xpron TWV EHPWAEUHEV@V
BPOX®WV 10XUOUV OUYKEKPIYEVOI KAVOVEG Mou MpEnesl va akoAouBoUvTal auoTnpd yia TNV owaoTn

AEITOUpPYia TWV NPOYPAUNATWV.

ZUYKEKpPIHEVA:

e O e0wTePIKOG BPdXOG npenel va BpiokeTal 0AOKANPOG HEda oTov €EwTeEPIKO. O BpOXOG nou

Eekivagl TEAEUTAIOG, NPENElI va OAOKANPWVETAl NPWTOG.
¢ H cicodocg og kGBs BPOXO UNOXPEWTIKA YivETAl Ano Tnv apxn Tou.

e Aev pnopei va xpnoigonoin®si n idia peTaBAnTi w¢ PETPNTAG OUO I NEPICTOTEPWYV BPOXWV

nou o €vag BPIiOKETAl OTO ECWTEPIKO TOU AAAOU.
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3.1 Asdopéva

'Onw¢ n MANpo@opIkr opileTal wC €MICTAKUN 0 ouvAPTNON KE TNV £€vvold Tou dAyopiBuou, KaTd
Tov idlo Tpono n MAnpogopikn opileTal Kal o€ OXE€On HWE TNV £vvold Twv dedouevwv. 'ETol,
MANpo@opIKr BewpseiTal N eMOTAKN Nou PEAETA Ta dedopéva and TIC akOAOUBEG OKOMIEG:

YAikoU

To uAiko (hardware), dnAadr n pnxavn, €niTpEnsl ota Oe&dOMEVA E€VOG MPOYPAUMATOC Vda
anoBnkevovTal oTnVv KUPIA PVAMN KAl OTIG NEPIPEPEIAKEC GUOKEUEC TOU UMNOAOYIOTN WE OIAMOPEG
avanapaoTacelc (representations). TEToleg Hop@EG ival n duadikn, o kwdikag ASCII, o KwdIKAG
EBCDIC, To cupnAfnpwua Tou 1 i Tou 2 K.AM.

FNwoowv NnpoypapHaTicHouU

O1 YAwooecg npoypaupaTiogoU uwnAoU eninédou (high level programming languages) eniTpénouv
TN xprion diagopwv TUNwv (types) petaBAnTwv (variables) yia va nepiypawouv éva dedopévo. O
METAQPAOTNC KABe YAwoaoag gpovTilel yia TNV anodoTIKOTEPN HopPr anobrnkeuonc, ano nAsupdc
UAIKOU, KABe YeTABANTAC OTOV UNOAOYIOTH.

Aopwv AgdopEVOV

Aopn 0sdopévwy (data structure) sival €va oUvoAo dedouévwy padli ue €éva gUVOAO ENITPENTWV
AsIToupyiwv €ni autwv. MNa napadeiyya, pia Tétoia doun ival n eyypaer (record), nou pnopei va
neplypagel éva €idog, éva npdéowno kKAn. H eyypagr) anoteAeital and Ta nedia (fields) nou
anoBnkeUouv xapakTnploTika (attributes) diagopeTikoU TUNOU, ONWC Yid NAPAdEIYHNA 0 KWJIKOG,
N nepiypagn KAM. AAN pdopen doung dedopevwy €ival To apxeio nou anoTeAeiTal and €va oUvoAo
gyypa@wv. Mia emTpenTn AsIToupyia o €va apxeio €ival n O€Ipiakn NpocnEAAan OAwWV TwvV
EYYPAPWV TOU.

AvaAuong AsdopEvmV

Tponol KaTaypa®ng kal aAANAOCUOXETIONG TwWV JEJOHUEVWV PHEAETWVTAI £TOI WOTE vda
avanapaoTabei n yvwaon yia npaypaTika yeyovora. O1 TexvoAoyieg Twv Bacswv Aedopévav
(Databases), Tng MovTteAhonoinong Asdopevwy (Data Modeling) kal Tng AvanapdacTtaong MNvaong
(Knowledge Representation) avrikouv g€ auTr Tn okonid HEAETNG TwV JEDOPEVWV.

3.2 AAyOpiIOpoI + AopEéG Asdopévmv = Mpoypdappara

Aopn Asgdopévmyv: Eival €évag Tponog anobnkeuong (opydvwong) dsdopévwv nou ugioTavTal
enegepyaaia ano €va oUVOAO AEITOUPYIWV.

H Oopeg anoTeAeital and éva oUvoAo KOPBwv. KaBe koOuBog nepiExel pia anAn Tipn (apibuo,
aA@apnTo kAn) n pia nio ouvBeTn TP (N.X. Yia eyypaoen).

M.x. doun AioTag nou NepIEXEl akEPalouc aplBpouc:

(= ===

M.x. doun AioTtac nou nepiExel eyypa@eg (records. Eyypagr = Mia oudda Tipwv O1a@OpPETIKOU
TUMOU, NMOU MEPIYPAPOUV £va avTiKeiyevo. MN.x. pia eyypaen pabnTrn nepiEXEl To OVOUd, ENWVUMO,
€TOG YEvvNnong, TAgn kAN).

Napng
Zaxapiag
1986
r2

Nikog Mapia AKNG
Fewpyiou STepavn BepyiTtong

1986 1987 1986
ra2 ri ra2
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Baogikég Aeiroupyieg (| Nnpa&eig) eni Twv oWV SESOHEVMV:

MpoonéAaon (access)
Eivar n duvatotnTa npocfacn ot €va KOUPBO HWE OKOMO TNV avayvwon r TPononoirfoel Tou
NEPIEXOMUEVOU TOU.

Eicaywyn (insertion)
Mpoabrikn véou KOMBoU aTn doun.

Aiwaypagn (deletion)
A@aipoUue €vav kOuBo and tn dopn.

AvalnTnon (searching)
MpoonegAalvovTal ol KOWPol piac JoPNG ME OKOMO va €evTONIOTEI KAMOIOC MOU MEPIEXEl Mia
OUYKEKPIMEVN TIMA.

Ta&ivopnon (sorting)
AldTAOO0UNE TOUG KOPBouc TNG doung oe aufouoa 1 @Bivouoca oesipd (n.X. aA@apnTa KaTd
ENWVUMO, dvoua).

AvTiypagn (copying)
'OAoI 1] yepikoi kKOPPBoI avTiypdgovTal g€ yia aAAn dopun.

Zuyxwveuon (merging)
AUO0 1 nNeploocOTEPEG OONEC GUVEVWVOVTAI OE Wia gviaia doun.

Alaxwpiopog (separation)
Mia dour| diaonartal g dUo ) NePIOOOTEPEC. Eival To avTiypago TG CuyXwWVeEUONG.

MNa kabe AsiToupyia dnuioupyeiTal kal €&vag aAyopiBuog (n.X. aAyopiBuog avalnTnong kanoiou
OTOIXEIOU). APKETEC POPEG UNAPXOUV dIAPOPETIKOI aAyopiOuol nou uAonoloUv Hia CUYKEKPIMEVN
AsiToupyia (n.X. UNAPYXOUV ApPKETOI aAyopiBuol yia Tn Asitoupyia Tng Ta&vounoncg). ‘Ortav
OupBaivel auTod, eMIAEYOUNE Tov aAyopiBuo nou €ival nio anodoTikdg (N.X. Mo ypriyopog) yia Td
OUYKEKpIPEVA OedopEva.

Kavovag: Mpoypauuara = Aouég dedouévwyv + AAyopibuol

KaTnyopisg Sop®mVv SESOHEVWV:

ZTATIKEG

e To péyebog Toug €ival kabopliopevo (oTabepd) kal dev PeTaBAAAETal KaTd Tn dIApKEId
EKTENEONC TOU NMpoypAuPaToC.

e O1 kOUBOI aNoBNKeUOVTAl OE CUVEXOUEVEG BETEIC OTN WVNUN.

Auvapikég

e To péyeboc Toug d¢ev cival kaBopiopévo (dev sival aTabepd) kal PeTaBAAAeTal KaTd TN
O1apKeEIa EKTEAEONG TOU NpoypdupaToc. Mnopouv va giocayovTtal veéol KOUBol Kai va
dlaypagovTal undpyovTeG.

e To péyeboc Toug dev cival kaBopiopévo (dev sival aTabepd) kal JeTaBAAAETal KaTd TN
O1apKeEIa EKTEAEONG TOU NMpoypdupaToc. Mnopouv va gicayovTal véol KOuBol Kai va
dlaypagovTtal undpyovTeG.

e O1 kOuBoI dev anoBnkelovTal O GUVEXOUEVEG BETEIC OTN WVNHN.
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3.3 Mivakeg

XapakTnpIoTIKOG €KNPOCWNOG TWV OTATIKWV OJopwv. [Mepiéxel €va otabepd oUVOAO KOUBWV
(B£0e1g) nou anoBnkelovTal 0 OUVEXONEVEG B€aeic oTn Yvnun. Eniong, 0Aa Ta aToixeia €ival Tou
idlou TUNoU (dnAadn akEpaiol, NPAYHATIKOI KAM).

Mivakag ival €va guvoAo avTikelyevwy idlou TUMOU, Ta onoia avagEpovTal Je €va Koivo dvopa.
Kabe éva ano Ta avTikeiyeva nou anaptifouv Tov nivaka A£yeTal OTOIXEIO Tou nmivaka.
Hava@opa o aTtouika OTOIXEia TOU nivaka Yiveral JE To OVoud Tou nivaka akoAouBoUpevo ano
€va OeikTn.

9.1 MovodiaoTarol nivakeg (piag ypapHng A Hiag oTAANG)

O1 nivakec nou xpnolgonolouv &va HOvo OJeikTn yia Tnv avagopd TwV OTOIXEIWV TOug,
ovoualovtal povodiaoTarol nivakec. To Ovoua Tou nivaka Pnopei va €ival onolodrnoTte JekTo
ovoua ™G FAQZZAZ kal o deikTng €ival pia aképaia ékgpacn, orabepr r METABANTRA nou
nepikAgieTal yéoa ora cUPBoAa [ ].

Nn.x. Mivakag akepaiov M [5] Nn.x. Mivakac aAgapiduntikwv M [4]
1 2 3 4 5 1 2 3 4
12 -4 22 45 -7 ‘ridvvnc’ ‘ANEka’ ‘Mapioc’ YAknc’

O1 apiBuoi navw and TIc B£0eIG Tou nivaka dnAwvouv Tov apiBud B€ong Tou nivaka. O apiBuog
Bconc Aéyetal kal deikTng B€ong. O nivakag opileTal wg €ENG: ovopa_nivaka [diaocTaoceig].
M.x. aképaiog M [5] dnAwvel povodiAoTaTo nivaka Wiag ypapung nevre Bécswv (OTNAEG) nou
nepIEXEl AKEPAIOUG.

Fevika, opideral wg N [N]

MNa va avagepBoUPe 0TO NEPIEXOUEVO Wiag B€ong Tou nivaka Baloupe To ovopa[0£on].
MNa napadeiypa, M[1] = 1o nepiexopevo TnG Béong 1, M[6] = To nNepieXOUEVO TNG BEONC 6.

9.3 MNoAudiaoTartol Nivakeg (NOAA®V YPAHH®V KAl CTHA®V)

O1 povodidoTaTol NiVAKeS, WG YVWOTO, €XOUV MId YPAUMN Kdl MOAAEG OTAAEC. ‘OTav, €XOUME
NEPICOOTEPEC AnNd MIA YPAMMEG O€ £vav Mnivaka, TOTE 0 nivakag auTtdg ovopdaldeTal noAudiaoTaToc.
MNa Toug nivakeg 2-01a0Tacswyv anaitoUuvTal 2 J€ikTeg (OTOUG JOovOodIAoTATOUC NiVAKEG £XOUME €va
OeikTn). O NpwTOC dEIKTNG avaPEPETAl OTIC YPAUMUEC Kal 0 OEUTEPOC OTIC OTNAEG.

EOw €xoupe NepICCOTEPEC ANO Pia YpAuNEC. KaBe ypauun €xel €va oUvoAo BE€oswv (OTAAEG).
>To napakdtw napadelypya o nivakag opiletal we €&NG: aképaiog M [3,4]. H npwTtn diaoTaon
ava@EPETAl OTIC YPAUMEC Kal N OeUTEPN OTIC OTNAEG.

Fevika, opileral wg M [M, N] yia évav nivaka MxN.

1 2 3 4
1 Mnri,11] Mnri,2] Mnri,3] Mnri,41]
2 nr2,11 nr2,21] nr2,31 nr2,41
3 Mnr3,1] nr3,2] nr3,3] nr3,3]

Na va avagepBoUUe OTO NEPIEXOHEVO HMiag O£ong Tou JdiodidoTraTtou nivaka BAloupe To
ovopa_nivaka [ypapun , otAAn]. AnAadr, n 6€on npoadiopileTal and Tov apiOud ypaupung Kai
oTAANG.

MNa napadeiypa, M[1,2] = 10 nNepiexdyevo TnG B€ong otn ypauun 1 kai otnAn 2, M[3,2] = 10
nepieXoONEVO TNG B€0NG 0T YPAuKn 3 Kal aTnAn 2.
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Tunikég ene&epyaocieg (AeIToupyieg) o€ €vav nivaka:

AiaBaopa Twv oToIXEiwv Tou nivaka, dnAadn silcaywyn TIHWV OTIC BECEIC TOU.
EKTUNWON TWV OTOIXEIWV TOU Mivaka.

YnoAoyiopo¢ Tou a8poiopaTog Twv CTOIXEIWY ToU.

YNoAoyIOUOC TOU HEGOU OPOU TWV CTOIXEIWV TOU.

EUpeon Tou eAayI0TOU 1} HEYIOTOU OTOIXEIOU TOU.

AvadnTnon €vog oToIxEiou.

Ta&ivopnon Tou nivaka.

Zuyxwveuaon dU0 NIVAaKwV.

>TOUuC aAyoplBUouc TOU nivaka XpnoiJonoloUhE, G €ni To nAsioTov, Tn Ooun
rIA...ANoO...MEXPI

9.2 MNoTe npénel va XpnoigonoloUuvTal Nivakeg

MOoTE €ival NPOTIHOTEPO va XPNOIHONOIOUHE TOUG NIVAKEG;
'OTav Ta dedopEva nou €l0ayoupe, anaiTeital va BpiokovTtal otn YvAun RAM ka6’ 6An tn didpkeia
EKTENEONC TOU NpoypANPaTOC.

H xprnon mvakwv eival €évag BoAIkog Tponog yia Tn diaxeipion noAAwv dedopévwy 10iou TUMNOU,
aAAda ouxva n xprion Toug ival NePITTH Kal enidnpia oTnv avanTtugén Tou npoypdupaToc.

Mépa and Ta NAEOVEKTHANATA Nou avapepbnkav, undpxouv kal dUo PEIOVEKTAUATA anod Tn Xprnon
MvAakwy.

1. O1 nivakeg anaitouv HvApn. Kdabe nivakag deopelel and Tnv apxn TOU MNpoypauuaToq
NOAAEC BECEIG UVAKNG. Z€ €va PEYAAO KAl GUVOETO NpOypappa n aogkonn Xpnon HEYaAwv mvakwv
Mropei va odnynoel akoun Kal o€ aduvayia eKTEAEONC Tou NpoypdupaToc..

2. O1 nivakeg nepiopifouv TIG dUVATOTNTEG TOU NPOYPAMHATOG. >TO MPOYPAUHa UNApXel
avwTaTo Opio oTo NAMBoC Twv aplBuwyv ico pe éva otabepd apiOud. AuTd yiaTti ol Nivakeg sival
OTATIKEC OOMEC Kal To PEYEBOC Toug nMpénel va ONAWVETAl oTnV apxn Tou NPoypduudaTos, Ve
NApaPéVEl UNOXPEWTIKA 0TABEPO KATA TNV €KTEAECN TOU NPoypdupaToq
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3.4 Z10iBa

H oToiBa uAonoiei Tn Aoyikr LIFO (Last In First Out). Ta dcdouéva eiIc0dayovTadl OTNV KOPUPR
TNg oToiBag evw n agaipeon evog OTOIXEIOU YiveTal navra anod TNV KOPUPR Tng oToiBdac.

H oTaTikf oToifa uAonoleiTal Pge pgovodidoTaTo nivaka kai xpnoigonolisi éva dgiktn Top nou
Ogixvel oTnVv Kopu@n Tng oToiBac.

O1 AeiToupyigg ival duo:

¢ H sicaymyn-®0non (Push) svoc aToixeiou aTnv Kopugpn Tng oToifac.
¢ H efaywyn-an®Onon (Pop) £vOG OToIXEIOU ano TNV Kopu®r Tng oToiBac.

Mapadeiypa:

Top - 32

Top - 4 4
3 Eicaywyn Tou 32 3
-6 -6

8 8
10 10
A@aipeon oToIXEiou.
Top - 4 \
3 To 4 6a agpaipebei. Top — 3
-6 -6
8 8
10 10

Znueinon: Katd tTnv sioaywyr| €vog artoixeiou (wBnon), npenel va yiverar €AeyXoc UANWG N
oToiBa eival yeparn (dnAadn undapxel aAAn eAeuBepn B€on oTov nivaka). AnAadr|, EAEYXEl PANWG
oupBei unepxeihion (overflow). AvTioToixa, katd Tnv agaipeon evdg oToixeiou (anwbnon),
npénel va yiverar €Aeyxog MpANwG n oToifa e€ivar adesia. AnAadn, eAEyxel PANWG OupPei
unoxeiAion (underflow).
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3.5 Oupa

H oupd uhonoisi Tn Aoyikn FIFO (First In First Out). Ta dcdopéva €il0ayovTal oTo Niocw HEPOG
TNG oupdc evw n €Eaywyn vOg GTOIXEIOU YIVETAl NAvTa and To NNpooTIivo PHEPOC TNG oupdag (ONwe
oupBaivel og pia oupda og Tpanela).

H oTaTiki oupd uAonolsiTal Je povodlaoTaTo Nivaka kal Xpnoiponolei dUo deikTeg: Tov Front nou
OgiXVel 0TO YNPOCTIVO PEPOG TNG OUPAC Kal Tov Rear nou dsixvel 0ToO Niow PEPOC TNG OUPAC.

O1 AeiToupyieg €ival duo:

e H g10aywyn €vOG OTOIXEIOU OTO NioWw PEPOG TNG OUPAG.
e H g&aywyn evOc OTOIXEIOU ano To PUNPOCTIVO HEPOC TNG OUPAC.

Mapadeiypa: ’—>
Eicaywyn Tou 8
| « [ 5] 12 | 7| 4 | « | « | 5[ 12 [ 7] 4| 8 | « |

t t t t

Front Rear Front Rear

EEaywyn oToixeiou.
To 5 Ba eEay0ei.

| « [ 5] 12 | 7 | 4 | « [ <« | 12 [ 7] 4 | « |
T T T T
Front Rear Front Rear

ZnMeinon: Kata Tnv €10aywyr VoG OTOIXEIOU, NPEMEI va YiVETAl EAEYXOC HANWG N oupd &ival
yeHATn (OnAadn dev undapxel GAAn B6€on aTov nivaka). AvTioToixa, Kata Tnv €Eaywyrn evog
OTOIXEIOU, NPEMEI va YiVETAl EAEYXOC UANWCG N oupa cival adeia.

MAeovekTRuaTa / MEIOVEKTAHATA TOV NIVAKWV

MAgovekTRHara

Eival évag BoAikdg kI eUkoAoG Tpdnog diaxeipiong Tou idlou TUNOU.

MeiovekTRparTa

1. Anaitouv pvApn. O nivakag deopelel and TNV apxn Tou MPOoypAUNATOC APKETEG OEOEIC
MVNAUNG. 'ETOl, av xpnoigonoloupe noAAoUG nivakeg os €va npdypauua 1o eniapUvoupe 000V
agopa Tn PvAun.

2. Nepiopioule TIG SUVATOTNTEG TOU Npoypapparog. Ensidn o nivakag ivar otartikn doun,
Oev pnopei va aAAagel To YEYEBOG TOU KATA TNV EKTEAECN TOU NPoypAaPaTo .
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9.4 TunikEG ene&EPyacieg NIVAK®OV

Ta npoypdupata Ta onoia xpnoigonoioUV MivAaKeEG MNOAU Ouxva anaiTouv OUYKEKPIMEVEG
ene&epyaoieg oTa oToIxeia Tou nivaka. OI TUNIKEG auTeg eneEepyaaieg eivai:

e  YnoAoyioHOG aOpoIicHaTWV OTOoIXEiWV TOU nivaka
MoAU ouxva anaiTeitTal 0 UNoAOYIOMOG ToUu aBpoiopaTog OTOIXEiWV TOU nivaka nou €XOouvV Koivd
XApaKTNPIOTIKA yia napadeiypa BpiokovTal atnyv idia oTAAN 1 oTnyv idia ypauun.

e EUpeON TOU PEYIOTOU I} TOU EAAXIOTOU OTOIXEIOU

Av o nivakag dev eival Ta&ivounuévog, TOTE NpENEl va cuykpiBoUv Ta OToIXEia €va Npog €va, yid
va Bpebei To PEyIoTOo ) To eAdxIoTo. Av 0 Nivakag €ival Ta&IVounNUEVOG, TOTE NPOPAVWEG TO HEYIOTO
Kal To eAaxioTo BpiokovTal oTa dUo akpiavda GToIXEia Tou Mivaka.

e AvalATnon €vOG OTOIXEIOU TOU nivaka

AUo €ival ol nA&ov diadedopevol aAyopiBuol avaliTnong:
o H ceipiakn avaliATnon

o H duadikn avai{iTnon

H oszipiaki pEBODOG avalntnong €ival n nio anAn, aAAd kal n AlyOTEPn aANOTEAECUATIKN
MEB0DOG. XpNOIYONOIEITAl OJWC UNOXPEWTIKA YIA Mivakeg nou dev gival Ta&ivounuévol. AvTiBeTa n
duadiknn avalATnon xpnolgonoleitar poévo O TaA&ivounuéEVOUC NIVAKEG KAl €ival oa@wg
anodoTikdTEPN and Tn osipiakn PEBodo.

e Tadivopunon TwvV oToIXEiWV TOU nivaka

H enmiAoyn Tou KaAUTeEpou aAyopiBuou eEapTaTal Kupiwg and To NANBOGC Twv OTOIXEIWV TOU nivaka
Kal Tnv apxikn Toug d1aTta&n, av dnAadn o nivakag eivar TeAEiwg aTta&ivountoc 1 HEPIKWG
Ta&ivounuévoc.

e AIaXWPICHOG EVOG Nivaka o€ U0 N NEPICCOTEPOUG
e SuyxXwveuon dU0 NIVAK®WV

>konocg Tng €ival n dnuioupyia and Ta aTtoixeia duo (N NepIcodTEPWV) TAEIVOUNMEVWY NIVAKWV
€voG aAAou, nou sival kal auTtog TagIvounuEVog.

3.6 AvalnTnon
A. Zzipiakn avalATnon

Edw Oa doUue Tnv oeipiakn HEB0DO. H Aoyikn €ival n €ENG: ZapwVOUNE TOV Nivaka Kal
eEeTaloue og KABe BEaN av To aTolxeio TNG B€0NG auTnG €ival ioo PJe AuTO Nou WAXVOUUE. Av
val, TOTe oTapaTaue.

MoTe XpNOIHONOIOUHE TNV HEBODO auTh;

e '‘OTav o nivakag €ival pun Tagivounuevog
e O nivakag eival pgikpou peygdoug (n.x. N <=20)
e H avalfTtnon va npayuartonolgital onavia, d10TI N NEBOJOC auTn ival OXETIKA apyn.

©a xpelaoToUpe pia peraBAnTi AoyikoU TUNou, nou 6a yivel aAnBbng av To oToixeio Bpebei.
Eniong, dev yvwpiloupe og nola B€on PBpiokeTal. Mnopei va eival otnv 1" B€on, aAAa pnopei va
gival otn N°M B¢on. Oa xpnoiKonoIfRooups kal pia peTaBAnTh 6€on nou Ba kpatroel Tn Béon
onou BpEONKe.
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MPOrPAMMA € Lp LOXKA_AVXCATNON_ZTO LXE LOU_M LvaKa
! oeAibdo 64 Tou BLPBAiou
! geAida 47 Tou BiBAiov B' Avkeiou

STAOEPEX
n =10

METABAHTEZ
AKEPAIEZ: i, position
NMPArMATIKEZ: table[n], key
NOIFIKEZ: done

APXH

rTA i ANO 1 MEXPI_n
AIABASE table[i]
TEAOZ_EMNANAAHYH=

FPAYE 'Awoe oplOUO yLx avaCnTnon oTtov mivoko'
AIABASE key

done <- YEYAHZ
position <- 0
i<-1

0z0 (done = YEYAHZ) KAI (i <= n) EMANAAABE !
000 O€V €LUXOTE OTO TEAOG TOU TiVAKX KxL O€v Ppebnke
AN table[i] = key TOTE / av 70 7 OTOLXELO LOOUTKL [E KUTO TOU WOXVOULE

done <- AAHEHZ ! BpebBnke
position <- i ! BaAe Tov opLBuo Beong
ANNIQ= I adAAwwg otn uetapAntn Oeon
i<-i+1 ! mpoxwpa oTnv emouevn Beon
TEAOZ_AN
TEAOZ_ENANAAHYHZ

AN (done = AAHOHZ) TOTE
FPAYE 'To oTOoLXELO '
AANNIQX
F'PAYE 'To OTOLXELO
TEAOZ_AN

, key, ' Bp€bnke otn B€on ', position

, key, ' dev PBpebnke oTov d0BEVTX TMivoKx'

TEAOZ_MPOIrPAMMATOZ € Lp LOXKA_AVXCATNON_ZTOLXE LOU_MN VoK

Maparnpnosig:

H avalitnon otapatd POAIG evTonioesl KANolo OTOIXEIO Nou €ival ico Pe TNV avalnToUpevn TIKNA.
To npoypaupa MapaAAaynn Nol oTn OUVEXEId AMOTEAEl Tporonoinon Tou npoypAuuaTog
oslplakng avalTnong waoTe va KaAunTel Tnv aduvapia auTr| kal ouvexilel Tnv avaldtnon woTe va
evTonioel OAEG TIG TIMEG TOU Mivaka table nou éxouv Tiun ion pe Tn peTaBAnTh key.

MapaAAayn Nol: Tpononoinon Tou nNPOYPAHHATOG OCEIPIAKNG avalrnTnong ®oTE vd
avalnta oAeg TiIG O£0€I1G Nou BpiokeTal n avalnToUHevVN TIHA

MNa Tnv anoQuyn TeppaTiopgoU Tou Bpoxou avalntnong, €€aAsipoupe Tnv PeTaBAnTh done ano
0AOKANPO TO nMpoypaupa. Eivar npogavég 0TI n Tign nou avalnToUpe oTov nivaka (JeTaBAnTn
key) pnopei va BpiokeTal o€ nNepIoodTEPEG ano pia B€oeig Tou nivaka table. Av dev eniBupoUpe
nepaiTépw ene€epyaoia Twv BE0EwV aUTWV anAd TIG EKTUNWVOUNE

QOTOOO, UNApXeEl N nepiNnTwon ol BE0EIC AUuTEC va npénel va anobnkeutolv wOTE va
xpnoigonoinBolv o kAnolo AAAo onueio Tou aAyopiBuou. Mwc npénsl va anoOnkeUOOUME TIG
B<€oeic auTeg; Aedopévou OTI dev yvwpiloupe €€ apxng To NARBoc Twv dedopévwy Oev UNOPOULE
va Xpnoigonoinooupe HETaBANTEG yia To oOkond auTtd. Katd ouvéneia, npEnel  va
XpNnolonoinooupe €vav aAAo nivaka (€otw pe ovopa POSITION_TABLE) woTe va kataxwpouvTal
0€ auToVv ol B€oeic Tou nivaka table nou evtonioTnke n TINA TNG HETABANTAC key

To péyeBog Tou nivaka POSITION_TABLE eival n kabwg npénel va KaAUWOUWE TNV akpaia
NEPINTWON va Undpxouv Kal oTiG n B€oeIg Tou nivaka table n Tiun nou €xel n pyeraBAnTh key. H
hMeTaBANTA count_found 6a nepiéxel To NARBoc Twv B€0gwv nou IkavonoioUv Tnv avadntnon. O
aAyopiBuog napouadialeTal evaAAaKTIKAG Pe duo TpOMNoucG. A@oU eniBupoUNE va OApWOOUME

32



AvanTtugn Eqpappoywv os MpoypappaTioTiko MepiBaAlov

0AOKANPO ToV Mivaka auTd Pnopei va yivel ye Tnv doun enavainwng a...anod...Jéxpl avTi yia tnv

'‘0O0o0...enavaiaBe nou xpnoigonoindnke ora nponyoUueva napadeiyuara.

NMPOrPAMMA € Lp LOKKA_AVXTNTNON_ZTO LXE LOU_TN LVaKX

! geAidba 64 Tou BiBAiov

! A€ oTouxTo THV avaCHTHON ME TNV EUPETN TOU OTOLXELOU

! aAAa OUVEXLITCEL Yyl v EVTOTLOEL KoL OGAAEC EUPXVIOELS TOU

STAOEPEX
n =10

METABAHTEZ
AKEPAIEZ: i, count_found
NMPArMATIKEZ: table[n], key

APXH

rTA i ANO 1 MEXPI_n
AIABASE table[i]

TEAOZ_ENANAAHYHX
FPAYE 'AWO€E oplOUO yLx avaeCATNon oTov Tivoko'
AIABASE key
i<-1
count_found <- 0
020 (i <= n) ENANAAABE ! 600 b€v €iunxoTe 0TO TEAOC TOU TiVAXKKX
AN table[i] = key TOTE / av 70 7 OTOLXELO LOOUTKL [IE XUTO TOU WEXVOUUE
count_found <- count_found + 1 ! Bpebnke
FPAYE 'To oTtolLxeio ', key, ' Ppébnke ortn Béon ', i
TEAOZ_AN
i<-1i+1 ! mpoxwpa oTnv emouevn Beon
TEAOZ_ENANAAHYHX

AN (count_found <> 0) TOTE

FPAYE 'To oTtolLxeio ', key, ' Ppébnke cge ', count_found,
ANNIQX

FPAYE 'To OTOLXELO
TEAOZ_AN

B€oeLc’

, key, ' dev Bpébnke otov d00évTa Tivoko'

TEAOZ_IMPOIPAMMATOS € Lp LXKN_AVXTHTNON_ZTOLXE LOU_MiVaKx

N evaAAakTika

NMPOrPAMMA € Lp LXKA_AVOTHTNON_ZTO LXE LOU_IMiL VoKX

! geAida 64 Tou BirBAiov

! A€ oTouaT TRV ®voCHTNON LIE TNV EUVPEODN TOU OTOLXELOU

! aAAa OUVEXITCEL Yyl v EVTOTLOEL KoL OGAAEC EUPXVIOELS TOU

STAOEPEX
= 10
METABAHTEZ
AKEPAIEZ: i, count_found
NMPArMATIKEZ: table[n], key

APXH

FTA i ANO 1 MEXPI n
AIABASE table[i]
TEAOZ_EMNANAAHYH=

FPAYE 'AWO€E oplOUO yLx avaeCTNnon oTov Tivoko'
AIABASE key

count_found <- 0
N'TA i ANO 1 MEXPI n ! 000 €V €LuXOTE OTO TEAOG TOU TivaKa
AN table[i] = key TOTE / av 70 7 OTOLXELO LOOUTKL [E KUTO TOU WOXVOULE
count_found <- count_found + 1 ! Bpebnke
FPAYE 'To oTtoLxeio ', key, ' Ppébnke ortn Béon ', i
TEAOZ_AN

TEAOZ_EMANAAHYHZ

EnmipéAeia : Kupiakou MFewpyliog ZeAida
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AN (count found <> 0) TOTE

FPAYE 'To oTtolLxeio ', key, ' Ppébnke oge ', count_found, ' BéceLc'
AANNIQX

FPAYE 'To otoLxeio ', key, ' dev Bpebnke otov dobBevTa mivokon'
TEAOZ_AN

TEAOZ_MPOIrPAMMATOZ € Lp LOXKA_AVXCATNON_ZTOLXE LOU_MNLvaKa

Maparnpnosig:
To napanavw npdypappa Xpnoiyonolsital 6Tav o nivakag table dev eivar Ta&ivounuévoc.

To npoypaupa MapaAAaynn No2 oTn OUVEXEId AMOTEAEl Tporonoinon Tou npoypAuuaToc
o<IplaknG avaldfTnong waoTe va KaAunTel Tnv aduvapia auTr Kal oTaparta Tnv avadimnon HOAIC
OuUVavTnoel KAanolo aToiXeio Tou nivaka table nou eival peyaAUTtepo anod To {nToUpevo (METABANTN
key) og Ta&vounuévo nivaka.

MapaAAayn No2: Tpononoinon Tou NPOYPdHHATOG OCEIPIaKNG avalrnTnong ®WoTE vd
AsiToupyei BEATIOTA o€ Ta§ivopunuévo nivaka

NPOrPAMMA € Lp LOKA_AVXTCHTNON_ZTO LXE LOU_OE_TKE LVOUNMUEVO_MLVRKX
! geAida 64 Tou BiPAiov
! e ta&rvounuevo mivake ue avovow dLaToEn

STAOEPEX
n =10

METABAHTEZ
AKEPAIEZ: i, position
NMPArMATIKEZ: table[n], key
NOIFIKEZ: done

APXH

rTA i ANO 1 MEXPI_n
AIABASE table[i]
TEAOZ_EMNANAAHYH=

FPAYE 'Awoe oplOUO yLx ovaCnTnon oTtov mivoko'
AIABASE key

done <- YEYAHX
position <- 0
i<-1
00 (done = YEYAHXZ) KAI (i <= n) EMNANAAABE
! 000 6€v €luxoTe OTO TEAOG TOU Tivakx KoL O€v Bpebnke
AN table[i] > key TOTE ! orauate Tnv emovainyn, o€ Bo Bpebei To oToLxELO
done <- AAHOHX
AMIQz AN table[i] = key TOTE
! av TO 1 OTOLXELO LOOUTXL HE XUTO TOU YOEXVOUME

done <- AAHOHZ ! oTouxToe TNV €maveAnyn, To OTOLXELO PBpebdnke
position <- i ! BaAe Tov opLBuo Beonc
ANNIQX
i<-i+1 ! mpoxwpa oTnv emouevn Beon
TEAOZ_AN
TEAOZ_ENANAAHYHX

AN (position <> 0) TOTE
FPAYE 'To OTOoLXELO '
ANNIQZ
F'PAYE 'To OTOLXELO
TEAOZ_AN
TEAOZ_MPOIrPAMMATOZ € Lp LOXKA_AVXCATNON_ZTOLXE LOU_OE_TKE LVOUNUEVO_MLVOKX

, key, ' Bp€bnke otn B€on ', position

, key, ' dev PBpebnke oTov d0BEVTX TMiLvoKx'

Maparnpnosig:
H avalntnon otapata otav n TN npoc avalntnon (MeTaBAnTh key) eival pikpoTEpN ano Tnv
Tpéxouaoa TiUn Tou nivaka table.
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€ auTtnVv TNV nepinTwon dev €xel vonua va ouvexioTei n avalntnon kabwc dev avauéveral va
EXEI EMITUXEG ANOTEAETHA.

4 |9 |12 |19 |23 |45 |53 |67

MNa napdadsiyya n avalitnon yia Tnv TR 14 otov napandvw nivaka Oev €xel vonua vda
ouvexloTel YeTa Tnv 4" enavainwn (i=4, table[i]=19) kabwc o apiBPOG 14 nou €ival HIKPOTEPOG
Tou 19 anokAegieTal va BpiokeTal o€ kanola and TIG enopeveg BEoeig Tou nivaka. ‘ETol,
ano@eUyovTal AOKONEC ENAVAAnWeIG. To av evTonioTnke r ox1 n TINN key To avixveUOUWE HE TN
METABANTA position kal 0xI Je TV done kKaBwg n TeAeuTtaia AapBavel Tnv TIWA aAnBng akoun Ki av
Oev €upédbn n key.

Znpeinon: 'OTav o nivakag ival Ta§ivounMEVOG €ival NPoTIMOTEPO va XpnoidonolgiTal hia nio
anodoTikn (ypnyopn) HEBodo nou ovopdleTal duadikn avalnTnon.

B. Auadikn AvalnTnon

MPOrPAMMA AULXd LKA_AVXTATNON_ZTOLXE LOU_O€E_TKE LVOUNUEVO_MLVOKX
! geAidba 64 Tou BLBAiou
! rae Ta&rvounuevo mivake ue avovow dLotToEn

STAOEPEX
n =10

METABAHTEX
AKEPAIEZ: i, position, start, end
NMPArMATIKEZ: table[n], key
NOIFIKEZ: done

APXH

FTA i ANO 1 MEXPI n
AIABASE table[i]
TEAOZ_EMNANAAHYH=

FPAYE 'Awoe oplOUO yLx ovaCnTnon oTtov mivoko'
AIABAZE key

done <- YEYAHZ

position <- 0

start <- 1

end <- n

0z0 (start < end) KAI (done = YEYAHZ) EMANAAABE
i <- (start + end) div 2

AN table[i] = key TOTE / av 70 7 OTOLXELO LOOUTKL [IE XUTO TOU WOXVOUUE
done <- AAHOHX ! Bpebnke
position <- i ! BaAe Tov apLBuo Beong
ANNIQX
AN table[i] > key TOTE ! av To THTOUUEVO €LvalL ULKPOTEPO
end <- i -1 ! TO0TE BPpLOKETKL OTO KATW HEPOG
ANNIQX
start <- i + 1 ! aAALwg BplOkeTL OTO TMOVW LEPOG
TEAOZ_AN
TEAOZ_AN
TEAOZ_ENANAAHYHX

AN table[i + 1] = key TOTE
! avalntnon uiog emimAeov Beong yLo tnv mepLmTwon CLyoU aplBuol oToLXELwv

done <- AAHEHZ ! BpebBnke
position <- i + 1 ! BaAe Tov apLBuo Beonc
TEAOZ_AN

AN (position <> 0) TOTE

FPAYE 'To otoLxeio ', key, ' Bpe€bnke otn B€éon ', position
ANNIQZ

FPAYE 'To oTtoLxeio ', key, ' dev Bpebnke otov dobevTta mivako'
TEAOZ_AN

TEAOZ_MPOrPAMMATOZ Auxd LKA_AVXCATNON_ZTO LXE LOU_O0€E_TKE LVOUNUEVO_ILVOKX
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3.6 Tagivounon

A. Ta§ivopunon He guBeia avraAAayn i puoalidag

H HEB0J0G TNG puoaAidag (Bubble Sort) n euBeiag avraAAayng. BaoileTal otnv apxr TnG
OUYKPIONG YEITOVIK®WV OTOIXEIWV ToU nivaka kal avTtaAAayng Toug peExpl va diataxBbouv OAa oc pia
oeipa (au&ouoa f eBivouoa).

H Aoyikn €ival n €§ng: Kavoupe 01ad0XIKEG CAPWOEIG OTOV Mivakd. e kABe odpwaon, To
MIKpOTEPO oToixeio (yia au&ouoa) PETAKIVEITAlI MPOG TNV KOPU®PI ToU nivaka agoU Yivouv OAEG ol
oapwaoelc Ba €xel eniTeuxBei n Ta&ivounon.

MPOrPAMMA T&E LVOMNON_ZTOLXE LWV_MLVOKX_PUTOA LdxC

! geAidba 67 Tou BiBAiou

! oeAidbo 56 Twv o0dbnyLwv UHEAETNG

! ZEKLVWVTHG XTO TO TEAEUTKLO OTOLXELO TOU TLVOKX

! o€ k&Be meEpoOUK XV KATTOLO OTOLXELO ELVXL MULKPOTEPO XTO TO MPONYOULEVO TOU
! mnyoiver mpo¢ T UTPOOTH LIE AVTLUETAOEOH TOUG

STAGEPEZ
n =10
METABAHTEZ
AKEPAIEZ: 1, j
NMPArMATIKEZ: table[n], temp

APXH

rTA i ANO 1 MEXPI_n
AIABASE table[i]

TEAOZ_ENANAAHYHZ
FIA i ANO 2 MEXPI n ! To 1 oapwver amo Tn 2n Oeon e€wg TO TEAog
A j ANO n MEXPI 1 ME_BHMA -1 ! T0 j amo 1O TEAOG mpog Tn Beon 1

AN table[j] < table[j - 1] TOTE
! av TO j OTOLXELO €lval HLKPOTEPO &mO TO j-1 OTOLXELO
temp <- table[j - 1] ! T0TE KAVE avTLUETKOEON OTOLXELWV.
table[j - 1] <- table[j]
! AnAadn, 1O j oToLxeio B maer orn Beon Touv j-1 kot TO j-1 oTn Beon Tou 7.
tab1efj] <- temp
TEAOZ_AN
TEAOZ_ENANAAHYHX
TEAOZ_ENANAAHYHX

FPAYE 'O TOXELVOUNUEVOC MLVOKXG €ilvoL:'
N'A i ANO 1 MEXPI n

FPAYE '>ToLxeio Mivekx [', i, ']= ', table[i]
TEAOZ_ENANAAHYHX

TEAOZ_MPOrPAMMATOZ T&E LVOMNON_ZTOLXE LWV_MNLVOKX_PUTXALOKC

Maparnpnosig:

e H d1aT1a&n Tng Ta&ivounoncg sival av§ouoa. Na @Bivouoa Ta&ivounon, apkei va avTioTpagei n
@opa TN ouvenkng TNG dOUNG eNIAoynG Av

e O nmivakag table gival yovodidoTaTog

MapatnpoUue OTO EMOMEVO OXNUA TNV «E€IKOVA» TOU Mivaka oTo TEAOG kaBe enavaAnuwng Tng
€EWTEPIKNG doung MNa. And Tnv TeheuTaia B€on Tou nivaka €wG TNV i, av n TIYA KAnolou KeAlou
TOU nivaka €ival yIkpdTEPN anod auTr] ToU ENOUEVOU KeEAIOU, TOTE AVTIMETABETOUHE TIG TINEC TOUC.
'ETO1, av undapyel KAnolog PIKpOg apiBuog os "xaunAn" 6€on otov nivaka diadoxikd "aveBaivel" os
"uwnAoTEPEC" BETEIC ONWG KIa PUOCGAAida OTo Uypo.
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Apikd Tehka

KAEISA KAs1da
=9 i=3 i=4 =5 i=6 i=7 i=8 i=9

52 5 5 E 5 5 e g 5
12 52 10 10 10 10 10 10 10
1 12 52 12 12 12 12 12 12
56 71 12 |1 | 52 19 19 19 19 19
5 || 58 71 19 || s2 45 45 45 45
10 10 |3 | 56 7i 45 52 52 52 52
19 19 19 |3k | 56 71 56 56 86 56
90 45 45 45 [ | 56 (20 | 71 71 71 71
45 | JF | 90 90 g0 a0 80 80 =Ty 80

AG doUpE ONWC Kal €&va aAAo napdadelypa, BEAOUNE va TAEIVOUNOOUUE TOV
nivaka: 3 /16 |11 |1

To €EwTepIkO MNa emPBAAAel TV ekTEAEON 4 BnUATwWV. AUTd
11 1 16 | |16 eival Ta €&ng:

8 8 8 8
AAAayn: Oxi Nai  Nar  Nai

i=3

] j ]
1 1 1
3 3 3

MapatnpoUueg, OTI 0 MIKPOTEPOG apIOPOG £xel Bpebei oTnV NpwTN

16 || 8 || 8 | péon Tou nivaka. ETn ouvéxeia:
8 16 16
11 11 11

AAAayn: Nai  Nar  ‘Oxi



] ]
=5 =4
1 1
3 3
8 8
11 11
16 16

AAAayn: Naii 'Oxi

=5

j
=5
1
3

MapatnpoUueg, oTI 01 dUO NPWTEC BETEIC NEPIEXOUV TOUG OUO HIKPOTEPOUG
aplBuoUc Tou nivaka. >Tn GUVEXEID:

MapatnpoUueg, oTI o1 £xel oAokANpwOei n Ta&ivounon aAAd npénel va

EKTEAEOOUHE akOuN €va Brua nou dev Ba npokaAéosl aAhayEcg oTov nivaka

11

16
AAAayn: 'Oxi

Me TnVv KatdAAnAn Tpononoinon Tou MpoypAaupaToc Tng guooaAidag onwc napouadialeTal aTo
BiIBAio pnopoUpe va ano@UYOUHE TNV EKTEAECN NEPITTWV BNUATWV. AUTO YMNOPEi va emTeUXBEi pe
Tn Ponbesia piag Aoyikng PETABANTAG, nNou ot kKABOe véa snavaAnwn Tou gEWTEPIKOU BpoOxou
apxIkonolgital wG Weudnc kal aAAddel wG aAnBrnc av o€ KAnolo nEpacua yivel €0Tw Kal pia
avtaAiayn. 'ETol, av o€ kdanolo népacua Oev ekTeAeoOsi kapia avraAAayn, TOTE n onuaia
Napapgével Weudng Kal auTOPATwS TEAEIWVEI TO NPOYPAUKd.

MapaAAayn Nol: Tpononoinon Tou npoypapparog ta§ivopnong suBeiag avraAAayng
WOTE Va oTAPAaTdael He TRV oAokAnpwon TnG Ta§ivopnong

MPOrPAMMA T&E LVOMNON_ZTO LXE LWV_MLVOKX_PUTOA LOXC

! oeAibo 67 ToUu BLPBAiou

! ZEKLVWVTOC OO TO TEAEUTKLO OTOLXELO TOU TLVXKKX

! o€ kaBe MEPKOUK KV KXTTOLO OTOLXELO ELVXL ULKPOTEPO XTMO TO TPONYOUUEVO TOU
! mnyoiver mpo¢ T UTPOOTH LE AVTLUETAOEOH TOUG

>TAGEPEX
n =10
METABAHTEX
AKEPAIEZ: 1, ]

NMPArMATIKEZ: table[n], temp

NOTIKEZ: done
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AvanTtugn Eqpappoywv os MpoypappaTioTiko MepiBaAlov

APXH

FTA i ANO 1 MEXPI n
AIABASE table[i]
TEAOZ_EMNANAAHYH=

i<-2 ! 10 1 oapwver amo Tn 2n Beon ewg TO TEAOG
APXH_ENANAAHYHX
done <- YEYAHX=
F'IA j ANO n MEXPI i ME_BHMA -1 ! T0 j amo 10 TEAOG mpog Tn Beon 1
AN table[j] < table[j - 1] TOTE
! v TO j OTOLXELO €LvaL HLKPOTEPO amo TO j-1 OTOLXELO
temp <- table[j - 1] ! TO0TE KAVE avTLUETKOEON OTOLXELWV.
table[j - 1] <- table[j]
! AnAadn, 1O j oToLxEio OB maer orn Beon Touv j-1 kat TO j-1 oTn Beon Tou 7J.
tab1e{j] <- temp
done <- AAHOHZ=
TEAOZ_AN
TEAOZ_ENANAAHYHX
i<-i+1
MEXPIZ_OTOY (i > n) H (done = YEYAHX)

FPAYE 'O TOELVOUNUEVOC TLVAKXC €ilvoL:'
N'A i ANO 1 MEXPI n

FPAYE '>ToLxeio Mivekx [', i, ']J= ', table[i]
TEAOZ_ENANAAHYHX

TEAOZ_MPOrPAMMATOX TOE LVOMNON_STOLXE LWV_MNMLVOKX_PUOXALONXCG
B. TaSivopnon He eniAoyn

To npoypappa BacileTal oTnv €niAoyn Tou HIKPOTEPOU aTolXEiou and autd nou dev €xouv
Ta&ivounOsei pExpl TWPA.

NMPOrPAMMA THE LVOUNON_ ZTOLXELwV NLVOKK_ME_ETLAOYN

! ogeAida 48 Tov BLPAiov B’ Aukeiou

! BpLOKEL ME EMLAOYH TO ULKPOTEPO OTOLXELO

! g€ kaBe mepaoux XMO XUTK TMOU OEV EXOUV _TaELVOUNOEL aKoux
! kot To TOmOBEeTE(L auEOWC METHK Tox NdN THEOVOUNUEVX OTOLXELX

STAOEPEX
n =10
METABAHTEZ
AKEPAIEZ: i, j, k
NMPArMATIKEZ: table[n], temp, min

APXH

rTA i ANO 1 MEXPI_n
AIABASE table[i]
TEAOZ_EMNANAAHYH=

FIA i AHO 1 MEXPI n
j <- i ! Bewpovue ornv apxn oTtL n Beon 1 TEPLEXEL TO LKPOTEPO OTOLXELO
min <- table[j]
rA k Ano i + 1 MEXPI n
AN table[k] < min TOTE
j <- k ! oTOo TEAOC n B€Oon j MEPLEXEL TO ULKPOTEPO OTOLXELO
min <- table[j]
TEAOZ_AN
TEAOZ_ENANAAHYHZ
temp <- table[j]
table[j] <- table[i]
table[1] <- temp
TEAOZ_ENANAAHYHX
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FPAYE 'O TOELVOMUNMUEVOG TLVOKXG €lvaL:'
rIA i AHO 1 MEXPI n

FPAYE '>ToLxeio Mivekx [', i, ']J= ', table[i]
TEAOZ_ENANAAHYHX

TEAOZ_MPOrPAMMATOZ T&E LVOMNON_ZTOLXE LWV_MNMLVOKX_ME_ETLAOYN

MNa kabe oToixegio dNAAdr and To NPWTO PEXPI TO TEAEUTAIO, EAEYXETAI MOIO AMO TA OTOIXEIQ Mou
akoAouBoUv eival HIKPOTEPO Kal av Uundpxel TETOI0O TA NEPIEXOMEVA Twv Ouo BEéoewv
avTipeTaTiBevtal. H pyEBodog auTr napoucialeTal OoTo €NOMPEVO OXNMA KaBwg e@appoleTal o€
MovodidoTaTto nivaka. To Tagivounuevo TUNKA Tou nivaka gugavileral Ye okiaon, evw PeE Ta BEAN
eygavifovral Ta OToIXEid nou avtaAAdocovTal apoifaia. Adyou xdaplv, OTnV NpwWTN Oe€Ipd
Bpiokoupe OTI TO OTOIXEIO 5 €ival To PIKPOTEPO Kal AVTIMETATIOETAI JE TO MPWTO OTOIXEIO TOU
nivaka, To 52. 'ETol npokUNTElI N Jop®r| Tou nivaka ortn deUTepn ocipd. 3Tn cuvexela n diadikaacia
Npoxwpei e TNV idla Aoyikr PEXPI TNV TEAIKA Ta&lvounon Tou nivaka

[se[1z][ n]ss[s[1w]19]ea]as]

[5 [12]71]se][se][10]19]50] 4]

|5 [w|71]|56]|52]12]19 80|45 ]

[5 [1w0|12]|ss|52|71]19[s0]45]

| 5 |10 |12 |10 [s2|71[56]|00]45]

|5 [w|[12]|19]|45] 71|58 |80]52]

[ 5 |10 [12]10 |45 62|58 |50 7]

[ 5 |10 [12]|19 |45 62|56 [00]| 7|

[ 5 [10 |12 |18 |45 [s2 |56 [ 71| 90|

. Ta§ivopnon euBsiag eiIcaywyng
To npoypappa auTd gival 10aviko yia NEPINTWOEIC dedoPEVWY "Nepinou” TA&IVOUNUEVWY.

NPOrPAMMA TE LVOUNON_STOLXE LwV_INLVaKo_HE_EUOE La_E LOXYWwYN
opaoTnpLOoTNTY AS3 TOU Tepadiov MaOnTh

Lo mepLTOU TAELVOUNUEVOUS TIVXKEG

TomofeTel kabe popx eva oTOLXELO

0€ k&Be meEpooux amo auT® mMOoU OEV exouvv TaELvounBei okouwx

otn owotn Oeon ueE EVBeix ELoaywyn Tou oTx nén ToEOVOUNUEVX OTOLXELXK

T

STAGEPEZ
n =10
METABAHTEZ
AKEPAIEZ: 1, j
NMPArMATIKEZ: table[n], temp
NOIFIKEZ: done

APXH
A i ANO 1 MEXPI n

AIABASE table[i]
TEAOZ_EMNANAAHYH=
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N'A i AMNO 2 MEXPI n
temp <- tablel[i]
! KpaTal€E OTO temp TO OTOLXELO UE TO OMOLO KOXOAOUUXOTE KXOeE popa
j<-1-1
done <- YEYAHZ
030 (done = YEYAHXZ) EMNANAAABE
AN j = 0 TOTE
done <- AAHOHZ
! ¢ToOOUE OTNV ®pxn TOU TIVOKKX, OpX TPETMEL VX OTXUXTHOOUME
, ANNIQZ_AN temp < table[j] TOTE ! Bpnkoue €va UEYXAUTEPO OTOLXELO,
&px TMPEMEL VX TO UETXKLVHOOUME TLO TLOW
table[j + 1] <- table[j]
j<-3-1

done <- AAHOHX= ! mpemEL v OTXUATHOOUUE TNV ETAVOANYN
ylaTi TO OTOLXELO O MEiVEL O avTHV TH B€on
TEAOZ_AN
TEAOZ_ENANAAHYHZ
table[j + 1] <- temp
TEAOZ_ENANAAHYHZ

FPAYE 'O TOXELVOUNUEVOC MLVOKXG €ilvoLl:'
N'A i ANO 1 MEXPI n

FPAYE '>ToLxeio Mivekx [', i, ']J= ', table[i]
TEAOZ_ENANAAHYHX

TEAOZ_MPOrPAMMATOZ TXE LVOMNON_ZTOLXE LWV_INLvaKx_JE_ELBE Lo_E Loxywyn

H Texvikn €ival n €§AG: ouykpivoupe Tov OeUTEPO WE TOV MPWTO APIOUO KAl AV XPEIACTEI TOUG
AVTINETABETOUPE WOTE O MPWTOC VA €ival HIKPOTEPOG. TN OUVEXEIA EAEYXOUHE TOV TPITO KAl TOV
TonoBeToUPE OTN OWOTN B€0N 0 OXEON HWE TOUC 2 NPWTOUC (av XPEIAOTEI YETAKIVOUUE Hia BEan
Toug apiBuouc nou gival yeyahUTepol and autov waoTe va TonoBeTnBei). To idlo enavalauBavoups
yla 0AoUG Toug apiBuouc. AkohouBei napdadeiyua:

[s2] 127156 5 [10]19][90]45]

12 |52 | 71|58 5 [10|19] 00| a5 |

[12]52] 71|56 5 [10]19] 00 ] a5 ]

12 |s2|s6|[71] 5 |10]| 19|90 45 |

| 5 |12 [52 |56 |71 [10| 19] 00| a5 |

| 5 |10 [12 |52 56|71 ]| 19|90 45 |

| 5 |10 [12 |19 |52 |56 |71 [ 90 45 |

|5 |10 [12]|19 |52 56| 71] 90| a5 |

[5 [10]12]19 [a5 [52]s6]71] 90]
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Alaxwpiopog Mvakwv

To napakdTtw npoypaupa diaxwpilel €va nivaka o€ dUo AAAouUG and Toug onoiog oTov £vav

TonoBeTouvTal o1 BETIKOI apIBuoi Kal aTov AAAO oI apvNTIKOI

MPOrPAMMA ALGXWP LOMOG_MLVAKWV
! AtaxwpLouog Miveke O€ 2 MLVXKEG ! ' ,
! 1 mivakx UE TOUC &pvnTLKOUG kot 1 e Toug BeTikoug «pLBuovg

>TAGEPEX
n =10

METABAHTEX .

AKEPAIEZ: i, nl, n2

NMPArMATIKEZ: neg_table[n], pos_table[n], table[n]
APXH

FTA i ANO 1 MEXPI n
AIABASE table[i]

TEAOZ_ENANAAHYHZ
nl <- 0
n2 <- 0

rTA i ANO 1 MEXPI n
AN (table[i] > 0) TOTE
nl <- nl +1
pos_table[nl] <- table[i]
ANNIQZ
n2 <- n2 +1
neg_table[n2] <- table[i]
TEAOZ_AN
TEAOZ_ENANAAHYHZ

FPAYE 'O mivokog BeTikwv oplOuwv eivol:'’
N'A i ANo 1 MEXPI nl - 1

FPAYE 'SToLxeio Mivoakx @eTikwv [', i, ']J= ", pos_table[i]
TEAOZ_ENANAAHYHX
FPAYE 'O TivoKXG apvnTLKWV opLOpwv eilvol: '
N'A i ANO 1 MEXPI n2 - 1

FPAYE '=TolLxeio Mivakx ApvnTikwv [', i, '"]J= ', neg_table[i]
TEAOZ_ENANAAHYHX

TEAOZ_MPOrPAMMATOZ ALXXWP LOMOC_MLVRKWV
Zuvévwon Mvakwv

A. AnAR Zuvévwon

MPOI PAMMA ZUVévwdg_ﬂLydev ,
! oeAibo 61 Twv 0d6nyLWV MEAETNG

STAGEPEX
a=>5
b =26
METABAHTEZ
AKEPAIE=: i, k
NMPAMMATIKE=: A[al, B[b]l, rfa + bl

APXH

A i ANO 1 MEXPI a
AIABASE A[1q]
TEAOZ_EMANAAHYHZ
A i ANO 1 MEXPI b
AIABASE B[1i]
TEAOZ_EMANAAHYHZ

A i ANO 1 MEXPI a
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rii] <- A[il
TEAOZ_ENANAAHYHX
k <- a
A i ANO 1 MEXPI b
rfi + k1 <- B[1i]
TEAOZ_ENANAAHYHX

FPAYE 'O SUVEVWMEVOC TLVHKXG €lvaL:'
N’A i ANO 1 MEXPI a + b

FPAYE '>Tolxeio Miveko [', i, '"1= "', r[i]
TEAOZ_ENANAAHYHZ

TEAOZ_MPOrPAMMATOZ ZUVEVWON_ITLVEKWV

B. Zuyxwveuon Ta§ivopnuévov Mvakwv

MPOrPAMMA ZUYXWVELON_TKE LVOUNHEVWY_MLVEAKWY
! 0eAiba 62 Twv 0d6nyLwv MEAETNG
! geAidba 85 Tou TeTpadiov

>TAGEPEX
a=>5
b =26

METABAHTEZ
AKEPAIEX: i, j,
MPArMATIKEZ: A[a], B[b], ra + bl
APXH
A i ANO 1 MEXPI a
AIABASE A[1i]
TEAOZ_EMNANAAHYHZ=
A i ANO 1 MEXPI b
AIABASE B[]
TEAOZ_EMNANAAHYHZ=
i<-1
j<-1
k <- 1
00 i <= a KAI j <= b ENANAAABE
AN A[i] < B[Ji TOTE
r[k]l <- A[i]
i<-1i+1
ANNIQZ
r[k] <- B[]l
j<-3j+1
TEAOZ_AN
k <- k + 1
TEAOZ_EMNANAAHYHZ=

AN i > a TOTE
rTA h AMO J MEXPI b

r‘kl] <- B[h]
k <- k + 1
TEAOZ_ENANAAHYHZ
AANNIQZ
F'TA h ANO i MEXPI a
rckl] <- A[h]
k <- k + 1
TEAOZ_ENANAAHYHZ
TEAOZ_AN

FPAYE 'O SUYXWVEUMEVOC TOELVOUNUEVOC MLVOKXG €lvoL:'

FTA i ANO 1 MEXPI a + b _ _
FPAYE 'sTolxeto Miveka [', i, '1= ", r[i]
TEAOZ_ENANAAHYHZ

TEAOZ_MPOrPAMMATOZ UYXWVEULON_TNXE LVOUNMEVWV_ILVIKWV

43



AopEG dedopiEvmv deuTepelouoag HVAHNG

Engidn n RAM dev enapkei yia Tnv anodrnkeuon Twv 0ed0PEVWV KABWG Kal To 0TI OV anoBnkKeuUel
MOVINa, XpNnoldonoloUPE Toug hayvnTikoug diokoug (Taivieg, akAnpoi diokol K.d.) Kal onTikoUg
diokoug (CD-ROM, DVD-ROM k.d.). AuTa anoTehoUv TNV NEPIPEPEIAKN 1| Odeutepelouaa
HVAHN. Ma Tnv anobrikeuon O0edOPEVWV OE AuTH KAVOUME XpRnon €idikwv SoPwV Nou AEyovTal
apxeia (files). Kabe apxeio nepiéxel yia guAloyn eyypa®wv (n.X. €va dpxeio HUE eyypa@Eg
MadnTtwv). Mia eyypa@n (record) anoTeAei T GUAAOYN OTOIXEIWOWV NANPOPOPIWV OXETIKA HE
€va avTikeiyevo (n.x. yadnTng, €va BiBAio kAn). Mia oToixelwdng nAnpo@opia ouvioTd €va nedio
(field). M.x. pia eyypa®r padntr nepiéxel oToixelwdelc nAnpoopisc (nedia) dnwg: Enwvupo,
‘Ovopa, MaTtpwvupo, 'ETog yévvnong, Tagn kAn.

MNedia
J
Enwvupgo | EuBupiou | Manaddakng | AyyeAakn | ...
‘Ovopa Niko >TENIO Afpntpa | ... « .
'EroqIJI 1988 1088 yog7 | Apxelo
TpAMa r2 r B2 .
T T T
Evyypagég

MapaAAnAol nivakeg

'OTav €XOUME eyYPaPEC Pe Nedia dla@opeTIkoU TUMOU Ol OMoieC KATaxwpoUvTal O NiVAKeG TOTE
kGOe nedio eival €vag Jla@oPeTIKOG nivakag, Aoyw Ol1a@opeTikoU TUMou. OI NivakKeg auToi
ouvOEovTal HETAEU TOUG PE TETOIO TPOMO WOTE N KABE eyypa®n va €xel OAA Ta OTOIXEId TNC PE TNV
id1a Tiun dgikTn, dnA. va BpiokovTal

AU0 1| nepioodTeEpOl Mivakeg A€yovTal napdAAnAol, av o€ auToUC €XOUME anoBnkeUoesl Ta
XAPAKTNPIOTIKA OVTOTATWV HE TETOIO TPOMNO WOTE Ta dedopéva KAOs ovTOTNTAG va BpiokovTdl O€
oToIXEia Ye TNV id1a TIPA d€ikTn.

‘'OTav Ta&ivopoUpe NapaAAnAoug Nivakes, KAVOUKE ToV EAEYX0 WG NPOG ToV Nivaka nou ¢nTeital n
Ta&ivounaon, aAAG oTnV avTIJETABEON TWV OTOIXEIWYV QVTIUETABETOUE TIG AVTIOTOIXEG BETEIC OAWV
TWV NapdAAnAwv Nivakwv wg Npog autdv nou yiveral n Tagivounon.
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10.1 THNMATIKOG NPOYPUAHHATIONOG

Ta unonpoypauuara anoTeAouv TUAHATA (EvOTNTEG) AUTOVOUWY MPOYPAPKATWY Kal uAonoiouv
TO AeyOUEVO TUNUATIKO NPOYPAUHUATIONO.

THNHATIKOG nNPOYPAHHATIOHOG ovoudldeTal uia  Texvik oxediaong Kal  avanTtuéng
NPOYPAUNATWV WG £€va oUvoAo anod anAoUoTeEpa TUNHUATA NPOYPANNATWYV.

10.2 XapaKTNPIOTIKA TOV UNONPOYPAHHATOV

1. Ka6e unonpoypapgpa £€xel HOvo Hia €icodo kail pia €§0d0. AnAadr, svepyonolsital Ue
Tnv €icodo o€ auTtd nou yiveral naAvrta and Tnv apxn Tou, €KTEAEI KAMOIEG EVEPYEIEG Kal
anevepyonoleiTal e TNV €€000 Nou YiVETAl NAVTA ano To TEAOC ToU.

2. KaOs unonpoypappa npénel va egivar ave§aprtnrto and ta aAAa. Auto onpaivel OTI
unopei va oxediaoTei, avantuxOesi kal eAeyxOei auTdévoua O oxéon ME Ta AAAa
unonpoypdupata. 'Etal, dieukoAUveTal n Taxeia avanTtuén evog PeydAou npoypappaTog To
onoio Xxpnoiyonolgi Ta unonpoypapuara.

MNavtwc otnv Npda&n, n anoAutn ave&apTtnaoia gival SUOKOAO va eMITEUXOEI.

3. Kabs unonpoypapgpa npénel va eKTeAEi pia HOvo AsiToupyia kal va pnv €ival noAu
HEyAAo. 'ETol, OIeUKOAUVETAl n KATAVONON Kal O €AEYXOG ToU. AV €eKTEAEl NEPICOOTEPEG
A€IToupyiec TOTE YAAAoV npEnel va d1aonacTel o€ akOUn PIKPOTEPA unonpoypdupaTa.

10.3 MNMAEOVEKTAHATA TOU THNHATIKOU NPOYPAHHATICHOU

e AlgeukoAUvVEl TNV avanTuin Tou aAyopiOPou kal TO avTioToIXou NPOoypaHHATOG. AVTi
va npoonaBoUpe va enIAUGOUNE PEWIAC TO CUVOAIKO NPOBANUa €ival npoTIUOTEPO VA TO ONMACGOUNE
oc anAoUOoTeEpd uno-npoBAfUaATa yia Ta onoia 6a ypAWOUME avTioToIXouG aAyopiOuoug Kal
OUVEN®C TUNHUATA NPOoYyPAUNATWV Kal KAtoniv va npoBoupe atn oUvOeon Toug n onoia AUVEl Kal
TO OUVOAIKO NpoBAnua.

e AIEUKOAUVEI TV KATAVOnon Kai 310plwon Tou npoypapparog. Eival noAU eukoAdTepo
and kKanolov va Kartavonoel, EAEyEeEl KAl TPOMOMOINTEl TO HIKPOTEPO UMNONPOYPAUHA

e Anaitei AlyOTEpO XpOVO Kal KOMO OTN OUYypad®rn TOou npoypapparog. Av n idia
AeiIToupyia xpeldletal o OIAQOPETIKA ONMEid ToUu OUVOAIKOU NpoypauuadTtog TOTE E€ival
NPOTIMOTEPO VA YPAPTEI £va unonpoypauua nou Tnv ulonoisi. Katoniv, 8a pnopoUpe va KaAoUe
TO unonpOypaupa aTo avTioToiXo onueio. ‘ETol, O1IeUKOAUVETaI N TAXEIQ avanTuén Tou oUuVOAIKOU
NPOYpPAUNATOC LEIMVOVTAC TO HEYEBOC TOU Kal TIC NBavoTnTeG Aabwv.

e EnekTeivel TIG SUVATOTNTEG TWV YAMOO®V NPOYPAHHATIOHOU. Av pia Asitoupyia dev
unooTtnpileTal aneuBeiac and TN yAwooa TOTE PTIAXVOUUE &va unonpoypappa nou TNV UAOMOIEI.
To unonpoypauua TOTE Pnopei va €ival d1abEoiyo o€ 60a NpoypANNaATa anaiTouv TNV AsIToupyia.
Mn.x. éva unonpoypaupa nou unoAoyilel To €uBadov evog Tpiywvou. '‘Oca npoypduuara
xpeialovTal va unoAoyifouv gupada TpIywvwyv Unopouv va kahoUv auTo To unonpoypauud.

Suyypa@ovTac noAAd unonpoypdupata PnopoUPE va dnuIoupyrnooupe oAOKANPeC BIBAIOBNKEG

(Libraries) kal ouciaoTikd va €neKTEiVOUNE TNV id1a TN YAWOOA NPOYPARHATIGUOU Yia AEITOUPYIEG
nou dev TIG unooTnpilel ansuBeiag.
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10.4 Napaperpol

Ta unonpoypdpuara evepyonoloUvTal and kdanoio dAAo npdypaupa (n.x. To KUpIo Npdypauua) n
UNonNpOYPANKA YIa va EKTEAECOUV TN AEITOUpPYyia TOUG.

H emikoivwvia NeTa&U Tou unonpoypAPNaToC Kal autoU nMou To KAaAei yiveral diauéoou KAmnolwv
€10IK®OV HeTaBAnT®V nou ovopalovrtal NAPAHETPOl. To KaloUv npOypaupa <«nepvas»
(peTaBiBadel) TIMEG OTO UNOMNPOYPANNA HEOW TWV NAPANETPWY TOU. EVOEXOUEVWG, va EMIOTPEQPEI
Kal TIMEC OTO KAAOUV PECW AUTWV.
MapaueTPoOCg cival pyia geTaBAnTr Nou eNITPENEl TO NEPACHA TIMAC ano €va TUNPA NPoypAapHaToc
o€ €va aAAo.
10.5 A1adIKACIEG KAl CUVAPTROEIG
Eidn unonpoypapHarnv
Awadikaoieg. Mia diadikacia e€ival €vag TUMOC UMNomnpoypAUUaToC MOoU MWMOPEl va €eKTEAEDEI
onoladnnoTe AsiToupyia. Mnopei va emoTpEwel undév, dia r) NEPICOOTEPEC TIMEG WG ANOTEAEONATA
MEOW TWV NAPAPETPWV TNG.
ZuvapTAoElG. Mia cguvdaptnon €ival €vag Tunog unonpoypduuatog nou unoAoyilel Hia povo
TIMA Kal TNV ENICTPEPEI OTO KAAOUV PJETW TOU OVOUATOG TNC.
10.5.1 OpIoHOG Kal KARON CUVAPTAOEWV
ZYNAPTHZH o6vopa (AioTa napapeTpwy): TUNOG oUuVAPTNONG
TuAUa dNAWOEWV PETABANTOV
APXH

ovoua € ékppaaon

TEAOZ_ZYNAPTHZHZ

10.5.2 OpiopoG kal kKAnon d1adikaci®v
AIAAIKAZIA Ovopa (AioTa napapéTpwv)
TuRUa dnAwoewv PETABANTOV
APXH

é;TOAéQ
TEAOZ:AIAAIKAZIAZ

Znpeinon: O1 AMioTeg napapeTpwy OTA unonpoypdpuaTta dev gival UNoXPEWTIKES, ONAadr va unv
UNApYoUV NAPAUETPOI YIa NETABIBAcn TIHWV ) ENICTPOPI ANOTEAECUATWV.
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Mapadeiyda opiopoU ouvapTnong Kail NG KaAsitai

Na ypa@Tei pia guvapTtnon nou unoloyilel To gupadov evog Tpiywvou doBEvTog TnG Baong Kai
Tou UYoug.

Eneidn n Asitoupyia nou Ba ekTeAei €ival £vag unoAoyIoPOC Kal OUVEN®G Oa eNIOTPEPE! Wia TIUN
gival kataAAnAoTeEpo va xpnoipgonoinBei ouvaptnon. H TIYR nou enmoTpEPel eival €vag
npayuaTikodc apiopoc.

SYNAPTHZH EpBadov_tpLywvou (Bdon, OYocg): MPArMATIKH

METABAHTEX . .
NMPArMATIKEZ: B&on, OYocg ! oL €LdLKkEC UETABANTEC YLK TLG MXPAUETPOUG
APXH ) ) ) )
EMBxdOV_TpLywvou <- (B&on* OYocg)/ 2
TEANOZ_XYNAPTHXHZ

Nwg 6a kAnBei ano €va kUplo Npdypauua yia va unoAoyilel diagopa eupada TpIYOVwY:
MPOIrPAMMA YTIOAOY LOMOC_€EMPBXdOWV_d LXGOpWV_Tp LYWVWV

METABAHTEZ
NPArMATIKEZ: B, Y, EMB

APXH
! Ta 6edoueve yLax 7o 1o Tpliywvo
FPAYE 'Awoe Tn P&on kL TOo LYog'
AIABAZE B, Y
EMB <- EpBadov_tprLywvou (B, Y) ! Ebw KoA€iToL. MEpvVA TILC TLMEC TwV B,Y
! TOU KUPLOU TPOYPOUUKTOG OTLGC XVTLOTOLXEC TMXPKETPOUS Poan, UYog
! Touv vmompoypauuxTOG. KXTOTLV, N OUVAPTNON UMOAOY(LCeL TO €uBrdOV
! KoL €EMLOTPEPEL TNV TLUN HEOW TOU OVOUXTOG TNG. AUTH, EKXWPELTHL OTNV E
FPAYE 'To €uPadov eival ', EuP
! Ta bedouevu yLax 1o 20 Tpliywvo
FPAYE 'Awoe Tn P&on kL TOo LYog'
AIABAZE B, Y
EMB <- EpBadov_tprLywvou (B, Y) ! kat €bw kaAeiTal yitax TO 20 Tplywvo
FPAYE 'To €uPadov eival ', EuB

TEAOZ_MPOrPAMMATOZ YTIOAOY LOMOC_€EMBxOWV_Dd LadpOpwV_Tp LYWVWV

Znueinon: H oguvdapTtnon KaAeiTal JEow TOU ovouaTog TNG

Mapadeiyda opiopoU 31adikaciag Kal N®G KaAeiTal

®a xpnoigonoinoouue To idlo napddeiyya yia va deifoupe TN Ola@opd oTnv ulonoinon He Wia
diadikaaia.

Oa ¢TidEoupe pia diadikaoia nou unoAoyilel To euBadov evoc Tpiywvou doBEvToC TNG BAong Kal
Tou Uwouc. Edw, Ba €xoupe dUO napapéTpouc yia To népacpa TiPwv (Bacn, Uwocg) kal uia
NAapAaueTPO yia TNV €NICTPOPN Tou anoTeAéopaTog (EuBadov) :

ATAAIKAZIA EpBadov_tpLywvou (Pakon, oOYog, EpPBodOV)
METABAHTEX
NMPArMATIKEZ: Bd&on, OYoc, EuBadov

! H emLoTpOodn ’mOTEAEOUATOG O€ Mix OLXOLKAOLKX YILVETKL
! UEOW TAPXUETPOU KL OXL TOU OVOUXTOG OMWG OUUPBKiVEL
! oe ovvapTtnon

APXH
EMBodOV <- (Bdon* Oyocg)/ 2
TEANOZ_ATAAIKAZIAX
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Nwg 6a kAnBei ano €va kUplo Npdypaupa yia va unoAoyilel diagopa ePpada TpIYOVWY:
MPOIrPAMMA YTIOAOY LOMOC_€EMPBXdOWV_d LXPOpWV_Tp LYWVWV

METABAHTEX
NMPArMATIKEZ: B, Y, EpB
APXH
! Ta bedouevu yLax To 1o Tpliywvo
FPAYE 'Awoe Tn P&on kL TOo LYog'
AIABAZE B, Y
KAAEZE EpBa&ov TpLywvou (B, Y, EpB) ! ESW Ko@A€iTaL. [l€EpVa TLG TLMEG TwV B,Y
! TOU KUpLOU TPOYPRUUATOS OTLG XVTLOTOLXEG MXPAUETPOUS Paon, UYog
! Tou VTOTPOYPAUUKTOG. KXTOTLV, N dLadLkaoio VMOAOYiTeL TO €upadov kot
! EMLOTPEPEL TNV TLUN MEOW TNG TMXPXUETPOU E.

FPAYE 'To €uPadov eivaL ', EuP

! Ta deboueva yLa o 20 Tplywvo
FPAYE 'Awoe Tn P&on kxL TO LYog'
AIABAZE B, Y
KAAEZE EpBa&ov TpLywvou (B, Y, EpB) ! kot € koA€eiTal yLax To 20 TpLiywvo
FPAYE 'To €uBadov eilvaLr ', EpB

TEAOZ_MPOIrPAMMATOZ YTIOAOY LOMOC_€EMBXOWV_Dd LadOpwV_Tp LYWVWV

Znueioon: H diadikacia kaAgital ge TNV evroAn KAAEZE

2° Napadeiyya diadikaoiag

Na ypagTei pia diadikaoia nou ekTunwvel €va nAfBoc doTpwv (dnAadn Tov xapaktnipa *) ortnv
o0Bovn. To nAnRBoc Twv acTpwv Nou Ba Tunwvel Ba nepvd wc¢ napdauerpo. MNa napadeiypa, av
NEPACOUNE TOV apiBud 5 va Tunwvel ***** eyg av nepAcOUPE ToV ApIBUO 3 va TUNWVEl ***,

AIAATKAZIA EKTOTWON_N_ooTepiokwy (N)
METABAHTEX

AKEPAIEX: i, N ! n N €lval mapaueTPOc mMOU UTOONAWVE L

! To Mmoo aoTpx B TUMWOE L

APXH

N'’A i ANO 1 MEXPI N

FPAYE '*'

TEAOZ_ENANAAHYHX

TEANOZ_AIAATIKAZTIAZ

Oa ypawoupe, Twpa, €va npoypaupa nou Oa diapalel €vav apibud, nou agopda To Noca acTpa Ba
TUNWOel, kal katoniv Ba kaAei Tn diadikaagia nou Ba ekTeAETEl TN A&ITOupyia eKTUNWONG.

MPOrPAMMA EKTUTWON_(XOTEP LOKWV

METABAHTEZ
AKEPAIEZ: N

APXH

AIABAZE N

KAAEZE EKTOTWON_N_ooTepiokwv (N) ! E&W KoA€iTaL. Mepva TNV TLur Tou N
! orn dLadiLkaoia n omoix K&l TUMWVEL TO avaAoyo mAnbog aoTpwv.
! EOW, O€EV UMAPXEL EMLITPEPOUEVO XTMOTEAEOUX UEOW TXPEUETPOU.
TEAOZ_MPOIrPAMMATOZ EKTUTWON_XOTEP LOKWV

10.6 EpyBéAcia peTaBAnTV - oTaBEpOV

o AnepidpioTn (kaBoAikég peTaBANTEC — 1oxUOUV navTou)

e Meplopiopévn (TOMNIKEG PETABANTEG — 1I0XUOUV PHOVO OTO THNAKA TOU MPOYpPAPNaAToC OTO Onoio
dnAwvovTarl)

e Kal Meplkwg nepiopiopevn (UNAPXOUV TOMIKEG KAl KABOAIKEG HETABANTEG)

>TnVv FAQZ3A £€XOUME NEPIOPICUEVN EPPBEAEIO NETABANTWY Kal OTABEPWV.
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