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IIpoioyog

To mapdv cuyypappo EpYeTol vo LINPETNGEL T dwackaAin Tov padnuatog «Eicaywyn otig Apyéc
g Emomung tov H/Y», tpoceyyilovtag 0épata 1660 g Ocmpntikng 6co kot g Epappocuévng
Emotung tov H/Y. To mpdto pépog kahvmrel Bépata g Ocmpntikng Emomung tov Yroloyiotmv
—amd 1o IIpoPAnpa otov AlyopiBuo kot and exel otov Ipoypappatiopd kot g E@appoyég tov—
HEG® TOL OTOIOV EMIIOKETOAL 1) AVATTLEN TNG AVOAVTIKNG KOt GUVOETIKNG GKEYNG TOV LadnT®OV Kot
TV padnTprdv. Xto de0tepo HEPOG, 10 PiAio mpaypatedeton ripate Tov PactK®V TOUE®Y NG
Epappoopévng Emotung tov Yroloyiotov, ®ote va fondnoet Tovg pobntég Kot Tig pobntpies va
elvar o€ B¢om va Katovoudlovv kot va €ENyovv emotnUovikéS TeployEs g [IAnpopopikic.

Avalvtikdtepa, oty tpodTn evotra, oto Kepdiaro 1.1 emyepeiton n odkpion g Emotrung
tov H/Y oe Oeopnrikn xkow Eeappoopévn. H moapandve didkpion ooympilel 10 cOYYPOULO GE
dv0 axopa evotnteg. X1n 0gvtepn evotnta Kou oto Kepaiaro 2.1 emoavonpoceyyiletor | £évvola Tov
TPOPANLOTOG KO O1 PAGELS EMIAVGTG TOL KOl AVAOEIKVDOVTOL TA VITOAOYIOTIKE TPOoPANpOTa. Xt
ocuvéyela, oto Ke@draro 2.2 meprypagpetor 1 £vvola Tov oAyopifpov Kot TV YopoKIpioTiK®V Tov,
pocolopilovtal ot S1PopeEg LOPPES AVOTTAPAGTACTG TOV Kol EMEENYOVVTAL O1 BAGIKESG £VVOIEG OTNV
Avéivorn AlyopiBumv. AkorobBwc, avagépovtal ot facikol THTOL Kot 01 SOUES OE00UEVOV KABMS
Kol 01 PaCIKEG EVIOAES KOl dOUEG TTOV ¥pMoipomolovvtal e Evav aiyopiBuo. Téhog, oto Kepdlato
aTo, TPOGIOPILETOL O TPOTOG EVTOTIGHOV Kot dtopHwong Aoyikdv Aabdv ce évav aiyopifpo. Ora
TO. TOPOTAVED PUOTO, OTOTEAOVV TO GTAOLN TPOETOLUACING TV HadNTOV Kol padntplov, oote
oto Kepaiaro 2.3 va mpoywpricovv o1 onpovpyio evOg yvmaoilokoh Kol VONTIKOD GYNHOTOS TO
vo TeEPAaPavel o 10N KOl TIG TEXVIKEG TPOYPOUUOTIOHOD Kol cLYXpOvemg va givor og Béon va
oLVOLALOVV TIC AAYOPIOLKES OOUES, TOL dEGOUEVE KOL TIG OOUES OEOOUEVAV Y10, VO, dNULOVPYTGOLV
npoypappoto. TEAOG, otnV EVOTNTA AT AVASEIKVOETOL OTL O1 CNUEPIVES EQAPLOYES ival apKeETH
TOAOTAOKEG Kot 1 dnuovpyion Toug axolovbel cvykekpluéva, HOVTEAD aVATTUENG EQAPLOYDOV
AoYlGHIKOD OV eEEAMGGOVTAL GE PACELS.

H 1pit evomta aocyoreiton pe Bépata g Epappoopévng Emoetiung tov Yroloyiotodv, 1 omoia
eotialertdc0 otV enidvon TpofAnpdtwv, 060 Kol oTn BEATIOOT VITAPYOVCDOV AVCEMY GTOV TPAYLATIKO
KOGHO. Xg OAOVLG TOVG TOUElG NG KaONUEPVOTNTOS VLAPYEL £vag TEPAGTIOS OYKOS SaBEGUNG
TANPOeOpiag Kol YVOoE®MY, 1 dwelpton Tov omoiov mPoHTOBETEL TIC KATAAANAEG VITOAOYIGTIKEG
VIOJOUEG Yo TNV amoBnKevoT g mAnpopopiag KobMG Kot T0 GYedCoUO, TNV AVATTLEN KoL TN
GLVTIPNON AOYIGKOV HEGH KATOAANAW®Y YAMGG®OV TPOYPOUUATIGHLOD KOl GUCTNUAT®OV AOYIGUIKOD,
T onoia cuvepydlovtal pe TNV VIOAOYIGTIKY Vtodour). Téhog, mpodmohEétel TNV vITOdouT| HEGH TMV
omoiwv o1 TAnpoopieg dtaktvovvtal pe acedrela. And toug Pacikods topeic e Epappocuévng
Emotung tov YToAoyiot®v Tov £40ouv 6Komd T1 S1EpEHVIOT KOL TV KAADYT| TOV TPOavVIpEPHEIcHY
avaykav, &xovv emieyel téooepis. 1o Ke@dharo 3.1 meprypaeovion ta Agitovpyikd ZuoTioTa,
ONAadn 10 AOYIGUIKO OV GLVTOVILEL TO VAKO KOl EMKOWVMOVEL LE TO YPNOTN. XTI GLVEXEW., GTO
Kegdroro 3.2 eneényovvron ta [TAnpoeoprakd Zvotipato, LEGH TV 0moimv entteAeital GLAALOYN,
avaktmon, eneepyacio kot amodnkevon TAnpoeopldv. Akorovbwe, oto Ke@dararo 3.3 smiyeipeiton
EMOKONNON TOV AIKTO®V YTOAOYIGTAV Y100 T AYN Kol TNV TPodincn TANPoeopLdY Kot, TEAOG,
oto Kegpdhrowo 3.4 meprypaoeton m Teyvnty Nonpoovvn, n omoia €pguvd TpOmOVG avATTLENG
VIOAOYIGTIKOV HOVTEA®V 0VOPAOTIVIG YVAOTG.
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Ilpéloyog

KartapAndnke npoondbela, dote T0 VAIKO TOV GUYYPAUUATOS Vo oTNPIlETOL OTIC YVAGCELS KO TIG
EUTELPIEC TOV £XOLV 101 OMOKOUIGEL 01 LOONTES Ko 01 palfNTPLeg amd TNV TPONYOOUEVT] GYOAKT TOVG
ekmaidogvon. Me avtdv tov TpOTo 1 peAéTn Toug Ba ivar pio euYApIoT Kot SNUIOVPYIKY dlodIKacio
0KOOOUNONG TNG YVAOONG, TOV TPOYLOTOTOLEITOL AV G TEXVIKEG «YVOOTIKNG OKaA®oldc». To
BiBAio cuvodeveton and [Mapdptniio, 6To 0Toi0 VIAPYEL £VAL EKTETAUEVO YAOCTAPL-AEEIKO OP®V TNG
Emotung tov Ynohoyiotov.

o mv vroPondnon g avayvoouottag ektdg amd oYNUoTe, Tivakes Kol dldgopo mAaicta,
€xovv ypnopomombel Ko apketd €kovidla, o omoia yapaktnpilovy 10 HEPOG TOL KEWEVOL TOV
ouvodgvovy. Avtd glvat:

R > .
@ R =

[Ipoepwoelg Opiopog [otopiko onpeiopo Svupovn ITpocoyn
a4 )
@ a2 a2 4
3. ‘s — % [
Xpnowyn minpogopia Inpeiwon Avaxepalaimnon AéEeic-kheldond

Ba Béhape vo eVYOPICTICOVIE OAOVG OGOV HOG CTNPLENY GTNV TPOCTADELN GLYYPAPTG CVTOD TOV
BBAiov kot Wiutépmg, v kupio Ayyelikr) ['epovon yia ) fonfetd g otV avayvmon PHEPovS Tov
VAKOV Kot TIG €0GTOYES TOPATNPNGELS TNG.

[Mapapévoovpe otn d1d0eon TOV EKTAOELTIKOV KOl TOV LOONTOV Y100 OTOIEGONTOTE TOPTIPNOELS
N oxoMa, OcTe Vo evioyvbel Tepaltépm T0 TAPOV GUYYPOULO LE OTMTEPO GTOYO Vo, VITOSTNPilEL T
S10acKaAlL TOL HOOLOTOG.

AbOnva, lovAog 2014
O1 ovyypapeic
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KEDAAAIO

1.1. Emotiun t@v Yrohoyiot@v






Emomun tov Yaoloyiotov

21601 TOV KePOaAiov givar ot padnTég

v va meprypdpovv tovg Pacikovg topeic e Emomung tov Ymoioyt-
GTOV Kol

v va pmopodv va avoeepfolv ota tedia 1060 TG OcmpnTIKngG 660
kot og avtd TG Epappoouévng Emomung tov Yroloyiotov.

H Emompun tov Yaoroyiotov

H Emomun tov Yrnoloyiot®v peretd to Bewpnrtikd Ogpéiio kot
@UOT TOV TANPOPOPLDYV, TOV OAYOPIOL®V Kol TOV VTOAOYICUOV, Ko-
BMG KoL TIG TEYVOAOYIKES EQAPLOYES TOVG GE OVTOUATOTOULULEVO VTTOAO-
YIOTIKG GLGTNHATA, OO TIG GKOTEG GYediaong, avamtuéng, vAomoin-
ong, otepevvnong kat avéivone. H Emotun tov Yroloyiotdv dtokpi-
VETAL G€ dVO UEYAAES vOTNTEG: TN OgmpnTikn kot v E@appocpévn.

OcopnTikn Emotiun tov Yroloyiot@v

H Osopntikn Emotun tov Yroroyiotdv (Theoretical Computer Sci-
ence) epeuvd Kupimg To oYedOGHO TV aAyopiBumy Kol TV VITOAOYL-
OTIKOV HEBOO®V TOV YPNGUYLOTOIOVVTOL Y10 TNV GVTANOT, TNV enelep-
yaoio, v avédivon kot tnv arodnkevon tAnpoeopidv. Bacwéc évvor-
€ TG Oewpntikng Emotung tov Yrnoloyiotov, eivar | Avaiven A2-
yopiBuwv, 1 Ocwpia Yroloyeiuotytas kol v Oswpio Iolvraloxoty-
tag. Yndpyet pio 0oapkng aAinAeniopoaon petald e Oempntikng Kot
™m¢ Epappoouévne Emomune tov Yrohoyotov. Ta mapdderypa, n
Ocwpio I'‘owcowyv Tlpoypouuarticuov, | onoio PEAETA TPOGEYYIGELQ
Y0 TNV TEPLYPAPT] TOV VTOAOYICU®V, 00NYEL TNV avATTLEN YA®GOHV
TPOYPUUUATIGHOD KO TO GYEIAGUO AOYIGKOD KOl EPAPLOYDV.

Eg@appoopuévn Emotiun tov Yaoroyiot@v

H E@appoopévn Emomun tov Yroloyiotov (Applied Computer Sci-
ence) HeAeTd TPOTOVG EPOPLOYNS TS Oempiag TV YTOAOYIGTOV Y10
™V enthvon TpoPANUATOV 6TOV TPayHaTIKO KOGHO. Baowkd emotnpo-
vika mtedia mov evrdocovion oty Eeappoosuévn Emeotiun tov Yroio-
YIoTOV givat:

KED®AAAIO
—

*
IIpoepmmiceig

* Tt epevvd n Emotun tov
Ynroloylotav; IToteg emot-
LOVIKES TTEPLOYES Tpoomafel
va egelicey;

* [ ouvdéetar to Oempn-
Tcd ™S pépog e to Epap-
LLOGLLEVO;

* [l ouvdéetar ) epappo-
YN ™G pe v enilvomn mpo-
BAnubtev Tov TpoypaTiKoh
KOGLOV;

H Emomun tov Ynoloyt-
OTMOV G SLOKPLTH EMOTALN
TPOEKVLYE KOTA T1| deKaeTioL
Tov 1940 ydpn otnv £dpeon
TOV LoONUATIKOV IGI0THTOV
TOVL VITOAOYIGLLOV KOl TV KO-
TOGKELT NAEKTPOVIK®OV VITO-
AOYIGTIK®V INYOVAV.

H Avéivon Alyopibuwmv
0GYOAELTOL LLE TOV GYESIOCUO
KOl TV avOADGOT| TNG TTOAD-
TAOKOTNTOG TV aAyopiOumV.

H ®cwpia Yroloyiodt-
TOG EPELVA OV KO TTOGO OITO-
d0TIKA Kol TPoPALOTOL
popovv va emtivboidv e ou-
YKEKPYEVOL VITOAOYIGTIKA, [LO-
VTEAQL

H Ozwpio [TorvmhokdtnTog
LELETE TOVG TTOPOVG TTOL ALTTOLL-
TOUVTOL Y10 TNV EMAVOT EVOG
nwpoPMpartog Bacetl evog ou-
YKEKPLEVOL aAyopifpov.
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Baoixéc ‘Evvoieg

R

Eekwvnote v avoalnmon
G0G OO TNV KOTIYOPLOToin-
o1 Tov opyavicpov ACM.

%

Xpniowor Yaepovvoeouon

http://www.acm.org
Association for Computing
Machinery

http://www.computer.org/
portal/web/guest/home
[EEE-Computer Society

http://aisnet.org
AIS: Association for
Information Systems

@

AgEerc kKheword

Ocopntiky Emomun tov
Yroloyiotdv, Eeappocpé-
vn Emomun tov Yroloyt-
oTAV.

10

e O oyedlaodc VAIKOD Y10 TNV KATOOGKEDT] TOV VTOAOYIGTAOV, OTMG O
OKANPOG dIoKOC, 1| KEVIPIKN HovAda enesepyaciog KTA.

e O oyedacpdc, 1 avarTTLEN Kot 1) GLVTHPNOT AOYIGHIKOV, OTTMG TMV
AELTOVPYIKOV GUGTNUATOV TO, 0Toio. GLVEPYALOVTOL LE TO VAIKO,
KoODS KOl TOV TOKIA®V TPOYPUUUATOV TOV OVATTOGGOVTOL LLE TN
Bonfeta TV YA®GG®OV TPOYPOUUATIGLOV.

e O oyedlacHOC TANPOPOPLOKDY GUGTNUATMOV Yo T GLUAAOYY, OVA-
KTnon, enefepyacio Kot amodNKevoT TANPOPOPLOV.

e H teyvnt) vonuocvvn, n onoio pgLVA TPOTOVG AVATTVLENS VTTOAO-
YIOTIK®OV HOVIEA®V avOp®OTIVIG YVOONG.

e O oyedopog SIKTVOV VTOALOYICTMV Y10 TNV TOPAYMYY], TN AQyYn
KOL TNV TPOo®ON o TANPOPOpL®V.

e O oyedlacpdc Phoemv dedopévav Kot GLGTNHATOV dlayeipiong Pa-
oEMV 0£S0UEVOV Y10 TV VTTOCTNPIEN TANPOPOPLOK®DY GUGTNUAT®V.

¢ H acpdleia Tov vTOAOYIGTOV, ONANOT TO GUVOAO TV HeBOS®V TOV
YAPNOLOTOLOVVTAL Y10 TNV TPOCTAGIO TANPOPOPLOY 1 VINPECUDY
amd eBopd, arloiwon N un eEovslodoTnuévn ¥pnon.

>tV cvvéyeto Tov PiAiov Ba peretnBodv Bépata 1060 TG OcmPNTIKNG
(aAy6p1Bpot kot TpoypoppHaTIcoc) 6co Kot ¢ Eeappoouévne Emot-
ung Ymoloyiotdv (6mwg o Agttovpykd Xvotnpota, to [TAnpopoplakd
Yvotuata, To Aiktoa Yroloyiotov kot 1 Teyynt Nonpooovvn).

AvoKeQuraimon

H Emotun Yroloyiotdv tpaypotevetor 000 peydreg Bepoticéc evo-
™mreg - ™ Oeswpntikn Ko v Epappoouévn - ot omoieg mepriappdvoov
TOAAOVC €Ml LEPOLE KAAOOVG Le ERpacT TOGO GtV dloyEipton TAnpo-
QOPLOV 0G0 KOl GTNV ETIAVCT TPOPANUAT®OV GTOV TPAYUATIKO KOGLO.

Epomioscic - O¢pata mpog ovlntnon - ApaotnploTnTes

1. Tlog avtihapPaveote v Emomun tov Ymoloyiotdv;

2. No ovopépETe TOLAAYLIGTOV TPiO EMGTNUOVIKA TESIN TOV EVIAGGO-
vtot otnv Epappocpévn Emotiun tov Yroloyiotdv, avalntodviog
OYETIKEG TANPOPOPIES GTO O1AOIKTVO.

3. Noa avagépete tpelg Topeic g Oewpnrtikng ITAnpopopiknic ot omoi-
ol £&YOUV GUECT EQUPUOYT € TPOPANUOTO TOV OVTILETOMILEL M
Epappoopévn ITinpoeopikn.

4. No avalnmoete 6to AldikTvo, pyalOUEVOL GE OLADES, OPOVE TTOV
oyetilovran pe v Emomun tov YroAoyiotdv, Toug Topeic g, Ta
medio EQOPUOYNG KOOEMAS Kot VO GLGYETICETE TIG vvoleg HeTAED
Tovg. Mg Bdon v avalmmon ovtn, va yivel amapifunon tov tié-
OV YVOOT®V TOUEMV KOl 0 SoY®PIGHOC TOVG 68 BempnTikovg Kot
EQOPLOGLLEVOVC.
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e A
Ipofinua

21001 TOV KePaAaiov avToL givat vo Lmopovv ot padntés:

v VoL TEPLYPAPOLY TNV £VVOLa TOL TPORANLLATOS

v VO KATOTAGGOLV £va TPOPANL TNV KA T YOPio TOL OVIKEL

v va dtakpivouy v OmapEN VTOAOYIGTIKMV Kot 1) TPoBANUATOV

v VO avapEPOLV TIG PAGELS EMAVGONG VOGS VTOAOYIGTIKOV TPOPANLOTOC.

H évvowa Tov mpofinportoc

Ot dvBpmmot, amd TV TPOTN GTLYUN TS VITOPENS Tovg, PHav avtiuétm-
7ot e mowkilo mpoPAnpaTa, TOG0 OTIC KAOMUEPIVES TOVG OPASTNPLOT-
TEG 000 KO GE SLAPOPOVG EMOTNHOVIKOVG TopElS. Kdvovtag o avadpo-
un otV wtopia ivar SuvaTod Vo EVIOTIGTOVY TANOMPA TPOPANUATOV.

e O Ounpog oy OdHooED TEPLYPAPEL TAL TPOPANLOTO TOV OVTL-
petdmile o Odvocéag yio va gtacet otnv [04Kn.

o To mpofinua mov KANONKe vo emADGEL 0 Apyynong Le ™ Pacthik
KOPMVO TOL 00N YNGE O YVOo T Ppact Tov «Evpnka-Evpnkoy.

e To mpdPAnua pétpnong tov xpovov, To OO0 AVIYETMTICTIKE
LE TN (PNOoN TG KAEWYDOPOG KOl TOV EKKPEUOVC.

e To mpofAnpota ETONMUOV GTNV AvOPOTATNTA KOL 1) OVTILETOTL-
o1 TOLG [E EUPOALL.

e To mpdPAnpa Tov «100 Tov 2000%» KoL 1) AVTIHETMOTIGT TOV, DOTE TO.
VTOAOYIOTIKG GLGTHLATA VO AELTOVPYNGOVY cmatd trv 1/1/2000.

Onwc eaiveton, 1 VmopEn TpoPAnudtoy eivor vl S0 PoviKO OVOLEVO.
Xy emoy Mag, ot GvOpmIToL EPYOVTOL OVTILETMOL LE TPOPANLOTO GTOV
TPOCMOTIKO, GTOV EMAYYEALATIKO KOl GTOV KOWOVIKO YOpo Yevikotepa. Olot
01 AvOpTOL dev OVTILETOTILOVV TaL 16101 TPOPATLOTOL KO ETUTAEOV OTvOLV O1-
QPOPETIKT onpacio Kot Papdtnta 6 ovTd. 26T0G0 VIAPYOLY TPOPA LT
TIOL AVOYVOPILOVTOL 0T TOVG TTEPLGGOTEPOVG MG TOAD GTLOVTUKAL.

To TpoPAnuata ekTdC amd dVGAPESTEG N MECTIKEG KATAGTAGELS TOV
amotovy Avon (mepPoriovtikd TPoPAHaTa, KOWmVIKG TpofAna-
TO, TPOCOTIKA TPOPANUATO K.G.) UTOPOVV Vo ivarl €iTe EVOLOPEPOL-
oG mpokANoelg (m.y. M emilvon evdg ypipov M 1 vikn oe €va moryvi-
Ot oKdKl), it guKALPIES Y10 VO TPOKVYEL KATL WPEALLO Y10, TNV KOWV®-
via péo® g emiAvomng ToVg (.. VEL ACPUAEGTEPO VAIKA Y10, TNV KOTOL-
OKELY] OVTOKIVITOV, TPIGOIACTATEG EKTUTADGELG K.(.).

KED®AAAIO &1

1 ' oD
&

6
Ipogpotioerg

* Y0{NTNOTE L€ TOVG GUULLLO-
ONTég oag KoL KaToypayTe
dvo mpofAnuaTa.

* [Towa etvor ta facikdtepa
TpofApata g ovOpoTo-
mToG;

* Potote 10 ouppabn cog
noto Bewpei To onpavTiKdTE-
po TPOPANH TG AVOpOTO-
™mTog Kot moto fempei To on-
LovTIKOTEPO TPOPANLLOL TTOV
ypN et avTieTdmIoNG 0TO
ooAgio.

oy

PN

i@ )

g ‘s
To mpoPArjuaTo dev eivort
QTTOPOITNTO LOONUATIKES KO-

TOGTACELG TTOL OTOATOVV OLVTL-
LETOTION).

Ewova 2.1. O «dfog tov
Pobumik (Rubik)
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Oéuata Ocswpytikyg
Emetijuns twv Yroloyietaov

«H Lon eivon enidvon mpo-
BAnuarovy, (Kapi [onnep,
Karl Popper, 1994)

Qg TTpog TN
duvatdTtnTa eTTiAUCNG

EmAUcIpa

Mn emAUCIUQ

AvoIKTA

Ewéva 2.2. Katnyopieg
TpoPfAnpiTmv

)

‘ .\’\ © ' - A

"Eva 6o un emtddoyio mpod-
BAnuo givae 1 ebpeon axépot-
®V MWOGEDV OTO0GONTOTE OL-
0poVTIKNG e&lomong (axépato
TOAVOVVLUIKY €&i0mOT) OTIMG
™mg 6x + 15y =4. To 1970
OmOdELYTKE OTL TO TTPOPAN QL
€lvat [ ETADGIO.
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O\o T0L TPOPAUOLTOL OEV LITOPOVV VOL OVTILETOTIGTOVV LIE VOV EVIOIO KOt [O-
Voo tpomo. Emumiéov, kdbe Eexwpiotd mpofAnua pwopel vor avTieETmi-
Ceton ko va emAETOL PE TTOIKIAOVG TPOTOVGS, EVED GUYYPOVOG LTTOPEL VoL EXEL
TOMEG Moelg (To TPOPANLLOL OPYAVMOTG LLOG EKTTOMOEVTIKNG ETIOKEYT|G).

Mze tov 6po Ipopinpa TtpocdopileTon pio KOTAGTOON 1| O0TTOLN
xpNéer avripeTOmong, anairei AVon, 11 0& Avon TG Ogv givan
YVOOTN, 00TE TPOPAVIC.

H datomoon evog TpofANUOTOS Kot 1) OVILETOTIOT TOV, OTOTEAOVV
NTHato ToL aTATOVY KAVOTNTEG 0POOAOYIKNG, OVAAVTIKNG KOl GUV-
Betucng okéyng, aAAG Kot 6oTO XEPIGUO TNG PLGIKNG YA®ooag. Emt-
TAEOV, 01 0€E10TNTEG TTOV OTOKTOVVTOL OO TNV EVAGYOANGT LLE TA TPO-
BAnpaTo (S0 TOTOGON KOl AVIUETDTICT) TOVG), ATOTEAOVV PN GO EPO-
o Yo KaBe avOpadmivn 0pacTnploTnTOL.

Katnyopieg Ipofinuarov
Ta mpoPApoata avaroyo pe tn dvvatdTnTa ENiAvong dtakpivovial o
TPELG KOt Yopies.

Emivopa givan ekeiva ta Tpofinpota yra ta omoia n Avon £l
Ppe0ei ko £xer SraTvTMOEL.

[Mopadeiypato emAvcipuov mpofAnudtov eivar 1 amoyilmon piog
éktaong yng (o xabopiopdc oniadn evog ywpaplov and kdabe idovg
BAdotnon), n enilvon g devtepoPdduiag e&icmong K.4..

Mn emivopo yopoxtnpilovral ekeiva ta TpofApato Yo T
omoia £YEL ATOOE(TEL, OTL OEV EMOEYOVTUL AVOT).

To mpOPANpa TOL TETPAYOVICHOD TOV KUKAOL UE KavOva Kot oo tn
oL eiye datvwOel amd TOVG OPYOIOVG EAMANVIGTIKOVG YPOVOLG Efvat
éva této1o mpoPAnua. Iapdtt To TPOPANUO ETOEXETOL TPOCEYYIOTIKT
Aoom, dev umopel va AvBet pe T gpnomn Kavovae Kot otofnen.

Avowktd ovopalovror To Tpofinpota yio 1o 07Toia 1 AVGT TOVG
ogv &yeL axopa Ppedel, v Tavtdypova dev £xel amoderyTel, OTL
OEV EMOEYOVTAL AVOT).

‘Eva této1o mapdoetypa eivon o mpOPANIa TS EVOTOInoNg TV TEGGA-
pov mediov duvapemv (PapvuTikod, NAEKTPOLOYVINTIKOV, 060EVOVG V-
PNVIKOD Kol 1IGYLPOV TLPTVIKOV), TO 0010 TPOG TO TAPOV, OEV £XEL ETL-
Mbet. Emiong, n ewaoia tov ['koOAvTumay (Goldbach, kébe dptiog pmo-
pet va ypaptel og aBpotopo 600 TPOTO®V aplBUdV) amoTerel £va ovot-
KTO TPOPANUO apoD OeV £YEL AKOUO ATOdELyOEL.



Ymroloyrotikd Ipopiquata

>1ig apyéc Tov 200v aumva, o Ntéfwvt Xidumept (David Hilbert) mopov-
clace évav katdAoyo TpoPfinudtwyv, €K TV omoiwv To TeElevTaio £0ete TO
EPOTNLOL «OV VTTAPYEL OAYOPIOLOC TTOV PIopel Vo amoPacicel TV aAnewo
OTOLOCONTTOTE AOYIKNG TPOTOIOT|G TTOL OPOPOVGE TOVG PUGIKOVG APOLLOVG.
Me 10 pdTNUA OVTO OLGLACTIKA POTOVCE KOV UITOPEL vaL avToportomo et
N owdikacio exilvong OAwv tv padnuoatikov tpopinudtovy. To 1931,
10 Bedpnua g un mAnpottog tov Kovpt [Ncévred (Kurt Godel) €deile
OTL, GE OTTOLONTTOTE YAMGGO, TOV EXEL TNV 10XV VOL TEPTYPAWEL TIG 1O1OTITEG
TOV QUGIKAOV APOUAV, LTTAPYOLY 0ANOEIC TPOTACELS TV omoimV 1 oA B0
dev pmopel va PePoiwbel pe kavévay adydpiBpo. Me tov tpomo avtd, amé-
O€1&e OTL LTLAPYOLV LEPIKES GLVOPTIGELS Ol OTTOTEC dEV UTOPOVV VOL CLVOTTOL-
pactafodv amd Evav aryopBo, kot dpo dgv PTopodV VoL VTTOAOYIGTOVV.
>t ovvéyeln, o Alav Twovpwvyk (Alan Turing) 6pioe ) pnyovn Turing n
omoia £lvor 1KoV VoL VITOAOYICEL OTTOONTTOTE VITOAOYIGIUN GUVAPTNOT| KO
€0e1Ee emiong OTL LNPYOV UEPIKES CLVOPTNGELS TIS OTTOTEG KOOl X0V
Turing dev pmopei vo. vITOAOYIGEL

Am6 ta topandve edvnke Ot o TpofAnpata pe Bdon ) duvatdtnTo
eMIAVONG TOVS LEGM TOV VTOAOYLIOTT, LTOPOVV Vo, dlakplBodv Ge vIo-
AOYIGTIKG KO 1T VTTOAOYIGTIKG.

Omnowodnnote Tpopinpa propei va Al kol péc® 10V VITOAOYL-
ot, yopoktnpileTar vroroyroTIKO TPOPANpa.

INo va ABel éva TpodPAnuoa pe ™ Pondeta tov vworoyioty, ypetdleTon
va S1oTVTTBEL TO OVTIGTOLYO VTOAOYIGTIKG TPOPANLA KOl GTN] GLUVEYELD
va vAomon0el 1 eniAVoT| TOV PHEG® TOV VTOAOYIGTY.

[Topadelypato VTOAOYIGTIKOV TPOPANUATOV Elva:
e H eniivon g devtepoPadnag e&icmong.
e H tawoéunon tov podntov oe aleofntikn cepd.

e H avalitnon kot o vToAoYIoHOG TNG YIMOUETPIKA GUVTOUOTE-
pNG O PO G TOV Bl KAVEL £VOC TaYLOPOUOG Y10 VO, EMCKEPOEL
€K YOPIAL KO VOL EMOTPEYEL GTO YOPL0 otd OOV EEKIvNGE TIEp-
vovtag povo pio eopd amd kdbe yopid, pe Pdon Evav dedoue-
VO YEPTN TOV YOPLDOV Kol TOV OPOU®Y TOL GLVOEOLV TA, WPLAL.

e H gdpeon AéEng mov va EeKivd amd £vol YPALLLOL KoL VoL TEAELDVEL
6€ £va AGALO YPALLLLOL.

Ao Vv GAA, O Un VTOAOYICTIKE TPOPANUATO dEV UTOPOVV VO Av-
Bobv amd évav vmoloylot N amd aAda punyovikd péca. I mapddsty-
po, koo pnyovn dev umopet yevikd vao amoeovisl ov Eva dedouévo
Tpoypappo Bo emoTpéWeL oamdvTnon yio o dedopévn €icodo, 1 av Ba
EKTEAEITAL Y10l TAVTOL.

KEDAAAIO &1

Hpofinua

é,:o,gnuqua
e du CONGO 1

OSTERREICH €0.55

Ewova 2.3. David Hilbert
kot Kurt Godel

H
H
63
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3 PIERRE DE FERVAT 101 166 Y
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Ewéva 2.4. Alan Turing
kot Pierre de Fermat

To Bedpnpa tov [Tiép vte
Deppd (Pierre de Fermat):
«Tpeig Betikol apBpoi a, b,
¢ dgv UTopovV Vo IKAVOTTOL-
noovv v e&icwon a*+b"=c"
v K6e aképato apBpod
n>2y» Sutvnmbnke omd Tov
010 10 1637 w¢ onpeimwon
010 PBifAio Tov «ApOuNTIKA
oV Adeovtovy. H emtuyng
amodelEn Tov emPNLLOTOG
dnpocievdnke to 1995.
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2l

INa vo datvnwdel Eva mpod-
BAnuo pwopet va ypnoipo-
mwowm0el omolodNToTE HEGO LU
ouvnBEaTepPa TOV TPOPOPIKO
1N 70 ypartd Adyo. O Adyog
OULMG OTOV YPNOLOTOLEITOL
Y10 TV ETKOWVOVIM, YPELd-
Cetar va yapaxtnpileton amd
GOPNVELQL.

/1

H dortoyn yprion oporoyi-

oG Kot 1 AovOacpévn covta-
&N, umopohV vo TPOKaAE-
GOVLV TTOPEPUNVELEG KOt TOPOL-
mlovioelg. Qotdco, Topep-
pnveteg pmopovv va vap-
EOVV aKOLLOL KO GE TEPITTO-
G€1g 0oL OAOL 01 Ae&ikoroyt-
K01 Kol GLVTOKTIKOT KOVOVES
povVTOL.

=

21N OOy POLLULOTIKY] OVt G-
GTO0T, TO APYIKO TPOPAN O
ovamapioToTol amd Eva op-
Boydvio TapaAAGYpaLLLO.
Ké0¢ éva amd ta amhodote-
po TpoPAnpaTa, avorapicto-
Ton emiong amd £va opfoydvio
TOUPOAANAOYPOLLLLO.

Ta TopoAANASYpOLLILe TTOV
QVTIGTOLYOVV GTO ATAOVGTEPA.
mpofiuara, oynpotifovrot
éva eminedo yoUnAdTEPQ.
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AwdiKaoieg emiAvong (VTOAOYIGTIKOV)
npofinnatog

H npoondBeia avtipetdmong Kot enilvong evog mpoPAnpatog mpob-
moBEtel apykcd TV TANPN Katavonon tov pofinuatos. H karavonon
evoc mpoPAnuatog amotelel cuvAPTNOT dVO TOPAYOVI®V, TNG CWGTNG
JTOTOONG €K LEPOLS TOV NULOVPYOL TOV KOl TNG OVTIGTOLYO CWGTNG
epunveiag amd tn peptd ekeivov Tov KAAEITOL VAL TO OVTIUETOTIGEL.

H katavénon tov wpofAnpartog eivar facikr mpodmodeon yio vo Eei-
vioel 1 dadikacion avaivong Tov TPoPANHaTog o G amAovoTEPO
Kol 0 S1oy@PIopds TOV KOPLOV GTOEIDMV TOL TPOPALATOS GE GYEoN
ue to devtepevovta ototyeia (apaipeon). H avalvon-apaipeon anote-
Aei to devtepo Prna oty dradikacio enilvong vog TpoPANUATOG. XTO-
X0G NG aviAvong, ivat 1 0146TaoT TOL TPOPANLATOG GE AAAN OTAOV-
oTEPQ TPOPANOTA YO VO, VoL EDKOAN 1) AVTILETOTICY| TOVG.

H avéivon evog mpofAnuatog propet vo mpaypatonombel eite gpacti-
Ké eite S1ypOUIOTIKA, OTTOC QaiveTol 6To Tapadetypa 2.1.

Mopadsrypa 2.1. Avérloon mpofAnuatog: EEummpétnon moAtov ond
TG VAN PEGIES TOV ONOGIOV.
®paoTtiki) avaivon
1. ITpocdiopiopdg avaykdv
1.1. TayOtepn e&umnpétnon ToAMTodv
1.2. [Tepropiopdc petaKivioemv
2. Apdon
2.1. Avamtuén nAeKTPOVIK®OV VIINPESIOV EVTNPETNONG
2.1.1. Toteg vnpeoieg Oa givar drabéoiuec;
2.1.2. Mg nowa drodikacio Oa yivovral dabéoiec;
2.2. Evnuépmon moltdv
2.3. Evnuépmon vtaAAA®V Y10, Vo GUVOPALOLY TO £PYO
3. Epappoyn tov oyediov.
Awypoppotiki avaivon

MpéBAnua

Eﬁ

2 3.
| 1.1. || 1.2. 1. || 2.2. || 2.3. |
.2

|| 2.

Ewéva 2.5. Aoypoplatikny avomopdotact oviivong TpofAnratog

['o ™ cwot eniAvon evog TpoPAnpoTog eivat oNUavTIKOS 0 eTakpiPng
TPOGOOPIGHAC TV OEOOUEVMV TTOV TOPEYEL TO TPOPANLLOL KOL 1) AETTTO-
LEPELOKT] KOTAYPOUPT TOV CNTOVUEV@V TOL OVOUEVOVTUL GOV OTOTEAE-



opato TG enilvong tov TpoPfAnuatoc. I'a va Bpet kdmorog ta {ntovpe-
va yperaletal vo eneEepyacTel T OEOOUEVOL.

Enelepyacio ed00pévev ival 11 CUGTNUOTIKY EKTEAEST TPAEEDV
o€ dedopéva.

AoV ohokAnpwBel n avdivon Tov mpoPAnpatog akolovbel to 6Tdo10
g obvBeonc. Katd ) ovvBeon emyeipeitan n Kataokeu Hog vEag
doung, Ue TV opydveoTn TV EMUEPOVS GTOLXEIMV TOV TPOPANHATOC.
EmumAéov, n katnyopromoinen tov mpoPfAnuatog stval Eva eicov on-
LOVTIKO GTAdW0, HECH TOL 0Toiov TO TPOPANUA KOTATAGGETOL GE KA
ol Kotnyopia, o€ pio otkoyévela mopopuolmv tpofAnpdtomy Kot €16t
OLELKOADVETOL 1 ETTAVGT), POV TTAPEXETAL 1] EVKAPIL VO TPOGOIOPICTEL
10 {nrovpevo avdpecso oe Tapdpola «ovtikeipevor. TELOG, pe ™ yevi-
KELO1], UTOPOLV VO, LETAPEPOOVV T OTOTEAEGLLATA GE AALEG TOPEUPE-
pelc KaTaoTAcELS 1) TPOPAN LT,

Mopadsrypa 2.2. Na depeovnbei n eicmon ax + = 0 o¢ Tpog X, yo
TIG SLAPOPES TILES TOV o Kol 3.

Amavtnon

Yrapyovv 2 TepmTOOELS: AV 0 GUVTEAEGTNG TNG METAPANTNC X eivan Ot-
Gpopog Tov uNdevoc (o # 0) 1 av 0 GLVTEAECTNG TNG METAPANTNAG X &l-
val icog pe unoév (o = 0).

[Tepintmwon 1: Av a # 0, tote N €€icwon €xel

HovadIKY ADoT TV X = - <

[Tepintoon 2: Av a = 0 tOte VIAPYOVY FVO VIOTEPIMTAOGELS: AV O 5T~
Bepdc 6pog B etvar d1dpopog tov pundevog (B #0) N av &i-
vat ioog pe undév (B = 0).
[lepintmwon 2.1. Av B # 0, n e€icmon givar adbvon.
[lepintmwon 2.2. Av B =0, n e&lowon sivor adpiom).

[Mapaoerypa 2.3. Atvetor o axdAovBog xdptng dtadpoumv (ekova 2.6)
oL GLVVOEEL OPLGEVES TTOAELS. O ¥apTNg deiyvel To ¥pOVO TOL aTOLTEL-

TOL Yo T petokivnon amd ToAn o€ TOAN.

Ewéva 2.6. Xaptng dtadpopmv

KEDOAAAIO &l
Hpofinua

e

Agdopévo sivar puo mopd-
GTOGT YEYOVOT®V, EVVOLDV

1 EVTIOA®V GE TUTOTOMUEVT
LOpeN OV £tvort KATAAANAN
Yo emKowv@vio, eppnveio M
enelepyasio and Tov dvBpw-
70 1 arwd aVTOHATO PLECOL.

Me tov 6po {nTovpevo nim-
VETOL OTIONTOTE TPOKVTTEL N
tifeTon ¢ avtikeipevo Epev-
vag 1 avadinnong.

Me tov 6po TAnpo@opia ovo-
(QEPETOL OTOLOONTTOTE YVOOL-
KO ool eio TpoEpyeTal omd
eneéepyacio SedoUEVOV.

Koatavonon: Atvovtot ot
otobepoi opot a, B g e&icw-
ong kat {nteitol n Ty g
HeTaPANTG X Yo TG S16¢p0-
PEG TIES TV O KoL 3.

Avaivon: To mpofinua ot
acmdTotl apyd oe 600 vo-
PO AT, XTO TPMOTO O
GULVTEAEGTNG 0L TNG LETOPAN-
G X givat S1dpopog Tov pn-
devdc. 1o de0TEPO 0 GUVTE-
Aeotng etvar undév. To dgb-
TePO VIOTPOPAN LA SLOoT-
Tt 6€ dVO VTOTPOPA LT
O otafepdc 6pog B etvar icog
pe undév 1 etvat d1é.popog
TOV UNOEVOG.

YvvOeon: H elowon eite
&yl povadikn Ao, gite givol
advvarn, gite givar adpLoT.

Koatnyopromoinen ko yevi-
KELOMN: OAES o1 TpmTOPdOpt-
&g e&lodoelg avtyetonilo-
VTOL [LE OVTT) TV TPOGEYYIOT).
To mapdderypa 2.3 gvtdooe-
Tl o€ [0 YEVIKOTEPT] KOTN-
yopia TpoPAnudTmv evpeong
oLVTOUOTEPNG SLOOPOLNG.
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EmiAuon mrpoBAfuarog

— Kartavénon

— AvaAuon-Agaipeon

- >uvBeon

— Katnyopiotroinon

L evikeuon

Ewéva 2.7. Xt4dwo enthoong
TPOPANLLOTOG.

To 1976 to Bsdpnpo tov 4
ypopdtov anodeiybnke. o
™V amodelEn yp1NoYLoTOm)-
Onke évog VTOAOYIGTHG YO
1200 mdpec.

AéEerc Khewora
[Ipopinpa, Emddoua,
Avoiktd, YTOLOYIOTIKG,
EniAvon npopinparoc,
Katavonon, Avéivon,
Aoaipeon, Zovbeon,
Kamnyopromoinon,
T'evikevon

118

[Mowa dradpopn gtvat  cuvtopdTepN amd TV TOAN A otV TOAN B;
X oo, TOAN B GuVAVTNOOVV TPEIS PIAOL DOTE KOVEVOS VOL UMV KIVT|-
Oel Tep1ocoTEPO OO deKaméEvTe Aemtd av Ppickovton otig moAes [, A
kot E avtiotoyo kot ta tpéva toug Eekivodv 6Aha otig 19:00;

N =

Amavtnon

1. Onwg @aivetol 6To yapTn, VITAPYOVY TOAAEG O1UOPOUES Y10, VOL LLETOL-
Bet kdmorog amd v TOAN A oty TOAN B. Ao avTéc TIc 1010 pOopég
ypeldleTon va vroAoylotel n cvvtopdtepn pe Pdomn to ¥pdvo mTov
amouteiTon yio T petakivnon amd toAn g ToAn. o 10 6komd oo,
HETPLOVVTAL Ol OOGTAGELS HETAED TV TOAEW®V, Amd OTOV TPOKD-
TTEL OTL 1] cLVTOUOTEPN UE PAom TO ¥pdvo dtadpoun ivar 20 Aemtd.

2. Mg mapopoto tpdmo, PETPLOVVTAL Ol GYETIKEG amootdoelc. H cuva-
vinon Oa yivelr oty mOAn O, apod o avOpwmog ard v moAn I Oa
Kével 15 Aentd, o avOpwmog amd v moAn A Oa kdvel 14 Aemtd ko
0 avBpwmog ard v oA E Oa kaver 12 Aemtd.

AvoKeQuraimon

210 KEPAAOO OWTO TAPOVCIAGTNKE 1 SLPOVIKOTNTO TOL TPOPANLOTOG
Ko emyelpnOnke va yivel caeng 1 aveEoptnoia g AVeng Tov and tov
vroloyot. KatnyopromomOnioy ta mpoAnLoto og Tpog tn duvoToTh)-
TOL ETAVONG KOl EMTAEOV MG TPOS T SLVOTOTITO EMIAVGNG LLE TOV VTTO-
Aoyioty|. EmonuavOnkoy Bacikd ototyeio 6t dadikacio enilvong evog
npofAnpatog (katavonon, Kaboptopds dedopévmy kot (ntovpévmy, avi-
Avon-aeaipect), GUVOEST), KATNYOPLOTTOiNoY| Kot YEVIKELOT)).

Epomioscic - Oépata mpog oulntnon - ApactnprotnTes

1. No avaeépete Tig Kotnyopies mpofANUAT®Y MG TPOS T OLVOTOTITO. EMTi-
Avong ko vor 0maoeTe Tapadetyporta TpoAnudtov amd ke katyopiol.
2. Epyaoteite oe opddec. Kabe opdada Oa HBéter éva mpdfinua oty
GAAN opdoa, N omoio KaAeital Vo ovOKAADYEL TNV Kot yopio 6TV
omoia aviKeL TO TPOPAN QL.
3. Naoa digpevvioete v e€icwon ax? + Bx +y = 0 o¢ TPog X yio Tig Ot~
Gpopeg TYWES TOV o, B Kot .
4. Mmnopel ka0 ybptne vo xpOUOTICTEL LE TEGTEPQ XPOUATO TO TOAD,
(MOTE O1 YEITOVIKEG YDPEG VO ELVAL YPOUATIGUEVES OLUPOPETIKA,
5. No yopoxmpioete pe Zooto 11 AdBog Ti¢ mapakdTm TPOTACELS:
A. KaBe emdvopo mpofAnua eivoat vtoroyloTiko.
B. H xoatavonon mponyeitor g emiivonc.
I. O\o ta wpoPAnpata propovv va AvBovv pe ) forfeta tov vro-
Aoyloth).
A. H avdivon tov tpofAnpatoc fondaet oty enilvon tov.
E. Ynapyovv un vroroyiotikd pobnuoatikd tpofinquota.



AdyoprOuon

21001 TOV KEPAAOiOL OWTOV £ivat Voo Lmopovv ot padntés:

v va TEpypa@ovy TV évvola Tov odyopifuov kot vo Stakpivouy Ty
Omapén CLYKEKPYEVOV YOPOKTNPIOTIKOV TOL YPEILETOL VO EYEL
évag adyopBpog

v va avoyvopilovv Bacikég évvoleg otnv Avaivon AdyopiBuwmv
v va avayvopilovv Tig 01dpopesc LopeEg avarapdotacns alyopifuov
v va avapEpovy Toug PactikoVg THTOVS Kot SOUEG OESOUEVMV

v va dtakpivouy Tig Bactkég EVIOAES KO SOUES TTOV YPTGILOTOLOVVTOL
o€ évov aAyoppo

v va Tpocdopilovy tov TpOTo AelTovpyiag TV SoU®V dedOUEVOV
v/ VoL EKTOVOVV 0TA0VG aAyopiBpovg
v va gvtomilouv kot va 610pBdvouv ta Aoyikd AaOT evog adyopibpov

v va €ENYOUV TV avAayKT ONpovpyiog e KAtdAAnANng tekunpiowong.

Opropoc aiyopiOuov

H AéEn adyopBuog (algorithm) mpoépyetor omd o perétn tov [1épon
padnpatikod Moyapevt Iumv Movod AL Xovapilpt (Muhammad ibn
Miisa al-Khwarizm), mov é{noe mepi 1o 825 p.X. (Ewova 2.8). [Tapoia
avTd, 1 VTapPEN Ko N NAKio pepikmv alyopifumv aplBuel yaidoeg xpo-
vio. ZNUEPQ, TO TESIO TNG HEAETNG TV aAyopiBuwy (To omoio KaAdgiton
Bempia akyopiBumv) eivon £va Wdwaitepa evpv medio Epevvag. Ievikd,

AkyoprOpog sivor o TEmEPAGUEVT] GEPEA EVEPYELDY, ALGTNPE KO-
BoploéveV Kot EKTEAECIL®OV GE TEMEPAGLEVO YPOVO, TOL GTOYED-
ovv oTnV eMtAvom evog TPoPAnLaToc.

H évvoia tov aAyopiBpov dev cuvdEeTal amokAEIGTIKG Kot LOVO LE TTPO-
pAnuata g [Minpoeopikne. T'a mapddetypa, 1o déoyo g ypoPd-
T0g amoterel Eva TpOPANUa, Yoo TNV ENTAVGT TOL omoiov ypetdleTon vo
extereoTel (o memepacpévn oepd evepyeldv (Ewdva 2.9.). H addn-
Aovyla TV gvepyeldv odnyetl oto emBountod amotéreoua. H adiniov-
yio dev glval amoapaitnTo Hovadtkn yuo TV €miTtevén avToL TOV, APOL,
VILAPYOLV Kol AALOL TPOTOL Yiat TO SEGIHO TNG YpaPdrTag.

KED®AAAIO | &l

2,
&

w
Ipogportioeig

* Zépeig 6TL NN €xelg ypnot-
LLOTOGEL TOAAOVG aAy0opif-
Hovg;

* Mropeig va. mepryplyelg
oG Pplokelg to Méyioto
Kowé Atapétn 6vo apib-
HaV;

* T kévelg yio vo evtomicelg
pio AéEn o éva Ae&uko;

Ewova 2.8. O AL Xovapilut

H peiém tov AL Xovapil-
L LETAPPACTNKE GTOA AOTL-
vikd kot dpyile pe ™ epdon
«Algoritmi dixit...» (0 alyo-
plBuog Aéet ....).

)
Ewéva 2.9. AlyopiBpog
deoiporog ypapdrog

O 6pog aAydpBpog emélnoe
eni Mo xpovia ¢ GTAVIOG
0OpOG, TOL GNULOLVE KATL GOV
«OLOTNHOTIKY Stodikacio
aplOUNTIKOV YePIopdvY. T
onuepwn tov a&io andKTn-
o€ oTIC apyES Tov 2000 oum-
va [e TV avamtuén g fem-
plog alyopiBuov kot puokd
LLE TOVG VTOAOYIGTEG.
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2l

«O gvKAeidelog alyopdpog
glvat o Tommovg OAOY TV
adyopiBuwv, oo gival o
TOAOOTEPOG LT TETPLUUEVOG
aAyop1Opoc oL ¥PNoOTOL-
elTon Ao Kot GUEPTL.»
(Ntoévorvt Kvov, Donald
Knuth, 1981)

-l

Ytov evkAeidelo adydpiBpo,
dev €xet onpocio ov Ba glvat
N TWN TOL y pKpdtepm and
v T tov X. 'Etot, oty
OpYIKN EKTELEGT TOL OAYO-
piBuov &xetl emideyel o Tpm-
TOG aptOpOG vaL Etvor peyaAn-
TEPOG TOL OEVTEPOL. XTN G-
véyeto Ba extedectel 0 aAYO-
p1BLog e Tovg idtovg ap1d-
HLOVG, OTOV 0 TPAOTOG apLONOS
Bo eival pikpoTEPOG TOL dEL-
TEPOV.

Amapaitro gival ot TYég
TV OV0 PETAPANTOV VO &l
Vol 0KEPALES KOl piol EK TV
dvo petafAntov va etvor -
Apopn TOL PUNdEVOG. TNV TTE-
PITTOON OPVNTIKOV TYDV O
MKA mpoxvntel amd ™ pe-
AT TOV OTOADT®V TIUDV
TV 600 opOUdV.

H extéleon Tov evkieideion
alyopiBuov, uropel vo mpay-
potonomfel omd kdmolov
mov dgv ypetdletat amapoitn-
T0 VO, £(EL KATOUGKEVAGEL TOV
alyopiBpo. Emmiéov, o a-
YOpOLLOG EPOGOV KMOKOTOL-
nOel g YAOGGO TPOYPOLLLOL-
TIGHOV, pumopet va eKTeLeoTEl
OO TOV VTOAOYLIOTY.

120

Iotopikd, £vag amd Toug TpdTOLG aAyopiBovg, ivatl o alyoptOpog yio
v €0peon tov Méyiotov Kowod Awapétn (MKA) dvo akepainv apid-
LAV X KO Y.

IMapdaosrypa 2.4. Na Bpebel 0 Méyiotog Kowvdg Atupéng (MKA) 6vo
Betikdv axepaiov aplOumv X Kot y.

Amavinon

O aky6pBLog TEPLYPAPETOL GE OLAOVLEVT) YADGOO 1OC EENG: BEGE GTO Z TOV
dtoupém. Av z = 0, t6te MKA givon 0 X. Av z # 0 td1e dlaipece 10 X e TO Y,
KOl £6TO® Z TO VIOAOUTO KoL ETAVAAOPE T SAIPEST| LLE TOVG OKEPOIOLS Y KO
Z avti Y10 X Kou y péypt to z va yiver 0.

INo mapdoerypo mpoxeévoo va Bpedel 0 MKA 600 un undevikov apib-
UV, Y. TV 78 Kot 27, GOUP®VO L TOV OAYOPIOLO0 UTOPEiTE VO KAVETE
TIG aKOAOVOEG EVEPYELEG:

Bpeite to vréromo g dwaipeong Tov 78 pe 1o 27. To vmdroumo ivon 24.
ELéyEte av etvan 0. Znv mepintwon avtn dev etvar 0. Apov dev givar 0,
Bpeite To vrdAOUTO TG draipeong tov 27 pe 1o 24. To vwdrouro givan 3.
ELéyEte av etvan 0. Znv mepintwon avtn dev etvar 0. Apov dev givar 0,
Bpeite to vrdAowmo g dwaipeong tov 24 pe to 3. To vorowro ivon 0.
AoV 1o voromo eivar 0, Bpébnke o MKA. O MKA givon 3.

O aAy6p1Bpog avtdg umopel vo EKPPUCTEL Kot PE KOOKOTOUEVO TPO-
o G £ENG:

AlyoprOpog Evicdeiong
AwdPooe X, y

Z—y

‘Oco z # 0 eravarofe

1 [Na ™mv meprypaen tov aAdyopiBuov
2

3

4.

5. z<—xmody

6

7

8

9

1

YPNOUOTOIEITOL o YADOGO GTNV
omoio To 6vopa Tov aryopifuov (Ev-
KAeldng) kabopilel v apyn kol to
TEAOG TOV.

XYy

y<—z
Téhog_emavainyng

Ot Tég e1o6o0v (X, y) divovtar pe
v gvioAn Awdpaoce, evdd o MKA &i-
VoL 1 TN TOV TOUPVEL TEAIKA 1) PLETOL

Epeavioe x : . )
BAntn x, n omoia speaviletal.

0. Té¢hog Eveiong

H ebpeom tov MKA egivar pio emovoinmtiky| dwadtkacio mov cuveyi-
Cetar 660 10 vVOAoUTo (mod) tng dtaipeong X 01d Tov y glvar d1popo
oV uNdevos. H emavainmrkn dtadwkacio £xel Tnv €vvola «0G0 1o vEL N
ouvOn KN (OnAaod” 00 z # 0) enavardpfove tn dadkacio, OAAMDS UV
ekteLelg AAAO T dradikocio Kot cuve e 6to endpevo Prpar. Ot evto-
AEC TOL TOUTOVL X «— Y O€V £YOVV TNV £VVOL0, TNG IGOTNTOGC, OALYL TNG EKYD-
pNoNGS TUNG Tov €100 PEAOVS GTN LETAPANTH TOL APIGTEPOV LEAOVG.
Av10 onpaivel 0t PeTd TNV EKTELEST) TNG EVTOANG 1| LETAPANTY TOL Opt-
oT1ePOL HEAOLVG Ba Exel Tiun iom pe avt Tov 6e&100 péAovC.



Me Baon to mopamdve, 0 EVKAEIDEL0G 0l YOPIBLOG V1oL TOV VITOAOYIGLO TOL
MKA 600 Betikdyv axepainv apBumv, Teptypaeetat TANPOG He oKkpiBelo
KOl GOPNVELLL. ZVVETMS, oV TO {NTOVHEVO €Ival VoL VTIOAOYIGTEL [ TN YPToN
oL aAyopBpov Evikheiong, o MKA tov apBudy 27 kot 78, tdte Oo pmopov-
o€ va. a5lomomBel 1) apiBpnom TV YPoLUmY Tov olyopiBLov Kot va Tpory o~
tomom0el ekTéLEST] TOL GTO YoPTi. X KABe emavaAnym voioyilovton ot Ti-
HEG TOV X, Y Kot Z, Ol o1toieg Topovatdlovtotl otov mivaka 2.1. Me v olo-
KMpwon mpokvrtel 6t 0 MKA tov apBudy 27 kot 78 ivon o aptOpoc 3.

Iivakag 2.1. Ewovikn ektéleon tov

gvkAeidelon aryopiBuov

ApOpég evromjg | x y z z#0 "E€o0d0g
2 27 | 78
3 78
4 AOng
5 27
6 78
7 27
4 AOng
5 24
6 27
7 24
4 AnOng
5 3
6 24
7 3
4 AMOng
5 0
6 3
7 0
4 Yevong
9 3

O mapomdve aAyopOpnog, umopet vo omavtinoet oyl HOVO T GLYKE-
KPWEVN epd oM, «vo Bpebdel 0 MKA twv 27 kot 78», oAl o€ OAeC TIg
TAPOUOLEG EpMTNOELS. AVVEL dNAadn, éva TpoPinua. Kabe pia arnd tig
EPMTNOELS QVTEG AEYETAL GTLYLOTVTIO TOV TTPoPArpatoc. ‘Etot, n e0pe-
on tov MKA tov 27 kot 78 glvat éva oty tdTumto Tov TpoPANIaTog TG
gbpeong tov MKA 600 Betikdv akepaiov. Anradn, av eKTEAEGTOVV TO
frurota Tov aAdyopiBuov, Bo odokAnpwbel | dadikacio Exovtag mhpet
TN GOGTH ATAVINGT Y10 0TOl0dNToTE (EVYAPL OETIKMOV aKepaiV.

Qc1000, éva BepNTIKO EpOTNUO TOL TPOKVTTEL €ivat To akdAovHo:
«ylati 0 aAyoplOpog AVEL OTOOONTTOTE OTLYLOTLTO TOL TTPOPAN LA~

KEDAAAIO m

AlyopiBuot

2l

H extéleon evog aiyopiBupov
Tpoypoatonoteitot agov apid-
pnBovv ot ypoppés Tov adyo-
piBuov. I'ia kGBe gvroln mov
ektelelTOL, KOTOYPAPETE TOV
apOpod TG YPOLLUNG KoL TO
OTOTELEG L TG EKTEAEONG
OTO OVTIGTOU(O KEAL.

H apibunon tov ypoppdmy tov
aAyopiBuov eivar amapaitnm
LOVO Y10, TNV EKTEAEGT] TOL.

Ot evtodég g ypopng 1 o
10 eivon nroTikég eVIorég

KOl OEV OTTOTLTTMOVOVTOL OTOV
mivoko, 2.1.

O Evxeidng élnoe mepimov
amd 10 330 ¢ 10 275 w.X.
Kot Eypaye 10 €pyo «Ta Xtot-
yelo mov amoteleital and

13 Bpria, Ta omoio emiyet-
POVV VO GLGTNLATOTOGOVY
TIG LOOMUATIKEG YVOOELS TNG
EMOYNG TOV.

o

O gukeidelog adydplBpog
&xel TOALEG DemPNTIKES KOt
TPOKTIKEG EQAPLOYES. MEcw
OVTOL UTOPOVV VOl dNpLLOvp-
YO0V apkeTol Tapadocio-
Kol poveikoi pvbpoi. Xpnot-
pomoteitan 6TV KPLRTOypa-
¢i0, GTO NAEKTPOVIKO EUTO-
plo, GTNV EMAVGN S10QOVTL-
KOV €£16DCEDV K. 0.
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XopoKTNpLoTIKd £vég adyo-
pidpov

1. KaBopiotikétnta
(Definiteness)

2. Ilepatodtrta (Finiteness)

3. ATOTEAECLLOTIKOTITO
(Effectiveness)

4. Eicodog (Input)
5.’E&odog (Output)

2l

Onwg Ba tapovcloctel og
EMOUEVT TAPAYPOPO, 1| EIGO-
d0g og évo aAyoplBpo pmopet
vo emtevyOel e TV gvro-
A AuwdPace, Tnv evioln Ae-
JopEVa KOL TNV EVTOAT EKYD-
pnong. Me v evton exyod-
pnomng dnpovpyodvtat dedo-
péva Héca 6Tov ahyopdpo
(xevd ohvoro petafintov -
GO00V).

122

TOG;» ZVVNO®G, Y10 Vo, AOVEL TPAYLOTIKG O aAYOPIOOG £va TPOPAN LA,
ypewaletar vo uropel va amoderytet ) opHOTTA TOL LE veTNPO TPOTO.
21V mepinTmon Tov EVKAEISEIOL aAyopiBoL, AmodEIKVIETAL OO TOV
1010 Tov EvkAeidn oto £Boopo Biprio tav «Ztotyeimvy Tov.

XopoKTNPLoTIKG aryopiOpov

KdéBe adyopBuog sivar onuaviikd vo €xel opioUEVO YOPOKTPIOTIKA
mpokeipevov va Bewpeiton TANPNG.

KafBoprotikotnra: Kabe evrod evoc akyopiBuov ypedletor va
kabopiletar yopic kapio apeiBoiio yio Tov TpOTO EKTEAECNG TNG.

Katd ) dwaipeon dvo axepaiov aptBudv, 1o yopaktnplotiko g kado-
PLOTIKOTNTOG tKavomoteitat av Exel AneOel vrdym Kot ) mepinTmon Tov
0 dtoupétng etvor undév.

Ieparétnra: KdOe adyopBpoc mpémetl va tereldvel petd and meme-
pacpéva PUaTo EKTEAEGNC TOV EVTOADV TOV.

"Evag alyopiOpog yia va 10Tl TO YopOKTNPLOTIKO TNG TEPATOTN TG,

yperaletarl va mpocsdiopilel ) Aon evog mpoPANUATOS LETA Ao Eva
OLYKEKPLUEVO aplBuod Pnudtov kot vo unv ektereitotl atéppova (dnia-
oM xwpic va TeEAEU®VEL).

AmnotereopatikotTnta: Kdabe evtodr evog aiyopiBuov ypetdleton
VoL VoL S1OTLTTOWEVT OTAG KOl KOTOVONTE, MGTE VO LTOPEL VOL EKTE-
Aeotel emakpPdg KoL GE TEMEPAGUEVO UNKOG YPOVOV.

Katé ) dwipeon dvo axépatmv apBuav, o alyopBpog dwabétel 1o
YOPOKTNPLOTIKO TNG OMOTELEGUATIKOTNTOG, 0POV Ol OKEPULOL CLVOTOPi-
oTOVTOL AKPPOG KoL VITAPYEL ahyOp1Opog Yo T daipeot Tovg (Evkiei-
dela Awaipeon) oe memepacévo ypdvo. Av dpmg emyepeitan 1 dwaipe-
omn 600 TpayHATIK®V aplBudV Tov 0 Kabévos avarapiotatotl omd dmet-
pa dekadkd ymoia, T0TE 0 AAYOPIOLOC deV O10OETEL TO YOPOUKTNPLOTIKO
NG OMOTEAEGLLATIKOTNTOG, APOV €V UTOPEL VoL avamapacTadel TANpmG
KoL VoL EKTEAESTEL OKPPADC 1 cLYKEKPIUEVT daipeo).

Eicodoc: Kabe adyopOpog ypetdleton va d€xetar Eva chvVoLo LETO-
BAntov g10660v (Tov pmopet va eivar ko To kKeVO GUVOA0), Ot OToi-
€G AmOTELOVV Ta dedopéva Tov adyopifuov.

H &icodog tov petafintov pnopet va emitevydet pe KatdAinieg evro-
Aéc, ol omoieg Ba TapoVoIAcTOOY GE EMOUEVEG TAPOYPAPOVG. XTNV TTE-
pintmon Tov adyopBpov Evkdeidong mov mapovcstdotnke 6To mapadety-
po 2.4, autd emTuyYAveTOL LLE TNV EVTOAY AlAPAOE X, Y.



"E€odog: Kb alyopiBpoc yperaletal va dnpovpyel KAmolo amoté-
Aeopa.

To amotéleopa Tov adyopiBpov, n ££0060¢ Tov, givat pia 1 TeEPIocOTEPES
petafAntég /kan otabepéc Tipéc. H €€0dog pmopel va emitevydet pe xa-
TAAANAES EVTOAEG, Ol OToieg Ba TOPOVGLOGTOVY GE EMOUEVES TOPOLYPLL-
QOVG. XNV TePInTon Tov alyoptBpov Evkieidng mov mapovsidot-
K€ 6T0 mopaderypo 2.4, avtd emtvyyavetot e v evioAn Epgavice x.

Avaivon AkyopiOpov, Ocmpio Yrorloyiopov,
o vmhokotTnTa ALyopiOpmy,
Ynohloywowpotnra AkyopiOpmv.

H avéivon g copmepipopds evoc akyopibuov yio cuvinkeg mopouot-

€G 1e aTEC ToV eppovilovtal oty TPAEN Kol 1) IKOVOTOTIKY amdd0-

oM TOL, TAPEYEL TN SLVATOTNTO VO TPAyLaToToOel 1 vAomToinom Kot

N €QOPUOYN TOV. AV OEV EMITVYYAVETAL IKOVOTOWTIKY AmOdO00T TOTE
amouTeiTOL 0 OYESACUOG EVOG TPOTOTOMUEVOL OAYOPiOpov.

H Ozmpia Yroroyiopo¥ (Theory of computation) givon to medio g
TANPOPOPIKNG TTOL OCYOAEITOL TOGO LE TO TPOPANHO VapEng Avong
EVOG PO LOTOC OGO KoL A0SO TIKOTITOS TMV OAYOpiOUmV Yoo TV emti-
Ao Tev TpoPAnudtov pe Pdon £va 6£30UEVO LOVTELD VTTOAOYIGLOV.

To nedio g Bewpiog vroroyioov, dtoupeiton oe 6vo KAAdoLS: T Oc-
opila Yroroyiowodmrog (Computability Theory) kot tn Oswpio I[Todv-
nhokotrag (Computational Complexity Theory). Zvvendg, yio kéOe
aAyopBpo amarteiton avéAvon, LEG® g omolag:

o) TekunploveTon n opfOTNTE TOL, dNAAON AV O OAYOPIOHOC KAveL
TPOYLOTIKE T1 SOVAEL Y10 TNV OToia £YEL GYESOGTEL KOl

B) perpiéron TocoTikd 1 OO0 TOV, GE GYEGN e ddpopa €101 vITo-
AOYIOTIKOV TOP®V, OTMG £ivat 0 ypOVOG KOt 1) LV TTOV OTToLTEl-
TOL Y10 TV EKTEAECT] TOV.

H avaivon gvég aiyopiOpov sivor n extipnomn tov mAnbovg tov
VTOAOYIOTIKAOV TOPWOV TOL OTOLTEL 1] EKTEAEGT TOL OAyOpiOLLOL.

Mo mapdoerypa, o adyopdpog Evkieiong ypnoyomotet toon pvnun éon
yperaletan yio vo, arofnkeutody ot TpEIS aKkéPalo X, Y, z. 26T0G0, 1) €V-
PEGCT) TOL TANOOVG TOV EVTOADV TTOL EKTEAOVVTOL OEV EIVOL TOGO TETPUUUE-
. KéBe popd mov mpaypotonoleitor 1) Eavainyn eKTEAOVVTOL TEGGEPQL
Prurata (heyyog g ovvinkng Oco...eravaiofe, VITOAOYIGLOS TOL Z Kol
dV0 evtolég exympnong). Emopévac, amortovvron 4xa fripoto, 6mov o gi-
vt 0 apBpog tov emovarnyenv. [1oceg, dpmg, Ba eivat o1 emavarnyels;

KEDAAAIO ol

AlyopiBuot

2l

H 7o cvvnbiopévn avdivon
€vog aAyopiBupov agopd to
xpoOvo extédeons. O xpovog
owvnBwg vroAoyiletol cav
oLVAPTNGN TOV aplBIoL TV
OTOYEIWODV PNUAT®V TOV
ekteAobVTOL GTOV 0AYOp1OLL0.

-l

H Oswpia Yroroyiopdm-
TOG EPELVA OV KO TOGO OO~
doTiKd Kamotlo TpofApaTa
popovv vo. emivboiv e cu-
YKEKPUYLEVO VITOAOYIGTIKE, [LO-

VTELQL.
@

H Oswpia [ToAvmtiokotn-

TOG LEAETE TOVG TTOPOVG TTOL
QTOTOVVTOL Y10, TV ETIAVOT
evog mpoPAnpatoc Bacet vog
GLYKEKPILEVOL aAYOpiOLLov.
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Z@ )

R ‘8

O Lame onédei&e 611 o apib-
HOG TV Pudtev Tov vKAEL-
detov akyopiBpov yia dvo
ap1Bpovs etvat TavTo pkpo-
TepOG M 100G TOL TEVTATANGI-
0V TOV YNOI®V TOV PeEYOADTE-
POV amd TOVG dVO UPLOLOVG.

s >4,785xlog,,n +1,6723

=2

O ovpporiopog O
(O-notation), émov 10 O givan
TO OPYIKO VPO TNG oy yAL-
KNG AéEng order ko Swfdile-
TOL «OLKPOV KEQOAAL0», Y¥pN-
olpomoteitat Yo vo avadei&et
TN YEVIKY] CLUUTEPLPOPA (TNV
Ta&n) Tov adyopibrov.

YnoroyrorpétnTa:

Tt propel va vroroyiotet;
Mmnopei évag vTOAOYIGTIG VO
ADGEL 0TO100NTOTE TPOPAN-
po 300EVToC apKeToL YPOVOL
KoL YOPOV;

MMoivmhokdtTyTO.

IT6Go ypryopo pmopet va. Av-
O¢i éva TpoPanua;

6006 YDPOg (Lvipn) xperdite-
ToiL 1oL vo, ABel Eva TpdBanpa;

2l

Ievikd, ta dedopéva cuvi-
o100V 10 P€yehog TG €160-
dov evog aryopibuov. o -
padetypa oty tagvounon,
70 TAN00G TV AVTIKEEVDV
7ov Ba Ta&tvounBovv divel to
péyebog tov TpoPAnpatoc.
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To 6ty x = 27 kot 'y = 78 yivovion T€66ep1G ETAVOAYELS, Ogv givart
TOAD JPOTIOTIKS. O ) TOV YPNGIUO VO UTOpEL Vo LITOAOYIGTEL O ap1-
LG TV emovoAnyemV Yo kaOe (evydpt akepoimv X, Y.

"Eet vmoloyiotel, 01t 0 apBuog Tov emavaAyemy etvat mepimov i60g

ue Tov Aoyapifpo tov X (1 Tov y). Anladn], o evkieidelog ahydpOpog
v va vroroyicel to MKA tov x kot y, k@vet 4xlogx pripato. Zovnbmg
napoieimovrar otabepéc, OT®G 10 4 Kot £T61 TPOKVTTEL OTL 1| TOALTTAO-
KONt Tov aAyopBpov givar O(logx) (Srafdleton «n moAvmAokdTnTo
Tov aAyopiBuov etvar g TdENg logx»).

H molvmhokotnTa £vOg ahyopiBpov divel Eva PETPO TNG YPOVIKNG
kaBvotépnong Tov akyopiBuov yio TV ETIALGT VO TPOPANLLATOG.

O eprocdtepot alyopifpot £xovv TOAVTAOKOTNTA XPOVOL TOL OVIKEL
o€ o oo TG Katnyopieg mov gaivovror otov [ivaka 2.2. Me n cop-
BoAiletan o péyeboc Tov TpoPAnuatog kot e€aptdTot amd to TPOPAN-
no. T mapdderypa, ov {nteitat va tavounbovv k apibpoi, tote 10 pé-
veBog Tov TpoPAnuatog ivon k, emopéveg n = k.

Mivaxag 2.2: Kamnyopieg molvmiokdtrag adlyopiBumv

MoivmhokotnTe | Ovopoocio HMopoatnpiocsis

o(1) Xtobepn Ké0e Prjna extedeitor o @opd 1 t0 TOAD
HEPLKES POPES

O(logn) AoyoplOukn | Av dev onpetdvetol aAAdg, ot AoydpiBpot
glvat dvadkol (Avadwkr Avalnnon)

O(n) I'pappuxn Zeprokr avadntnon

O(nlogn) I'priyopn Ta&wounon

O(n?) Tetpayovikny | Ta&wvounon pe emhoyn

Oo(nd) Kopwn [ToALATAOGIOGUOG TVAK®V

o2y ExBetcn Mepiopodg cuvoroL

Xy ewova 2.10 Eyovv mapactadel o1 KOUTOAES TOV KUPLOTEPOV GLVOP-
™moemV ToAvTAokOTTaG, v otov [livaka 2.3 mapovoidlovton ot xpo-
VOl EKTEAEGNC Y10 O1APOPEG TOATAOKOTNTES Kot LeYEOM TpoPAnudTwy.

ATIQITOUHEVOC O(n®)
Xpovog

Oo(n?)
O(nlogn)

O(n)

O(logn)

MéyeBog TrpoBARpaTog n

Ewéva 2.10: Kapmdreg TV KUPLOTEPOV CLVAPTNGEMY TOAVTAOKOTITOG.



IMivaxag 2.3. Xpovot ekTéAeonc Y10 S10POPES

TOALTAOKOTNTEG Ko PLEYEDN TpoPAnudtwv

Taén aiyo- Méye0og Ilpofinpatog

pibuov 4 16 64

O(logn) 6x10"sec | 1,6x1038 1,8x10°®

O(nlogn) 2x10® sec 19x10® 1,2x10¢
O(n) 4x108 sec 16x10® 64x10®
O(n?) 2x10%sec | 2,6x10° 4x10°
O(n%) 64x10% sec 4x107 3x1073
o2 16x10%sec | 65x107 5x10° ypovia
O(n!) 24x10% sec | 58 mpeg | 4x10™ypdvia

Metd v enidvon evog mpoPAnpatog e éva alyoplBpo yivetor mpo-
ondfela vo oxedlaotel Evog vEog alyoptBnog e peyolvtepn tayvTn-
T €hpeON S TNG Avomng Tov mpoPAnpatog. [a mapdostypa évag alyopto-
pog tagvounong Le cuykpicels (0 0moiog TEPLYPAPETOL GE ETOUEVO KE-
earoro) amartel O(n?) cvykpiceis. Ymapyovv Opmg tohtepot aAydpio-
pot, 6mmwg o akydpiBuog ypryopng tagvounong (Quicksort), mov amoi-
1t O(nlogn) cvykpicelc.

H peré avtov tov {ntpoatog yiveton 6to mhaicio e Oswpiog Ilo-
Avmiokotytag. H épevva oty meployn avt) mpoonabel va Ppet Tovg
gyyeveig meplopio ot oTnV ToVTNTO TOV 0AYopiOU®V Yo T AVoT GL-
YKEKPEVOVY TTpofAnpdtov. 'Etotl amodeikvieTal, Yoo Tapaoetypo, 0Tt
dev glvar duvartov va ta&vounbodv n aképatol pe Aydtepo and nlogn
GLYKPIGELS KOl GLUVETTADG 0 aAyOp1Olog Yp1yopng Ta&vounong ivat ov-
GLOOTIKA BEATIOTOC, OGOV QPOPA TNV TOYVLTNTO TAEIVOUNOTG.

Baowoli tomor aryopiOpwv

O opiopdg tov akyopiBupov mov 660nKe oty apyn cwtod Tov KEPAAAi-
0V, GLUEMOVEL LE TN PLAOGOPIN TOV TEPIGGATEP®Y VITOALOYIGTAOV G LLE-
pa, mov dbétovv pio Kevipikn Movada EneEepyasiog (KME) oty
omoio 01 EVIOAEG exkTeAOVVTAL LE GEPA, M piol HETA TNV GAAN. o T0
AOyo avtd ovopdlovion eeipraroi olyopidpol. Opmc n vrapén TpoPin-
pétov ota omoia amouteiton oA PEYAAOG YPOVOS Y10 TOV VITOAOYICUO
™G AOoNG evOC TPOPANLLATOG, ONUOVPYNGE TNV AVAYKT EDPECTC OAYO-
pifuwv, 6Tov opiouéva N pio oelpd and Pripato aVTOV TOV aAyopio-
pwv Ba pmopodoav va ekteAovvTal TopaAANAa (Tavtdypova). e avTh
™V TEPITTOON, N EKTEAEST TOV €vOC Prpotog oev e€aptdTon amd TV
OAOKAN PO TNG EKTEAEGNC TOL TPOTYOVLEVOV. AAYOPOOL VTG TNG
popeng ovopalovrtal wapdiinior olydpifuot Kot 1 vAoToinot Tovg yi-
vetal pe v vmopén molraniov KME 6to oot tov vroloyiot).

KEDAAAIO | &l

AlyopiBuot

Py
—

-
= R——"

H ovvépmon O kokeitot mo-
AOVULIKN av glvat Ekepa-
o1 TOAVOVOLOV MG TPOG

n, SL0POPETIKA KoAgiToL
UN-TIOAV®VOLUIKT, OV TEPLEYEL
o6povg 6mmg 2%, n! KTA. XNV
TPAEN 01 TPELG TEAEVTOES TTO-
ADTTAOKOTNTEG YPTCLLOTOL-
oOVTOL LOVO Yo TPOPATLLOTOL
pkpob peyébovg.

/TrA-\_.t\_
l@ y
R ‘s
INo to TpoPAnpa g Ta&vo-
UNonG evOg TivaKo dev EXEl
Bpebei puéypt onuepo TayvTe-
pog aAydp1BpOG Ao TOV oA~
Yoppo ypryopng Togivo-
Unong, eva Yo 1o TpoPAn L
TOVL VIOAOYIGHOL ToL MKA
dev €xet Ppebetl ToybTepog
aly6p1Bpoc amod ekeivov Tov
Evkdeidon. Avtd odnyet, pot-
paia, 610 epOTHN: MNTMG
dev VTAPYEL KAADTEPOG O~
YopOLOG, UNTmG OnAadn To
Tpofpata ovtd £xouvv pia
gyyevn ToAvmAokdTNTAL

Yeprakoi A&yovtot ot aAyo-
p1OLLoL TOV YPNGLUOTOLOVY
pio kevipikn povado emelep-
Yooiog Kot 0l EVTIOAEG TOVG
eKTEAOVVTOL GE OEPE M pio
HETA TNV GAAN.

Hapérinior yapoxtnpilo-
vtat ot adyopiBpot Tov ypn-
GLLOTOL0VV TOAAUTALG Ke-
VIPIKES Lovadeg emelepyaoi-
oG 6mov opIoUEVEG 1| i OEL-
Pa oo EVTOAEG EKTEAOVVTOL
apdAInia (Tovtdypova).
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O mivaxag Tov Topodeiypo-
10G 2.5 givar povodidota-
T0G MIVOIKOG IOV £XEL TEGGEPQL
otolyeia, otig Oéoeig 1, 2, 3,
4. ¥t 0éom 1 1o TepieydOpEVO
Tov Tivaka glvat 6, otn Béom
2 10 mePLEYOUEVO TOV TEVOIKOL
glvat 9 KT

Apyuog [ 6 [ 9[8[ 3 ]

m  [e]9[8[3]
2 [3[9]8[6]
s [3]e[8]9]

Tehwog [ 316189 ]

Apyucog [ 6 [ 9[8[ 3 ]
In [6]9]8[3]

R 20 AR /
m  [6]9[378]
3 [3 86 9|

Tehkog | 3] 689 ]

Agv pmopovv va AvBovv oda
T TPOPANLLOTO KAVOVTOG
PN TAPUAANAOL VTOAOYL-
opov. To og BaBog orbyipo
Yo va avoryTel £va yovtxt
dev pmopet va viomom et pe
TapdAI o odyopdpo, apov
70 deVTEPO HETPO deV elvan
TPOGPRACLUO OV eV TEAEIDTEL
TPMOTA TO TPAOTO HETPO.
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[Mapdaosrypa 2.5. ' Eotm 611 vdpyet £vog Tivokag Tov Exel oG TePE(o-
LLEVO TOLG 0p1OpovG:

2
[6]9]8]3]

210)0¢ ivan va toroBetnBobv ot apifuoi oe avovcsa Gepd amd 1o -
KpOTEPO 61O pEYaADTEPO (adbEovoa Talvounon). H dwadwoasio talivo-
unong Ba emyelpn et pe oepraxn Ko wapdAAnAn eneepyocia.

Améavtnon

> Leploka
Evtonileton to pikpodtepo otoyyeio tov mivaka (6T mepintwon avty
etvar 10 3) kKo avtipetatifeton pe to ototyeio g TpdTNS BEoMC.

Evtorniletor 1o pikpodtepo amd ta vrdAowta oToryeion Tov mwivoka (Tov
etvat 1o 6) Ko avtipetatifeton pe to ototyeio g devtepng Béonc.

Evtomiletor 1o pikpotepo amd ta vrdéAowta oToryEion Tov wivoka (Tov
elvai 1o 8), 10 omoio Ouwg elval To Tpito oToLYEl0 TOV TTiVaKD, OTOTE 1)
Ta&vounon £xel OLOKANPwOEL.

» Hapdiinia

Yvykpivovtot tavtdypova pe 600 dapopetikos eneEepyactéc To 1o e
10 20 oTotYEl0 KO TO 30 pe To 40. Av dev gival 6T dtotaypéva, ovTi-
petatifevrat.

JuyKpivovTol ToVTOYPOVA LE dVO0 SLPOPETIKOVS enelepyaotéc 1o 10 pe
70 30 oToryEio ka1 1o 20 pe 10 40. Av dgv glval GOOTA dotayuéva, avTL-
petotifevron.

Thpa 10 pkpdTepo amd OAa Ta oTotKElD Elvan 6T 6ot BEom (Tt 1)
KOl TO PEYOADTEPO €MioNg ot 6ot Béon (v 41). Qotdco T0 dVo
uecaio otoyeio dev givor BEParo 6Tt givor cwotd dwotaypéva. Ondte
amorteitan o akdUn GUYKPLoT QVTOV TV dVO omd Evay enefepyaoth
KOl OAOKANPAOVETOL 1) TAEIVOUNOT.

Ot aAyopBuot emivovv mpoPAnpoto. Ymapyovv omid kot cOvOeta
npofAiquata. Alya amdd mpoPfAnuato uropovv va emtivbovv pe ola-
JOYIKY| EKTEAEOT UEPIKDV PNUdT®V, 0OV TO TEPIGTOTEP TPOPANLO-
TO, ATTOLTOVV TNV EKTEAECT] OPICUEVAOV GUYKEKPIUEVOV PNUAT®OV TOAAEG
@opéS. Autol o1 aAyOP1OOL UTOKOAOVVTOL EXAVAANTTIKOL.

Mopaderypa 2.6. Na avarntoyBel adydpiBpog o oroiog Oa dafalet tov
apBud N kot Bo vroroyilel kKot Oa gppavilel To N mapoyovtikd (cup-
Bolopog: NY).

To N! opiletar g to yvopevo tav axépormv apuav 1, 2 éog N. Aniadn
N!=1-2-3-....- (N-1) "N
AvN=5,105!=12-345=120



O aAy6pBpog vroroyiopov tov N! pe pa eravainym Ppioket 1o yivo-
pevo (PAéne mapaderypa 2.20).

Oupwg 1o N! umopel vo opiotel kot pe GALO TpOTO, TOV ATOKAAEITOL
avadPOLUKOG, ®¢ eENG:

{ NI'=NN-D)!'yiaN>1 (1)
0l=1 2)

Amo ) oyéon (1) gaiveton 611 T0 TOpayovtikd Tov N opileton ypnot-
pomoliwvtog 1o mopayovtikd tov (N - 1). O 6pog avadpopkoOTnTe. £6M
eKQpalet, 0t yio va Bpebet n tyun tov N! mpémer va Ppedei n tiun tov
(N - D!, n 7y tov omoiov ypetdletar tnv Tiun tov (N - 2)! k.0.x.

‘Etot 10 5! Khvel dradoykd:
5!=41-5=31-4-5=21-3-4-5=11-2-3-4-5=0!-1-2-3-4-5=1-1-2-3-4-5=120

®aiveton 0tL 0 VEOAOYIGUOS TOL N! e avadpopkd Tpodmo givor o o-
AMOTAOKOG amtd TOV EMOVAANTTIKO. 26TOG0 GE GALEG TEPUTTMOGELS KO 101~
WG 6€ PePKA OVOKOAN TPOPANLLATA 1] AVAOPOLY| SIEVKOAVVEL GT)LLOVTIKA.

Avamapaotacn akyopidpov

[Mpokeévov va emtevybel n «okpPng meptypaeni» evog alyopid-
LoV, YPNOLUOTOIEITOL KATOL YADGGO TOV UTOPEL VL TEPTYPAPEL GEL-
PEC EVEPYELDV LE TPOTO ALGTNPO, YOPIG AoAPELES Kat dupopovpeva. TE-
TOLEG YAMGGES £1val 01 YAMGGES TPOYPAUUATICHOD (e TNV TpolmdOeon
OTL M oNUOGLOA0Yi0 TOVG £Vl CLGTNPA SATVTOUEVT)), LAONUATIKA [LO-
VTEAO, KATOleS GUUPBOMKES YAMGGES TOV YPNGLUOTOLOVY ALGTNPE K-
Bopilopévoug Kavoveg TePypaPns, KaBmS Kot KOTAAANAO SIOUOPO®LLE-
VO VTOGOVOLQ TOV PUGIKDOV (OPIAOVUEVOV) YADGCOV.

H avomapdotaon tov alyopifumv pumopet va mpaypoatomromdei pe:

o DVoKI YAOGGH OOV 1) AVOTAPAGTUCT YIVETOL LE TV OUIAOVUEVT
YADOGO, HECH TNG OTolog TEPLYPAPOVTAL Ta PHaTo ETIAVOTG TOV
mpoPAnpatog. Qotdc0, LE TN PLOIKN YADGGO LTOPOVV VO, TALPOTN-
pNBovV acheeleg oTIg 0dNYies.

e Yeudokmoka 1] YEVLOOYLOGGO, 1) ool elvar pia vToBeTIKn YAMO-
oo YL TNV avOmopdoTacT adyopifumv pe ototyelo amd KAmOlES
YADGGEG TPOYPOUUOTIOUOD, TOPUAEITOVTOC AEMTOUEPELEG TOL OEV
€lvOll OVGLOGTIKEG Y10 TNV AvVOpOTIVY KATOVON O™ TOL ahyopiBpov.

e I'AOGGO TPOYPOUNATIGHOV 1 OTTOL0 EIVAL LULOL TEYVNTN YADCGO, TOV
&xet avamtuyBel yia va dnpovpyei | vo eKOpAlel TpoypEapLLOTa. Yo,
tov vtoAoyot|. H avarapdotaon tov akyopiBuwv pe yYAdsco mpo-
YPOUUOTIoHOD Umopel va yivel €ite pe OMTIKEG €ite e KEWEVIKEG
YADGGEG TPOYPOALLUATICLOD.

KEDAAAIO | &l

AlyopiBuot

2

Evdwpépov mpa arote-
Ael 0 evtomiopog Tov KaAd-
TEPOL TPOTOV VTLOJALPESTC
TV TpoPAnudTev, yio va gi-
vat EQIKTN 1 eneEepyacia
Tovg and ToAoVG enetepya-
OTEC TOPAAANAQL.

2l

To mopddetypio., ETOVAAN-
ntikol ahyopdpot ivat o gv-
KAeldetog adyopOpog, kabmg
Kot 0 adyopdpog ta&voun-
oNG UE ETAOYT TOV TEPLYPLL-
(QNKE TLO TPLV.

W\
0%

A)yop1BLot TOL VAOTOLOVV o
avVOOPOLUKY| GYEDT), OTOKAAOD-
VTOL AVaOPOUIKOL KOl LLEPUCEL
nopadetypato Topovctdlovtat
omv mopdypago 2.2.7.6.

2l

Orav meprypdpeton 6TV oput-
AoVpEV YADGGO O TPOTOG LLE
ToV 0moio Bo UToPEGEL KATO10G
vo emokeBel éva povoeio,
T0TE 0 AAyOPOLLOG Exet dloTv-
mOel e PLOIKT YADOGOL.

Ot QuoIKEG YADGGOES, gival
01 YAMGGEG TTOL LAOVV 01
avOpmmot, eV ot TEXVNTEG
YADGGES €YoVV avomtuydel
KLPIOG Yo SIEVKOAVVOT] TNG
EMKOVOVIOG 1OEDV.
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Ta kvpLdtepA YPNCLLOTOL-
OVLEVO YEOUETPIKA G LLOTOL
- ovpPora GTa SlorypapLLaTOL
pong etvat ta akoAovBa:

e H é\ewym, mov dniovel
™V opyn Kol T TEAOG TOV
adyopifuov.

e To m\dylo TopoAANAO-
YPOLLLO, TOV dNADVEL €i-
6000 1| £€0d0 oToyEiwV.

Eloodog
‘E€050G

e To opBoydvio Toporin-
AOYpPOLLLLO, TTOV SNADVEL
TNV EKTEAEOT| LG 1| TTE-
PLoCOTEPOV TPAEEMV.

EktéAeon MpdEewv

e O poppog, mov dMnrmvel
plo gpdton pe dHo ££o-
d0VG Yo amdvInon.

Oxt @ Nat

e XT0 SLOYPAULOTO PONG,
EKTOG TOV TAPOTAV®D
oYNUaTOV, YPNoILOTOE -
To kol To BEN0G, To omoio
deilyvel ) pon| extéleong
oV aAyopiduov.

2l

O aiy6pBpog Avtipetddeon
OVTILETAOETEL TO TEPLEYOLEVO
TV 600 LETABANTOV Kot To-
poLGLALETOL [E TPELS TPOTOVG
avomapAoTACNC.

2TV YeLdoyAOGGA £YOVV
KaToypopel oL EVEPYELES TOV
TEPLYPAPOVTOL GTO TAAIGLO
™G PLGIKNG YADGGCAG GE K®-
Stkomomuévn LopoT, EVO Té-
Aog €xet dOnpovpynOel kot To
avTioTOLYO SLAYPOLLLLO POTIG.
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0 ZT1G ONTIKES YADGOES TPOYPUUNUTIOROD, 1| OVOTOPACTOON
TOV aAyoplOumv yivetol péco amd 10 Ypaeikd YEPIGUO TPO-
YPOUUOTIOTIKOV GTOLXEIWV.

0 ZTIG KEWNEVIKEG YAMOGES TPOYPUUUATIGHOV, 1) AVATOPAGTO-
on TV alyopifumv yivetal pe tn xpnon GEPpOV KEWEVOD TOV
nepapfPavouy AEEeic, aplBpoig Kot onueio otiéng.

e MgegOoooroyieg OWYPOPUNUTIKIG OVOTOPAOTACS OAyopiOpnmv
TOV GLVICTOLV £VaV YPAPIKO TPOTO TOPOVGINcNS TOV aAYOPIOLLOv.
Amo 115 dudpopeg PeBOOOAOYIES OLOYPOUUATIKNG OVOTOPACTOCNG
alyopiBumv mov &yovv emvondei 1 wo dadedopuévn glvar o dd-
YPOLLLO PONG, OTTOV 1) TEPLYPOPT KOL 1 OVATOPAGTACT] TOV aAyopi-
LoV YIVETOL [LE TN XPNON YEOUETPIKAOV GYNUATOV - GUUBOA®V, OTTOL
T0 KoBEVO SNAMVEL U0 GUYKEKPLUEVT EVEPYELX 1 AgLTOLPYiOL.

Mopdaocrypo 2.7. No avoarntoydet alyopifpog pe guotkn yhdooa, e O1-
GypOLLLLOL PONG KOl LLE WEVLOOYAMGGA, 0 0moiog Ba dtaPalet Tig Tyég 6vo
petofANTOV Kot 0o avTeTafETel TO TEPIEXOUEVO TOVG. TN GLVEYXELL
Ba eppoavilel g amoTéEAECLO TO TEPLEYOUEVO TV UETAPANTOV HETE TNV
avTipetdheon.

Noa extereotel 0 alyopOpog yio Tig Tipég 8 ko 12.
Améavtnon

®vown| YAOooa: Apod gcayBovv ot Tipég 6vo petafAntov o kot fB,
Vo dDCETE TO TEPIEXOUEVO TNG LETAPANTAG o Ko 6 pia vEa peTafAntn
temp (TPoowpiv)). X1 GLVEXELN, VO, SDGETE TO TEPIEXOUEVO TNG LETOL
BAntng B ot petafAnTn o Kot TEAOG VoL OMGETE TO TEPLEXOLEVO TNG LLE-
TafAntig temp Kot otn petafantn p.

Yevdoyrlooaoa Avgypappa pong

1. AkyoprOpog AvtipetdBeon
2. Avapaoce a, B
3.temp «— a

4.0 AidBaoe a, B
5. P « temp / l /
6. Epgavioe a,
7. Téhog Avtiuetdbeon temp+—a
a—pB
Ap.Evt. o B temp "Efodog B —temp
2 8 |12
i T S / Epgavioce q, B /
5 8 !




A€O0UEVA KO AVOTOPAGTACT TOVS

"Evag adydpiBpog Aappdvel kamowa dedopéva amd v gicodo, ta emelep-
yaleton péca amd po oepd Prudrmv kot dtvel og £6000 T ATOTEAEG AT

H eneepyooia dedopévmv, n onola oty Tpdén mpaypatonoteiton HEG®
aiyopiBuov, avaeépetar oty eKTEAECT] SLPOPOV TPALEWV/ AETTOVPYIDOV
naveo ota dgdopéva. To anotéhesua g enelepyaciog dedopévmv etvar 1
minpoeopia. 'Etot, Bo propovce Kaveig yevikehovtog vo el 6Tt Evag adyo-
puoc petatpénet ta dedopéva e mAnpoeopia. o mopddstypa, Evag -
AeQ@VIKOS aplOOG Kot £VOL OVOUATETMVVLO 0toTeEAOVY dedopéva. Agv mar-
péxouvv Opms Kopio mAnpoeopio. ITAnpogopio mapdystor povo av oyeTt-
6000V peta&d Toug, 6Tt SNAaOT| KATO10 THAEP®VO AVIKEL GE KOO0 GUYKE-
Kpévo cuvdpoun). Me Bdom tig mAnpogopieg Aapdvovon anopicelg
Ko yivovton S1épopeg EVEPYELEC. LTT) GUVEXELN Ol EVEPYELES OLTEG TTOPAYOLV
VEQ OEOOUEVA, OUTA VEES TANPOPOPIES, Ol TEAELTOLES VEES OTTOPAGELS KoL
evépYelEs K.0.K. Ommg eaiveton oty gwova 2.11. H depyasia avt pmo-
pel vo emavodappavertat, ot TAnpogopieg mov mopydnoav, vo eravaTpo-
(OO0TOVV HEGH OVAdPACTS TV £1G0J0 Y10 EMAVAANYT TOL KUKAOL K.0.K..

H Bewpia adyopiBumv, peretd ta dedopéva Kupimg amod TiG GKOTIESG TOV
VAKOV KOl TV YAMGGOV TPOYPULLATICLOD.

Oocov apopd 11§ YADGGES TPOYPAULATIOHOD, KAOE YADGGH pmopel va.
vrooatnpilet ) xpnon d1popwv THTwV dedopévav. Kdbe yhdooo £xet
GLYKEKPIUEVOVG TUTTOVG OEOOUEVMV, EVD UTOPOvV va. dnuovpyndovv
véol TOmot opiopévol amd o ypnoth. Ot mo cuvnBelg THol dedouévav
elva ot akdAovBor (ewova 2.12):

AKEPALOG TOTTOG: YO TNV OVATOPAGTACT] OKEPAIWOV APLOUDV.
Hpoypotikog TOHTOS: Yo TV avVOTopACTOCT) TPAYLATIKMOV oplOumy.
A0YIKOG TUTTOG: Y10 TV OVOTAPAGTUCT AOYIKMV O£S0UEVOV.
ALQaplOuNTIKOS TOTOG: Y10, TNV AVATOPACTACT] CAPAPIOUNTIKOV OE-
dopévav.

e Ka0e TOTO SEGOUEVOV UTOPOVV VO EPUPUOGTOVV SLOPOPETIKEG TP~
Eec. Emopévmg, katd tov oyedlacpd evog alyopifuov £xel onuacio to
€100¢ TV THTOV 0edoUEVOV TOV LToGTNPilovTat.

To vAKO emitpémet TV AmOONKELOT TV JEGOUEVOV EVOG TPOYPALLLOTOG
oTNV KOPLOL VLN 1} KoL OTIG TEPLPEPELNKES CLOKEVES EVOG VITOAOYIGTN LE
Sdpopeg pLopeés. Me okomd v TpdoPaom ota dedopéva Tov BpickovTol
ot Ponntkr| pynun etvon TOovo vo xpnGoTolovvTon StopOPETIKOL ok~
yopBpot yio v eneEepyocio toug. Emopévac, to vAkd tov vmoloyiot
&yel emidpaon o610 £100g TV olyopiBuwy mov Ba ypnoyomomOovv.

To dedopéva pmopetl va givor amAég petafAntés, ot omoieg Aapfdvovv
pio Ty kdBe eopd (amAd dedopéva) | LTOPOVV Vo, AToONKELOVTAL 1G
pio dour| 0edOUEVOV.

KEDAAAIO ol

AlyopiBuot

Eicodog

Acdopéva

i

EneEepyaoia

Avddpaon "

MAnpogopicg

Ij

‘EZ0d0¢

Ewoéva 2.11. Xyéon dedopévov
KOl TANPOPOPLOV

— TuUrot Asdougvwv

ApOUNTIKOG

Aképalog

Mpayuatikog

ANPAPIOUNTIKOG

NOYIKOG

Ewoévo, 2.12. THmor Aedopévov

O oKAnpog dicKog Kat 1 (vn-
un flash, amotedovv mapa-
detypata Bonbntuchg pviung
TOV VTOAOYIOTN.
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el i ENOTHTA

Oéuara Ocwpytiris
Emoriung twv Yroloyeraov

Stoixelo Stoixelo | =touxeio
11 12 1,3
Stoixelo | =towxelo | Ztowxeio
21 22 23
Stoixelo | =towxelo | Ztowxeio
31 32 33
Stoixelo | =towxelo | Ztowxeio
41 42 43

Ewova 2.13. Awsdidotatog
mivokog

EEepxduevo

7

Stouxeio 4

Eloepxduevo

Stouxeio 3

Stouxeio 2

Stouxeio 1

Ewéva 2.14. Zroifo

EloepyGuevo | Ztowxelo | Zrotxeio | Ztowxelo| EEepxduevo
1 2 3 |~—

Ewéva 2.15. Ovpéd

e >

Ewova 2.16. Aiota

I~

130

Aopn) dgdopévov (data structure) givar €vo GHVOAO amobnkevLUEVOV
dedopévmv, Ta omoia gival £T61 0pYAVOUEVE, MOTE VO, VTOKEIVTOL GE
GLYKEKPLUEVES OmaTOVUEVES EMEEPYOTTIEC.

O 6pog avapépetar og £va cHVoLo dedopévav pall e Eva GOVOAO A€t
TOVPYUDY OV EMTPENOVTOL 6T OEOOUEVA aVTA. Ot dopég dedOUEVOV
elval ToAD otevd cuvoedepéveg e v €vvola Tov aAyopibuov. Eival
TOAD YOPOKTNPLOTIKT 1 AKOAOLON «GYEon» oL STHT®SE 0 NIKAGOVG
B1p6 (Niklaus Wirth), onpiovpyog g yAdooag Pascal:

AlyoprOpor + Aopég Agdopévov = Ilpoypappora

H avotépm oxéon éxet v évvola 0Tt av KATolog S100£Tel TOV KATOAAN-
Ao aAyopBpo kat Tig dopég dedopévav, ot omoieg Ba ypnooromboiv,
elvat eVIEA®G QUEST) 1] LETATPOTY| KOl VAOTTOINGT] TOV GE TPOYPOULLL GE
yYAdooa vroloyioty). Kabe doun dedopévav amoteleital, 6TV mo ye-
VIKT TNG HOPPY], Atd VL GLVOAO GTOLXEI®V 1 KOUPOV.

O1 10 gVPEMG YPNOLUOTOIOVUEVES OOUES OEOOUEVMV ETval O TIVOKAG, 1
otoifa, n ovpd, N Alota, To 0EVOPO Kot O YPAPOG.

O mivarag (table) amoteleitor omd £va GLVOLAO OLOEW®V ATADY GTOL-
yelov, kabéva and ta omoia kabopiletar pe ™ Pondeta evog N mepio-
cotépwv dektav. Evag mivakag propet va etvon piog, dvo 1 tepioco-
TEPOV JUCTACEWDV, OVOAOYA LLE TO TANOO0G OEIKTAOV OV YpetdlovTal yio
va KaBopiotel ) B6on Tov. Znv ekdva 2.13, mtapovsidletor Evag d1601-
dototog mivakag A pe 4 ypoppés kot 3 otnAeg. 1o mapaderypa 2.5 giye
TOPOVGLOCTEL £VOG LOVOIIAGTATOS TTIVAKOLG.

Mia eroifa (stack) eivor po ypappikn owdtaén ototyeiov, oty omoia
elodryovron ko e€dryovron otoryeion pdvo amd to £va dipo (ewkova 2.14).
H Aertovpyia g e1caywyng anokaieiton @@nyon (push) Ko g e€ayw-
¢ arwBnyon (pull § pop). H ptlocopia stcaymyng kat eEoymyng tov
otoyeiov ovopaleton LIFO (Last In, First Out), dnhaodn 1o televtaio
€100 YOLEVO EGOUEVO EEEPYETAL KO TTPATO.

Mo ovpa (queue) amotelel pio ypappikny dwdtaén otoygeiov, oty
omoia gledyovtal véa ototyeia amd Eva AKpo Kot eEQyovTol vdpyovTo
ototyela amd to Ao dxpo (ewdva 2.15). H Aettovpyia g ovpdg amo-
kaAetton FIFO (First In, First Out), dnladn 10 ototyeio 10 omoio €164~
YETOL TPAOTO GTNV 0LPE EEEPYETAL KOL TPDTO.

Ye o (ovvdeouikn) dieta (linked list) ta otoyeion paivovtol «Aoyt-
K& OTL elvat ypappikd dtateTaypéva, xopig OLme avtd va onpoaivel 0t
Bpiokovtal og cuveydpeveg BECELG TG LVIUNG TOL VTTOAOYLOTH (EIKOVA
2.16). AveEapmnra amd ™ B€on mov KatalapPaver otn pvhun éva og-
dopévo, cuoyetileton pe to endUevo Tov pe ™ Pondela kdmoov deikty
(pointer).



To dévdpo (tree) elvar un Ypappkn Sopun Tov amotedeital amd £vo 60-
voAo KOUP®V, ot omoiot cuvdéovtar e akpuéS (ewova 2.17). Yrapyet
puévo évag koppog, amd Tov omoio povo Eekvodv akpég, mov ovoudle-
T pide (root). e GAOVG TOLG AAAOVS KOUPBOVG KOTOANYEL pio oKpn Ko
Eexvolv Kapio, pia 1 teptocotepec. Ot kOpUPOL 6TOVG 0TOI0VG KATOAN-
youv udvo akpég, ovopdalovial povila.

O ypagog (graph) amotelel T O YEVIKT OO OEGOUEVOV L0l KO OLTTO-
telelton omd KOUPOVG Ko aKUES YWPIC OUmG KATOla 1Epapym o).

Yrdpyovv d1dpopot TpoOToL d1dKpiong TV dSopmV dedopévev. Atakpi-
VOVTOL € 6TATIKES Kol dvvauikés. Ol oTatikég dopég Exovv otabepd
péyefog Kot pmopohv vo KOTaKPATOOVY GLYKEKPLUEVO TANB0G GTOot-
yelwv. AvtiBeta ot duvapikéc Sopég dev €xovv otabepd péyebog Kat to
TAN00G TV GTOLYEI®V TOVG UTOPEL VOL LEYOAMDVEL ] VAL LUKPOEVEL KOOMG
o doun| elodryovtat véa dedopéva 1 dtarypaeovtat GAAa.

Ot dopég dedopévav dlakpivovtol EMIONG GE YPAUUIKES KOL U] YPau-
HIKES. XTI YpapkéES douég pmopel va oprobet kdmowa oyéon drdtadng
v 600 OTOLONTOTE O1ALSOYIKA GTOLYEIR TOVG. AVTH onuaivel OTL Kb~
molo ototyeio Ba eivon TpdTO Ko KAmolo tedevtaio. Omotodnmote amd
ta vroAoa Oa EmeTon amd To TPONYOLUEVO TOL Ko Ba Tponyeiton amd
TO €MOUEVO TOV. XTIG UM YPOUUIKES dOUEG Oev umopel var oploTel o
oyéomn odtaéng 6mmg N mapomdve. TEtoteg dopég etvar Ta dEvOpa Kal ot
YPAOL. Xta. 0Evdpa. Evag KOUPog Exet Evav TponyoOUevo aAld mhavov
TOAAOVG ETOUEVOVS. XTOVG YPAPOLG KAOe KOUPOg pmopel vor £xel TOA-
AOVC TPONYOVLEVOVG KOl TTOAAOVS ETOUEVOVG.

Téhog d1dKpion TV SopmV PTopel va, Yivel kot ovaAoya LLE TO €100G TG
YPNOLOTOOVUEVNG LVvHUNG (KVpta 1) Bonontikn]). Ot dopéc dedopévav
BonOntkng pvnung omokaiovviot apyeia deoouéverv (data files). Eva
apyeio amaptiCeton amd Evav aplBud oposddv gyypagadv (records).
KéBe eyypaon dwbétel opiopéva media (fields), mov mepiéyovv dedo-
péva yiao o ovrotra (m.y. pobntng), 0nmg eoivetol otnyv ekova 2.19.

Evtolég kot dopég aryopiOpov

v mapdypapo avt didovtar ddpopa mapadsiypato aryopifuwv,
omov e&etdlovtal To GLOTATIKA PEPN VO aAyopiBLLov Kot 01 TPELS GL-
VIGTMOGES TOL (dopun axoAovbiog, dopr| EMAOYNG KOt OOUN ETAVAANYTG)
EeKvmVTOG Ao TIG ATAOVGTEPES KOl TPOYMPDVTAG TPOG TIG GLVOETHTE-
pec. Zta meplddpia mapovctdlovtal opiopuéva factKd G0 YWYIKE GTot-
Y€l TNG YPNGYLOTOLOVUEVNS WEVOOYADCTOG.

KéBe alyopBpoc dotunmpévog og WeudoyAmooa EEKIVAL LLE T YPOLLUN

AlyoprOpog ovouo. alyopiBuov
KOl TEAEUDVEL LLE T YPOUUN
Téhog ovouo, atyopiBuov

KEDAAAIO ol

AlyopiBuot

@
.@

/

& @ ©

Ewéva 2.17. Aévdpo

&
0

Ewova 2.18. T'papog

TNo mapdderypa,  eyypoon
€vo¢ padnt propet va amo-
teleital amd To OVOLLO, TO
EMMVLLO0, TOV aptiud Kivntod
TAEQE®VOUL, TN d1evvvon oh-
Anhoypapiog, TNV NAEKTPOVL-
k1 dtevbvvon, ) eoToypa-
¢io ToV K.G., TOV KAAOVVTOL
nedio TG EYYPOPNG.

| Eyypaen 1 | | Eyypaen 2 || Eyypaen v |

| Medio 1 | | MNedio 2 || Medio u |

Ewova 2.19. Aopn apyeiov

Ahpapnro
To cVvoLO TOV YOPAKTHPOV
OV PN CLOTOLOVVTOL GTNV
yeLdoyhmooa mepAapPaver:
* OMOL TOL YPOLLLLOTO TNG EA-
ANVIKNG M ayyAKN G oo~
prtov meld kot kepoaraio
*  TOVG OPLOUNTIKOVG YapoL-
ktpeg 0-9
*  TOVG EMOUEVOVG ELOKOVG
X“PQKTUPSG
€100 Y@YIKA (SuTAdr)
) moapevBéoelg
1 oaykdieg
actepiokog
oLV
,  KOppo
peiov
telela
KG0eTOg
Bovpootikd
pKpOTEPO OO
icov
peyarvtepo and
pKpdTEPO M 160

(
.
+

NV OILA T T
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el i ENOTHTA

Oéuara Ocwpytiris
Emoriung twv Yroloyeraov

peyardtepo 1 ico

dtpopo

avo Pélog

KaTo modAo

KEVO

* Kot éva Ypaptkod cOUPOAO
10 «— (optotepd PEN0C)

> WV

Xrafepéc

Ot otaBepéc otV yevdo-
YAOGGO propel va ivat
apOUNTIKES, AAQAPIOUNTIKEG
N Aoyikéc. o o oymuoTicpd
pog aptBunTikng otafepdc
yxpNnoomotovvToL ot aplfun-
TIKOL YOPaKTNPEG Kot mhal-
VA £VOG OO TOVG YOPOKTI-
peg +, -. Emiong, pmopel va
ypNoomomBel To KO Yo
70 dekaded onpeio. ILy. 5,
123,27, -1, 1000000 k.AT.
INo to oyNUoTIoUd piag oh-
QopOUNTIKNAG oTabepds ypm-
GULOTOIOVVTOL OTTOLOIONTOTE
YOPOKTNPES TEPIKAEIOUEVOL
0€ OITAL E16AYOYIKA.

Mua otabepd pmopel vo Exet
omotodnmote TAN00G aptBn-
TIKOV 1] GAQOPOUNTIKAOV YO
POKTIP®V AVTIGTOLYO.

O1 hoyikég otabepég efvar
dv0o, n AAnOng kot Pevong.

Merafintég

T'a to oymuarticpod tov ovo-
HaTOG oG peTaBANTig xpn-
GLLOTIOLELTOL OTOLOGONTTOTE
apBpdc aApafnTikdy 1 opd-
HNTIKOV OPOKTPOV Kol O
YOPOKTAPOG KAT® TovAd. O
TPOTOG YOUPAKTHPOG TNG [E-
TaPAnTg Tpénet va givat od-
QOPNTIKOG Kot dgv Pmopel va
ypnopomombei deopgvpévn
AEEN ¢ dvopa petaAnme.
Or petafintés yopaxtmpifo-
VTt ©G apOunTIKES, oApaL-
plOunTucég N Aoykég avaroyo
pe v T wov Ba amodobel
oe avtég. [pv amd v omo-
d001 KATOL0G TYG GE Lol pLe-
TafAnt (pe evtoln 166d0v 1
ekydpNong) N petafint Exet
POGOLOPIETY| TIUN.

Ot 6t00epéc Kot ot petaPan-
TEC KOAOVVTOL KoL TEAEGTEOL.

132

Meta&h avTtdv TV 000 YPOUUDV YPAPOVTOL Ol EVTOAES TOV aAyopif-
pov. Ot evtoAég eivar AéEetg (GuVNBMOC PLLOTO. GE TPOGTAKTIKT) 1) G-
Bolopol mov mpocdiopilovv pia caen evépyeta. Ot AéEglg Tov €xovv
aVGTNPE KOOOPIGUEVO VONUA GTNV YEVIOYAMGGO KOAOVVTOL OECUED-
néveg Aéetg ko oto mAaicto Tov PifAiov Oa ypdpovtan pe Evtova UmAe

YPOLLLOTOL.

Ot evtolég ypagovtal oe EexmploTéc Ypapupés. Exeénynuatikd oyoia
UTOPOVV Vo YPAPOVIOL OTOVONTOTE GTO COUN TOL aAyopifuov. ‘Eva
oyo6A0 apyilet pe 1o yapokmmpa Oavpactiko (1) kot 6to Thaictlo Tov Pi-
BAiov Ba ypdpeTan pe TAGy YpdppaToL.

211 ovvéyela enenyovvTal ol SIGPOPES EVTOAEG TOV UTOPOVV VO, PN -
oomomBovv yio T cVVTOEN £vOg alyopifpov.

2.2.7.1 Exyawpnon, Eicodos ko1 'EEodog Tiuamv
H yevikn popon g evtoAng ekydpnong eivat:
Merofinty < Exppoon

Ko 1 Aertovpyia TG eivon «ekteEA0VVTAL 01 TPAEELG TNV EKPPOOT] KoL 1)
TN g exyopeiton (amodidetor, petoPifdleton) otn petafAntmy.

21NV evioln ypnoonoteitol To aplotepd PEAOS TPOKEUEVOL vaL Oei-
YVEL TN POPA NG ekYdpNoNGS. 1o To 6KoTO QL TO YPNGYLOTOLOVVTAL O1di-
eopa cOUPOAL amd TG YAMGGES TPOYpAULoTIGHoL. o mapdderypo
omv Pascal kot Delphi ypnoiponoteiton 1o :=, evéd omnv Basic kot )
C 10 =. [Ipocoyn|, Aowmdv, 10 cOUPoAo TG 166TNTOS (= ) OTIC YADOOES
TPOYPOUUATIGHOD 1 TO aploTtePd BEAOG (< ) 0TV YeLdOYAMGGA, OEV
etvar cvopporo e€icwong. To cvuPoro = ypnoiponoteitol g TEAEGTNG
GUYKPIGNG.

Aprotepd ToV GLUPOAOV «— VITAPYEL TAVTO LOVO o LETAPANTY], EVOD
de&d pmopel va vdipyet otabepd, petafintn N Ekepoo.

H exydpnon tyov emtuyydvetal kot e TG EVTOAES 16000v. H evioln
AbBace liota_uetoflintav

EMTPEMEL TNV 16000 TIUDV Kol TNV EKYDOPNCT OLTOV OTIG LETOPANTES
OV OVOPEPOVTOL OTN AT HETARANTOV.

H evtoAn Aldface Stapépet omd TNV EVIOAN EKYOPNONG, YIOTL 6TN O€V-
TEPT Ol TIUES TOV HETAPANTOV TpocdiopilovTal KaTd Tn GLYYpoPY| TOV
alyopiBpov, evd oTnV TPOTN KATA TNV EKTEAEGT TOL OAYOpiOLOL.

[N v é€odo TidV (amotelecudTv) pumopohv vo ypnoyLomombovy
ot evtoréc I'paye, Epgavice ) Ektortmoe e 1010 ovvroén. Kdabe pia
amd aLTEG TIG EVTIOAEG GLVOOEVETOL OO Lol MoTo PeToANTOV 1) otade-
pav. [Ly. Ipaye "Tyn:", a&ia.



2.2.7.2 Aoun axoiovliag

H dopn axolovBiog ypnowomoteital yio TV avVIETOTION TPOPANLLE-
TV 0T OOl 01 EVIOAEG EKTEAOVVTOL 1) IO LETA TNV AAAN 0O TAV®
TPOG TOL KAT®.

Mopdadsrypa 2.8. Eicodog kot ££000g aplOpov

Noa dwfactodv dvo apiBuol kot vo VTOAOYIGTEL KOt VoL ELPAVIGTEL TO
¢Bpoioud Toug.

AkyéprOpog ABpoiopa
Awdpace a, B
Yoa+tP

Epgavice X

Téhog ABpoicpa

H npddytn evépyeta mov yivetan elvon 1) elcaymyn dedopévav. Avtd emituy-
yéveTan e TN xpnom g evioAng AtdPace. Metd v ektédeon g evro-
MG avtg 6T HETAPANTEG o Ko B £xovv exywpnOel TES, omOTE VITAP-
¥eL M dvvaTotnTa emeepyaciog Tov TIHAV. Edd amotteiton n tpdcbeon
TV 000 aPlBU®V Kot 1 amdO0cT Tov 00poicHaTOg GE P GAAN peTafAN-
™, T Z, TOV EMTLYYAVETAL LE TNV EMOUEVT] EVIOAN eKYOPNONG. TeAev-
taio evépyeln amoterel 1 epedvion (1] EKTUTMGN) TOV ATOTEAECUATOG.

Mopdaosrypa 2.9. Yrohoyiopog tehkng a&iog £idovg

Na ypaget odyopiBpoc, o onoiog va draBalet v kabapn a&io evog eidovg
Kot 70 T0600Td PITA Ko vo vIToAoYILEL Ko VO EKTLTIMVEL TNV TEAMKT] 0ioL.

AlyoprOpog Ymoroyiopog
AwiPace KA, [TOTTA

TA < KA + KA * TIOITA / 100
Extinoos "Tehwkn A&ia:", TA
Téhog Ynohoyiopog

H tehikn a&ia (TA) evog eidovg Bpioketar, av oty kabapn aéia (KA)
npootebel n a&io PITA. Avtd emTuyYAVETOAL LE TV EVTOAT EKYDPNOTG.

| O DIIA (Popog ITpootiBépevng A&iag) etvor Evag popog mov emPBaAleTar

QJ o€ Kae Tpoidv mov TmAEiTOL 1) o€ KAOE TOPEYOLEVT VITNPEGTa. TLEPT V10U

= 10 mePLcOTEPN €I01 TO T0600TO ToL PITA givor 23%, yia TV gotioon Kot

€10M Tpd ™G avdrykng eivar 13% war yio o ipria 6,5%. Opmg oo vinotd Tov Atyai-

ov (extog e Kpnmng) epoppoloviar petmpévot cuviereotéc. Ta mocootd tov @ITA
oALGCOVV LE KLPBEPVTIKY OTTOPACT).

Ot evtoAég €16000V/€E000V HITOPOVY VoL GLVOLALOVTOL TPOKEUEVOL VO
€lvoil L0 KOTOVOMTI) 1) EVEPYELDL TOV OTTOLTEITOL ATO TO XPNGTI TOL TPO-
ypbippatog mov Bo vAomotet Evav adkyopiopo.

Epeavioe "Aoote Tipég yia ta o ko B
AwBaoe a, B

KEDOAAAIO | aols
AlyopiBuot

Teheotég

Teleotég givar To cOUPora
Ko ot AEEEIC TOV YPNGIUO-
TOLoVVTOL GTIG d1dPpope TPd-
&elg. Ymapyovv ot EnoOpEVOL
TENEOTEG:

> ApOunTikoi

Ot apBuntcoi TeLecTéG Y-
GLLOTOLOVVTOL Y10, TV EKTE-
Aeon aplOunTikdV Tpaewv.
Eivou ou:

+ v Ttpdchecn

- Y apaipeon

* Yo TOAMOTAAG OGO
/ Y dtaipeon

mod  yio 10 VEOLOUTO
axépatag dtaipeong

div Yo To TAiKO okcé-
poLaG daipeong
n Yo Oyon og dovopn

> Xyeclokoi

O1 oyectakol TeAeSTES YpN)-
GULOTOLOVVTOL Y10 T GV-
ykpton 6o Tipmv. To anoté-
Aeopa oG cOyKplong givat
gite AAnOng eite Yevdngc. Ot
GYECL0KOL 1] CLYKPLTIKOL TE-
AEGTEG €lvat oL emdpLEVOL:

< HKpOTEPO

> peyoAdtepo

= ico

< pkpoTEPO M 100
> peyaAvtepo 1 ico
#* d1épopo

—

—

Avti TV TpLdV TELEVTOIOV
TELECTMV UTOPEL VO PN GLLO-
momBovV ka1 01 GVVOLAGHOT
TOV YOPOKTPOV <=, >= Kol
<> avtioTtotyo.
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|« ENOTHTA
Oéuara Ocwpytiris
Emoriung twv Yroloyeraov

> Aoywoi

Ot Aoyikol tehecTéG LVAOTIOL-
ovv TG Aoywég mpatelc. To
OTOTEAEGLOL LULOIG AOYIKTG
wpaéng ivar AAnong n Wev-
dg. Aoywkol tehecstés eivat:
o Tpagn apvnong
KOl paén ovlevéng

] Tpa&n Sialevéng

> XuvapToLOKOi TELEGTEG
1N ZouvepTioeg

M cuvapTnon ypnopLo-
TOLElTOL Y10, VO EKTELEGEL pLaL
npokafopiopévn Aettovp-
vio. KéBe cuvaptnon éxet
éva 6vopa aKoAoLOOVLEVO
an6 (evyog mapevhicemv Tov
TEPIKAEIOVY Lol LETOPAN-

™ N o otabepd M yevikdte-
poL pLoL EKQPOCT). ZTNV YEL-
doyAdoca pmopov va ypn-
oomomfovy OAEg Ot GLVT-
Olopéveg cLVOPTAGELS, OTTMG
ot tpryovopetpikés HM(x),
YYN(x), E®(x), ot pabnpo-
Tikég A_T(X) yio v omoAVTY
T, E(x) yio myv e, AOI'(x)
v, To deKadkd Aoydpiopo,
AN(x) Y10 T0 QUoKd AoYap1o-
po, T_P(x) ywo v teTpOrym-
vikn pila, kor A_M(X) ywo To
OKEPOLO HEPOG,.
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Evalloktikn €i0000¢ kol £6000C TILMOV TOPEYETOL UE TN XPNON TOV
evtoAwv Agdopéva kot Anotedéopata. H eviodn Agdopéva ypdoetot
devtepn (LETA TV €vTOAN AAYOPIOLOG) KOl TEPLYPAPEL EVTOG TV GU-
Borwv // .... // ta. dedopéva Tov adyopiBov, OnAadn Tig LETAPANTES o
Eyovv on kamota tiuly. Aviictolyo 1 EVIOA ATOTEAEGLOTA YPAPETOL
nmpotehevToio Kot TEPLEYEL TIC LETAPANTES £E0d0V. Ot emdpevot 0o aA-
yYOp1OpOL Yo TiG 1d1EC TIHES €16000V EYovV TNV dtoL T €£600V.

AlyoprOpog Abpoopa 1
AwdBace a, B

X«at+P

Ipaye X

Téhog ABpooua 1

AlyopOpog ABpoopa 2
Agdopéva. // a, B //
Y«at+P
Amnoteréopata // X //
Téhog ABpooua 2

H yprion tov evtoddv Agdopéva kot ATOTEAEGLOTO YEVIKG TPOTIUATOL
TPOKEUEVOD 0 aAYOPIOLOG VO amoAAayel 0md TIG AETTOUEPELEG E1GOO0V/
€€000V Kkal va emikevipmbel oto TpOPANUa Tov emAdel (ekTOg BEPata
av 1o TpOPAnua stvar n eloaywyn dedopévmv). Emiong n xprion tovg
OULVIOTATOL OTNV TEPITTOGT TOV TO, SEGOUEVO, E1GO0V 1Y/Kkat eGS0V &i-
vou ToATAN 01, OTT®G Yo Tapddetypa o TpoPAnpata enelepyaciog mi-
vakwv. Téhog 1 xpnon tovg emPAAreTar, GTNV TEPITTOGCT TOL £VOG OA-
yop1Opog kadeitor amd aAlov (BA. Tap. 2.2.7.5).

| Av kot m gpron g oG 1 TG GAANG neBodov apnveToL YEVIKE GTNV £V-

;ﬁ YEPELDL TOL GLVTAKTN TOL aAyopifpov, o padntmg ypetdletar va ivar Tpo-

= GEKTIKOG 0T ¥pnon T®v 000 gvtor®mv. Etotl av 1 ekpdvnon evog O€pa-

oG Aéet «Na ypapei alyopiOpog o omoiog va S1oalel ....»», TOTE givar amapaitn-

70 va ypnotporomBel n eviol AdPace. Avtifeta av n ekpdvnomn Aéel «Aldeton

évag mivaxag A. Na ypapet akyoplOpog o omoiog ...», Tote ¥petdletal va ypnotpo-
mom0ei n evtolr] Agdopéva.

2.2.7.3 Aoun emiroyng

YtV mpdén mohd Alya TpoANpOTO LTOPOVV VO ETAVOOVV [LE TOV TPO-
NyoOueEVO TPOTO NG GEPLAKNG/ AKOAOVOIOKN G DOUNG EVEPYELDY. ZVVI|-
Bwg ta TpofAnpoTa £rovv KATOlEg 11TEPOTNTEG KOl OEV UTOPOVV VoL
ekteAesTOVV Ta 1010 Prpata yio KaOe mepintwon. Tig mo moAhég popég
Aappdvovtar KOmoleg amopacels pe PAorn KAmolo KPLTiplo Tov Hropel
va givat dtapopeTikd Yo kébe otrypidTumo evog mpofanuatog. o wo-
padetrypa o TpdPANa g €600V (amd 10 omitt) oYeTIlETON LE TIG KO-
pcég ovvOnkeg. 'Etotl kdmolog pmopet va met 0tt, «ov Bpéyet, Bo mhpw
OUTTPEADLY.

Me 1 doun emAoyng pumopet va tpomomom el 1 cepd eKTELEGNC TOV
eEVIOADV &vOg ahyopiBuov. H dwadikacio emaoyng meptrapupdvel tov
Eleyyo pag cuvONKng mov pmopel va €xel 6v0 Tipég (AANONg N Pevong)
Kol aKoAovOel N amOPaAoT) EKTEAEONG EVIOADV LE BAcn TNV T QVTHG
™G ovvOnKNg. g cuvOn KN evvoeitan pia AOYIKY EKQPACT] 6TV OToin



KEDAAAIO

Exgpdoeic

Mua éxppaon pmopel va givor pia otabepd, o petain-
T, [t GuVApTNoT M évag GuVOLAGLOS 6TadEpdV, LeTa-
BAntdv, cuvapTHcE®YV, TEAESTOV Kot TAPEVOEGEWDV.

Y pio EKPaoN TOL OTOTEAEITAL OO GLVOVAGHLO GTOL-
yelov, ektelovvtal ot TpdEels ent TV oTobepmdV Kot
petapintov mov opilovv ot tekectés. Ot ypnoLoToL-
00LEVOL TEAEGTEG €YoV SLOPOPETIKN tepapyia. Avtd
ONUOLVEL OTL KATOEG TPAEELS Lmopel vaL TpoTyohvTat
amo KAmoleg GALEG G L EKQPOOT.

H epapyio tov npdemv eivor 1 akdAovin:

A. Apr1OpunTikoi TeleoTéG

e Kabe £KQPAGN TOL LILAPYOLY aPLOUNTIKOL TEAESTEC,
akoAlovbeitar 1 TPocdloptopévn and To. LoBNUoTIKG
tepapyio TV Tpa&ewv.

1. Yywon cg dvvoun

2. TloAhomlacioopos, Awipeon, InAiko aképotag ot-

aipeonc, Ynohomo aképatog dtaipeons

3. IIpdcBeon, Apaipeon

B. Xyecrokoi teheoTéG

I. Aoywkoi TelecTéc
1. o

2. Ko

3.1

Av o1 mpaéeig sivan 16106 tepapyiog, tote ekteELOVVTOAL
a6 TO APLOTEPH TPOG TO. L.

O11€leGTEOL EVOG OPOUNTIKOD TEAESTT) TTPEMEL VO Elvar
apOUNTIKES EKQPACELS. (T.). o + B3)

2T1G AOYIKEG EKQPACELS UTOPOVY VoL PN CLUOTO o0V
OAO1 01 TEAESTEG. AV pio Aoyikn EK@paon TePAaLBaveL
TEAEGTEC, TOTE EVOG TOVAAYLIGTOV TPEMEL VoL Elvat Aoyt
KOG M GLYKPITIKOG. (T.x. o + B3 >S5 ko y /3 <2)

Ot ocuykprtikol TeecTéG GLVOVALOVTOL [E EKPPACELS
3oV TOTOL, VA 01 AoYKOl TEAEGTEG LOVO e AOYLKEG
exppdoets. (m.y. a+ >3, "AB" <"T")

Ot cvyKkpioelg AOYIKGOV EKPPACEDY €YOLV VOO LOVO
OTNV TEPITTOOT) TOV = KO 7.

> ApiOpnTikég ekQpacelg

2t ovvéyewa mapovstalovral Hepkd TapadelypLoTo
KOt SIEVKPLVIGELG TTOL ALPOPOVV TIG OPLOUNTIKES EKPPLL-
OELC.

O Xy éxepaon S+ 12 /3 * 2 - 1 ov npdéeig exterod-
VIO LE TNV ETOUEVT GEPA

1. 12/3 =4

2. 4%2 =98

3. 5+8 (=13)

4. 13-1 (=12)

e [ EKQPOCT) LITOPOvV VO, YpNGILoTom B0V Kot o

pevBéoeic. Ot mapevBéoelg pmopel va petafaiiovy v
TPOTEPAULOTNTO TOV TPAUEEDV.

a Xy éxepaon 4 * (1 + 2) extedeiton mpdra ) Tpoche-
on (1 +2=3) ko petd o moAAamAacocpog (4 * 3 =12)

U IMopatifetor évag mivokag pe T ypopn LEPIKOV
LOONUOTIKOV TOTOV OG EKQPACELS TNG WEVOOYADGCOG.

IMivaxog 2.4. Mofnpotikoi THTOL (G

EKQPACELG TNG WYEVSOYADGGOG

MoOnportuog Tomwog "Ex@pocn yevdoyrdccag
X -
’ (x-y)/z
z
X
Y x*y/(z+1)

z+ 1
(x?)} (x"2)"3

x2 XM2M3)
X(-y) x* (y)

2Tny arxépaia 1aipect Ol TEAEGTEOL TV TEAESTOV div
kot mod etvar voypeTikd BeTikol aképatot aplOpof.

> Aoykég ekQpacelg

Ot oyeol0K0l TELEGTEG YPNOILOTOLOVVTIOL YO, T1) GV-
ykpton 6Vo Tyov. To amotédhecupo piog GOYKPLONG
umopel va ivar gite AAn0ng gite Pevong.

U Zmy ékepaon x +y < (z - 1) / t to amotérecpa &i-
var AAnOng, av To amotédesua ™G TpaEng X + y etvan
LKPOTEPO Ol TO OMOTEALEGHO TG TPAENG Z - 1 St~
povLLEVO dla t.

Ot oyecloKol TEAEOTEG PTOPOVY Vo ¥pnoiomombody
Kot pe aAeoplOuntikovg teheotéong. H chykpion ai-
QoPOUNTIKAOV EKQPAGEDY TPy LOTOTOLEITOL BAGEL Ot
vV TpoTtHhHnwv ToL GTOYEVOVY GTNY KMIIKOTOINGN
OA@V TOV cLOTNUATOV YpaPns. O VTOAOYIGUOG TOL
OTOTELEGLOTOG, AOLTOV, TG GVYKPLoNG oApaplOunTi-
KOV EKQPACEDY OV TEPIEXOVYV OTOLOVONTOTE YOLPOL-
KTNpo gival TEPO omd TOVG 6TOYOVG TOL HoONIATOS.
I to Aoyo awtd, oty yevdoyrAdoca Ba yiveral ov-
YKPION OAQAPIOUNTIKOV EKPPUCEMY OV TEPLEYOLV
UOVo T KEPOANIO, YPALLOTO TOV EAANVIKOD OAQOP1-
TOV, 6T0 07Ol 1oyVeL | ah@apntikny celpd. T wapd-
detypo Aoy ékepaon "AAT" > "ABK" givat oin-
Mg, 010TL KOoT@ T GUYKPLGN YOPOKTPO TPOG YOO
KINpo and aplotepd mpog to 6e&1d evromileTol 0Tt TO
YPao A givat S1opOPETIKO KOt LEYUAVTEPO TOV YPOLLL-
potog B.
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| «1] ENOTHTA

Ot Aoyikol TELEGTEG TPOYLOTOTOLOVV TIG AOYIKES TP
Eelg o o ékppoon. To amotéhecpo piog AOYIKNG
mpaEng sivar mavta AAnONg 1 Pevdng, coppova e
ToV €ndUEVO Tivaka TIUdV, émov pe X Kot Y €vvoov-
vtol 000 AOYIKEG EKQPACELS, GTIG OTOIEG YPNOUOTOL-

Kot givor adndng, av x OeTiKd Kot TanTO POV LKPOTE-
potov 2 *k+1.

O tehestnC Oyt ExEL Evav TEAEGTED, EVA OL KO, 1] £XOVV
500 (M TEPLETOTEPOVG).

o0VTOL LOVO aptBUNTIKOL Kot oXEC10KOT TEAEGTEG.

IMivaxag 2.5. [Tivakag Tipudv 600 AoyiKdV ek-

opaoewv (01, ka1, 1)

IIpocoyi. O ovykpitikog tedeotns < eivor Evog Kal
owofialetar «uKpoTeEPo 1 iooy. Aev mPEmeL vo, ova-
Abetar kot o€ pia Aoyikn Ekppaon e ypRon v Ao-
YIKOD TEAETT 1, OL0TI VIAPYEL UEYGAN TBOVOTHTO,

X Y X | XkmY | XqY va. TporAnBGsi 2a0og, 10100tepo. av vIapPYoLY TOALOT
AMOng | A0 | Wevdng | AAnbng | AlnOnc TeAE0TEC 0€ Lo aOVOET EKppoo.
AMbOng | Pevdng | Yevdng | Wevdng | AinOng
Weodtic | Adndric | AMnonc | Wevdiic | AAnerc O H oyéon 0 < x < 10 ypagetor oty yeudoyrhdooa
x>0komx<10
Yevong | Wevdng | AnOng | Pevdng | Pevdng

e o AoyIKn EKOPaoT 0t AoYIKEG TPAEELS EKTEAOV-
VTOL LETE TIG APOUNTIKEG KOl GUYKPLTIKEG.

U H oyéon 0 <x <2k + 1 ypapetar oty YeLd0yAdG-

cax>0korx<2*k+1

XOyKpion aplOpdv pe oman
emAOYN

Am EVTOA EMAOYNG

Av ZovOnkn tote
Evtolég
Téhog_av

Av 1 cuvOnkn gival oAnong,
TOTE EKTELOVVTOL Ol EVIOAES.
Ot eviolég pumopovv va givat
pio M TeplocdTEPES.

EvtoAég

Ewova 2.20. Awrypappio pong
™G AmANG EVTIOANG EMAOYNG
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2NV 0 TAV® EKPPOOT OEV UTOPOVLLE VO VOADGOVLLE THV
x<10cex =101 x < 10, d61t B AdPovpe v x> 0 ko
x =101 x < 10 onoia yio. x = -1 B ddoet Typn AAn6nc.

ZUVICTATO AVETTLPVAQKTOL VOL YPTGLOTTOLOVVTOL TOPEVOE-
GEIG OTAV GE EKPPOCT| VIAPYOLV TOAAOT AOYIKOL TELEGTES,

VILAPYEL TOVAAYIGTOV £VOG GYEGLOKOG TEAEGTNC (dNAON 1 cLVOT|KN dev
umopetl va omaptiCetor and poévo por petofAnti N po otabepd N po
aplOuNTIKN TAPAGTACT).

Mopdaosrypa 2.10. Na dwpPactel évag apBuog kot vo epeavictel M
QTOAVT TUUY TOV.

H oamdivtn tyun evog aptBpov givar o 1010g o aptBuog, av eivar Beticog
N o avtifetdg Tov, av eivar apvntikdc. 'Etot yio va vtoloyiotel ) amo-
Aot T evog aptdpot apkel va eleyyBel, av Toydv o dedopévog apid-
nog tvar apynTikog kot av vat, va Bpedet o avtiBetdg Tov. O cuihoyt-
ouOG aVTOC 00MYEL GTOV EMOUEVO OAYOPIOLLO.

AlyoprOpog Amorvtn_tyunl AlyoprOpog Aoty T2

AwdPaoce o AwdPace o

Av o <0 toTE ! H gupavion t¢ axoiotns tiuns
o<« a*(-1) ! umopet vo. yiver ue t ypnon g
o <-a ! ovvaptnonc A _T(a)

Téhog_av Epeavice A_T(a)

Epeavioe a
Téhog Aorivtn_tyunl

Téhog Atolvtn_Tiun?2

Mopaodsrypa 2.11. Na avartoéete adyopBpo o omoiog pe dedopéva ta
KN TPV evbvypdupmy tunudtov Ba vroloyilel kot Oa gpeavilet
70 gUPaddV TOL TPLYOVOV TOV UTOPOVV VO GYNUOTIGOVV, He Baon Tov

om0 Tov ‘Hpwvo £ = (t-a) (t-p) (r-7), dbmov T givan | nuuTepipe-
TpoG ToL TPLy®VOL T= (ot + B +7) /2 Kot a, B, y To K™ TV €0OLYPALL-
HoV TuNpdTev. Xe nepintoon mov to evfOypaLe TUNHATO OV UTO-



poLvV va, oynpaticovy Tpiywvo, epeaviCetot KotdAAnio pnvopa. o va
oynuatiotel Tpiywvo Ba tpémel To GBpoIGHa TV UNK®V dV0 0TO10VON-
mote eVOLYPAUU®Y TUNUATOV Vo, givol HeYOADTEPO OO TO UNKOG TOL
dALOL TULOTOG,.

AlyoprOpog Eppado
Agdopéva. // a, B,y //
Ava+B>ykaB+y>akomy+a>p1ote
T—(a+B+y)/2
Eup — T _P(t* (1-a) * (t-B) * (1-7))
Epeavioe Epf
OAMOG
Epeavioe "Aegv oynuotileton tpiyovo"
Téhog_av
Téhog Eppado

Mopaderypo 2.12. To 6Cov (O,) amotehel évav and Tovg pOTOLG TOV
TPOKAAOVV HOAVLVOT] GTNV ATUOCQOLPO. XE TEPITTMOELS TOL O PVITOC
avtog Eemepaoet ta 300 ug/m?® tote mpénet va An@Oovv pétpa. Na ava-
nroyBel adyopBpog o omoiog Oa SraBater v tun tov O, kot Ho extv-
TMOVEL TO OVTIGTOTYO LVOLLL GOUPOVO LLE TOV TOPUKAT®D TIVOKOL:

Twég O, (ng/m’) Mnivopa

T > 250 [Ipogdomoinon
Ty > 300 Métpa A
Twn > 500 Métpa B

EmmAéov, og mepintwon mov yovv Eemepaotel Ta Opta, O eKTVTOVEL
KaTé TOGO T EEMEPUGE.

AkyoprOpog Olov2
AwPace T

AlyoprOpog Olovl
AwdPoaoce T

KED®AAAIO | &l

AlyopiBuot

YovOeTN EVTOM] ETAOYNG

Av ZovOnkn toTE
Evtolég 1
aAMOG
Evtolég 2
Téhog_av

Av 1 cuvOnkn givatr aAnong,
TOTE EKTELOVVTOL O1 EVIOLEG
1, aA Mg (dnAadn av 1 cov-
Onkn etvar yevdng) extelov-
VTOL Ol EVTOAES 2.

|
Nai 'ox|

Av 1> 250 kon T <300 T6TE
Extintoos "Tlposidonoinon”
ailag_ov t> 300 ko t< 500 ToTE

o «— 1 - 300

Extonowoe "Métpa A", mo
aA®g_av 1> 500 Tote

o «— 1 - 300

Extonowoe "Métpa B", mo
Téhog_av
Téhog Olovl

Epooievpéveg evroréc emioyng

Av 1> 500 toTe

o «— 1 - 300

Extonowoee "Métpa B", mo
aAM®g_av 1> 300 toTe

o «— 1 - 300

Extinowoee "Métpa A", mo
allag_av 1> 250 10te

Extonoee "Tlposidonoinon"
Téhog_av
Téhog Olov2

g OAES TIG TPONYOVUEVES TEPUTTAGELS OOV AVALPEPETAL EVTOAN 1] EVTO-
Aéc, TimoTa dgv amayopeLEL AVTEG Ol EVIOAEC Vo glvar emiong eVTOAEG
EMAOYNG. AVOQEPOLAGTE TOTE GE ELPOAEVUEVEG EVTOLEG EMAOYTG.

EvtoAég 1 EvtoAég 2

!

Ewova 2.21. Awypappa pong
™G oUVOETNG EVIOANG EMAOYNG
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Oéuara Ocwpytiris
Emotiuns tov Yroloyetomv

MoAlaming

Av cuvOnkn_1 téte
evtoAég_ 1
oAMDG_av oovlnkn 2 téte
eviodég 2
OAMOG_av oovbikn v ToTE
EVIOAEG v

aAMOG
EVIOAES addiadg
Téhog_av

Av 1 ovvbnkn_k elvar ain-
¢, extelobvTol oL EVIOAEG k
KoL 1 cuvEyew efval 1 emoue-
vn evtod) and to Téhog av.
Epocov kapio covOnkn dev
elvar aAnbng, tote extelov-
vtal ot gvtoAég oAhmg. Ot
EVTOAEC_OAMMDG YpNOLULOTOL-
00VTOL KOTG TEPITTAOT).

2l

Inueunvetol 0TL, oV GE Lo
TOAAATIAY EVTOAT ETAOYNG
vrdpyovy Tave omd pio cuv-
Onkec aAnbeic, T0TE eKTEAOV-
VTOL Ol EVTOAEG IOV OVIIKOVY
TNV TPMOTN aAnON cuvOKn
KaTd GEPAL.
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[Mopdaosrypa 2.13. AprOpopnyavi

Noa avartoydet ahydpBpoc, o omoiog:

1. Oao dwpdler TpdTa Evav aplBuod o, 6T GLVEXELN VOV omd TOVS Yo.-
pOoKTAPES +, -, *, /, avahoya pe v Tpdén mov Oa ekteAécel Kot Té-
Aog évav apBuo P.

2. Oa extehel MV avtiotoyn mpdén Kot o TVUTOVEL TO ATOTEAEGHA. €
mepinTmon mov £xel emheyel N TPAEN TG OlaUpeoNS, 0 AAYOPIOHOG
TPEMEL VoL EAEYYEL av TO P €lvar Undév Ko TOTE VO TUTMOVEL TO UNVL-
na «IIpocoyn, daipeom pe 1o UNdEV» Kol vo, 00MYeiTan 6To TEAOG TOV.

3. Oa ektvT®VEL TO PVLLO «AdBOC TPAEN», OV Y10 TO YOPAKTAPO TNG
TpdEng 600t dAro cvuporo.

AdyoprOpog ApBpounyovn
Awdfasce o, Tpdén, B
Av paén = "+" tote
Epeavice o+
oAM@G_av tpdén ="-" tote
Epgavice a -
oAMOG_av Ttpdén ="*" 16te
Epeavice o *
oAM@OG_av tpdén ="/" ToTE
Av B #0 to1e
Epgeaviee o/ B
OAMOG
Epgaviee "TIpocoyn, dwaipeon pe to unoév"
Téhog_av
OAMOG
Epgaviee "AdBog mpdén"
Téhog_av
Téhog ApBpounyovn

2.2.7.4 Aoun eravdinyng

Atyor adyopiBuot ypnotporotohv HoOvVo Tig 00pEG akoAoLOiag Ko mAo-
MG Xt0 pEAMOTIKA TpoPAnpaTa xpetaletor cuVNOMS Lo GEPA EVTO-
AV va emavaAn@Oel ToAAEG Qopéc. AAA®oTE Ge TETOL TPOPAN LT
«a&ilel Tov KOTO» vor ekmovnBel KAmolog aAyOp1OLOG Kal 6T GUVEKELN
va vAomomBel Eva avTioToro TPOYPOLLLLO VITOAOYIGTY).

Ot gmavoAnmTikég O1001KaGIEG LITOPEL VO EY0VV S1G.POPEG LOPPES KoLl VOL
EUTEPLEYOVY GLVONKEG EMAOYDV, OTMG OLTEG TOL TEPLYPAPNKAV OTIG
TPONYOVLEVES TOPAYPAPOVC.

Mopdaocrypo 2.14. No ekmovnOet alyopiBpog o omoiog pe dedouévo
éva OeTikd aképato apBuod Oa eppavilel tovg aképatovg aplfpote amd
10 1 puéypt ko tov dedopévo apluo N.



Ot {nrodpuevor apBpoi umopovv va moapaybodv pe €vo GLGTNUATIKO
TPOTO, APoL 0 KaBEVAG ONpovpyeital omd ToV TPONYOLUEVO TOV TPO-
obétovtag 1o 1. Me v a&lomoinom avtov Tov yeyovotog, o aAyoptdpog
onuovpyet k4be véo apBuod oe pia petaPfAnt, £otw i. Avtd pmopel va
yivel pe n gpnom TG EVIOANG ekydpnong: i «— i+ 1.

Onodte TpoKHTTEL TO OKOAOVOO:

11

Epgoavieei ! Eupaviletor to 1
1—1+1

Epgoavieei ! Eupaviletor to 2
1—1+1

Epgoaviee i ! Eupavieron to 3

To (evyog TV evtodmv 1 «— 1+ 1 ka1 Epgdvice 1 emavoarapfdaveral ov-
T00610. AV UmopovGaV 01 EVTOAEG GLTEG VO YPOPOUV pic Gopd Kot Vol
exteleotovv N @opéc, 101e 10 TPOPANU O Avvotav. Avtd emttvyyd-
VETOL UE TIG EVIOAEG emavaANYNG. To mdoec popéc umopoHv va ekTeAe-
GTOVV 01 EVTOAEG emavaANyMG KabopileTon pe SopopeTIKOVS TPOTOVG.
210 TOPASELYHO O1 EVTOAEG EKTEAOVVTOL OGO J1AGTNUO 1) HETAPANTN 1
elvon pikpotepn 1 ion g petapfintmg N.

Katomw avtdv o akydpiBpog yiveton

AlyoprOpog Xepd_aplBucdv
Agdopéva, // N //
11
‘Oco 1 <N egmavdrope
Epoavice 1
i—1+1
Téhog_emavainyng
Téhog Zepd_apBumv

Yoyva n petafAnt 1 anokoieiton uetpnrg, emedn oavédvetor katd 1. e
GALeG TEPIMTAOGELS OPLMG TO Prina avEnong pmopel vo eivat 0mrolodnmoTe.

IMopdadsrypa 2.15. No ypagel adlyoptBpoc o omoiog dwafalet To dGvopo
evog padntm, tovg Pabpovg Tov og Tpia padnuato kot vroroyilet kot
TUTAOVEL TO PHEGO 0po Tov. O aAyOp1O0g va oTapatdet, OTav Yo OVopLo
pant 606si to kevd gpeavifoviag to TANH0g TV HanTdV Yo Toug
01010VG LTOAOYIGTNKE 0 HEGOG OPOC.

AlyoprOpoc Mécog 6pog
n—0

Awdpace ovoua

‘Oco ovoua #" " emavarope

KEDAAAIO | &l

AlyopiBuot

Evrtoin
‘000 ... emavarafe

‘Oco XvvOnkn emavarope
Evtolég
Téhog_emavainyng

Extelovvtat ot evtodég 6o M
ouvOnKn etvor aAnbng

Oxi

Ewéva 2.22. Adrypappo pong
¢ Ooco...etoviriaPe

H evior i« i+ 1 dev eivar
eficwon (yoti kot va ftav
dev &gl Mon), aAAA Spa ¢
eEng: kéBe popd mov exTeELEL-
TOL, TO TEPLEYOLEVO TNG UETO-
BAnmg i avéaveror kora 1.

Oleg ot eviolég emavainyng
UTOPOVY VO TPALYLOTOTOLOVV
™V eKTEAEOT VOGS GLVOLOV

EVIOADV VD amd o eopd.

Yty evtoin Oco... enaviio-
Be ot epmepieyopEeve EVIOLESG
pmopel vo. unv exteLecTobY
TOTE, APOV 1) GLVONK TEPLOL-
TIGHOV EAEYYETOL GTNV OPYT.

2l

Ot eVTOAEG TOV GLYKPOTOVV
L0 EVTOAN] EMAVAANYTG OTTO-
Kahovvtat fpdyos (ayyA.
loop, yaA. boucle).

[pocoyn: Bpodyoc, oxt Bpoy-

X06. Bpdyog = bnhid, Bpodyyog
= TVELLLOVL.
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| «1] ENOTHTA

Oéuara Ocwpytiris
Emotiuns tov Yroloyetomv

Evtoi
Enavdiafe ... Méyprc_o6tov

Enovaiofe
Evtolég
Méypig_oTov Zovonkn
Extelovvtat ot evioAég ié-
XPLS OTOL 1 GLVONKN Yivet
aAnong.
|

EvtoAég

Nai

Ewova 2.23. Awrypappio pong
g Enavdrafe...Méypig_otov
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AwiBoaoe a, B, v
Epgoavice (a+p+7vy)/3
n—mn+1
Awipace ovoua
Téhog_emavainyng
Epgavioe
Téhog Mécog_6pog

Mopdosrypo 2.16. Ze £va covmeppapket KaOe TeAdTnG dtkouovTol o
dwpoemtayn 6 € av copuminpocetl 200 té6vrovg. No avamtuydel alyo-
p1Bpog o omoiog Ba draPdletl Tovg TOVTOULG TOV KEPILEL £VOC GLYKEKPL-
HEVOG TEATNG o€ KOOE eMioKEYT GTO GOVTTEPUAPKET Kot Ba eppavilet
HETO ol TOCEG EMOKEYELS TAPVEL TN OWPOETITAYN KO TO10G EIvOL O
HUEGOG Opog TOVTWV o€ KAOE emickeyn.

AdkyoprOpog [opaderypo

X0

T« 0

‘Ooco X <200 eravarofe
Awapace novrol
Y «— X + mwovtol
T—m+1

Téhog_emavainyng

MO «—ZX/mn

Epgedavioe 1, MO

Téhog [Tapdoetypa

[Mopdaosrypo 2.17. Katdroyog emioy®v

[ToAd cvyvd otig epappoyég Tpofdiietal otnv 000vN £vog KOTAAOYOG
Ao SLVaTEG EMAOYEG (menu) Kot 6T cvvEyelo {nteitat amd To ¥pHoT
va dtoAé€et pio povo amd avTéG. NV Mo aTAN TEPITTOGT, 01 SOLVOTES
emAoYEG etvan apBunpéveg, omdte amhd {nteitot 1 1oay®yn evog oKe-
potov op1opov.

Enravarope
Epgavioe "1. Evnuépoon"
Epeavioe "2. Extonoon"
Epeavioe "3.’E€odog"
Epg@davioe "Emidoyn:"
AwdPaoce Emloyn
Méypig_o6tov Emrioyn = 1 ] Emoyn =2 1| Emloyn =3

Y10 Topamdve TUNpa adyopiBuov, o Bpdyog emavarappdvetor péypt vo
000l 1, 2 1 3. Me tov Tpdmo auTd TPOSTUTEVETAL TO TPOYPULLLLOL EPOP-
Hoyng omd Toxdv AavBacuévn ElGaymyN TILAOV amd Tov ¥pNotn. Ag on-
pewbel pe v gvkarpio, OTL TO TPOYPAUUOATE EIGAYMYNG OEOOUEVMV



elvar cuvnBwg Ta o SVOKOAN KOl LOKPOGKEAN AOY® TNG OVAYKNG Vol
elvat UUKA Tpog 1o YpNoT.

Ymotifetor 0Tl avAAoyo pE TNV EMAOYY], O MO TAV® OAYOPOOg O1-
axAadileton o dAla onueia, 6mov LIAPYOLVY 01 EVIOAEG VAOTOINGNG
KkéOe Aertovpyiag.

Mopaosrypa 2.18. Na exmovn 0t adydpiBpog o onoiog Oa dafdlet 100
apBpovg kot Bo vroAoyiletl kot Ba epeavilel To dBpolsd TOLG.

AlyoprOpog ABpoicpo AptBuav
2«0
INa i oo 1 péypr 100

AwdPace o

—X+a
Téhog_emavainyng
Epeaviee "Abpoioua:", T
Téhog ABpocpa ApBuav

2e autd 10 mapdderypo n eviod| INd...amo...péxpr neproppavet
Ola ta amopaitnTo dedopéva yio TV emavaAnym, dnAadny apyikn
TIUN TNG HETAPANTAG 1, TEMKN TIUN Kot To Prjpa petafoing mov eivart
1 ko mapareinetat. O Bpdyog exteleitan yioo OAES TIC TIUEG TNG LETO-
BAnTc 1.

H evtoAn exydpnong X «— X + a dev eivan e&iomon kot KaAdtepa vo

Swpaletar g «n véa Ty TG HETOPANTAG X givor 1 TOALd GUV O.

Zuyva M petafAnm X amokaAeitor aBpotothg, yiati TG eKympeitol To
TPEXOV Kot TEMKO GOpolsla TV aptOUdV Kot OV TPENEL VO ANGLOVEL-
Tl OTL OOLTELTOL O UNOEVIGUAG TOV TPV amd TNV £vopén TG EMAVOAT-
TTIKNG SL0OIKOGTOGC.

H yprion g evioAng INa...amo...péypr yevikd npotipdror dtav givor
YVOoTdG 0 aplduog TV opdv Tov Ba yivel po ETavVAAnyT, HE GAAQ
Adyla 0tav givon yvoota ta tl, 12 xo P.

Epomigopévec evrorés emavainyng

e OAEG TIC TPONYOVHEVES TEPUTTAOGELS OOV OVOLPEPETOL EVIOAN 1| EVTO-
Aég, Timota dev amayopevEL AVTEG 01 EVIOAES va efvar Emiong EVTIOAEG €mal-
VAAMYNGC. AVOQEPOUICTE TOTE GE ELPMAEVHEVES EVTOLES ETAVAAYNC.

2.2.7.5 Kinjon aldyopiBuov ano alyopiBuo

‘Evag akyopiBuog pmopet va kinbet and évav GAlo alyopiBuo pe ypn-
on g evroing KdAeoe.

H emkowvovia peta&d tov dvo alyopiBumy yivetor og e&nc:

KEDAAAIO | &l

AlyopiBuot

Evtoi INa ... an6 ... péyp

INo petapinm) amé tl péypr
12 [pe_pripa B]

Evtolég
Téhog_emavainyng

Extedovvtat o1 evToAés e
OPYIKT) TIN TNG pETaffANTIHS
Tl péypt Ko TV TEAKY TN
™mg petofAnTig 2.

>t dopny avt tl, 12 eivat
apOuntikéc otobepéc, peto-
BAntéc M ekppdoeic. [pénet
11 <12, av >0 ko1l > 12,
av B <0. To frua B, av eivar
1, mapareinetat. Ot TIHEG TV
71, 12 kou B umopel va ivat
OKEPOLES N TPOLYLLOLTIKEG,

Av 1l > 12 ko B =0 dev Oa
EKTEAECTOVV O1 gumEPLEO-
peveg eviorég g Lo, evd
av tl <12 ko B =0 evro-
M emavainymng Oo extelei-
Tt Gmepeg opég (aTépio-
vag Bpoxoc).

Tevikd ot eppoievpéveg
EVTOAEG EMLTPETOVY TO GUV-
SVOGUO GLVIGTOCMY EVOG
alyopiBuov pe omoladnToTe
oepd. INa mapdaderypo: Ena-
vainym péca og A0V,
EMOVAANYT LECO GE EMOVEL-

mym K.o.
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Oéuara Ocwpytiris
Emotiuns tov Yroloyetomv

H evtoin Kaieoe cuvoded-
€T01 LLE TO OVOLLOL TOV KO-
Aovpevov olyopibpov ako-
AovBovpevo mhave amnd Ad-
o710, petoPfAntdv 1 otabepdv
péoa og mapeviéoelg. Ot -
HEC TV HETOPANTOV 1 OTO-
Oepmv petafipalovran kotd
NV KoM GTIG avTioTOLEG
petafAntég g ypoppng Ae-
SopEVE TOV KOAOVLEVOD OA-
yopifuov. Otav o kaAov-
Hevog aiyoptbpog tepuati-
oeL T Aettovpyia Tov, yive-
TOL ETIGTPOPY| OTNV AUECWHS
emopevn evtoan g Kde-
oe. Katd v emotpoen pmo-
pei emiong vo petoPifalovron
TIWEG TNG EVTOANG ATTOTEAE-
oupaTa.

Ot GuVdLOCHOTL ATAVTOVY GTO
epOTHO KaTh TOGOVG dlat-
QOPETIKOVS TPOTOVG givat dv-
vatd 1y, vo e&oyfodv 5 QUA-
A0 OO [0, TPATOVAQ TV 52
QPOAL®V.

O aiyopBuog Iapayovtikd
KaAeitot Tpelg PopEg amod Tov
aly6piBpo Xvvovacpol. Xe
Kk60e kKAnon petofPdleron

M T tov optfpod yio Tov
omotiov {nteitot To mapayo-
VTIKO, OTN UETAPANTH N TOV
KaAovpevov aiyopdpov Ilo-
payovtikd. Otav o terevtoi-
0G TEPUATIOEL, EMOTPEPEL TO
arotélecpa nfact.

Ot petofAntég n ko nfact
OV oAyOpIBov Xvvdvacpol
dev €yovv Kaplia oyéon Le Tig
GUVMOVVUES LETAPANTEG TOV
alyopifuov Hopoyovtkod.
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Hoapdderypa 2.19.

A\ 4

AlyoprOpog Kalov
AwdBace o, B

AlyopOpog Kolovuevog
Agdopéva, //'x, y'//

Kaleoe Karlovpevog (EE v E) zl «—x+y

I'pawye "ABpoopa:”, v 72 «—X-y

I'paye "Awgpopd:", & A Amnoteréopatoa // z1, 22 //
Téhog Korav Téhog Karovpevog

H avtiotoyio tov petafintov tov 600 adyopiBumv yivetat pe ) ogt-
PA OV AVAPEPOVTOL GTIG OVTIGTOLYES YPOULES, ONA. 00 = X, f = ¥ KO
v < z1, § <= 72. Zvvdvopeg HETAPANTES SLoQopETIK®OV adyopiBumy dev
EYouv Kapio oyéon HETOEL TOVG.

Mopdaocrypo 2.20. Yroroyiopog cuvovaocpu®y

Noa gkmovn0el alyopBpog o omoiog va vroroyilel To TAN00G TV GUV-
dvacpmv Tov N mpaypdtov avi K. O cuvdévacudg tov N mpaypdtov

n!

n
avé K copfoirileton pe Kot diverat and tov Tono ——— .
k kl(n-k)!

AhyoprOpog [apayovtikd
Agdopéva. //n //
nfact « 1
INao i amd 2 péyprn

nfact « nfact * i
Téhog_emavainyng
Amnotehéopara // nfact /
Téhog [Mapayovtikd

AlyoprOpog Xvvovoopol
Agdopéva. //n, k//

Kéleoe [Tapayovtikd(n, nfact)
Kéleoe [Tapayovrkd(k, kfact)
Kdleoe [Tapayoviikd(n - k, nkfact)
combin «— nfact / (kfact * nkfact)
Amnoteréopata //combin//

Téhog Xvvovaopol

Ao TOV TOTO TOV GLVOVAGUMV EOivETOL OTL ATTOLTEITAL O VTOAOYIGUOG
TOL TTOPOLYOVTIKOD TPUDV SOPOPETIK®V TocoTteVv. ['a To oKomd ovtd
dnovpyeitar o adydpBpog [apayovrtid, mov vroAoyilel To mTapayovT-
KO €vOG aptBpod. Xe avtdv Tov adyoplOpo Le po omAr emavainy Bpi-
OKETOL TO TTOPUYOVTIKO TNG LeTaPANTNG n ot petafAnt nfact. Ag mpo-
ogyBel edm, 011 emedn (nreiton yvopevo, n apykn Ty tov nfact ivon 1.

Me tov 1810 Tpdmo Tov KaAeitar o adyopOuog [apayoviikd amd tov a-
vY6p10o Xvvovacpot, propet vo kinbel kat o televtaiog amod Evov dALO
alyop1Opo, OTwg .. TOV ETOUEVO.

AkyéprOpog Tpbmovra

Epgavice "Ap1Ouog @OAwV:"

Awdfaoce fylla

deck « 52

Kélieoe Zuvovaopoi(deck, fylla, number)

Epgavice "Orovvovacpot”, deck, "puirov avd', fylla, "etvat:", number
Térog Tpdmovra



2.2.7.6 Avaopoun

[ToAAéG emOTNUOVIKEG EQAPLOYES YPNOUOTOIOVV GUVAPTIGELS 1| OYE-
GELC YEVIKOTEPO TTOV YPNCUYLOTOLOVV TIG 1O1EC GTOV OPIGHO TOVG. AVTEG
01 CLVOPTNGELS 1 oYEaelS ovoudlovion avadpouikés (Recursive).

[Hopaosrypa 2.21. N lHapayovtiko

Eidape omv mapdaypaeo 2.2.4 tov avadpoukd opiopd tov N!. Mg
Bdon avtov tov opiopd, mapotifeTonr o avadpopIKos arlyopifog vwo-

Aoyiopov tov NI,

AkyopOpoc N_Ilopayovtikd
Awpaoce N

Kdleoe Factorial (N, N_Fact)
Epgavioe N, "1=", N Fact
Téhog N_TTopayovtikol

AlyoprOpog Factorial
Agdopéva. //n //
Avn>(010te
Kaheoe Factorial(n - 1, Fact)
Fact < Fact *n
aAMOG
Fact 1
Téhog_av
Amnoteréoparta // Fact //
Téhog Factorial

[Mopaosrypa 2.22. Méywotog Kowog Avampétng

[TopatiBetor €0 M avadpopkn kdoyn tov adyopifpov tov Evkieion

AkyoprOpog Evkdeiong AhyéprOpog MKA

AvaBaoe o, Agdopéva // X,y //

Kéieoe MKA(a, B) Avy =0 Ttote

Térhog Evkeiong Epgavice x
oAMOg

X<« xmody
Kaieoe MKA (y, x)
Téhog_av
Téhog MKA

Baowkég alyoprOpikéc Aevtovpyieg o€ O0péS
0E00UEVOV

Onmg avapépOnie 1o, ot S0UES dedOUEVOVY SLIBETOVY OpYUVOUEVE OE-
dopéva, oto omoio propovv va yivouv o1apopeg encEepyaoies. Ot Pact-
KEG Aettovpyiec N TPAEEIC Ml TV SOUMV 0EO0UEVOV vl O1 aKOAOVOEC:

v' Mpoonéhaon (access), tpocPoocn oe dedopéva e 6KOmd TNV avh-
yvoaon 1 eyypagn 1 petaivnon.

V' Avaxkton (retrieval), n pue omolovénmote Tpdmo Aqym (avayvmon)
TOV TEPLEYOUEVOD EVOG KOUPOU.

KED®AAAIO | &l

AlyopiBuot

Amd ) perén tov mapodety-
potog 2.20 avadetkvoeTat Kot
0 6MGTAOG TPOTOG AVTILETO-
miong mpofinudreov. Kébe
TPOPANLLa SloucTdToL OE Lt
KpOTEPA TPOPANLATA, TOL
omoio uropovv va emtivfodv
mo gvkoAa. O akyopBpog
emilvong evog mpoPAnpa-

TOG TPETEL VOL EMKEVTPMVETOUL
010 TPOPAN LA TOV ETAVEL
Kot va. 0dtaQopet Yo To Tov
B ypnoomomOei, kabmg
Kot Yo TV €600 Kot 6080
v dedopévav. Me T yprion
TOV VTOADV Agdopéva Kot
ATOTEAECLLOTOL EMITVYYAVETOL
TOAD EVKOAQ 1| LETAPOPE TV
dedopéveV evOg TPOPAnLa-
T0G 0o/ TPOgG TOV oAyOP1O-
po emilvong. Xta endpeva Ho
YiveTol amokAEIoTIKY P IoN
TOV EVIOADV QVTOV, EKTOG
amod TIG TEPMTAOGELS TOV M &l-
6000¢ dedopévmv Kot 1 £€o-
do¢ amoteheopdtov ivat To
TPOG eMIAVGT TPOPANLLOL.

-

370 TOPASELYLLOL AVTO, O OA-
yopOpog Evileiong ko~

Aei Tov olyoppo MKA pe-
tapipalovtdg tov Tig TIHEG
TOV LETOPANTOV o Kot B oTIg
HeTaPANTEG X KOl Y avTioTOol-
xa. O aryopOpog MKA pe
v evtoAn Kdieoe kolel tov
€00TO TOL divovtag GAAES Ti-
HEC OTIG LETAPANTES X KoL Y.
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Oéuara Ocwpytiris
Emoriung twv Yroloyeraov

Xy mpdén omavia VITAPYOVY
OAEG Ol AelTOVLPYiEG OE pia
dopn. Luvnbwg mapatnpeiton
TO QOVOUEVO Lo, dopn dedo-
HEVOV va Vot amodoTIKOTE-
pN Ao e GAAN Yo KOOl
Aettovpyio .y, TV avalnm-
omn, 0ALG AydTEPO 0mOdOTI-
K1 y1o. Kamwoto GAAN Agttovp-
yia, OTmG Y. TNV EIGUYOYN.
Avt6 e€nyel 10600 TV VITOp-
&N S10QOPETIKAOV doUDY 0G0
KOl T1 GTTOVIALOTITO TG EML-
AOYNG TNG KOTAAANANG SOUNG
KG0e Qopa.

= 2
s 2
Z =

Ot mivaxeg pe évo deiktn Aé-
YOVTOL LLOVOSLAOTATOL, OL TTi-
vokeg e 2 dgikteg 016014~
GTOTOL, .... Ol TIVOKEG LE V
deikteg v-0ldoTatol.

Edd ypnoponoteitar n gvto-
A emavainyng Oco cuvon-
K1 enovaAiafe. Amaitet éva
apyIKO SLaPaCHa TPOKELLE-
VoV va gvepyomom el 1) Guv-
ONKn ovvéyong g enava-
Myne. Kébe Beticn Tun mov
SdwPaleton Katoympeitatl o€
enOEVO oTOLYKELO TOL TTivaka
He T xpnon Tov deik i. Xto
TEMOG QUAGGGETOL OTY| HETOL
BAnT n M tp€yovca T TOL
i, ®GTE Vo gival yv@oTo To
m0o¢ TV ototyeiov Tov -
VOKO GTT] GUVEYELOL.
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V' Avalitnon (searching) evog cuvolov ctotyeinv dedouévav mpo-
KEWWEVOL VO EVIOTIGTOVV £vaL 1] TEPLGGATEPO. GTOLYELN, TTOV £YOLV
pio 0edopéEVN 1010t TO.

v Ewsoyoyn (insertion), n tpocOfikn 1 dnuiovpyia véov koupov og
Lo VTAPYOVLGOL OOUN.

v' Megrapoinf 1| tpomomoinen (modification), n aAlayn tov wepieyo-
pévov evog kopPov.

v Awypagr (deletion) | akdpwon mov cuvictd to avtifeto g £i-
GOoyOYNG.

V' Te&wvépunon (sorting), 6mov ta otoryeio piag dounc dotdocovon
Katd avovca 1 pBivovca Taen.

Alheg Aertovpyieg etvon 1 eoyydvevon (merging), katd tnv onoic 600
N TEPLOGOTEPEG TAEIVOUNLEVES OOUEG GLVEVAOVOVTOL GE Lo gviaio doun,
N mpocaptnon (append), katd v onoia pio SO EMKOALATOL GTO TE-
AOG oG GAANG, N avTiypagy (copying), K.4..

H mo cvvnbiopévn kot amkn doun dedopévav eivat o mivakag. Ot mti-
vaxeg vtootnpilovtal amd OAES GYESOV TIC YADGGES TPOYPULUATIGLOV.
Amotelobvtot amd éva cUVOAO OpoEW DV anA®dv atotyeimv. To péyebog
evoc mivaka, dnAadn To TAN00G TV oTolXEIMV TOV TTEPIEXEL, GLVNOM®G
elvat otabepd ko Tpokabopiopévo. H avagpopd oe Eva atotyeio Tov mi-
vaka yivetot P T xpnomn evog GuUBOAKOD OVOLATOG OV £)El amodobel
otov mivaka, pall pe éva M mepiocdTepa otoryeio mov ovoudlovtat dei-
kteg (indexes). [a mopdderypo 1o TEUTTO GTOLYEIO TOV TTivaKO A GULL-
BoAiletan pe A[S].

21 ovvéyelo TapovclalovTal YoPUKTNPIOTIKA TapadelypoTo enesep-
yooiog TvaKmy.

[Hopaosrypa 2.23. Evoaymyn otoyyciov o€ wivakao
» Ei6000g 0edopévav ayvodetov TAifovg

Y10 gmduevo Tunpa adyopibpov gisdyovrot Betucol apBpoi 6to povo-
dudotato mivaka A. Agv etvat yvootdg o aplfpuog towv ototyeiov mov Ha
gloayBovv, aArd £xet coppovnBel 0Tt To TEAOG TG eI y®YNS Ba Kabo-
protel amd TV £16000 vOG apvnTIKOD aplBLOD (1] YEVIKOTEPO LG TIUNG
TOV 0EV UMOPEL VAL AVIKEL GTO GUVOAO TIUADV TOL TIVOKQL).
10
AwdPace K
‘Ooco K > 0 eravarofe

1—1+1

Ali] <« K

AwdPace K
Téhog_emavainyng

n<«1i



» Eic000g 6eoo0pévov yvootov TAi0ovg

Ortav etvar yvootd 1o mAnbog n tov Tinov uropel vo ypnoytomom el
n evtoAn emavainyng Ia ... and ... puéxpt. H mo amin exdoyn etvar n
EMOEVT.

INoiandé 1 péyprn
Awdpace Ali]
Téhog_emavainyng

g OAEG TIC TPOTYOVUEVEG TEPUTTACELS EIGOYWYNS TILAOV GE TIVOKOA, O
YPNOTNG TOL GYETIKOV Tpoypdppatog pmopei va vrofondeiton pe v
EUGAVIOT KATAAANA®V UNVOUAT®V.

[Mopaderypa 2.24. Exktdnoon nivaka

H extdnwon tov otoyeiov tov mivaka, kabmg kot tne BEong mov vrdp-
YEL TO OTOLYELD, EMTLYYAVETOL LUE TIG EMOUEVES EVTOAEC:

INoiand 1 péyprn
Epeavioe i, Ali]
Téhog_emavainyng

Mopdaocrypa 2.25. Tpomomoinon otorycimv nivoka

Metd v eilcoymyn| ototyeiov Kot TV EKTOTMOT UTopEl va amotteitot
1N S1OpO®OoT EVOG 1] TEPIGCOTEPMV GTOLYEIWV.

AwdPooce 1
‘O0c0 1> 0 kot i <=n gnavarofe
Epeavioe Ali]
Awapaoe Ali]
AwdPooe 1
Téhog_emavainyng

2tov adyopBpo ovtd 1 emovaAnyn ekteleitar 6Go divetor Ty Tov 1
evtog opiwv. Kabe popd eppoaviCetar to otoryeio Afi] ko {nteiton n
EI00YMYT] HOG GAANG TIUNG TTOV TV OVTIKOOIGTA.

Metd v slcaymyn dedopévav og éva mivaka umopel vo, okoAovOnocet
N eneepyacio TOv. X1 GLVEYELN TOPOLGLALOVTOL HEPIKEG GLVNOIGUE-
VEG EMEEEPYUCIES TIVAKWV.

Mopdaosrypa 2.26. ABporwspo otoryeiov mivaka

Aideton 0 povodidotatog wivakag B wov mepiéyet N fabpode pobntaov.
Noa avartuydei akydpiBuog, o omoiog va vroroyilet kot va epeaviel to
péco 6po Pabuoroyiog twv padnTov.

KED®AAAIO | &l

AlyopiBuot

‘N

Ipwv amod kéOe enetepyacio
nivaxo amotteitol vo e160-
x00bv dedopéva oe avtov. H
€100 y®YN OedOUEVOV OE Tii-
vako propel va givon emino-
vn dwadikacia, Wiaitepa av
o mivakag givat peydrog. Emi
TAEOV Ta. AGON TANKTPOAOYN-
ong gival Tohd cuvnbicpéva
KoL TPEMEL VoL LITAPYEL TPOTOG
S1OPHB®ONG KATOLOV TIUOV.
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=

H emavainym o pmopovos
va Eekva oo 1.
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AkyoprOpog Babporoyia Me 10 Bpoyxo T i amd 1 péypr N S~
Agdopéva // B, N // tpéyovtar OAa T oTOLYElD TOV TTiVOKOL Kot
S0 Kké0e éva abpoiletal otn petafint) X, n

INoiomo 1 péypr N

omoia &gl uUndevioTel TPV omd TV Evapén

Y < ¥+ BJ[i] g enoviinyng. O Mécog 6pog eival To

Téhog_emavainyng
MO «— X /N
Epgoavice "M.O.:", MO
Téhog Babporoyia

mAiko tov abpoicpotog OA®V TV GTOL-
yelwv da Tov TANBoLG TV cToLYEIWV.

[No ™ dnuovpyio TPOYPAUUATOS TOV VO VAOTOLEL TOV TOPOTAVE® OA-
YOP1OLO Ko TPOKEUEVOL VoL Yivel 0 Eheyyog opBOTNTAG, omalTEiTOL KOt
N €100Y®YN KATOIOV dEG0UEVOV. ZOUPOVO LE 000 avaPEPONKIV GTIG
TPONYOVUEVES TOPOYPAPOVS OVTO UTOPEL VoL YIVEL Y. LE TOV EXOUEVO

alyopifpo.

AlyoprOpog Eneéepyacio ITivaxa
AwdPace n
lNoiomno 1 pégpin

Awdface Ali]
Téhog_emavainyng
Kdlieoe BaBporoyia (A, n)
Téhog EneEepyaocio ITivaka

2TIC TPAOTES YPOLULES £YOVV YPAPET
Ol GYETIKEG EVTOAEG UE TIG OTOlEg
YiveTOL M E1GOYWOYT] SESOUEVAOV GTO
povodtdotato mivaka A, 0 0woiog
€xel n otoyyeio. XN cvvéyEld TPo-
Kkeyévon va Ppebel o pésog 6pog
TV otoyeiov tov A, Koleitor o
adyopOpog Babuoroyia, mov on-
HovpyRONKe Yo T0 OKOTO QWTO.
Katé v «inon petopifalovron
otov mivaka B ot tipég tv otoyei-
®V Tov Tivaka A Kot 6T pHetaPin-

™ N 1 Tl ™G HETOPANTAG N.

[Mopdaosrypo 2.27. Méyioto otoryeio mivaka

Aidetan 0 povodidotatog wivakog B wov mepiéyet N fabpode pobntov.
Noa avarntoyBel akydpiBrog, o omoiog va Bpioketl Kot va epeavifel v

vynAOTEPN Pabporoyio.

AlyoprOpog Méyioto mivaxo | Xt petafint) max exyopeitor n tipm
Agodopéva // B, N // TOV TPMOTOV GTOKElOL TOL TivaKo. XTn
max «— BJ[1] cvvéyeta pe to Bpoyo a1 omd 2 péypt

INao i om6 2 péypr N
Av BJ[i] > max t6te
max «— BJ[i]
Téhog_av
Téhog_emavainyng

N e€etdlovtat dha To vITOAOITA GTOLYE DL
tov 7ivaka. [ kéOe éva, av etvor pe-
YOAVTEPO OO TO Max, TOTE OVTIKAGTA-
TOL M TN TOL Max e 1o VEo oTolyeio.
AnAadn otn petofAnti max ekyopeitot
10 ekdioToTE PEYLOTO GTOLYElD, OTOTE GTO

r W\ A & M , , , ’
Epgaviee "Méyioto:", max | tio¢ g emavénymg Oa &gt o péyt-
Téhog Méyioto_mivaxa 6TO GTOLYEIO TOV TTIVOKAL.




[Mopaoerypa 2.28. Eneepyocio 61601006TATOV TiVOKO,

No avamtoydel adydp1Bpoc o omoiog pe dedopévo 10 TANB0G TV patnTdV
™¢ I” yopvaoiov evég oyoieiov kot tovg Babovs Twv pantdv ot yo-
LUVOOTIKTY, o€ KaBéva oo T 3 Tpipmval, vo vtoAoyilel Kot va EMOTPEPEL TO
péco 6po Pabporoyiog kébe pLabnTh Kot T0 GUVOMKS HEGO OPO.

O mivakag B €yet N ypoppéc ko 3 otiec. e kdbe pio ypopuun vmdp-
oLV o1 Badporoyieg TV TPLOV TPIURVEOV Yo KaOE Eva pabnty.

Me 10 oAb Ppdyo T 1 ko [Nt j copmd-
VOVTOL KOTé YPOopU OA0 TOL GTOLYELD TOV

AkyéprOpog Abpoicpata
Agodopéva // B, N //

Y0 nivoxa B. e kdbe pia ypouun, dniadn
TNoioné 1 pégpt N v ké0g pion Ty tov 1, undeviletan to
YM < 0 >M (éOpotopo fabucdv pabnty) Kot ako-

A000mG e Tov ecmTEPTKO Bpoyo 0bpoilo-

lNo.j a6 1 péypr 3 vt OAa. To. GTOLKEID TG YPOLLUNG OUTNC.

>M «— IM + B[4, j]
Téhog_emavainyng
MOBJi]« XM /3
2—X+2XM

Téhog_emavainyng
MO «— X/ (N *3)

Ortav oAokAnpwbel 0 ecmtepikog Ppoyog,
oto MOBJi] Bpicketar 0 pécog 6pog Twv
OTOLEIOV TG EKACGTOTE YPOAUUNG, SNAQ-
o o pécog 6pog kabe pabnt oto Tpia
tpiunva. To dOpoiopa mov vwoloyiotn-
Ke ava ypoppn a&lomoteiton Ko ovEGvet

Anotehéopara / MOB, MO // | ™ petafinm X katd 10 GOpoispo ypop-
Téhog ABpoicpota ung, n omoio 6To TEAOG Bt ExEL TO GOpOL-
GO OA®V TV GTOLEI®V TOL VoK.

[Hopaosrypa 2.29. Zapraxkn avaelitnon

Xg évo, LoVOdAeTATO TiVaKa, EIVOIL KOTOY®PNUEVO TOL OVOLOTO, TV GYOAEL-
MV IOV GUUUETEYOVY GE EVOV SIYOVIGUO ETLYEPTUATIKOTNTOS KOl £YOVV
KOTOOKEVAGEL £VOL YMPO TOPOLGIOCTG TOL EMYEPTUATIKOD TOVG GYEOIOV
(mov ev cvvtopia Ba Aéyeton mepintepo). O apBudg Tov TEPUTTEPOL KAOE
oyoleiov etvan 1 B€om tov GYoAelov GTOV Tivaka. ANAadT GTO TPATO KEAL
TOL Tivaka var To GVOLLOL TOL GYOAEIOV TTOL £)ELTO TTEPIMTEPO LE aptOuo 1,
070 0eVTEPO KEAM TOV TTivaKal £IVOLL TO GVOLLOL TOL GYOAEIOV TTOV £YEL TO TTEPT-
ntePO pe apduo 2 k.0.x. No avartoydel adydpiBpog o onoiog pe dedopé-
VO 10 TAN00C TV GYOAEI®V TOV GUUUETEXOVY GTO JALYOVICUO LE TEPTTTE-
PO KO TOV TIVOKOL LLE TOL OVOLLOTOL TV GYOAEIV, va. d10BdleL To dvopa evog
GYOAELOL KO VOL YA VEL GTOV TIVOKOL, 0V VITAPYEL 0LTO TO GY0AEl0. O oly6-
pOLog Ba emoTpEPEL TO OMOTELESHO TNG oval(TNONG, ONANON OV VITAPYEL
N 6yt 10 avalnToduevo GyoAeio, Kot av vapyel T BEon Tov oToV TivaKa,
aAMOC ¢ BEon TV TN U dév.

AkyoprOpog Avalnton

Agdopéva. // A, N //

Epeavioe "Avalnrodpuevo oyoieio:"

AwdPace K

11

Bpébnike «— Yevong

Oéon «— 0

KEDAAAIO | &l

AlyopiBuot

TNo v eilcaywyn dedopévav
og éva 0160140TaTo TivaK
A mov &xet N ypoppés kon M
otAeg, Ba propodoe vo avo-
ntoyBei To akdAovBo TUN O
alyopiBuov:

lNaoioné 1 péypr N
INojoné 1 péypr M
Awdpaoce Ali, j]
Téhog_emavainyng
Téhog_emavainyng

O oly6pbpog abpoilet Ta
otolyeia kdOe ypopung evog
dodidotartov mivaka N
YPOUU®V KOt 3 OTNADV.

e

) q
LR
I A
. g
O pécog 6pog ivat to mnAiko
Tov afpoicporog dio ToL TAN-
Bovg tv ooyl TOL d15-

dbotarov mivaka. To mAn6og
TV oTotyelmv Tov givor N*3.

Ké6¢ oyolrelo pmopel va €xet
éva mepimtepo.

Ytov adydpiBpo sival dedo-
HéVOG 0 mivakog A Kot To
m00¢ TV oTotyElmV TOL
N).

H doywr| petafint Bpéon-
Ke €xet v apykn Ty Pev-
Mg, 0mov Bewpeitat Tt dev
vrdpyel To {nrovduevo oyo-
Agio ko n petafinm Oéon
Exet v opywn T 0 yo
Tov {010 Aoyo.

H emavainymn tov adyopio-
LoV eKTEAEITOL OGO dEV TE-
Aeiwoe 1 6apwon Tov Tiva-
ka (1 < N) kat 660 dgv Ppé-
Onke 1o otoryeio (Bpébnke =
Yevdne).
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1n dokiun A KA
2n dokipn K#A,
3n doKIuA K#A,
4n dokiun K#As

=

w

S

4

5

=

[
KiA\

v

Ewéva 2.24. Zeproxn
avalnon.

zl

H pébodog g ta&voun-

ong pe emthoyn Pooileratl ota
ak6AovOa Tpia PripoTo:

0. ETIAOYTY TOV GTOLYEIOV L
™V EAGIoTN TY).

B. avtaAloyn TOL HE TO TPO-
70 oToLyElo.

v. emovaAnym tov (o), (B) ne
T VIOAOLTOL GTOLYEIDL.

,’_f —\_L',
g >5
. /g
O aiyopbpog tagvounong

HE EMALOYN €1Vl TOAVTAOKO-
mrog O(n?)

148

‘Oco i <N ko Bpénie = Yevdng emavarofe
Av K =A[i] tote
Oéom « i
Bpébnke «— AlnOng
OAMOG
1—1+1
Téhog_av
Téhog_emavainyng
Amnoteréopata // Bpénke, ®éom //
Téhog Avalntnon

To amoteréopata eivor n petafaAnt Bpébnke, n omoia, av etvor aAnOmg
onupaivel 6t n avaliTnon frov emTuyNg Kot 1 HetaAnt ®éon, mov
&xel ™ B€om Tov oToryEiov oTov TivaKa, e’ 6cov Ppédnke, aAlMmg Oa
Exovv v T Pevdng ko undév avtiotorya. H tyun undév dev pmopet
va etvon 0éon mivoka.

[oapdaosrypa 2.30. Tagivopnon pe emroyn

Na avartoydet ahydpOpoc o omoiog pe dedopévo to TANn0og TV poadn-
tov g I youvasiov evdg oyoreiov Kot Tov TeEAKO Babuo tov ke po-
Ont oto pddnua «IIAnpoeopikn», va tagivouet Tov mivaka twv Pobd-
LoV og avéovoa TaEn, amd T0 PIKPOTEPO GTO UEYAALTEPO Pabud. X
CUVEYELN VO ETIGTPEPEL TOV TASIVOUNUEVO TTIVOKOL.

AlyoprOpog Ta&vounon e emroyn
Agdopéva // A, N //
INoiono 1 pépt N

jei

min «— A[j]

lNokaréi+ 1 péypr N

Av A[k] < min toTE
j<k
min «— A[j]
Téhog_av

Téhog_emavainyng

temp «— A[i]

Ali] < A[j]

Alj] « temp
Téhog_emavainyng
Amnoteréopata // A/l
Téhog Ta&wvounon e emioyn

Exocpoipdtmon og Aoyika Aa0n

"Evag akyopiBog ypetdleton vo SOKIUOGTEL GE O0POPETIKES GLVONKES Ko

LLE TTOIKIAL DL OEGOUEVIOV MGTE VO, GLYKPLIOOVV TOL TOPOLYOLEVH OTTOTEAEGLLOTOL
LLE TOL OVOLLLEVOLLEVDL, KO VO, TPOPAEPTOVY ATPOCLEVES KATAGTAGELS AGOOVG.



Q¢ eK6PUARATOGN TOV AOYIKOV AaBdV VO ahyopiBuov Tpocdio-
piletor n dadtkacio €HPEONC TV AOYIKOV LoDV TOL VITAPYOLV GE
avToVv.

H aviyvevon té€toimv Aabov dev elval duvato va tpoypotoron el amd
KATO10 €pYOAEi0 TOL VTTOAOYIOTH KO SLOTIGTAOVOVTOL LOVO LE T1 Ol0-
dwkacio EAEYYOL Kot TNV avAALGT TOV amoTEAEGUATOV TOV. 'Eva Aoyt-
K6 AdBog givan £va AaBog mov, evd exteleitan 0 ahydpBuoc, Ta amoTe-
Aéopatd Tov dgv eival cmotd. Avto pmopet va opeideton gite o€ AovOor-
oUEVI TPOGEYYIoN Yo To TG B AvBel To TPOPAN U, eite o€ AavOacuE-
1 vAoToinon ¢ Tpocdyyiong mov emALyOnke. Katd yevikn oporoyia,
To AOYIKA AGON givan 0OGKOAO VO EVTOTIGTOVV.

[Hopaosrypa 2.31. AavOaopévog aiyoprOpog

Me oxond va avortuyBel adyopifpog o omoiog pe dedOUEVES TIC TIHES
o000 petafantov, Oo avipetadétel 1o TEPEXOUEVO TV VO UETOPAN-
TAOV Kot 0o EMOTPEPEL OC AMOTELEGLOL TO TEPLEYOUEVO TOV UETAPANTOV
HETA TNV avTIHETA0goN YpAQTNKE 0 aKkOAovBog AavBacpuévog alyopio-
HOG € YEVOOYAMOGTO. ZNTEITOL VO EVIOTIGTOVV T AOYIKE AAO.

1. AkyoprOpog AvtyetéBeon
2. Agdopéva // a, B //
3.a—P

4.«—a

5. Anoteréopata // o, B //

6. Téhog AvtipetdBeon

Amavtnon

To mpdTo Prpa elvar n extédeon tov adyopiBuov pe mivako mopoko-
AovOnong Tyov yuo va eheyyBel n Aettovpyia Tov.

ApwOpog Evtomig a P "Efodog

8 | 12
12

12

(S N NRROS R )

12 12

Ao Vv ektédeon @aivetal OTL EKTVTOVEL GOGTA TNV TN TNG LETO-
BAntg o, aArd Oyt ™G B. Aeov damotwbel To Aabog yperdletar va
TPOocdoPLoTeEL N amantovpevn d10pbwaon. Amd tov adkydpiBLo amovcid-
Cetm petafAnt) oy omoia Ba exy@POVTOV TPOCSOPIVA 1 TN Hiog €K
TOV OO UETAPANTOV.

KEDOAAAIO | aols
AlyopiBuot

To mpdto Ppa oIV gdpecn
TOV AOYIK®OV AaBdV elvat va
yivel mpoomdfela eviomopon
TV mhavov myodv toug. [
va emtevyBel avtod yperdle-
TOL VoL OMGETE TPOGOYT OTO
OTOTEAEGLLOTOL TTOV £XEL G
€060 0 alydplBpoc Kot va
oke@teite TOavEG artieg mov
pmopel va odnynooav oe té-
To10V £id0VE amoTeAéTLATA.

H extéleon Tov aAdyopibpov
LLE TO Y£€PL €IV TTOAD ¥pNOL-
un dtadtkocio Yo ToV EVIOTL-
oud TV AOYIKAOV AaOdV.

I'o 1o Adyo awtd ypetdleton
v doKkblete eE0VULOTIKA
Tov oAydpBd cog e ddpo-
pa mapadeiypora, amhd, cOv-
Oeta ko aocvvinOioTa, Yo vo
BeParmBeite 6Tt eival cwOTOC.

Av Kdmoto and ta mopadeiy-
poto dev divel To avapevope-
VO OmOTELEG LA TOTE VILAPYEL
TOPAAELYT GTOV KOOLKA KoL
dev €xet KoleBel 1 oyeTikn
mepinTOon.

Mo Bpeite Tt @Toiet,
gumlovTilete TNV apyIKN GOG
oyediloon MOTE VoL KOADYETE
Kot 0VTO TO €(00¢ TEPITTOGE-
WV Kol KAVETE TIG amopoitn-
T8¢ TPOGOTKES.

H dwdwcacio exkopaipdto-
ong meptropfavet:

e Tn dwmnictwon tov &i-
dovg Tov Adbovg.

e Tnv avedpeon Tov ove-
EGPTNTOL TUNIOITOG TOV
aAyopiBuov mov exte-
Ael ™ AavOacpévn Aet-
Tovpyia.

e Tnv avedpeon Tov Ad-
Bovg péca og avTo TO
aveEdpnTo TUNLO TOV
alyopiBuov.
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Ot Adyot tekumpimong givat:

* 1 gukoMa avamTuENG aA-
yopibuov g mepintwon
mov {nreiton adydpiOpog
pe TopOUOLEG AELTOVPYiEg
pe vhpyovto adydpiopo.

* H evkoAia otig tpomonol-
Noeg evOg LILAPYOVTOG
alyopifuov.

* O meploptopdc TV EAEY-
YOV HOVO GE GUYKEKPIUE-
va onueio, apov yio To
vroroura Oo viTdpyet ap-
yelo doxung poli pe omo-
TEAECUOTO KOLL GUVOOEVTL-
K6 ool

Ag&Eg1g KAEWOLA

Ahyop1Bpog, Xopaxtnplott-
K aAyopiOuov, Pevdoylmo-
oo, Atdypoppo porg, Meta-
pAntéc, Exepdoetg, EvtoAn
eKympnong, Aopr| oKorov-
Oilag, Aopn emhoyng, Aoun
EMOVOANYNG, Aopég dedouE-
vov, [Tivaxag, Ovpd, Xtoifa,
I'papoc, Aévopo, Avalninon,
Toa&wounon, Excpolpdto-
on, Texkpnpioon.

150

R Texunpioon

H texunpioon dev amoterel po Eeyopiot| edon oy avdmtuén evog
alyopiBuov, oAAd pio TapAAANAN dlodKacio TOV GLUTANPOVEL OAO TO
o100 avATTLENG TOV.

Me 1oV 0po TEKUNPi®ON EVVOEITOL TO GHVOAO TOVL YPATTOD VAIKOD
IOV TEPLYPAPEL TO, GLOTATIKA LLEPT) KOl TIG AELTOVPYIEG TOL Alyopio-
LLOV 1] TG TPOTOTOGELS TOV EYIVAV GE EVOV AAYOPOLLO.

H texunpioon propei va dtokpiOet:

o Texunpioon avdmtoéng. Avagépetal oTIG TPOOLAYPOUPES TOV TPO-
BAnpatoc, Tt TpdkelTon v KAVEL 0 aAyOPIOLOG Kal T GUVOEST] TOV
pe aAlovg alyopifuovg.

o Texkunpioon eréyyov. Avopépetat oto ded0oUEVA EAEYYOV TTOV XPN)-
olomomONKaY TPOKEYWEVOL VO SOKILOGTEL O aAYOPIOLLOG, av Exovv
depeuvnBet o1 akpoies TEPMTMOGELS KoLl TOLES VO ALTEG KO TELOG
av &yovv kabepmBel kdmoleg Kot moteg cLUPACELS Yia T AVGT| TOV
TPOPANLATOC.

o Texunpioon aiyopiBuov. Avaeépetonr otov TpOMO UE TOV OMOi0
&xovv Abel Ta empépouvg TpoPAnuara, Tig vVToHEGEIS ToL £xovV Yi-
VEL KOl TOVG TEPLOPIGUOVE OV ExovV Tebel. AKOUO TANPOPOpPIES Yia
EWKESY TEYVIKEG IOV £xovV ypnoporomBet. [lpénet o kdbe Prpa
va avagepOel pe Aemtopépeta, ToAAEG POPES KOLPAGTIKT, AL V-
OTLYMG ovayKaio, 1 AVGN TOL ¥PNGIULOTOONKE Ko To OEGOUEVA UE
T, omoia eAéyyOnke. 'Eva vrdépvnpo towv HETABANTOV oL YpNOLUO-
To100VTaL EIVOL YPNGILO Yo TV TEKUN PN 0AAG Kol yio TNV apyL-
KN avamtuén tov alyopifpov.

H amAovotepn Kot TAEOV GTOLYEIDING TEKUNPIMOT) AVTNS THG LOPONS
yiveTal pe TV E100YOYT YPOUUOV 6YoAMmV HEca oTov adyopiipo.

Avake@alaioon

2716 TopaypEPOLS TOV KEPAANIOL TOPOVGIAGTNKAV 1 £VVOl0 TOV OA-
yopiBuov pali pe to yopakTnploTiKd mov Ypetaletol va £xel, ol TpoO-
7oL TOPAGTACTG OAYOPIOUMV, TO GUGTUTIKA TOVG HEPN, Ol dOUEG dEDO-
Hévov kat dtatvmmbnkay Pacikd otoyeion avaivong Kot Bewplog ai-
yopibuwv. EmmAéov, mapovctdotnke 1 YevdoyAdoso g PacikOTEPOS
TpOTog avdamntuéng aiyopiBuwv, tpoxkeévou va vdpyetl aveCoptnoio
Ao T1g YAOooeg Tpoypopupatiopod. [apovoidotnkoy moAld mopadeiy-
pato arAmv adyopiBuwv, eve avortoydnkav alyopiBuotl avalytnong
Kot Ta&vopnong. Téhog, oto kePdAoto avtd, emyelpnOnKe va avadet-
¥0l OTL 01 aAyOP1OLOL Kot 01 dOPES SEGOUEVMV £XOVV 1GYLPOTATN GYEC
KOl OTOTEAOVV TO, BOGIKA GLGTATIKE Y10l TNV AVATTUEN TPOYPUUUATOV.
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Epomoscic - Oépoto mpog culntnon - ApactproTnTes

1.

L

10.

11.

12.

13.

14.

15.

Tt eivon adyopiBuog; Kataypdyte 1 ovlntm-
OTE UE TOVS GLUUAONTES Gag Evav alyopiOpo.
Méoa amd maryvidt pOA®YV VO LAOTOU|CETE
KOl VoL EKTEAEGETE TOV OAYOPIOIO TOV TTOPOL-
delypotog 2.5 oelplokd Kot TopaAANA.
Mg mowovg TpoOTOVG YiveTal N avomapdoToo
alyopifuwv;
[Towa n drapopd dedopévou Kot TANpopopiog;
Noa ddoete Evo TapaderyLa.
[Tolot etvar o1 cvvnBéatepot TOTOL dedOE-
vov; [Totog tomog Aapfdvet Tig Aryotepeg Ti-
HEG;
Tt etvou 1 doun dedopévarv;
[Toteg dopég dedopEVMVY etvar PN YPOLLLUIKES;
[Towa eivon ta €10M TOV TELECTOV;
[Tow eivor n ypnon g doung axorovdiog;
No ddoete Evav adyoplOpo o€ YyeudoyrAmooo
HE TN xpnon g doung akoAovbiog.
No meprypdyete T Asrtovpyio TV TPLOV
EVIOADV ETIAOYTG.
No meprypdyete ™ Aertovpyio TV TPLOV
EVIOADV ETOVAANYTG.
Noa e&nynoete mote 0ev umopel va xpnoipo-
momBel 1 evtoAn emovainyng o
[Toteg eivan o1 Aettovpyieg N mpdelg ent TV
SOU®V OEOOUEVOV;
Noa meprypdyete Tov akyopiOpo taivounong
EMAOYNG O€ TivaKa.
ZNUEUDOTE TIG CWOTES ATOVINGELG
A. Tlow amd To TopokdTe amotelovv apid-
Utk otobepd;
i. 2009 ii. "2009"
iii. Eppdvice iv. "AAy6p1Opog"
B. H Aoywm mpdén M petad dvo Tpotacemy
elval aAnOng otav:
i. Omowdnmote amd TIg TPOTAGELS
elval aAntng
ii. H mpom mpodtaon givor aAndmg
iii. H mpod™ mpdtaom sivar yevong
iv. Kot ot 600 mpotdcelg etvon aknbeig
I. Av A xo B aképoieg petafAntés, moteg amod
TIG TOPOKAT® EKPPACELS EIvaL OPOUNTIKES;
i A+B"2 ii. A>B+3
iii. Adiv3"B iv. AxuB>3

16.

17.

18.

19.

20.

No petatpéyete oe eVIOAEG EKYOPNONG TIG

TOPOKATO PPAGELG:

A. H petofint a éxet Suthdoio Tipn amod ™)
petafint B

B. H petapintm MO eival o pécog 6pog tmv
a, B,y

I. H petofint B avéhveron katd 2

A. H petofAint i peudveron Katd o kot 3

E. H petapfintm i givor to puod tov abpoi-
OLOTOG T®V O Ko B

Noa emAé€ete ™V TIUN TG Y TTOL €ival amoTé-

Aeopo KaOe evTOMG.
i. y—(A M(7/2)mod 3)+ 1
ii. y—10div9-10 mod 9

jii. y <10 mod 2+ A T(2 - 3)
iv.y —A M(O9/2/3)

Al
B.0

Avtiotoryiote T1g EKPPACELS TNG OTANG A LE
TIG AoykéG otabepéc g otANg B pe dedo-
pévo o6tta =10, =5 ko y = 3.

i afPror(y-p)<0

ii. (0> B oa>y) ko (y>B)
iii.a>pNa>ykory>p A. AnOng
iv.or(a>pB)qy<p B. Pevong
V. a>BNB-y)>0kora<0

vioa>BNP+3)<yxkma<y

TreppaviCouv ta emdpeva T pota odyopidpmy;
S0 S0
i1 i—1
‘O0c01<9 gnavarape | Ocoi<9 enavdrafe
1e—i+2 S«—S+i
S«—S+i i—i+2
Téhog_emavainyng | Téhog_emavainyng
Epgeavioe S Epedavioe S

O vopog tov Nevtwva yio 1 Popdtnta Aéet
011 K60e copa oto cOumay EAKel KOs AALo
oo pe OvGVaUN Tov dlvetol amd Tov TOTO

511
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21.

22,

23.

24.

25.

26.

F=G- ml-m2 , omov m1l ko m2 givor ot pé-

r
Ceg TV dVo copdtov (o€ KAL), T 1 0mdoTo-
on peta&d toug (oe pétpa) kot G givar n mo-
ykooua Paputikn otabepd. Noo avortoéete
alyopOpo o omoiog Ba draPdlet Tic 6v0 pa-
Cec, v amdotaomn peta&d Tovg kot Ba vro-
Aoyilet kot Ba ekTum®VEL T dvvaur. Atvetot
ottG=6,67x 10" N m? kg?.

21V mepiodo TV EKTTOCEMV 0yOPACATE £VOL
modMAato pe Ekntwon 25%. To tocd mov do-
cate Yoo To modniato Nrav 100 gvpd. Na
avantdéete adlyopiBuo o omoiog Ba voAoyi-
Cet v opykn T Tov TodNAdTov.

Noa avartogete adyopBpo o omoiog o drafd-
Cet évav apBpd kot Ba vroroyilet kot Oa gp-
@avilel To yvopevo avtod Tov aptdpo eni to
terevtaio ynoio tov. Oswpnote 6tL 0 apib-
LOG eivat BeTIKOG Ko 0KEPALOC.

Noa avoantoéete adydpiBuo o onoiog Oa da-
Balet évav mpaypoticd opiud pe 2 dekodikd
ynoio kot o Tov oTpoyyvAomolel 6ToV TAN-
cléotepo aképato. [a mapddetypa, av drafo-
otel 0 apBuods 4,23, va eppavilel 4, eved av
glvar 0 4,70 va eppaviCet S.

Noa avoantoéete adydpiBuo o onoiog Oa do-
Balet évav axéporo apBuod kot o vroroyilet
Kot O eppaviCel Tov emduEevVo ApTLo.

e évav Aoyoplacpo Tpamélng mopEyeTot KAL-
pokoté o akdAovbo emToKlo:

IToco Emtoxio

<5.000 | 1,8% 10 €t0G
>5.000

1,5% 10 étog

Noa avoartoéete adkyopiBpo o omoiog O draPd-
(el 10 m0cd YpNUAT®V TOV £XEL 0 AOYAPLICUOG
kot Oa vroAoyiler kou Oa epeavilel Tov ToKo
mov Ba AdPet petd amd Eva £10¢, Kabdg Kot To
GLVOMKO TOGO ypnudtwv pali pe Tov T0Ko.
Na avartogete alydopiBuo o omoiog Ba ota-
Balel to Tpéyov €tog Kot av ovTod givol omd
70 2001 péypt ko o 2099 va gppaviCel o
uvopa «21og aidvacy. Av to €tog givorl omd
10 2002 Ko Tavw, vo gpeavilel To pnvoua
«Xpnon tov €.
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27.

28.

29.

30.

31.

‘Eva emotpovikd copateio £yet 1.200 péln.

H yevikn ovvélevon tov copateiov eivol 6e
amoptio Otav glvar Topdv to 1/3 1V pedmv
tov. ' va vepymoeiotel o mpotaon, Oa
TPENEL TEPLGGOTEPOL 0t TO 1/2 TV Tapdvtv
HeADV vo yneicovv vrép. No avamtHEete ai-
yopBpo o omoiog Ba draPdlel Tov apBud twv
TOPOVI®MV UEADV Kol av 0 apliudg emTpénel
™V TpOypaToToinon g yneoeopiog, Oa oo~
Baclet Tov apBpd ovtdv Tov YNEIGaV VITEP TNG
npotaonc Kot Oa epeoaviCel To amotéAeoua TG
ymeoeopiag, dNAadY| oV LIEPYNEIGTNKE, OV
KatoyneioTke 1| av 0gv Umopet va, yne1oTel.

‘Evoc ocvuvopountg pog etoupeiog Kvntmg

Aepoviog £xel eMAEEEL Evo TPOYPOLLLLOL [LE
éryro 50 evpd TOV UNva. XT0 TPOYPOLLLUD Ol
KoovToL TG akdA0LOEG TOPOYES:

HMapoyés I1200¢

Aentd opMag/punva 1.000
SMS/unva 1.000
MB/pva 1.000

Qot6c0, av Eemepdoetl Tov apBud 1.000 oe
KAmoo amd TIG TapuTdve TopoyES, TOTE YPE-
dvetar o¢ €Ng Yo kaBe mopoyn mov Eemep-
vaet to 1.000:

Emmiéov 12 00¢

Koeig opidiag | 0,0055 €/6gvtepdrento
SMS 0,08 €/SMS
MB 0,05 €/MB

Noa avartoéete ahydpBpo o onoiog Ha draBd-
(el ta Aemtd optMoag, To TAn0og twv SMS, o
mAn0og tov MB kot avdioya Ba eppavilel
unviaio xpEmOT TOL KATOVOAWMTY)|.

Na avartdcete akyopiBpo o omoiog Oa exTummd-
VeL TG TiéG g cuvapmong f{x)=4log(5+e™ %)
Otav To X Todpvel Tig TYéG oto drdotua [10, 50]
e Prjua 0,5.

Noa avantdéete alydpiOpo o onoiog Oa eppa-
viler 6A0VG TOLG TPIYNPLOVG aPOLOVE TOL TO
dBpotopa twv yneinv Toug etvar peyaldtepo
N ico tov 12.

Na avantdéete alydpBpo o onoiog Ba vmo-
Aoyilel 1o nuitovo evog apBuod x pe Paon



32.

33.

34.

3S.

36.

TOV €EMOUEVO TOTTO

2n+l1

w0 =D (1) s

(2n+1)!
=x-X X X x°
L 31 s T o

Noa avantoéete adyopiBuo o onoiog Oa da-
Baler yphppata péyxpt vo Bpet Tpelg opég
to ypappa A. Otov otapatiost 1o ddfoa-
OUO YPOUUATOV, O ahydp1Ouog Bo eKTUTMVEL
OG0 GLVOAMKE Ypdppota SofacTnKay.

Noa avoantoéete adyopiBpo o onoiog Oa da-
Balet apBpote, péypt va dapactei o apBpde
undév. O adydpiBpog Ba ekTutdVEL TO dBpot-
oo Kot 1o TAN00¢ TV aptfudv mov 360N KoY
Kot NTov peyaivtepot tov S50.

‘Eva ynowkd eotoypaeikd GApmovp €xet
amofnkevtikd yovpo N Mbytes. Na ovomrto-
Eete alyopiBuo o omoiog Oa droPdletl To pé-
veBog g kdBe pwtoypapiog mov emyelpel-
Tan vo amofnkevtel 6to GAUTOLY, HEXPL TO
dipmoop va un xopaet GAAn ewtoypapio. O
alyopOpog Oa emavorappdveral kot Bo oto-
patd av 1o péyeboc g eoToypoeiag mov
npoomadel kdmolog va amodnKevoet etvan pe-
YOAOTEPO amd TOV O100E0IUO YDPO TOV GA-
umovp. Otav n e1lcaymyn @OTOYPAPLOV GTO-
HoTNoEL 0 ahydplOpog Ba eKTVTOVEL TO pUN-
vopa «Agv yopdewy. X1nyv nepinT®ON Tov TE-
ploceye yOPOG vo TOV EKTVTTAOVEL. TEAOG, va
EKTLIMOVEL TO TANOOC TV POTOYPAPLOV TOL
amofnkevLTNKAY.

Tpomomoieiote Tov ahydpBpo tov Tapadely-
natog 2.26, dote vo PPpioKEL TO YIVOUEVO TV
otolyEimv Tov mivaka.

Na avantdéete adyopBpo o omoiog:

A. BOa owPalel o mAnHoc Tov pobntov evog
Avkeiov.

Oa owPalel To péco O6po Pabuoroyiog
kd0e padnm o omoiog Oa e1cdyeton o€ mi-
vaxka. O péoog 6poc Pabuoroyiog kabe
pnadnt Oa mpémel va eAEyyetal OOTE Vo
elval peyalvtepog 1 i6og Tov (éva) 1 kot
HIKpOTEPOG 1| 160G TOL £ikoat (20).

I. Oa eppavilel oe mowa Béon PpiokeTan ko

B.

37.

38.

39.

40.

41.

KEDAAAIO ol

o106 etvar o pkpdTEPOS PEGOG Opos. Og-
wpnote OTL £ivol LOVASTKOC.

A. Oa epeavilel T0 HEGO 0pO OAMV TOV WO~
Ontav.

E. Ooa gpoaviletl pe katdAinio unvopato to
TOGOGTO TOV LOONTOV LE LEGO OPO LEYOL-
Motepo tov 18.

Evomoteiote Tovg adyopifuovg tov tapadety-

pdrtov 2.23, 2.24 kot 2.25 og évav gvioio oh-
yY0p100, 6TOV 0Moi0 VO TPOTAEETE £Vl LEVOD
emAoYNG pog Aettovpyioc. (BA. map. 2.17).
270 TAOUG10 TOV EIKOVIKAOV LLOONTIKOV ETLYEL-
prioemv, va avarntHcete ahyopiBpo o omoiog:
A. BOo oaPalet kot Bo arobnkedel oe mivaka
TIC EI0TPAEELS Hag emyeipnong yuo kibe
pnva evOG GYOAMKOD £TOVG.
Ba taivopet Tov mivaxa tov eloTpasemv
oe pBivovoa cepd kot Ba epeavilel Tov
TaEVOUNIEVO TTIVOIKOL.
I. Ba epeavifer T pkpodTEPN KO TN HEYO-
Motepn elompain g emyeipnong.
Tpomonoteiote Tov aAyOp1Oo TOL TOpadEly-
patog 2.28, wote va Ppiokel 10 péco 6po
Kkd0e podnuatog (vod. Amarteitan o vVTOAo-
YIGUOG 0OPOIGHATOV KATA GTHAN).
O endpevog akyoplOpog exteAel GEPLOKT OVOL-
{nmon tov otoryeiov K otov mivaka A. Evto-
TioTte TIC SPOPEG e TOV aAYOPLOpO TOV TTo-
padetyparog 2.29. Tlowog eivor mpoTdTEPOS
kot ywrt; No Adpete vndyn v mepintwon
EMITUYNUEVNG KOl OTOTUYNUEVNS avall TNOTG.

AkyoprOpog Avadntnon?2
Agdopéva // A, N, K //
Bpétnke «— WYevdng
®éon «— 0
INo 1076 1 péypt N
Av K =A[i] tote
Oéom «— 1
Bpébnke «— AnOng
Téhog_av
Téhog_emavainyng
Amotehéopara // Bpénke, @éon //
Téhog Avalitmon?2

2tov aAyopiBpo tov mapadeiypatog 2.29 ei-
VoL YVOoTo ond TNV EKOOVNOoT, OTL OV UIo-

531



42.

43.

44,

45.
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pel va vapyel otov mivaka deVTEPT POPa

T0 1010 oyoAeio. Av g évav mivaka oev givart

YVOOTO oV VITAPYOLV 1| O)l EXAVIANYELS TOV

010V oToEl®V, TAOC TPEMEL VO AVTIUETOTL-

otel t0 TPOPAnua g avalmong, Awote
€va, oxeTikd ahyopiipo.

Av o mivaxog A Tov mapadetypatog 2.29 frav

TaEIVOUNIEVOGS, TS VTN 1) €Tl TAEOV YVO-

on umopel va emepépet kdmolo feAtimon otov

alyopifpo ceplakng avaltnong; Av vat, ek-

TOVNOTE TOV TPOTOTOINUEVO OAYOp1OLL0.

Na avartogete alydopiBuo o omoiog Ba dta-

Bacet Tig OIKOMOAOYNUEVES KO TIC AOIKALOAO-

YNTEG amovsieg evog pant kabmg Kot Tov

HEGO Opo TOL GTO TPOPOPIKE Kol B KoAet

alyop1Bpo o omoiog Ha dEyeTON TOL TAPATAVE®

otoyyeio Kot O EMGTPEPEL TO PVVLOL:

* «Eyxet dwaiopa e&étaong tov lovvioy, av
0 pnafntg €xel uéyxpt 64 amovoieg N €xel
puéxpt 114 amovcieg amd t1g omoieg ot aodt-
KaloAOYNTEG 0V Eemepvolv TIc 64 M €xel
puéxpt 164 amovoieg amd 11 omoiec ot aodt-
KaloAOYNTEG dev Egmepvoiv TIG 64 Kal o
HUEGOG OPOC TOV GTO, TPOPOPIKE EIval TAVE®
ano 15.

* «Eyxet dwoailopo e&étaong tov Zemtép-
Bproy, av o panmg £xel mvo and 64 kot
puéxpt 114 amovoieg kot o1 adkotordynTeg
Eemepvolv TIc 64 1 Exel mhvo amd 114 ko
puéxpt 164 amovoieg amd 1 omoieg ot aodt-
KAloAOYNTEG OV Eemepvouv Tig 64 aALd O
HEGOG OPOG TOV GTO TPOPOPIKE OV Elvar
névo amd 15.

o «Emavédinymn ypovidco», oe kdbe GAAN me-
pittoon.

O KoA®V aAyOpBLog Bo EKTLTIMVEL TO UNVOLLOL.

Noa avartoete ahydpBpo o omoiog Ha draPd-

Cer évav axépato Betikd apBuo, kot Bo kaAel

alyop1Bpo o omoiog Ba vroroyilel To TANO0C

TV YNoeiov Tov apfuot. O kaAovpevog oi-

yop1Buog, Ba emotpépel To TAN00G TV Yn-

¢lov tov apBpov. O kalov aiyopiBuog Oa

EKTUTTOVEL TO TAN00G.

Na avantdéete adyopBpo o omoiog:

A. Oa dwPdaler ko Bo kotaywpilel o Evav

nivaka 1000 ctoyeimv ovopoata.

154

46.

47.

48.

Oa dwPdalet Eva ntovuevo dvoua.

®a kalel alydpOpo, o omoiog Oa avaln-
Té 6TOV Tivaka TO OVOUW TOL JlPAoTN-
KE GTO TPOTNYOVUEVO EPMTN O Kot Ot €M1~
oTPEPEL TO TANDOC TOV ATOU®Y TOV VITAP-
¥ouv pe to ovoua ovtd. O KOAdOV ahyd-
p1Ouog Ba ekTLTTAOVEL TO TAN0OG.

No eKTEAECETE TO TOPOKAT® TUMLOL OA-
yopifuov

X «— 20

2«0

INo o amd 1 péypr 10 pe_ Pypa 3
X—X-0
Ye—2+X
Av 2 mod 2 =0 tdte

X<«—x+1

Téhog_av

Téhog_emavainyng
Anoteréopata // x //

To axdrovBo tunpa adyopiBuov avomto-
xOnke v va vroroyilel to dBpooua 5
apluov. Qotoco mepéyet Aoykd Aao.
Noa evronicete To Aoyucd AdOn kot vo Tov
dopBidoete.

AdPaoce x

2«0

INao 1 am6 0 péypr 5
AwdPaoce x
—2X+X

Téhog_emavainyng

Epgavioe X + x

To axdrovbo tunpa akyopiBpov avomty-
xOnke yio va eAEyyet av €vog aptpog ei-
var BeTikds. Qotds0 TEPIEXEL LOYIKO Ad-
0og. Na to gvtomicete.

Eravarope
AwdPace o
Méypig_6tov 0 <0



W ™
Ipoypoppoatiopnog

21601 TOVL KEPOANIOV 0VTOV Elval Vo LTopovV ot Lo Tég:

v VoL NIOVPYOUV EVKPLVEG YVMGLOKO KOl OPYOVOUEVO VONTIKO GYN-
pa oL vo TePAapPAver To 101 Kot TEYVIKEG TPOYPOUUATIGHOD, LE
Bdon v mpodTEPN EUTEPiA TOVG.

v va ouvdvalovv alyoptOpukég Sopég Kot 0ES0UEVA/SOUES OEGOUEVMV
Y10 VO OMLLOVPYOVV KOIIKO/TPOYPOLLLLLAL.

v va SlmIGTMOVOLY OTL 01 GNUEPIVES EQAPLOYES EVaL OPKETH TOAVTAO-
KEG KOl 1 Onpovpyio Tovg akoAovBel cLYKEKPIUEVO LOVTEAL OVA-
TTVENG EPOPLOYDV AOYIGUIKOD OV £EEAICOOVTOL GE GUYKEKPIUEVEG
QaceLs.

AvaQopd 6€ YAMGGES TPOYPUUUATIGHOD KOL
«IIpoypappotiotTikd Yrodoeiypotoy
2.3.1.1 Ilpoypauua ka1 I'’‘wooes IHpoypoupaticuov

Mo va avoropactabodv ot akydpiBotl 6e Hopen Katovontn ond Tov
VTOAOYIGTH AVATTOGGOVTOL TPOYPULLLLATOL.

Hpéypappa civor 1o 6HVOAO TV EVIOADY TOV YpetdleTor Vo 00-
Bobv 6TOV VITOAOYIOTY, OGTE VO, VAoomOel o aAydpiBuog yio v
enthvon tov TpoAnpaToc.

H epyacio cuviaéng Tov TpoypapudToV 6€ KATolo YADGGH TPOYPOLL-
HOTIGHOV OVOUALETAL TPOYPAUMUATIGHOS KOL TO GTOUO TTOV YPAPOLV
KOl GLVTAGGOLY Eva TPOYpoppe ovopdlovtol Zpoypouuatictés. Bao-
o1KO GTOLYEI0 TOV TPOYPAULOTOS, EKTOC OO TOV aAyOplOLo TOL VAO-
motel, givor Ta dedopéva Kot ot dopég dedopévmv mov enelepydletal.

Ot YAOOOEG TPOYPOUUATIGHOD OVOTTUXONKOV [LE GKOTO TNV EMKOIV®-
via Tov avOpOTOV (TPOYPOUUATIGT) HE TN pnyovn (vmoAoywoty)). O
VTOAOYIOTNG KAVEL GTOLEIDOEIS EVEPYELEG GE 0KOAOLOIEG TV 6O Y1)-
olov 0 kot 1 (dvadikd yyeia, bits), aAhd aVTEC TIC EVEPYELEG TIG EKTENEL
HE aGOAANTTN T OTNTO. ZVYKEKPUEVE UTOPEL VO AmoONKEVEL GT Vi)~
U1 TG akoAoVBiEG TV SVASKMOV YyMeimv, Vo TIC aVaKTd, v KAVEL GTOl-
YEWDOEIS op1OUNTIKEG TPAEELS [UE AVTES KOl VAL TIG CUYKPIVEL.

KEDAAAIO | &0

2,
&

w
IIpoepmtioeig

* H dnpuovpyia Tov adyopid-
LoV opKel Yo, va eTADGELG Eval
TPOPANLLO GTOV VTTOAOYIGTY;

* I'vopilelg kamoleg YAOGOEG
TPOYPOLUUOTICUOD;

* Exeic axodovOnoet kdmota
pebodoroyia N TEXVIKY Yl va,
EMAVGELG EVOL TPOPAN QL

* [Towa vopilelg 61t givar
SOVAELL TOV TPOYPAULATIOTH
VITOAOYIOTOV;

T ’I\_
0,
-

Evtolég og YAdoGO unyovig
OV KOTAX®POVV TO GOpot-
OO TOV TIL®V dV0 Bécemv
UvN\UNG o€ pio GAAN.

0000001001011010
0000101001011110
0000011011011110

H meprypan tov mopardve
EVTOA®V glvan ) €€NG:

o  Methpepe GTOV KOTOY®-
PN TO TEPLEXOLEVO TNG
0éomng pvnung pe d1evbuv-
on 01011010.

o TIpdcBece oto mepieyod-
LLEVO TOV KOTOY®PNT
TO TTEPLEXOLEVO TG O€-
onG LvNuNg pe dtevbuvon
01011110.

o Metdpepe Kot amobnKey-
G€ TO MEPIEXOLEVO TOL
Katay®pnth ot Béon
PG pe dtevbovon
11011110.
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Evtoléc oe copfoikn
YAOGGW TOL KOTOY®POVV TO

afpotopa TV THdV dVo 0é-
CEMV UVAUNG o€ pia GAAT.

LDAB
ADD C
STAA

H neprypaen tov napamdve
EVTOADV givar ) e€NG:

e  Metdpepe GTOV KOTOY®-
PNTN TO TEPLEYOUEVO TNG
Béomg pviung pe dvopa B.

e [Ipdchece oto mepieyd-
LLEVO TOV KOTO(®™PNTN TO
mepleyOEVO TG Béomg
pvnung pe 6vopa C.

e  Metdoepe Kot amodrKev-
G€ TO TEPLEXOLLEVO TOV
Katayopnt otn Béon
pviung pe évopa A.

Evtol ot YA®coa BASIC
OV KaTay®pet To ABpotLLa
TV TILOV 600 petafintov B
kot C ot petafin A.

A=B+C
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ApyiKa To TPOYPALLTE YPAPOVTAY GE YADGGA unyavyg, Sniadr| oKo-
AovbBieg dvadIKOV YNeiwv, TOV ATOTEAOVLV EVTOAEG TPOG TOV EMEEEP-
YOOTN Y10 OTOWYEIMOELS Agttovpyiec. O GUYKEKPYEVOG TPOTOG YPAPNG
TPOYPOUUATOV givol ETITOVOG KO EAAYLOTOL UTOPOVV VO TOV KOTOVO-
NOOLV KOl VO TOV VAOTOGOVY, 0oV arottel fabdid yvdon Tov vAKo
KOLL TNG OPYITEKTOVIKNG TOV VITOAOYIOTY.

21N ovvEYELD avamTOXONKOY Ol GOUBOAIKES PAMGEGES O1 OTOTEG KAVOLV
YPNOT EVIOADV TOL OTOTEAOVVTOL OO GUUPOMKA OVOUATO T OOl
OVTIOTOOVV GE EVIOAEG TNG YAMGGag pnyavie. To €pyo g petdopo-
oG TOV EVIOADV G€ YAMOGCO, UNYaVNG TO avaAauBavel éva e101K0 Tpo-
YPOULO, O copfoiouctappactrs (assembler).

Ot ovpPorkég YAwooeg NTav cap®g pio eEEMEN 0AAG Tapapévouy
OTEVO GUVOESENEVES LUE TNV APYLTEKTOVIKN TOL KAOE vToAOyloT. Emt-
TAEOV 1) EAAELYT EVTOADY GOVOETMOV AEITOVPYLOV GTIG TOPATAVED YADGC-
0eg odnyel o€ LOKPOOKEA TPOYPAUIOTO TOV €ivarl OVGKOAO va. Ypo-
@oVvV Kol vo. cuvtnpnOovy. Akoun, dev givar duvatd vo petapepHovv
KOl VO EKTEAEGTOVV GE VITOAOYLGTH SLOLPOPETIKNG ALPYITEKTOVIKNG.

O mapoamdve avendpkeleg Kot 1 TPoomdhelor Yoo KOADTEPT EMKOIVO-
via avOp®OTOL — PNYOVIG 0ONYNGOV GTNV ELPAVICT TOV PAOGGHY VYN~
200 EMTENOV. Xe GYEOT LUE TIG GLUPOMKES YADGOES OTIS YADGGES LYT)-
A0V gmumédov:

e &ival UOIKOTEPOG KOl TO AVOPAOTIVOG O TPOTOG EKPPOCTG TMV
TpoPANUaTOV.

®  VTAPYEL OLVOTOTNTO UETAPOPAS, KUETOPEPSIULOTNTOY ONAOY,
EKTEAEONC TOV TPOYPOUUATOV GE OTOLOONTOTE VITOALOYICTY.

e civar ebkoAn M ekpdOnon, n d16pHwon Tov AabmdV Kot n GuVIN-
PNOT TOV TPOYPOUUUATOV.

"Etot avamtoyOnkay YAOGGES OTmG o1 akOAovOeg:

e FORTRAN (FORrmula TRANslation, Metdopaon TOmwv).
To 1957 n IBM avéntuée v mpdtn YA®GGH VYNAOD ETTESOL.
Avantiynke og yYA®Goo KATAAANAN Yo TNV €TiAvon pobnuott-
KOV K0l EMGTNUOVIK®OV TPOPANUAT®V.

e COBOL (COmmon Business Oriented Language, Kown I'Adc-
oa [Ipocavarolopévn otig Emyeipnoeig). KatdAinin yo avé-
TTLEN EUTOPIKMV KOl YEVIKE OLOYEIPICTIKMOV EPAPUOYDV. XPNOl-
pomoteitol amd EMEPNGELS Kol amrd T ONUOcio dtoiknon).

e LISP (LISt Processor, Enciepyaoctc Alotag). Xvvaptnotlokn
YADGGO 1) 07010 TPOGOVOTOAILETAL GE XEPIGUO MOTAOV Al GO~
Boia. Xpnoomoteitor 6To y®OPO TG TEXVNTNG VONUOGVVNG, GE
EUTELPO CLOTNHOTO, TTALYVIOLN, ETEEEPYACIN PUOIKAOV YAMCCMOV.

e PROLOG (PROgramming in LOGic, Aoywdg Tlpoypappatt-
onog). H yhowooa PROLOG ypnoipomotel pefdoovg Aoyikng yio



VO OVOTTOPOGTHOEL TN YVOGOT Kol Vo EMADGEL TpoPAnpata. Xpn-
ocwyonoteitar 6t kKo n LISP oto yopo g teyvnthg vonuo-
oLVNG, GE EUTELPOA GLUGTILLOTO, ALY VIO, ETEEEPYAGIO PLGIKAOV
YAOGOMV.

e BASIC (Beginner’s All Purpose Symbolic Instruction Code,
Zopporcog Kmdikog Eviodmv IN'evikng Xpnong yio Apydplovg).
['dooa mov avartdydnke yioo TV ekmaidgvon apyopiov cTov
TPOYPOUUUOTICHO. XYeSAGTNKE Y10 VO, YPAPOVTOL GUVTOUO TPO-
ypdupota To omoia ektehovvtal pe tn Ponbewa diepunvevtn. H
aVATTLEN TOV KPODTOAOYIGTAOV KOl 1) TUTOTOINGN TG omd T
Microsoft, Tnv kafi€pwaoe ¢ TPOTLTO Y10 AVATTVEN EQUPLOYDV
0€ TPOCMMTIKOVG VITOAOYLIOTEG,

e PASCAL. Eivaw pia yYAdooo yevikng yxpnong. Atémeton omd Tig
apyY£G TOL SOUNUEVOD TPOYPAUUOTIGHOV. ['Vipioe Tepdotio €G-
TA®ON, KOl EMNPENCE TNV OVATTUEN GAADV YAWGO®V OTMG 1|
ADA.

o C ko n pete&émén g C++. I'hdoca 1 omoia dnpovpynonke
ota ta gpyactipla BELL kot ypnoomomdnke yio tnv avimto-
&n tov Aertovpykov cvotipotoc UNIX. Eival yAdooa pe oyv-
pa yopakmplotikd. H C++ gival YAOGGO aVTIKEYWEVOGTPEPOVG
TPOYPOALUUATIGLLOV.

e JAVA. N'\®GGO OVTIKEWEVOSTPEPNG TOV avamTOHYONKE amd TN
SUN pe oKkomd v avamtuén eQaproydV yio To StodikTvo.

H eppdvion tov ypoeikodv neptBarlloviov epyaciog Onpuovpynce tmyv
avEayKN Y10 TPOYPALLOTO TOV VO EKUETAAAEDOVTOL TOV YPOUPIKO TPOTO
emKovaviag xpnotn — vroAoylot. 'Etol yAwooeg dmwg n BASIC, 1
C++, n PASCAL mov sivon pev kewpevikés, e€ediynkav (Visual Basic,
Visual C++, Delphi) ®ote va 6100étouv Ko ontikd meptBdAiov mpo-

YPOUUATIGUOD.

Avantoynkav opmg kot yhwooeg 6mwg 1 SCRATCH — BYOB «ot
n Google AppInvertor mov givol amoKAEIGTIKA OTTIKEG YADGGESG TTPO-
ypappatiopov (Visual Programming Languageg, VPL). Ot cvykekpt-
péveg dtvouv ) SLVOTOTNTA GTOV TPOYPOUUOTIOTH VO ONUIOVPYNCEL
TPOYPAULOTO LEGH OO TO YPOPIKO XEPIGIO TPOYPOUUOTIOTIKMV GTOL-
yelov (avti Keyévov).

H ypnon t@v vmoloyiotdv oxedov o OAESG TIG EKQAVOELS TNG AvOpOTL-
VNG OpacTNPLOTNTAG ONOVPYNGE TNV AVAYKN Y10 YADGGES KOUTAAAN-
AEG otV emiAvon ovykekpluévav mpofAnudtoy. ‘Etol avoarntiydnkov
yAwooeg omwg 1 LOGO 1 1 GameMaker yio eKmodeutikodg 6Ko-
movg, 1 LabView mov ypnoylonoteital amd Toug EMGTUOVES KOl TOVG
UNYOVIKOOG GTO GYESLUGHO, TOV EAEYYO KOt TN SOKIUY| KOTOVOADTIK®OV
TPOIOVIOV K.A..

Ot yAdooeg vymAov emmédov yapaktnpiloviar ®g YAOCoES TPitNG Ye-
V4G ev@ ot GLUPOMKEG G OeVTEPNG YEVIAG 1| YOUNAOD emmédov. ATd

KEDAAAIO FZiel

Ipoypaupazicuog

Ewova 2.25

Nrtévig Pitot (Dennis
Ritchie). O dnpovpyodg g
YADOGOG TPOYPUULOTIGHLOV
C ka1 0 Bactkodg GUVTEAESTIG
GTNV QVATTLEN TOV AELTOLP-
YKoV cvotiparog UNIX.
«To UNIX eivar Bacikd éva
amAd AELTOVPYIKO GUGTI LA,
TPEMEL MG va. elcat 1310~
ovia yio va kataldPelg v
AmTAOTNTA TOLY.

2l

g éva onTiKO mEPIPAALOV
TPOYPOUULOTIGLOD VTTAPYEL M
duvatdtnTa va dnpovpyeitat
YPAPUKE OLOKANPO TO TTEPL-
BaArov TG EPapLOYNG, OTMG
Yo TopAdELY Lol TOL TAAiGLOL
dtaAoyov 1 ta pHevoo.

Apycd v pyov to TEPBOA-
Aovta Ipoppnic Eviodav,
OTOoL 0 YPNOTNG Elye TN Svvo-
TOTNTO VO TANKTPOAOYEL TIG
EVTOAEG Kot va Tig PAEmeL otV
006vn evd ota Ypapikd Te-
piairovta epyaciog o mTpo-
YPALLLLOLTOL KoL O1 TTANPOPOPiES
eppoavifovrar otnv 006vn pe
YPOPIKO KO GYAILOLTOL

(

—

Ewova 2.26. Aoydtomo g
vAoooag Google Applnvertor.
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SELECT ENAME, JOB, SAL
FROM EMPLOYES
WHERE DEPTNO =20
AND SAL > 1000;

Mg v gp@tnon ot o€
SQL ekrteAeitar avalim-

omn ot Paomn dedopévav
EMPLOYES xot emotpépet
70 6vopa, T BEom Kat Tov pi-
6006 TV VTOAMA®Y TG Ot
€00vvong 20 mov kepdilovv
movo ard 1000 gvpd.

Ewova 2.27

H Avta AGPreic (Ada
Lovelace), k6pn tov Adp-
dov Bupova, éypaye to pd-
70 TTPOYPULLLLYL VITOAOY-

ot xatd tov 190 aidva yio
™V Avoivtiky Mnyovn tov
Toapig Mraumrat (Charles
Babbage), moA0 mpwv and
NV ELPAVIGT NAEKTPOVL-
KOV vroloylotdv. H yAdo-
oa wpoypappoticpod ADA
£xel ovopooTel €161 TPOG TL-
Hnv ™e.
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™V GAAN éva TPOYPOULLO OE YAMGGO UNYOVIG EIVOL KOOTKOTOMUEVO GE
YADOOO TPATNG YEVIAG.

Ol Topamdve YEVIEG YADMGOMV TPOYPUUUOTIGHOD omevfuvovTot HOVO GE
TPOYPOUUOTIOTEG KO O YPNOTNG OV £XEL TN OLVOTOTNTO VO ETLPEPEL OLA-
Ay€C 6€ KOO0 TPOYPOLLLLOL, TTPOKEUEVOD VOL TKOVOTTOUGEL L0 VEOL 0LVAL-
YKT TOV. ZT0010KG OULMG TOAES YAMDGGES EPOOIAGTNKAY LLE EpYOAEin TPO-
YPOLUOTIGHOD TTOV OITOKPOTTOVV TOAAEG AETTOUEPEIEG OO TIG TEXVIKEG
VAOTOINOMG KOl LE OWTA O XPNOTNG UTOPEL VO, EMADEL LOVOG TOV LUKPA
mpoPApaTa EPUPROY®V. AT 1 EAVOUEVT) TAGT ATOKPLYNG TG 0P L-
TEKTOVIKNG TOL DAMKOV KO TNG TEYVIKNG TOV TPOYPOUUATICUOD 001YNGE
oT1g YA®ooeg Té€taptng yeviac. H SQL (Structured Query Language, Ao-
unuévn Noooca Epmtoamoxkpicemv) etvar pio YAOGoH TETOPTNG YEVIAG
1 omoio YPNGILOTOIEITAL YioL TNV avAKTNON Kot TN Storyeipion dedopEVOV
KoODE Ko TNV Topaymy] TANPOPOPIDV GE GYECIUKEG PAGELS OEOOUEVMV.

2.3.1.2 Ilpoypouuatictike Yroociyuazo

AvapépOnke mponyovpuévmg OTL KATOlEG YADMGGES aKoAovBovv Tov
OVTIKEWEVOSTPEPT, TPOYPAUUATICUO Kol GAAEG €lvol GUVAPTNCLOKES
N xpnopomolovyv pebddovg Aoykng ya vo, emivcovy tpofinuotae. H
avAmTLEN AOUTOV EVOC TPOYPALUATOS GE KATOL0 YADGGO TPOYPOUULLOTL-
opo¥ Paciletar og éva mpdtumo N pia kabopiopévn pebodoroyia.

Q¢ «IIpoypappatioTikd Y0OErypoy eVvoeitol £va, TpOTLITO aVATTTL-

&ng mpoypappdtov, dnioadn pio kabopiopévn pebodoroyia pe Pdaon
TNV 07010l AVOTTTUGGOVTOL 1) GOUN KoL TO, GTOLELD TOL TTPOYPELUUATOC.

O1 dvvatotnTeg Ko o1 pebodoroyieg avamTuéEng TpoypapIdT®y oL To-
péxeL pio YADGGO TPOYPOUUTIGHOV, KaBopilovtal amd To TpoypapLLo-
TIOTIKO VTOSELY LD TOV 0KOAOLOEL. YTTapYouV OUMG YAMDGGES OV £XOVV
oyedlaotel va vrootnpilovy mepiocdtepa amd Eva vodeiypaTa.

To KuplOTEP TPOYPOUUOTIOTIKG LTOSETY AT ETVOLL:

o O mpooTakTIKOS TPOYPOUUATICHOS OTIOV T TPOYPCLLLOTO OVOL-
TTOGoOVTOL PE amAEG EVTOAEG oe pooTakTikn (Adface, Ened-
wvice, Enavdiafe) mov {ntodv and Tov VTOAOYIGTH VO EKTEAEGEL
OCULYKEKPLUEVES EVEPYELEG KO Vo akoAovONoet fripata pe pio Ao-
YIKN GE1pd Yo va emAvceL To TpoPAnpa mov £xet dobel. ['Awo-
ogg, omwg N FORTRAN, n BASIC, n PASCAL, 1 C, axoAovBovv
avTd TO VLOOELY L.

e O Jonlwtikég mpoypauuaticuos dmov, ce ovtiBeon e ToV TPo-
OTOKTIKO TPOYPOUUATIGUO, TO TPOPANUA ETAVETOL ONADVOVTOG
A TG emBounTég 110 TEG TOV amoteAécpatog. To Tpodypo-
Lo TEPLEXEL AOYIKEG EKQPACELS, EVM KOTA TNV EKTELECT| TOVL Yive-
Tt €AEYYOG Yo TO Toleg akpPdS wavomolovvtal. [lapadelypa-
o YAWGOo®V oV ToV akohovBovv givar 1 PROLOG ko SQL.



O ovvaptyolaxiog mpoypaupuaticuos emAOEL To TPOPAN U LE TN
xpNon Hodnpatik®v cuvaptoewyv. Ot GUVOPTNGELS TOPEYOLV
amoteléopato pe Baon ta dedopéva 166d0v toug. [apdderypo
GLVOPTNCLOKNG YADGGOG givar 1 LISP.

O avuikeuevooTpepiis mpoypaupaticuos Paciletor oty Ev-
vola Tov avtikelévov. Ta avtikeipeva dnpovpyovvtal ond Tig
KAMdoeglg. Mio kAdon opilel Ta YopoKTNPIOTIKA KOl T GUUTEPL-
@opa evOg TOHTOL AVTIKEWEVOD, AgLTovpyel ONAad G TPOTL-
mo. 'Eva avtikeipevo etvorn pio dopn dedopévmv 1 ool meptéyet
1660 T0 0edOpEVA (YOUPOKTNPLOTIKA TOL TNV TEPLYPAPOVY) OGO
Ko 71§ drodkacies (LeBddovg) mov enevepyov oe avtd. Ta avti-
Kelpeva pmopodv va aAANAETIOpoUV peTalh Toug. AVTIKEULEVO-
oTpapeic YAmooeg ivor ) C++ ko JAVA.

O Loyikog mpoypappuaticuos O6TOL o, TPOYPAULATO ELVOL YPOLLL-
HEVA G £V GUVOAO OO TPOTAGELG GE LOPPT AOYIKADV EKQPACE-
ov. To ovykekpipévo vrdderypo PacileTor ota yeyovota, GTOVG
KOVOVEG Kol OTIG EpMTNOELS Kot akoAovBeiTal kupiwg 610 mEdio
¢ Teyvntg Nonpoovvng. [apdderypa YAdGGOS Tov ToV aKo-
AovBetl eivon 1 PROLOG.

O mapdlinglos mpoypopupuaTicuog GToV OTOI0 TO, TTPOYPALLLOTO EKLLE-
o evovTon TV VItapEN VIOAOYIGTMV TTOL SOBETOVY TEPIGGOTEPOLS
and évav eneEepyaotéc. 'ETot emruyydvetat ) adEnoT TV VIoloyL-
OTIKQOV EMOOGEMV KOL 1] LEIMOT) TOL ¥POVOL EKTEAEOC TNG EQOPLLO-
MG Oa mpémet OIS TO TPOPANLA TPOG emidvon va dtoupedet oe Tu-
LLOTO, TOL LITOpovV VoL ABoby apddinia. Mio yAboco Tov vito-
ompilet Tov mapdAinio Tpoypoppaticpd sivor ) Occam.

MpoypappatoTiké Yodelypa

eival o /
[ - - / ival 0 eival o
[POCTOKTIKOG I'Ipovpapuancpog] / \

eival o

[ AnAwrtikdg ﬂpovpaupuﬂcpég]

eival o
akoAouBeital atd / /

2uvapTNOIOKOG I'Ipovpappanouég]

i [ MapdaAAnAog ﬂpovpappaﬂopég]
eival o

[/\olec’)g I'Ipovpappomcpég ]

akoAouBeital aTmd aKoAouBEeiTal T

[FORTRAN, BASIC, PASCAL, C]

[ AVTIKEIIJEVOGTpE(pI’]Q I'Ipovpappomopog
akohouBeital atméd
aKo)\ouesle amo
GKO)\OUBEITGI améd
Occam
PROLOG, SQL
LISP PROLOG
C++ JAVA

Ewoéva 2.29. ITpoypappotiotikd Ymodeiypoto.

2.3.1.3 Aounuévogs Ilpoypouuaticuos

KEDAAAIO | &0

Ipoypaupazicuog

Ewovo 2.28

TI'kpéig Xomep (Grace Hop-
per). Apepucavida Kabnyn-
PO Lo UaTIKGV Kot at-
OUOTIKOG TOV OUEPTKOVL-
KOV VOO TIKOV, 1 ool Ny1-
Onke ™G opddag TOL aVE-
nTuée TNV TPDOTI TPONYUEVN
YADGGO TPOYPOUUUATIGLOD
LLE TTPOOPICUO TOV EMLYELPN-
patikd kocpo, v Common
Business Oriented Language
(COBOL)

Ewoéva 2.30. Nikiaovg Bip6
(Niklaus Wirth)

Anpovpydc g YA®GGOG
PASCAL, n omoia ovopdotn-
K€ €161 TPOG TV Tov T'éA-

Mia peBodoroyio avdivong, oxediaons Kot GUYYPAPNS TPOYPAUUATOV

) ; ) ; Aov emotpova Mmel Ia-
oL avantuyOnkKe Kot S10d00nKe VPVTATA GTOV YDPO TNG TANPOPOPL-

okd\ (Blaise Pascal).
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[\l\\_ i A
O SoUNUEVOG TPOYPOLLLOTL
op6G Tpothlnke g £vvola To
1966 amnd v avdykn va me-

PLOPIOTEL 1 YPT|ON TOV EVTO-
Aov GOTO (ITqyauve).

2
Ce.0

Yronpoypappa etvor to
TUN O TPOYPALLLLOTOS TTOV
emtelel €va avtdvopo £pyo
Kot EXel YPAPEL YOPLoTd amd
70 VTOAOITO TPOYPOLLLLAL.

2l

2TOV SOUNUEVO TPOYPOLLLLO-
TIGUO yiveTal yp1ion LIOTPO-
YPOUHATOV OGS Ot StodtKo-
oleg KoL 01 GLVAPTHCELG.

To vrompoypappLoTa TOV
OVATTOGGOVTOL LTOPOVV VO
amoTELEGOVV GUVOETEG EVTO-
AEC TPOG TOV VITOAOYLOTY.

Ké0e vrompoypappo Exet
pévo pia €icodo kat pdvo pio
££000. AnAadn|, étav evepyo-
moteitatl, d€xeTat KoTd Bdon
Kdmoto, dedopéva Kal, apov
oAoKANpdGEL TN Agttovpyia
TOV, EMOTPEPEL KATO10L OTTO-
teréopara. Kotd m didpkeia
OLL®G TNG EKTEAEONC TOL dEV
ekteleiton Kapio GAAN gvto-
AN TOVL TPOYPAUUOTOC TEPQL
07O OTEG TOV GUUTEPIAOLL-
Bavovtal 6T0 GLYKEKPIEVO
VIOTPOYPOLLLLOL.

160

KNG €lvat 0 dounuévog mpoypapuuaticuos (structured programming) o
omoiog ypnotponotel

® TNV EPOPYIKN oxediaon yio TNV aviarTuEn TV aAyopifuov Tov
EMADEL TO TPOPAN L.

® TOV TUNUOTIKO TPOYPOUUOTIGUO Y10 TI OYESIOGT] TOL TPOYPALLLO-
TOG KOl Y10 TN ONLOVPYI TWV EVOTHTMOV TOV.

e Tpelg POOCIKEG GUVIGTAOOES Y10 T CLYYPAPT TOV ETYEPOVS EVOTI|-
TV oL KabioTovy dokomn ) xpnon g evtoing GOTO (ITyauve).

H igpapyixn cyedioon | avaivon «omd Tave Tpog To KAT®» YPTOLLO-
TOLEL TN OTPATNYIKN TNG CLVEXOVG dlaipESN S TOV TPOPANATOS GE LTTO-
npoPfAnuata. Avtd ivol To g0KoA0 Vo ETMALOOVY 0ONYDOVTOG TEAKA
oTNV EMIAVOT TOV APYIKOL TPOPANLLOTOG.

O tunuotikos mpoypaupuatTiGuos VAOTOIEL TNV 1EpaPYIKN oxediaom
omov kdBe vrompOPANUa amoterel aveEapTnTn evoTNnTa TOL OVOUALE-
tol vrrompoypappa. Ta vrompoypdupota mpémetl va, yapaktnpiloviot
and 660 10 duvaTov peyaAdtepo Pabud avesoptnoiog Kot omd vYnAo
Babud cuvekTiKOTNTOC, ONANOT VO DAOTOIOUV it LOVO GUYKEKPLUEVT
dwdwacio 1 Aettovpyia. To mpdypappa teMkd eival n obvheon OAmV
TOV VTOTPOYPOUUUATOV.

Téhog, OAeC 01 EVOTNTES TOV TPOYPAUUOTOS UITOPOVV VoL ovaTuyHovv
Lovo pe Tpelg PacIKEG GUVIGTMOGES: T doun axolovbiag, ™ doulj emi-
A0YHG KOL TN doulj exavdinyns 1| GuVOLAGHO ToVvS. Ot TPELS AVTEG G-
VIGTMGES OUAOOTOLOVV TIG EVIOAES Kot KalBopilovv ) oelpd extédeong
T0VG. O1 EVTOAEG AOUTOV TOV TPOYPAULATOS OPYOVAOVOVTOL GE [0l dOuN.

e avtifeon, n ypnon g evioing GOTO £&yxel og amotéleopa TV oA~
Aoy TG PONG TOL TPOYPAUUOTOS, dNAadN TG dakAddwong oe pia
GAAN EVTOAN TOL TPOYPAUUOTOG EKTOG omd TV endpevn. Etol avave-
Tol 1 QLOKOAA GTNV apyIkn oyediaom Tng Abong, 6TV TaPaKoAoHOT-
o1 KO KATOVOTOT TOL TPOYPAUUOTOS KO TEAOG GTI] GUVINPNOT TOL.

O dounpévog mpoypappaticpds amroterel Aomdv o pebodoroyio cv-
VTOENG TPOYPUUUATOV OV £YEl GKOTO Vo fonONGEL TOV TPOYPOLLLLOTL-
oTN otV AVATTLEN GUVOET®V TTPOYPAUUATOV, VO LEWOGEL ToL AdON, Vo
OLEVKOADVEL TNV KATOVON OGN TOV TPOYPUUUATOV, TIS O10pHDGELS Kot T1g
aAlayéC o€ aVTA.

Ol yYA®ooEgg 6TIG 0Toieg avamTOoGOVTOL TPOYpappaTa pe T peBodoro-
Yiot TOL SOUNUEVOL TTPOYPAUUATIGHOV 0KOAOVOOVV Katd Pdon Tto vITo-
OELYLOL TOV TTPOGTOKTIKOV TPOYPULUATIGLOV.

Mopaderypa 2.32. Na ypagel tpdypappo to omoio Ba dafalet apih-
povg kot Ba vroroyiler to péco O6po tovg. H dwdikacio eicaymyng
apBuav Ba otapatd av dwfactel o apBuog 0, xopig va cGuvvToroyi-
Cetat. Av o mpadTog apfpog mov Ba dePaoctel etvar to undév, Ba exto-
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TAOVEL TO UNVVLo «Agv d60nKke GALO oTorygio ektOC TOv UNdeVOC». To
unvop m X o un o Hpoypauatiopdc

TPOYPOUL VO VAOTOOEL:

1. oto mpoypappatiotikd wepPariiov Aepunvevtie Yevdoylwo-
cag (VIALGOL).
2. ot YAwooo npoypappaticpod PASCAL.

I 2 (¥ (|| @] O] |

EicoBocg

Kodikag
1 AhyopiBpog ApiBpoi
2mA <0
3Z+<0
4 Epgpavioe "MAnktpoAoynoTe Eévav apiBpo”
5 Aiapaoce a
6 Dooa + 0 emavaAape
7§ I~ ZI+a
8 mA < A +1
9 Epgavioe "lMAnkTpoAoynoTe Eévav apiBuo”
10 Alafaocea
11 Téhog_smravainyng
12 AvrA = 0 Tote
13 MO < Z /1A
14 Epgavioe "O pioog 6pog eivar™, MO
15 aAAiwg
16 Epgavioe "As doBnke aAho oTolXEio EKTOG ToU pundevog”

17 Tehog_av
18 TEAhog ApiBpoi

%A Free Pascal IDE o )

File Edit Search Run Compile Debug Tools Options Window Help -
[n]
Program arithmois;

UAR

pl: INTEGER;

a,. s. mo: REAL;
hegin

m

pl == U5 s =43
writeln(’lAnktpodoyfote £vov opLBpsG’d;
readlnad;

while a<{> do

plL == pl + 15
writeln{’MAnktpodoyfote £vov opLBpo’);
readlncad;

end;
if pl <> then
hegin
mo == s / pl;
writeln{’'0 péogoc dpoc £ivor:’,.mod;
end

writeln(’'0c H6Bnke 0AA0 OTOLXELD EKTOC TOU UNdevoc’D;

To npoypaplLoTIoTIKG TTEPL-
Barrov Atepunvevtrig Pev-
doyrdocag (VIALGOL)
vrootnpilet TG EVTOAES TG
YELOOYADGGAG TOV OpioTN-
KE GTO TPONYOVLEVO KEPA-
Aoto kot akoAoVOEel TIG apyEg
TOV SOUNUEVOL TTPOYPOLLLLOL-

TIGLOV.
@

1o mpdypappa ovtd Ha et
cayBel dyvooto mAnbog apib-
pov mpog enelepyacio. Avtd
B emitevyBel pe v evion
‘Ooo. Erniong tvor amapaitn-
t0 va gleyyBetl av d60nKke Eva
TOVAGYIGTOV GTOLYELD dlopo-
peTIKO amd o undév N Oyt
I to cuykekpyévo Ereyyo
Ba xpnoomonbei 1 evioAn
ovvOeTNC EmMAOYNC.

0.

‘ \,\\1- ;./ A

To mpoypapHATIGTIKO TEPL-
BaArov Gto omoio vAomot-
NONKe T0 TPOYPOLLLLL OTY|
yAooca PASCAL pmopet va
Bpebei ot dievbvvon
http://www.freepascal.org/.

H evtoin Oco viomoteital pe
v gvtor] While kot n oOv-
Oetn evioAn EMAOYNG e TNV
evtoan If...else

H oyedioon npoypappdrov
ot YAdooa PASCAL axo-
AovBei Tov dopnpévo mpo-

YpoppaTiopo.
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Oéuata Ocswpytikyg
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To mpdypappa mov ypbpe-
TOL 6€ KATOL0, YADGGOL TTPO-
YPOUUATIGHOD ovopdleTon
nyoeio Tpoypappa (source
program).

o~

= =
= 2\
Z g

Ot peraylotTiotéc
(compilers) déyovtar otV &i-
6000 V0L TPOYPOLLLLOL YPOLLL-
HEVO G€ YAMGGO VYNAOD EML-
TEGOL KOl TOPAYOVV €V 1G0-
SVVaLLO TPOYPOULD GE YADC-
oo punyoving. To Tpodypopt-

po oL Tapdyetatl ovoudle-
Tt ovTiKeipevo (object) Tpod-
ypoppe. To avtikeipevo tpod-
ypappo ogv givol oe Béon

va ekteleotel. Xpeldletan

vo ouvoeDel e GAAQL TUN Lo~
T0. TPOYPAULOTOS T OTTOT0L
lte 10 YPAPEL O TPOYPOULL-
HOTIoTHG, £lte Ppiokovtal
o115 Piphodnieg (libraries)
mg Yhdooog. To mpdypapipa
OV EMTPEMEL AVTY| T GUV-
deomn ovopdaletal ovvoETNG

— @optoTig (linker - loader).
To amotélecpa gival 1 To-
POY®YN TOV EKTELEGIHOV
(executable) mpoypappotog
(Ewova 2.31). To tehevtaio
Umopel va, ekteAeital omote-
dMmoTE 0md TOV VIOAOYIOTH
Kot glvar teleiog aveEaptn-
70 0t TO TNYOio TPOYPULLLLOL.

Ot drepunvevtég
(interpreters) Stapdalovv pio
TPOG Pia TIG EVTOAES TOV T1)-
Yoiov TPOYPALLIATOS KOt Yo
KkaBepio EKTEAOVV APECHOS
pa 1oodvvaun akoiovbio
EVTOADV UNYOVNG.

162

Y€01061] KO GUYYPUPT] KOOLKO

O ep1o60TEPEG YADGGES TPOYPOUUOTIGHOV VTooTNpilovTal amd Tpo-
YPOUUOTIOTIKG TTEPIBEALOVTA TOL OO0 TTOPEXOVY EPYOAEi TOV SLEVLKO-
Advouv v gpyacio Tov Tpoypappatiot). o ™ cbvraén Tov ayyaiov
APOYPApUOTOS YpNoLLoTOlEiTOL £Vol E101KO TPOHYPOALLUO TO OTOI0 OVO-
naleton eovraxtyg (editor). Xtn cuvéyela 10 Tyaio TPOYPOUU TPE-
TEL VO, LETOPPOCTEL GE HOPPT avVayVOPIGIUN Kol EKTEAECIUN OO TOV
VTOAOYLOTH dNAOT GE EVTOAEG YADGGOS pnyovig. To épyo ¢ petd-
QPOONS TO OVOAAUPAVOLY GVO TPOYPALLOTO O HETAYAMTTIGTHS 1) O Ol-

EPUNVEVTI]G.

[No va petagpactel 1o Tnyoio TpOYPAUILO GE EVIOAES YAMDGGOG UIyo-
Vg dev Ba mpémer va aviyvevBodv AdOn. Ta Aabn mov eppaviCovron
Katd ™ peraepactn ovoudlovtar evvraxtikd. To cvvtokTikd AdON
umopel vo. 0QeiAovTal GE avoyPOULOTIGHOVG, 68 AavOacuévn cuvtadn
EVTOA®V, TapdAretyr OMA®oNG HETOPANTOV K.G.. O HETOPPACTNS OVI-
yxveveL ta AaO Kot epeaviCel KaTaAANAL OyVOOTIKA unvopato. Xt
ovvEyeLn 0KoAOLOEL 1| S1OPOMGT| TOVG OO TOV TPOYPUUUATIOTY).

Mnyaio
TPOYPAUHa

AvTikeipgevo
TPOYpapHa

ExTeAéaipo

MeTayAwTTIOTAG TTPOYypaAUUa

ZuvOETNG

Ewéva 2.31. Metayrdttion kot X0vdeon [poypdpuparos.

[Tépa dpmg amd Tor GVVTOKTIKE AAON LVTAPYOVY Kot To AoYIKd IOV eV
etvar duvatd va aviyvevBohv amd to pHeTaPpacTiKd Tpoypaupata. To
TEPLGGOTEPU OUMG TPOYPUUUATIOTIKE TEPIPAALOVTO TOPEYOLY EPYOL-
Aelo eko@aipdTmong mov fonbdovv TOV TPOYPAUUATIOTH VO EKTEAECEL
TO TTPOYPOLLLLO EVTOAT| TTPOG EVIOAN LEXPL GUYKEKPIUEVO oMpeio 1 VoL TTa-
pakolovOel TG TYEG TV HETAPANTOV £TCL MGTE VAL EVTOTIGEL ToL AGON
OTNV LAOTOINGN TOL OAYopiOpOL.

Mopdosrypo 2.33. Me okond va avortuybei Tpdypappa to omoio Ha
OVTILETAOETEL TO TEPLEYOUEVO VO UETAPANTAOV YPAPTNKAY Ol OKOAOV-
0ec evtoAég 0TO TPOYPOAUUATIOTIKO TTepPdALlov Atepunvevtig Yevdo-
yAwocog (VIALGOL).



>l ¥ [(4|C|[e|o] (6| [E]
EicoSog
1 AhyopiBpog avriperabeon

Kodikag

2 Epgavioe "TMAnkTpoAoynoTE TNV TIMA TNG TTPpWTNG HETABANTAG"
3 Aiafaoce a
4 Epgavioe "MAnktpoAoynoTe Tnv Tipn Tng de0TEPNG HETABANTAG
5 Aiapaso B
6 temp < a
Ta+<p
8 B« temp
9 Epgavioe "H nipn Tng wpwrng peTaBAnTig eivai: , a
10 Epgavioe "H mipn tng deotepng peTafAnTig eivar: ", B

11 TéAhog avripeTaBeon

Tt 6o cupPel KOTA TN HETAPPAOT) TOV TPOYPELIOTOGC;
Amavtnon

Yrdpyovv 600 cvvtoktikd AGON ot €viodéc mov €xovv ypagel. To
TPOTO PPIoKETOL GTNV TEUTTN YPOLU] TOV TPOYPALOTOS Kot OPEide-
TOL G€ OVOYPUUUOTIOUO TNG EVTOANG Aldface Kot To 0e0TEPO GTNV EVal-
TN YPOUUY Kot OQEIAETOL GTNV TAPAAELYT) TOV SITADV EICAYOYIKOV GTO
TEAOG TG OAQAPIOUNTIKNG €KPpaonc. To TPoypPoUUATIOTIKO TEPPAL-
hov Aepunvevtg Yevdoyrmooag (VIALGOL) ypnowomotet diepun-
VELTN Y10 TN PETAPPOOT TOL TTnyaiov Tpoypdupatos. 'Etol apyud o
EVTOTIOTEL TO TPMTO GUVTOKTIKO AADOG He £vor VOO, TG LOPONG:

ZUVTaKTIKO AdBog - Mepipeva TNV EVTOAR EKXWPNONG
Bpnka: B

O depunvevtg avayvopilel ™ ALEN Adfoec g T0 GVOpO KATOG LLe-
ToPANTNG KO TEPUEVEL TN CLVEYELX VO, OEL TO OPLoTEPO PENOG TNG EVTO-
MG exydpnong, Katt 10 omoio dpwe dev cvpPaivel. Emiong evromilet
puévo to mpmTo GLUVTAKTIKO AdBog. Epdcov avtd dopbmbet, o diepun-
veutg Bpioketl To emdpevo AdBog kot eppavilet Eva pnvopo tg LOpeNG:

ZuVvTaKTIKO AdBog - Mepipeva To xapakTthpa.

IMopadsrypa 2.34. Me oxond va avantuydet Tpdypappa to omoio Ha
OVTULETAOETEL TO TTEPLEYOUEVO OVO UETAPANTAOV YPAPTNKAY Ol 0KOAOL-
B¢ evioléc oto Tpoypappatiotikd tepipdirov FreePascal.

KEDAAAIO FZiel

Ipoypaupazicuog

-l

210 TPOYPULUOTIGTIKO TTEPL-
Barrov Atepunvevtrg Yev-
S0YADGGAS, TO XPOUL TOV
YPOLUUAT®V S10POPOTOLET-
TOL GE UTAE Y10 TIG OEGUEVLE-
veg MEEELS, 6 LahPO Y1aL TIG
HeTaPANTEG KOl TPAGIVO V1o
TIG aAPapOUNTIKEG oTOOEPEG
®oTE va dlokpivovTol ekola
Ta S1ApOopa. GTOLYELD TOV TTPO-

YPOMPATOS.

JAﬂ—L"
()
&=
To epdTNRO 0V 0L uNYOvES
LITOPOUV VoL GKEPTOVTOL £XEL
v d1 onpacio pe 1o epm-

TNHO 0V TO LTOPPLYLL 1To-
POVV VL KOAUTOVV.

‘Evtoykep Ntdwkotpa (Edsger
Dijkstra), Emotpovag [TAn-
POPOPIKIIG
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H yAdooa PASCAL eivar pia
amod TG YADCGES Y10, T GLY-
Ypae KOdka otov [Tavel-
Avio Atayoviopd ITanpogo-
pwng. http://www.pdp.gr

211 YA®GGO, TTPOYPOLLLLOTL-
oo PASCAL amorteiton n
dMAwon Tov THTOV TOV LETO-
ANtV OV YpNCILOTOL0D-
VIO amd To TPOYPOLLLAL.
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ﬁ Free Pascal IDE _“_

F%lﬁ Edit Search Run p Window Help

Program antimetathesi;

U
a.b: INTEGER;

hegin

writeln(’MlAnkctpoAdoyfnote Ty TLpn Tnc npotnc pecofAnchic’l;
readlndad;

writeln(’MAnktpodoyHote ThHy TLUN TNg SE0TEPNG peTofAnThic’D;
readln<hd;

writeln('H Tipf tnc npotne petofAnchic eivor: *
writeln('H Tipn tnc de0tepnc petofAnchic eivov:

end.

m 3

T1 6o copPel Katd ™ HETAPPOOT TOV TPOYPAUUATOC;
Amavinon

To peta@pacTiKod TPOHYPAULO GTO GUYKEKPIUEVO TPOYPUUUATICTIKO TTE-
p1aAlov elvar petayrottiots. 'Etot Oa eppaviotel 1o €Eng pivoua.

antimetathesi.pas{(12,3> Error: Identifier not found “c"

Evtonilovtat 6Aa ta cuvtaktikd AdOn mov vrdpyovv. Ta dvo opeiro-
VTl 6€ TapAAELYT SNAMONG TNG LETAPANTNAG € Kot TO AAAO opeiheTan o
AavBacuévn ohvTaEn TG EVIOANG EKYOPNONS TNG TIUNG TG LETAPAN-
™G b ot petafintn a.

H dwdwoacio petdopacng Aomdv evOg TPOYPAULOTOS GE TPOYPOULO-
TIoTIKA TepIPdALovTa Tov dtabétovy gite diepunvevtn €ite peToyAmT-
TIoTY Qaivetot otnVv gwova 2.32.

AigppnveuTig Mnyaio Npéypappa MeTayAwTTIOTAG
AvdAuon - EAeyxog
Avixveuon - EktéAeon €4—— EvioAn1
EvtoAng 1
I
AvdAuon - EAeyxog l
Avixveuorn - EkTéAeon le—— EvioAn 2 .
EvToAc 2 MaTqv)\wTTlon
_ DopTwon
| > Zuvdeon
l OAWV TWV EVTOADV
EktéAeon
AvdAuon - ‘EAeyxog OAGKANpoU
Avixveuorn - EkTéAeon le—— EvioAnn Tou
EvtoArig n TTPOYPAUHATOG
—

Ewova 2.32. Awdikacio Metdppaong kat Extéleong evog mpoypappotoc.



Mopaodsrypo 2.35. Na avartoydel mpdypappo to onoio Oa avtipeto-
01l 10 MEPLEYOUEVO 6VO HETAPANTAOV GTO TPOYPAUUOTIOTIKO TEPPAA-
hov SCRATCH.

yivel kAik

1637 F Rl nAnKTpoAOYNOTE TNV TIUA TNG NPpATNG PETaBAnTrg

OpIos TO 0 ©f andvimon

(11631128 nAnkTpohoynoTe TNV TIPA TNG deUTepnG peTaBAnmg m

opios To B Ot andvimon

OpIoE TO temp o a
oploe To o ot B

opioe To B ot temp

LEXEST/AT, P38 [l H Tipn TG npaTng petaBAnTg sivar: pe 7o a  vyia € dzurepdAenTa

LTI STGT, /8 (Ol H Tiun TG deuTepng peTaBAnmg sivar: pe 0 B

via € d=utepéAenta

MMopaderypa 2.36. Evpeon péyiotov Kotvov d1anp€tn 000 BeTiKdY aké-
POV APIOU®OV HE TOV ETOVOANTTIKO akyopBuo tov Evideidn o€ yAdo-
oo SCRATCH.

R LA nAnkTpoAoyioTe Tov npoTo opiBpc L TR TESTS

o anavmon

x >

R LAl nAnkTpoioynoTe Tov npoTo apiBpc TG T
1 3

OpITE TO X OF onavinon

opwE To X

enavalaBs aonou

LAl nAnkTpoAoyioTe Tov GeiTepo apiBpo EUL TR I TS

OpWE TO W OF anavimon

| enavaAaBs donou v >0

LAl nAnkTpohoyRoTe Tov GedTepo apiBpo QUL TR EH TSV
b

OpWTE TO W OF anavinon

OpWTE TO X OF
| 3

opws To W o L

LEE TR ER U O peyioToc korvoc Siopernc sivar: [JTEE SR

KEDAAAIO P4,
Hpoypopuoticuss

H yAdooa ontikod npoypapt-
poatiopod SCRATCH éyet
dnuovpynOet oto MIT.
http://scratch.mit.edu

>t yAwooa SCRATCH o
TPOYPOLUATIGHOG YIVETOL U
YPNON EVIOADV TOL HOdL-
Couv pe Koppdtio evog TalA
(IThoxiowe — blocks). Kébe
EVTOAN €YEL TO KO TNG YOpOL-
KTNPIGTIKO GYNLLOL KoL LLTO-
pel va cuvdvaotel pe GAleg
HOVO [LE GLYKEKPLEVO TPOTTO
OV OTOKAEIEL TOL GUVTOKTL-
K6 AGOM.

Ot gviolég 6tav cLVdLA-
Covtat dnpuovpyodv cevd-
PLOL EVEPYELDV OV TTPETEL VO,
EKTEALEGTOVV OO OVTIKEL-
HEVO TToL AEYoVTal HopQEg
(sprites). H mo yapaxtmpt-
OTIKN HopeN elvan 1 ydiTo.

Ewova 2.33. H popoen g ydros.

H gvtoAn ‘Oco g yevdo-
yAdooag kot 1 eviodr; While
¢ PASCAL &ev vrdp-

xel ot yhwocso SCRATCH.
Yrdpyet Op®G 1 EVTorn
emovarope @omov

GTNV 0Toi0 Ol EVTOAEG EKTE-
hobvtan 660 1 GuvOnKN givar
WEVONG.

To mpdypappo apyké &o-
6@oAilet 6Tt Ol TYHEG TTOV
TAnKTporoyovvtar etvat Oe-
TIKEG.
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2

Apretég opég ot adhyopidpLot
yperaleTotl va Tpononotfovy
MOGTE VO UTOPOVY VOl EKTEAE-
6100V amd KATowo YAOGGO
TPOYPOLUOTIGUOD.

Ia va exteleotel to Stmhavo
TPOYPOLLLLLOL KOL VOL OVOKOLVD-
GELTO PEYIOTO KOWVO dlopétn
TV apliuodv 27 Ko 6, apkel
VoL TANKTPOAOYNGEL O YPN-
GTNG OTO KEVIPO EVIOADV TOV
TEPPAAAOVTOG TNV EVIOM:

pKd 27 6

On petafintég y ko y ovo-
palovron mapdpeTpot.

H oVvOem emioyn viomotel-
TOL [LE TNV EVTOAN

AvAL0.QOpETIKA.

e
/T 5 \
LR
1‘\ Ve A
’\Y -,
Av y, v givat 600 Oe-
TiKol aképoot Tote

MKAQw)*EKTI(3,v) = x*v

To mpoypapa ot YA®GGA
LOGO neptrapfdvet tpeig
dwadikooies: pia yio Tov vmo-
AOYIOUO TOV PEYIGTOV KOL-
vou dapétn 1 omoia emava-
ypnoonoteitat, pio yo tov
VTOAOYIGLLO TOV EAGYLGTOV
K000 TOALOTAGGLOV TTOV
KkaAet T dadkacio Tov péyt-
GTOL KOWOoU dtopétn Kot pio
mov kaAet T dadikacio vo-
AOYIOoHOD TOL EALYIGTOL KOL-
VOO TOAAOTAGGLOL KOt ELLOOL-
vilel ta amoteAéopaTa.
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[Mapdaosrypa 2.37. Na ypagel TpOYpOULO Y10 THV EDPECT TOV HEYIGTOV
KooV dtapétn 600 BeTik®dV axepaimv aplOUdV [LE TOV AVAOPOUIKO OA-
vopBpo tov EviAeidn o yAdooo LOGO. O kmdikag va ovamtuydet
¢ dadikacio oto meptPdiriov MicroWorlds Pro.

YL UKO 1y
AvAwpopetikd 2y =0
[
Kéve "C iy
avakoivomon (pp[o péylotog kowadg dtapétng tvat] :C)
]
[
Kéve "y vTOAOUTO Y W
LKO iy,
]

TENOG

[ToAAEG pOpEG KO0l TPOYPELLLOTO LTTOPOVV VAL YPTCUYLOTOGOVY KMOL-
Ko oV £YEL Ypaptel Tponyovpéves. H emavoypnoiponoinon koduko, -
vou apKeTd cuvnOiopéEVn TPaKTIKN 1) ool Teplopilet To AN Kot pelm-
VEL TO YPOVO TTOV OTTOLTEITAL Y10, TN GLYYPAPT] TOV TPOYPAupaToc. TIpo-
YPOUUOTIOTIKA YiveTol cuvnOmg pe T dnpiovpyio KatdAANA®Y voTpo-
YPOUUATOV, SNAOOT SIOKAGLOV 1] GUVAPTHCEMY AVAAOYOL LLE TN YADGGO
TPOYPOUUOTIGHOV. APKETEC POPES O TPOYPOUUATIGTIG UITOPEL VoL YpayeL
N va ypnoponomacel fifiioreg (libraries). Ot Biplobnkeg g yAdo-
00G TPOYPAULOTIGHOD givar pio GLAAOYN OO £TOLULN VITOTPOYPELULOTOL
OV UTOPOLV VO PNGLOTOLOVVTOL KOTA T GUYYPOPT| VEDV TPOYPOLLLLE-
Tov. Mia Biplobnkn propet va ypnoyorombei 1060 amd Tov onpovp-
Y6 ™G 660 Kot and GAAOVG TPOYPOUUOATIOTEG. ATOTELEL EMIONG TPOKTL-
K1 TOA®OV TPOYPAUUOTIOTOV VO BEATUOVOLV LvITdpyovseg PipAobnkec,
MOTE VO EMEKTEIVOLV TIG SLVATOTNTES TOV TPOYPULUATMV TOVG,.

Mopdosrypo 2.38. Na ypagel tpoypappa wov o d€yetat 600 OeTikong
aKEPALOVS aptBovE Kot Ba eppavifel TO PHEYIOTO KOO dloupETn Kot TO
eMyroto kovd moAhamAdotlo tovg. H viomoinom va yivel oto mepiBaa-
Aov MicroWorlds Pro.

YL KO Sy W
AvAwpopetikd 2y =0

[

]
[

Kéve "C iy

Kéve "y vrOAOUTO 1y
uicd gy
]

TEAOG




Y10 EKTLO 3 1Y
QKo 1y W

Kéve “ex iy * g/
TéN0G

Y10 VTOAOYIGHOG (X, 1\

EKTLO )

avaxoivoon (ep[o péyiotog Kovog dtapéng eivat] :)
avakoivoon (ep[to ehdyloto Koo ToALUTAAG10 Eival] :€K)
TEAOG

Mopdaderypa 2.39. No ypaget npdypappa ce yhoooa SCRATCH 10
omoio OBa avalntd av vapyet Eva dvopa o pio Aota kot Bo epeavilet
KATOAANAO UVULLOL GYETIKA LLE TNV EVPECT] TOV.

yivel kAik

KOl NEPIPEVE

[ia30 s NAnkTpoAoyRoTe To Gvopa nou avalnTaTe
oc anavimon
130 |
os
ot ﬂ

£navaAaBs wonou found

oploe 10 key
opiwoe 1o found
oplos TO |
opos TO index
= ) i > 710 pnko¢ mMc AioTrag names

"

£av 10 oToixeio | i ¢ Aiotag names

opios 1o found  of

OpIoE TO index oe i

alhim¢g
[dm\u& TO | KaTa o

£av found

= Bl vore
[ IS 770 0 38 (0l To Ovopa undpxel ot Aiota otn BEon pe 10 index

uﬂw’:c

Il TO Ovopa v unapyxel

Mopdaosrypa 2.40. Ze évo padlo@mvikod otafpod To K6GTog VOGS dlopn-
LIOTIKOV UNVOUATOG GE GYEOT LE T OEVLTEPOAETTO LETAOOGNC, VTTOAO-
yileton KMUOK®OTE GCOUPOVO LE TOV TOULPOUKATO TIVOKCL.

Xpovikn AtapKeLo Sre@piong Kootog
(0gvTEpOLETTO) (€ / ogvTepOLETTO)
Méypt 15 90
Méyp1 30 75
[Tave and 30 50

KEDAAAIO P4,
Hpoypopuoticuss

Ot tipég tv peTofAntov
ot LOGO eivat dobéot-
Heg o€ OAEG TIC dtodKooi-
€¢. Ot petafintég avtég ovo-
péalovtor kabolixkég. Xe G-
AEC YAMDOGEG TPOYPOLLLLOLTL-
GOV VILEPYOLY KOl O1 TOTTI-
Kég petafAnTég, ol omoieg
UTOPOVV VO TPOCTEAUGTOVV
HOVO GTO TPOYPOLLUO 1) TO
VIOTPOYPOLLLLO TO OTTO{0 On-
Advovtat.

O tpdmog eMKOWVMVING LLe-
Ta&) TOV EVOTHTOV 1 VITO-
TPOYPUUUATOV (StadKacL-
@V 1] GLVOPTICEDV) KL TOV
TPOYPOUUUATOV SL0QEPEL amd
YADOGO 6 YADGGO TPOYPOLLL-
patiopov. Koatd faon oot n
EMKOVOVIN EMTVYYAVETOL LLE
™ PNOT TOV TAPAUETPOV,
dNAadn peTafAnTdV Tov ent-
TPEMOVY TO TEPOAGLLOL TG TL-
NG TOVG amd £va TUNLLOL TPO-
YPAUpOTOG GE éval GANO.

H doun dedopévov, mov &i-
Vo amonKevpLéVa. ToL OvOLLaL-
T0 670 mapddeypa 2.39, &i-
vat pio Mota pe To ovopa
names.

O oly6pBpog mov KmdKo-
noteltan efvar owtde TG oEL-
prokng avelinong Kot -
A0l TPOTOTTONUEVOG.
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H ypnom g doung tov mivo-
Ko, 6tav avT dev KpiveTan
omopaiTnTn, ETOPIETOL 6N
AOYIKT] TOV TPOYPOLLLLOTIOTY.
Katd Bdon dpwg otig epop-
HOYEG AOYIO KOV TOL OESOLE-
va aofnkevovTol o€ SOpES
dedopEVOV.

£l

Katd v kAnon tov aiyo-
piBuov Kdotog, n petafint)
¥0 petafifadet v tipn g
ot petafinty 6 Kot 6tav
OAOKANpGOVETOL 1] EKTELEOT
oV oAyopiBuov N petafin-
™ K petafialet v Ty g
oTN petafintn Ku.
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A. No avontoéete TpoypOapL GTO TPOYPOUUUOTIOTIKO TEPIPAAAoV Atl-
epunvevtg PYevdoylwooac (VIALGOL) to omoio

1.

ii.

iil.

va dfadel To TAN00G TV S10POPETIKOV UNVOUATOV TOV TPO-
KELTOAL VO LETOOMGEL 0 6TafUdg TV emdpevn efdopdoa

va dtaPdletl T ypovikn didpkelo KOs UnvOLOTOS Kot Vo, VTTOAO-
vilel KaADOVTOG KOTAAANALO VITOTPOYPULLLLO TO KOGTOG TOV

v epeovilel pe KATOAANAO HUMVULL T GUVOMKE £G000 TOV
0100100 KaBADS Kot T0 1060010 (%) TOV UNVUUATOV e YPOVIKN
duapreta ave Twv 30 devTEPOLETTOV.

B. Na ypdwyete Tov adydpiBpo yio Tov vroloyiopd tov kOGToVG TOV
KGOe punvoparog.

O KOOKAG TOV TPOYPALATOG EVOLL:

(2 |¥|#[C|le|o](a|e 8]

Eicodog

Kedikog

1 Ahyopi8pog Padiogpwvo

2E+0
3mw30 <0
4 Epgavioe "TMAnktpoAoynoTe 1o TARBOg TWV pnvupdTwy”
5 Aiapaoce n
6 MNaiamwd 1 péxpin
T Epgavioe "MAnkrpoloyioTe T Sidpkeia Tou", i, "ou pnvoparog”
8 AlaBaoe X8
9 Kaheoe KooTog(xB, kM)
10 L I+kKy
11 Av x5 > 30 ToTe
12 w30 < w30 + 1
13 Téhog_av

14 Téhog_smavainyng

15 Epgavioe "Ta cuvolikda £coda Tou otaBpou gival”, I
16 mogooTo < w30 /n* 100

17 Epgdvioe "To mooooTo ival”, mooooTto, "%"

18 TEhog Padiopwvo

O KOOKAG TOV VIOTPOYPALLOATOG ETVO

20 AAyopiBpog KéoTog
21 AcBopeva 118 1]
22 Avd < 1510T1E

23

K< 38"*90

24 alhweg_av & = 30 Tore

25

K+ 1590+ (5-15)*75

26 akhiwg

27

K< 15490+ 15* 75+ (5 - 30) * 50

28 Tihog_av
29 AmroteAéoparall kil
30 TéAhog KboTog



IMopaosrypa 2.41. No ypopel TpdypOpLiLo. 6TO TPOYPOULOTIOTIKO TEPIPAA-
hov Aepunveutig Yevdoyrmooog (VIALGOL) 1o onolo va déyetan Evav
TVOIKOL TOL TTEPLEYEL TOL OVOLLALTOL TOV LB TAOV EVOG TUNLOTOG KoL EVOLV 0L
pAANA0 mivaka pe to fabpd amoivtnpiov tovg. To Tpdypapa va ta&vo-
petl Tov mivaka pe ta ovopata o eOivovca oelpd e Baor tovg Padpons.
Téhog va eppavilel To Ovopa Tov Kabe pabnm ko dimha Tov Babuod tov.

> 2|¥(#|C|e|0) (6] |&]
EicoSog

1 AAyopiBpog BaBpoi

2 AsBopeva [/N,ON, B /f

3Naiamé 1 péxprt N

Kmdieag

4 jei
5 max < B[j]
6 NMakamoi+1péxpt N
7 Av B[K] > max tote
8 j<k
9 max < B[j]

10 Téhog_av

11 Téhog_smavainyng
12 temp « BJ[i]

13 B[i] < B[j]

14 B[j] < temp

15 tempX < ONIi]

16 ON[i] + ONI[j]

17 ON[j] < tempX

18 TéAhog_smavainyng

19 MNaiamwo 1 péxprt N

20 Epgaviae ONIi], B[i]
21 Téhog_smavainyng

22 Téhog BaBpoi

Mopdaderypa 2.42. No avarntoyBel mpdypappo 610 TPOYPUUUATIOTL-
k0 mepiPailov Atepunvevtrg Yevdoyrowocag (VIALGOL) to omoio va
dwBdlel tovg Pabpovg tov padnTdv evog TUNOTOG Kol Vo Epeavilet
LE KOTAAAN A0 unvOpata 1o HEGO 0po TV Badumv kabmg Kot 1ot amd
avtovg givor peyolvtepotl amd to péco 6po. Na yivetar Eleyyog Ot ot
Babuoi mov ecdyovron eivar axépateg Tég peta&d tov 0 Kot Tov 20.
Metd v eicaymyn kabe Paduod to mpdypappo va epotd Tov Yp1-
ot av Bélel va cvveyicel v Kataydpnon epgavifovtag To pnvoupo
«®a ovveyioete; [TAnktporoynote N 1 O» kot ovddloya Le TNV amdvin-
o1 10V (AMOOEKTEG TIES LOVO TOL YPAULOTO TOV EAANVIKOL aAQoB1|TOV
«N», «w», «O» Kot «o» ), va cuveyilel v Katay®pion N va epneaviCet
T OmoTEAEGLOTA TG EMeepyaciag.

KED®AAAIO | &0

Ipoypaupazicuog

Z0.0-

O mivakeg 6TOVG 0TOiovg
YPNOLOTOLOVVTOL OVTIGTOL-
yot delkteg BEomg yio TV
amofnkevon cuoyeTilopevov
TIL®OV ovopdlovTat TopaiAn-
Aot ivakes.

3

Me v evtoin

Agdopéva /N, ON, B//
YV®GTOTO00VTaL TO PLEYEDOC
KoL Ol TYEG TOV TIVIK®OV GTO

TPOYPOLLLLOL.

270 TPOHYPOLULO TOV TTOPOL-
delypotog 2.41 gpapuole-
Tt 0 adyop1duoc g tagvo-
pnong pe emhoyn. Eyetl tpo-
nonowm el OpmG 6g GYEom e
TOV aAYOPOLLO OV TTaPOV-
GLIOTNKE GTO TPOTYOVLEVO
KePALaL0, MOTE va Ppiokel
KG0g popd to uéyloTo oTot-
yeto.
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-l

Katd v avantoén avtod
TOL TTPOYPApaTOG Oa ypnot-
pomomn0ei n dopr| dedopévav
TOV T{VOKOL, YLoTl SL0pOPETL-
K6 dev Oa vhpyeL 1 duvaTo-
mra vo yivel ) enegepyacia
Y10, TOV VIOAOYIGHLO TOV TTAY-
Bovg avtdV oV gival TAV®
omd 10 péso 6po.

Q)

Li

Tevikd ) gprion mvdxwv &i-
vou amapoitnTn av To 0edo-
HEVOL TOV E1GAYOVTOL GE EVOL
TPOYPOLLLLO, TTPETEL VAL SLOITN-
POVVTOL GTN UV HEXPL TO
TENOG TNG EKTELEOT|G.
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2|V M[Cloe|o] (& |[8)

Kodncag EigoBog

1 AAyopi8pog BaBpoi

2
3
4
5

L 0~ D

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

i«0
I+ 0
EmavaAape
i i+1
Epgavioe "MAnkrpoloyioTe Tov", i, "o BaBuo”
Emavalafe
Aiapaoe BJi]
Av B[i] < 0 B[i] > 20  A_M(B[i]) = Bl[i]ro1e
Epgavioe "AabBog fabpuog.”
Epgavioe "MAnkrpoloynote fava tov", i, "o Babuo”
Téhog_av
Méyxpig_oTtou B[i] = 0 kai B[i] = 20 ke A_M(B[i]) = BI[i]
I « I+ BJi]
Emavalafe
Epgpavioe "OfAete va ouveyioete; Nai(N i v) - Oyi(O i o)"
Aiafaoe amr

Meypig_otovam="N"Qamr="v' amr="0"Rawr="0
Méxpig_oTouamr ="0"f am ="o"
N «i
MO <EZ /N
A <0
MNaiamé 1 péxprt N

Av B[i] > MO 1o1e

A < WA+ 1

Téhog_av

27 Tehog_smavainyng

28
29

Epgavioe "0 péoog 6pog eivar: ", MO
Epgavioe "Ymapxouv", WA, "fabpoi mavw amod To péco 6po”

30 Téhog BaBpoi

Kvkhog {ong epappoyng Aoyiopuikov

‘Eva mpoypappa apyilelt v (o tov and v otryun mov Ha kabopt-
GTOVV Ol OTOLTHOELS TOV, Ol TPOJYPAPES TOL Kol Tavel vo (el dtav
eEavtAnBovv Ola ta TepOmPLO GLVTHPNONG TOL (TpocHnKes, aAAAYES,
Bertivoelg). O Kvxlog Zwijg evog Tpoypaupatog teptlapipavetl 016.qpo-
pES PAGELS 01 0moieg OAANAETIOPOHV peTa&h Tovg. O pdoelg amekovi-

Covton 6T0 S1dypappa TG KOvog 2.34.



AvdaAuon j
A

2xediaon

A v

A v

A&IToupyia Kai
2uvTpnon

Ewéva 2.34. Koxhog Zong [poypdppatoc.

211 @dom Avdivens mov okoAovBel TOV TPOGOOPIGUO TOL TPOPANLOTOG
Ot0 TOV TEAATT), KOTOYPAPOVTOL OVOALTIKA To dedopéVa Kot To {nTovpLe-
va Tov TPoPANHaTog Kot {NTovvVToL Ol TopoiTTEG SIEVKPIVIGELS OO TOV
eAdn, g 650 onueia ot TPodtarypaPég TapoLGtdlovy acaeELd.

Xm ebdon g Zyediaocns kabopileTar 1 SOUN TOV TPOYPAUUATOC, Ol
evomteg (vompoypaupata) amd TG omoieg Oo amoteheital 10 TPO-
ypoppo Ko avalnrovvror Etolueg votnteg (modules) amd maAidtepa
TPOYPAUUOTO TTOL UTOPOVV Vo xpnoiporombodv kal 6° avtd to mpod-
ypoppo. AkOun emAéyovtor ot alyopifpot Ko ot SOUES SEOOUEV®Y TOV
Ba ypnoporomBovv oe kébe evotnra.

2ty enduevn edon g YAemoinens tov mpoypdupotog emAéyeton n
KATOAANAN YADGGO TPOYPOALUATIGHOD Y10 TO GUYKEKPIUEVO TPOYPOLLL-
[oL OOV GLVTAGGETAL TO TNYOHO TPOYPOLLLLLO KOt LETAPPALETOL OO VALY
LETAYA®TTIOTY], ®GTE ALTO Vo YiVEL KOTOvONTO amtd Tov voloylotr). H
petdopaocn Ba evronicel mBava cuvtaktikd AdOr. To Aa6n dopBdvo-
vTol Kot akoAovBel Eova LETAPPAGT) TOV TPOYPAUUOTOS, £MG TNV OpL-
otkn e€ahenymn tovg. To mpdypappa mov TpokHTTEL Eivaor To eKTEAEGT-

HO TPOYPOUUCL.

Xmv emopevn eaon g Aerrovpyioas kar Lovripnons Oo yivoov OAeg
0l TPOGOPUOYEG KOl PEATIOCELS TOV YPELALOVTOL TPOKEIUEVOL TO TTPO-
YPOUUO Vo cuveyioel va ypnotoroteitatl. Avtég (ntovvion 0T dlopo-
POTTOLOVVTOL TOL OEOOUEVA TOL TPOPANLLATOG, OTAV O ¥PNoTNg {ntnoet
véeg Aertovpyieg 1| TPOKVLYOLV KATOL AOYIKA AdBN oL dev glyav Oto-
motwhel oTov Eheyyo tov adyopiBuov kot pmwopel, Yo Topdostypa, vo
aQOPOVV TNV EMKOVOVIN TOV evOoTT®V. [0 TNV VAOTOINOT TOV OAAC-
yov umopel va emavainedel n extéleon g edong g aviAvong Ko
oyedioong kot dpo OAwV TV vroloinwv pacewv. Etot mpayuatonotei-
Tl GLVOMKOG EAEYYOG TOV TPOYPAUUOTOS TTOL EXEL MG CLUVETELN KOl TNV
KOTOYpOpN CYETIKMOV GYOMMV Yo TNV TEKUNpimon.

KEDAAAIO FZiel

Ipoypaupazicuog

/T "7\'

@

{\k\_ a
Y10 S1apopa TOKETO, AOYICHL-
KOV, gite elval YADooeg Tpo-
YPOUUATIGHOV, gite TaxéTa
EPAPUOYDV, €iTE AEITOVPYIKA
oLOTNHHOTA, OITAC OTO EUTO-
pKd GVOLLOL TOV AOYIGULKOD,
ovvnBiletot va vdpyet o
apdpog g €kdoong tov. O
aptOpog k600N TOV TOKE-
TOV AOYIGLUKOD SElYVEL aKPL-
Bdg Tig aAlayéc TOL Exovv
npoypoatonom et amd v ap-
YIKT) TOVL EULPAVIOT).

Orav ot adhayég etvor onpo-
VTIKEG, ONAON ExovV Tpo-
otebel véeg hettovpyieg, evto-
Aéc, mpoypappota, o aptBpog
£Kd00NG aVEAVEL KOTE aKé-
pato opBuod (GeoGebra 3.0,
GeoGebra 4.0), evo, 6tV

ot oAhayég stvart pukpote-
pec, av&avetat Katd déxata
1 ekotootd (GeoGebra 4.1,
GeoGebra 4.2).
http://www.geogebra.org

O1 exdooels beta puag spap-
LLOYNG AOYIG KOV OV OVOL-
TTOcoEL pa eTonpeia dtvovton
v €deyyo cuvnBwg GTovg
neldteg tc. Ot beta testers
naipvouy v TeMKN ékdoom
dWPeAV 1 Le ONUOVTIKY] EK-
TTOON.
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Ewova 2.35. Aoyotumo tov
Agrtovpykoh ZueTnHaTog
Android.

2V 1otoceAdA
http://www.code.org
VIAPYOVV OPKETES dPOCTI-
PLOTNTEG KOTAAANAES Yl TNV
eKUAON oM OTTIKOD TPOYPOLL-
poticpob amd podntés.

O cvvTOVIGTY|G TOV £pYoV
OVOTTTOENG [ILOG EQUPUOYNG
Aoylopkov (project manager)
dpovpyet Kot evIEP®VEL

TO TAGVO €PYOGING, OTEAEYM-
VEL TO £€pY0, Kot TopokoAoVOEL
Ko EAEYYEL TNV TPOOJH TOL.

[Mnpogopieg oyeTikd pe T0
Aoyiopkod Avorktov Kaodika
propovv va. Bpebodv otig dt-
gvbuvoelg:
http://www.ellak.gr/
http://www.fsf.org/
http://opensource.org/

T

Ewova 2.36. Atvovg TopPoivg
(Linus Torvalds)

AnNpovpydc Kot GUVTOVIGTNG
NG OLAdOG EPYOCING TOV AEL-
TOVPYIKOV GUGTIHOTOG OVOL-
¥to¥ K®dwKo Linux
http://www.linux.org/
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Mopadsrypa 2.43. Avamtuén pog epaproyns optOpopnxovng yio Kivn-
16 TAEQ@Va Le Aettovpykd Android.

Apycd 6t0 6TA010 TNG AvAALGNG Oa TPETEL VoL KOTOYPOLPOVY Ol OLTTOLLTY|-
o€1g amod TNV aptdpopunyavi, dniadn Tt eldovg Tpasels Ha sivar og Bom
Vo SIEKTEPULDGEL. XT1 GLVEYELD, OTN PAcN TG oyediaong Ba Kabopt-
6ToVV 01 EVOTNTEG 0O TIG omoieg Oa amotedeiton ) eQappoyn, OnwS evO-
mta wov Oa vVAOTOEL TIG AL aplOunTikéG TpdEelg 1 evotnTa Tov Ha
VTOAOYILEL TPIY®OVOUETPIKOVS 0plOOVG 1) TIHEG LOOMUATIKOV GUVOPTY-
ocewv. Eniong Oa emheyovv ot adyopiBpot kot ot dopég de00UEV®Y TOV
Ba ypnowomomBodv oe Kabe gvotnTa. XN @don g vAomoinong Ha
TPEMEL VO EMAEYEL OPYKE 1) YADGGO TPOYPOUUOTIGHOD GTNV omtoia Ha
ovvtayBel o Tpdypappa. Mio YAOGGO OTTIKOD TPOYPOUUATIGHOD KO-
TdAMAN Yo avémtuén epappoydv yio Android givon n Google Appln-
ventor. Apov cuvtayfohv OAeC o1 evatnTeg, Ba yivel EAeyyoc Yo T c®-
o1 Tovg emwkowvavia. H apBpopnyavn eivat £toun ywo vo 600t otov
TEMKO ¥pNoTN. L€ MEPIMTMOON MOV GTN PACT TNG Agrtovpyiag Kot TG
ZVVTIHPNONG KATOL0G YpNotng NTHOEL TNV EMEKTOCT] TOV SLVOTOTHTOV
™G apBpopunyovng, Onme va tpootedel otatioTikn eneéepyacio 0£00-
Hévev, 10te Ba TPEMEL O TPOYPOUUOTIOTNG TBOVOTATA VO, ETOVOAGPEL
OAEG TIC PACEIS MOTE VO KAADWYEL TIC VEEG ATOLTNGELC.

Q01660 o Epaproyn AOYIGHIKOV e cUVOeTEG Asttovpyieg VAOTOLEITOL
Katd Baon oo pio opddo TpoyPULUATIGTMV TOL £pYALovTal TopEAAn-
Ao ®ote va pewwbel o ypovog Kot 1o k6GTOG TG VAoToinong. To kdbe
HEAOG TNG OUAO0S aVATTLENG TOV AOYIGHIKOD OVOAQLPBAVEL TN GLYYPO-
@M CLYKEKPIUEVOV EVOTNTOV. Y TAPYOLV TOLTOYPOVO KOl LLEAT] TOL OTTO 0L
etvat vrevOvva yloo To GuVTOVIGUS TG dadtKaciog avamTuéng, T ov-
VEVOON TOV EVOTNTOV GE pia eviaia epapUoyN 1 Y10l TOVG EAEYYOVG TOL
npoidvtog. Ta peydha Epya TANPOPOPIKNG EUTAEKOVY TOAAN SLopOpE-
TIKA Kot €EEOIKEVUEVA TPOGOTA, EVD OTOTEAOVVTOL A0 OPOGTNPLOTH-
TEC TOV OMOI®V 1 GEPA £Vl CNUOVTIKT).

O1 gpappoyég mov avantdicoovtal omd etorpeieg AoyiopkoD gival ov-
v Kictetov Kadika (proprietary — closed source). Agv vrdpyet m
SVVATOTNTO Y10 TOV Y¥PNOTN VAL OEL TOV KOJIKA 1] VO, ETPEPEL KATO10, OLA-
Aoy og avtdv. O1 BeATIOOES 6TOL KAEWGTA AOYIGHKEG YivovTon HECm
avafPaduicemv mov moapéyoviotl Kotd Kopovs amd TG eTopeieg Koto-
OKEVNG TOVG, Kupimg pécw dtadiktvov. Emiong vrdpyel cuvnbmg ko-
0TOG OMOKTNONG KO OTOyOPELGT TNG OVOOLOVOLUNG TNG EQPUPLOYNC.

AvtiBeta otig epapuoyéc Elevlepov Aoyiouikov / Aoyicuixov Avoi-
ktob Koowa (EA / AAK free / open source) o K®oKog eivat 6100€o1-
Hog, cvvenmg o kabévag pmopel ehevBepa vo ypnoyLonotel, vo pele-
T TOV TPOTO AEITOVPYING, VO OVTLYPAPEL, VO SLOVELLEL KOL VO TPOTTOTOL-
el v gpappoyn mpocshitoviag dikég Tov PEATIOGELS | VEEG AettovpYi-
€G. Mg Bdon avtv T @rhoco@io dnpuovpyoHhvtal OUAOES TPOYPOLLLO-



TIGTOV oL polpdlovtat T aAAAYEG TOV KAVOUV GTOV KOJIKA LE GKO-
76 ) Pertioon tov. Etot onpovpyeitat £va maykOGHO0 avotkTo dikTvo
TPOYPOUULOTIOTAV, 01 00101 GLVEPYALOVTOL KUKAO(POPDOVTOS VEES EKOO-
o€1g Aoyiopkoy Kot cupPdAiovtag Kadnuepvd otn dnpovpyia vEéwv
kowov ayodov. To Awdiktvo amotehel T0 Pacikd pHEco cvvepyaciog
TOV TPOYPUUUATICTAOV 0ALY KO TOL TPOTOL TPOGROCNG 6TO S1aBECIO
EAevBepo Aoyiopuko.

Avoke@oraimon

v evomto autn emyepninke va eEnyndet 1t etvon Tpdypappor Kot
£Yve avoQOopda OTIC SAPOPES YEVIEG YAMCGMY TPOYPOULUATIGHOD Kol
ota Pacika Ipoypappatiotikd Ymodeiypoto. EmonuavOnkav ot ap-
€S tov Aounuévov TIpoypappaTicpod Kot To TAEOVEKTILLOTO 0TS
™G pebodoroyiag cuyypapng mpoypappdtov. Exiong avaibonke n ot-
aO1IKAGT0L LETAPPOONG TV TPOYPUULATOV KOt 01 TPOTOL EDPECTG KOt O1-
O0pBwong cuvtakTik®V Aaddv. Me Tapadetypoto ovaTTuENG TPOYPOLL-
HATOV G€ S1APOPO TPOYPAUUATIOTIKE TEPIPAAAOVTO TAPOVCIACTNKE M
EMOVOYPNGUYLOTOINGN KOOKO HECH SLOOTKAGLOV 1) GLVOPTHCEMY. AKO-
un ypnotporomOnkav factkoi adyoptOpot Tov TPonyovUEVOL KEPOAT-
0V 01 omoiol kKwdwomomOnkav ce Tpoypdupata. TELOC TeptypapnKe 0
Kvxhog Zomg evog mpoyplppatog Kot £yve d1ikpior LETaED TV EQap-
HOYDV KAEIGTOV KO OVOIKTOD KOOUKO.

Epomiosic - Oépota mpog culntnon - ApaotnproTnTes

1. Tueivar mpdypoppa;

2. Tlow elval To TAEOVEKTNUOTO TOV YA®GCHOV DYNAOV ETTEOOVL GE
OY£0T UE TIC YADGGES TTPONYOVLEVTG YEVIAG;

3. Ilow n dpopd TV YAOGG®OV TOV OTTIKOL TPOYPOUUATICUOD UE
aVTEG TOV SLOBETOVY OTTIKO TEPIPAAAOV TPOYPOUUOTIGHOD;

4. Tievvoobue pe ™ epaon «IIpoypappatiotikd Ymoderyon;

5. Tielval o SopMpUEVOC TPOYPUUUATIGUOG Kot TTola €lval Ta. Tpio KO-
pLOL (OPAKTNPLGTIKA TOV;

6. Ilow eivon ta TAeovekTpato Tov Aopnpévov Ipoypappaticpov;

7. Zg TLYPNOIUEDOVY T LETAUPPACTIKA TPOYPELLLLOTOL;

8. Iloteg 01 010(pOPEG TOV HETAYAMTTIOTN KO TOL SIEPUNVEVTH OTNV €0~
PEGT TOV GUVTUKTIK®OV A0ODV;

9. Tiepyadeio mpémetl va TEPIEYEL EVO TPOYPAUUATIOTIKO TEPPAAAOV;

10. I1og emrTuyydvetor n ETOVOYPTCILOTOINGT KMOTKO KoL TOL0L TOL TAE-
OVEKTNLOTA TNG;

11. Tloweg eivan pdioerg Tov Kdxhov Zong vog Tpoypdppatod;

12. Tloweg duvatdeg £xet 0 ypnog Ke ta Aoyiopukd Avolktoh Kmowa,

13. Na yapaxtnpioete pe Lootod 1 AdHog Ti¢ TapakdTm TPOTAGELS:
A. Ot evioAég oTIG GLUPBOMKEG YAMGOES OTOTEAOVVTOL OO KO-

Aovbieg 0 kon 1.

KEDAAAIO | &0

Ipoypaupazicuog

%

Ewéva 2.37. Zévpovp [Momépt
(Seymour Papert)

Emwonoe ) yAdooao mpo-
ypappoatiopod LOGO og éva
TEYVOAOYLKO epyareio mov Ba
Beltidvel Tovg TpdTOVG i
TOVG 0TOioVg T TALdLE OKE-
TTOVTOL KOl ETADOVV TPO-

pAnpara.
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Oéuata Ocswpytikyg
Emotijung twv Yroloyeraov

Ewova 2.38. Pitcapvt Oawvpov
(Richard Feynman) Bpafeio
Nounel Ovong.

«H emotun vroloyotdv
dev givatl 1660 Takd 6o M
QLOIKT, VOTEPEL YPOVIKE LLE-
pKovg awves. Qotdco, avtd
dev onpatvel 0Tt vILdpyoLV
AMyOTEPO GTO TLATO TOV EML-
GTNLOVO TV VTOAOYIOTAOV
ar’ 6Tt 6€ VTO TOL PLGIKOV:
pmopet va gtvar vedtepn aAld
elye o oAb mo £vrovn Yév-
ynon»

A&Eg1g KAEWOLA

Tpoypoppa, I'idooeg [po-
YpoppaTiopov, Hpoypoppo-
TIoTIKO Y7odetypo, Aopmpé-
vog [Tpoypappaticpog, Zovtd-
kg, Metaopaon Ipoypayp-
porog, MetoyAmtriotig, Atep-
pnvevtng, Avtikeipevo Tpod-
ypoppo, Zovoétng, ExteAé-
oo [pdypappio, Zuvtokti-
K& Aadn, Aodikacisg, Zovap-
moelg, Bipiodnkeg, Kdkhog
Zomc, Avoiktd Aoyopkd
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14.

15.

16.

17.

18.

B. H petagepopdmto eivot YopakTnploTikod TV YAOGGHOV VY-
Aob emmédov.
I. H SQL amokpOmTeL TIG TEYVIKES TOV TPOYPUUUATIGLLOV.
A. H yiAdocso LOGO avortoydnke yio eKmoidgvtikoh 6KOmTovgs.
E. Mia epappoyn Aoyiopikod pe ochvOeteg Aettovpyieg vaomoteiton
Kot fdon and pio OpHado TPOYPOUUATIGTAOV.
No emAiééete yo kaBe pio omd TIG TOPAKAT® PPAGELS TO VPO
7oV odNyel 6 COGTH TPOTUGN:
A. Ot gvioAég €vOG TTPOYPAUUOTOS YPAPOVTOL GE £VOL TPOYPOLLLLOL
mov ovopdletat:
i. Zvvtakng ii. MetayAotTiomg
iil. Awepunvevtic iv. Zovdétng
B. O petayAottiotg emionpaivet:
i. O\ ta AdON TOL TPOYPAUUATOS
ii. povo ta Aoywd AaOr tov mpoypdppatog
iii. povo ta cvvtakTikd AdON ToL TPOYPAUUATOG
iv. pévo to Aabn mov opsilovtal Ge aVaypPUUHOTIGHOVG EVIOADY
I. Xg pio epappoyn avoikTov KOK:
i. dev etvan duvatdV Vo TPOSTELAGEL O YPNOTNG TOV KMIKOL
ii. mpémer o ypnoc va meppével Tig avaPaduiostg and v
ETOPELN KOTAGKELTG TNG.
iii. 0 ypNnotg dev pumopel va tpochHécet Aettovpyiec.
iv. 0 ypnotg Hmopel va del TOV KOJIKA KOl VoL TPOGHEGEL
Agltovpyieg.
Noa npaypatonomoete cunon oty T4 Yo To Td¢ O propov-
o€ v vAomobel TPOYPOUUATIOTIKE TO VTOAOYIOTIKO TPOPANLQ
OV TTEPLYPAPETOL 0TO Topddetypa 2.1. oto kepdiaio 2.1.
Noa wpaypatoron)cete cu{TNoN GTNV TAEN CYETIKA LE TO ETAYYEALLOL
TOL TPOoYpoppoTior]. Avalnmote TAnpoopieg otn devbuvvon http://
WWW.eoppep.gr
Noa avarntiéete TPOYPOALLO GTO TPOYPOUUUATIOTIKO TEPPAALOV Al-
epunvevtg Pevdoylwoaoag (VIALGOL) to omoio
A. va 6éyeton Ta ovopata 20 etanpeldv Kabmg Kol To 5000 TOVG
Y10 TO TPOTNYOVUEVO £TOGC.
B. vo ektum®vel T0 HEGO OPO TV EGOOWV.
I. vo extundvel To OVopa TNG ETOUPELNG e To LEYOADTEPX £5000L.
A. va dwPaletl o dvopa pog etanpeiog Kot vo eueaviel Ta écoda
™. Av 1 gtatpeio dev VILAPYEL VO EUEOVILEL KATAAANAO PVULLLOL.
Noa avartHiéete KaTAAANA0 VTOTPOYPAUUATO Yo To EpwTHpTe B
kot I tng dpactnpiotrog 17 Kot va ypayeTe Tov ovTioTOL0 KOJIKA
10V TPOYpappaToc. Ta vrompoypdupata Oo TPETEL va ETGTPEPOLY
T0 LEGO OPO KOl TO OVOLLOL TNG ETOLPELNG avTioTOTYOL.



Ocuata Epapuocuévyg
Emotnunc twv Yrnoloyictwy

KEDOAAAIA

10 00 Mo
\) O )
‘g%ll " U
J B0 DNO

3.1. Asrtovpyika Xvotipoto
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AgITovpyIKa XvotTipota

216)0G TOV KEPaAOiov awToD gival ot pobnTég va EVIAEoLV TIG YV®-
GELC TOVG Yo To. Agrtovpykd Zvuotiuate 6to oynua s Eeappocué-
v Emomung tov YnoAoyiotov.

AoYIoIKO Kot YTOA0YIoTIKO XvoTnuao,

‘Eva 60yypovo vroAoylotikd cvotnuo amotereital ond: 10 viiko, to.
NAEKTPOVIKE LEPT TOL LTOAOYICTN KOL TO AOPIGUIKO, TO GUVOAO TMOV
TPOYPAUUATOV TTOV a&lomolovy Kot dwyelpiloviat TIg Aettovpyieg Tov
vAMKoV Tov VToAoyloT. To Aoyiopkd ywpiletor 610 AgtTOVPYIKG GU-
otiua, to onoio Oa pehetnOel o CLVEKELD KOl OTO AOPIGUIKO EPap-
HOY@V, T 0010 ATOTEAOVV TO GUVOAO TMV TPOYPOUUUAT®V TOV ETIAD-
0LV Ta TPOPANLLATO TOV YPNOTOV.

To Agrtovpyko votnuao Kot
0L AppoodoTNTég TOL

Agrrovpykd Xvotnpa (A.X.) (Operating System — OS) givai 10 6V-
VOAO TV TPOYPOUUATOV EVOG VITOAOYIGTIKOD GUGTHUATOS TO 0010
Aertovpyel g GOLVOEGHOG OVALESH GTO TPOYPAULOTO TOV ¥PNOTN
Kot 70 VAKO. To ALZ. elvar vrehBvvo yia ™ dnpovpyia Tov TEPPUr-
AOVTOG EMKOVOVIOG TOL XPNOTN LE TO GLGTNUA, T dlayeipion Kot
TO GUVTOVIGUO TOV EPYACIAOV TOV GLUGTHLOTOC, KAOMS KoL Yo TNV
KOTOVOUN TV J1006G1H®mY TOPM®V.

Ta AZ. mapéyovv éva mepPAAAOV 6TO 0010 EKTEAOVVTOL SLAPOPA TTPO-
YPAULOTO, TO. 07010, GTOYEVOVV GTIV OLLOAT AEITOVPYIO TOL VITOAOYIGTIKOD
ocvotprotos. Ot Bacikcég appodidmreg evog AZ. etvar va:

o Acutovpyel oG evdtauecog uetalv Tov avlipomov Kot TG uiyo-
VIS, LETAPEPOVTAG EVIOAEG 1) ATOLTIOELS TOV YPT|OT GTO VITOAO-
YIOTIKO GUGTN LA

o Miayepilerar Tovg O100£611HO0VS TOPOVS KL VO, TOVG KOTAVELEL
OTIG OLAPOPES dlepyaoies.

o Eléyyer v extéleon twv mpoypaupudtv.

KEDAAAIO

? ' oD
&

5
[pogpomoseg

* [lodg ovvroviletat To VAKO
o€ £va GLYYPOVO VITOAOYIGTL-
K06 choTNO;

* [ldg yiveron 1 dwoyeipion Tov
TANPOPOPDY, TNG UVALNG, TNG
Kevtpumg Movadag Emeep-
OGO KOl TV TEPIPEPELOKDY
GLOKEVAV;

* [Towa tvon taL o yvootd
AEITOVPYIKA ZVCTHLOTA

* [Towa etvan ta Pacikd yopa-
KTINPIGTIKE TOL AEITOVPYIKOD
YVOTNHATOG TOV YPNGULOTOL-
elte ouyvotepa;

Katd v e£EMEN tovg £yovv
ELLQAVIGTEL O1APOPES KOTNYO-
plec AZ.: Ta AZ. opadikijs
ereGepyacios (1m yevid - de-
kaetio ‘50), molvompoypou-
Haziopov (21 yevid - dekoe-
tia ‘60), kaTauepiouov ypo-
vov (31 yevid - dexaetio “70)
KO KATOVEUUEVNG ETECEP-
yaoiog (41 yevid - dekoetio
‘80 péxpr onpepa).

Xpriomne —
Egappoyic Xpijomn

AgppnveuTic Evrolov
(Dror10c)

LoeTnpa Apysiov

TIvprivag

Yo

Ewéva 3.1. Alactpopdtoon
evOg AX.

770
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98:06 PM
o PH

2 \WINDOUS\s yste

Ewova 3.2. Exucowvovio
pe amevleiog eviolég
(A.X. MS DOS)

Ewéva 3.3. Emicowvavia pe
Yoo mep1PaAlov Atemapng
(A.Z. MS Windows)

,_rA—\,
)
i
R )3
& - A
RN
Mua amd Tic Pacikés Evvoleg

ota A.Z. gfvar ) évvola g
digpyaciag (process).

Mua diepyooia givat évo Tpod-
VPO 1 VO QUTOVOLLO TUT-
Lot TPOYPAUUOTOS VIO EKTE-
Aeomn amd TO GUGTNLLO.

To mpoypappa dSropépel omd
) diepyacio oTo OTL eivat pt-
KpOTEPO, LLLOG KO 1] dlepya-
clo TepLEYEL, EKTOG Oo TO
TPOYPOULL, KOl GTOLXEID G-
GTNHOTOG Y10, TNV EKTEAEDT|
TOL KOJKO.
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o Awyepiletar ) Aetitovpyia TV GLOKEVAOY 1600V Kal £E600V
KOL VO EAEYYEL TN POT| T®V OEOOUEVOV KoL TNV ££000 TV TANPO-
QOPLOV.

o Opyavavel KoL Vo LAYEIPISETAL TA apyElo TOV GUOTNHUOTOG.

o Aviyvever Ko va evromider mBoava Aabn 1 dvciertovpyieg Tov
VTOAOYIOTIKOV GUGTNOTOC KOL VO EVILLEPADVEL TOV YPNOTI).

e Eopappolel unyoviopods mov PEATIOVOLV TV aG@diEla TOV VITO-
AOYIGTIKOD GUGTIHLATOG OO SLAPOPOVG KIVOVUVOLG,.

H Ao kon ) Igpapyio Tov Agttovpykod
2VOTNHOTOS

To oOyypova AZ. eivar dopmuéva oe 1epapyikd tomobemuéva  emmimeda
(layers). KéBe emimedo extelel por cuyKeKpEVN epyacio kot cuvepyale-
TOLL LLE TOL HVO YELTOVIKE TOV. T, KOTMTEPA EMLTEOQ YivETOL 1] StorXEIPLoT TNG
LVIUNG KOl TG EMKOVOVIOG LE TIG TEPIPEPELNKES GLOKEVES TOV VITOAOY1-
oTI, EVA OTOL AVAOTEPA, YIVETAL 1] SLOXEIPIOT) TOV TPOYPAUUATOV TOL EKTE-
AovV ot ypnotes. Xe Eva AZ. vrdpyovv ta akdlovba enineda (Ewdva 3.1):

e O Mvpnvog (Kernel), Bpioketal mAnciéotepa TPog 10 VAIKO Kot
amotelel TOV EVOLAUESO Y10 Vo emTeVy el 1) emkovovia TV Tpo-
YPOUUATOV pe TO VAKO. O TUPAVOG «POPTAOVETAL TPATOS GTNV
KOpla pvnun 6tav EEKvagt o VITOAOYIGTIC.

e To Xvotnpa Apyeimv (File System) dwayepileton Ta apyeio (i-
VOVTAG TOLG OVOLOGTO, KATOXWPMOVTOS Ta, KTA.) Kot @povTilet yia
™ 5140e61 TOLG GTOVS PN OTES.

e O Aweppnvevtig Eviohov (Command Interpreter) 11 ®Aordg
(Shell) etvatr 0 GOVOLO T®V TPOYPOUUATOV, TO OTOIO EMITPEMEL
GTO XPNOTN KOl TIG EPAPUOYES TOV va emKovmvel pe to AX. H
emkovovia yivetan eite pe amevbeiag evrolés (command mode
- Ewova 3.2) gite pécw evog ypagikod mepifaliovrog oiewapns
(GUI - Graphical User Interface — Ewéva 3.3).

Boowkég Epyaoieg evog AX.

Epyaocieg evog A.Z. amotehovv N dwayeipion tns Kevrpixiys Movadag
Ereéepyaciac (K.M.E.), \ Avayeipion tns Kevrpixis Mvijung, n Aia-
xeipion tov Lootijuatos Apyeimy Ko | diayeipion twv Agitovpyiayv
Ewcodov/Eéodov.

3.1.4.1 dwoyeipion s K.M.E.

To yapoakmpiotikd TV cuyypovev AX. givar o molvmpoypouuari-
ouog (multiprogramming) kot M mwelvdigpyacio (multitasking). Xtmv
npmTn Tepintwon 1o AZ. pnopel va ektedel TanTOYPOVO TEPICTOTEPQ
amo éva mpoypappata (Yo tapddstypa, v opo wov n K.IMLE. tepyiévet



ATAVINGN OO L0 TEPLPEPELOKT] GUGKELT], OLTOG O YPOVOG KOVOLLOVIG»
pmopet va a&romomBel amd évar GAAO TPOYPOALE TOV Eival POPTOUEVO
oTNV KOPLO LVIUN), EVO 6T 0eVTEPT TTePinTmon 10 A.X. umopel vo, eKTe-
Ael Towtdypova TEPLoGOTEPEG Od pio epyacies (Yo TopAdeLypa, umopet
va yivovtot mopdAinio eKTUTOGELS Kol vtoloyiopot). H 6An dwadikacio
Bacileton og évav adyopiBuo ypovomrpoypapupaticuod, o omoiog otoyel-
€1 OTN LEYIOTOMOINGT| TNG ATOSOTIKOTNTOG KO TNG «OIKaIS» YPNONG TNG
K.M.E. and 1o péyroto apifud tov enelepyalOpevov diepyaciov.

3.1.4.2 Awoyeipion g Mvijung

H moAvdiepyasio mpobmobEtel dTL TNV KEVIPIKT LVALY EIVOL POPTOUEVOL
TEPIOCOTEPOL TOV VOGS TPOYPapaTe Tpog ekTéleon amd v KLIMLE. Oa
TPENEL, AoV, VoL YIVEL 1) SLEIPIOT TNG KVPOG LWVAUNG UE TETO0 TPO-
70, MOTE VOl EMTELYDEL O AMOTEAEGOTIKOG OLOUOPAGLOG TNG LETAED TV
Swpopwv Tpoypoupdtov. To Tpuque tov ALX. wov dwyelpileton v KO-
pLoL Lynun etvon o otayepiotis uviuns (memory manager). Ot epyaocieg
OV EMTEAEL O SLYEPIOTNG LVIUNG Etvat:

e H d1640eom tunpdtov pvnung o dlepyacies.

¢ H mopaxorodOnon ¢ KatdoTaong ¥pons TG HVIUNG, OCTE Vo,
yvopilel Ta eAedBepa 1 un TUNHOTO KAOE GTIYUN Kot VO TO, O10VE-
LEL O€ Olepyaoies.

e H ghevBépmon pviung amd diepyacieg mov dev  yperdlovrot.

o H avraliayn (swapping) dedouévov Petodd e KOPLOG UviUNG
KO TNG TEPLOYNG TOV HIGKOV (TEPLPEPELOKT] VL) TTOV YPNGLLO-
moteiton ¢ fonOnTikn TEPLOYN TNG KVPLUG VUG,

3.1.4.3 Awoyeipion tov Lvetiuaros Apyeiwy

To cvoua apyeimv eival o pépog tov A.Z. pe to omoio o xpNong €p-
yeton o€ dupeon enan. To A.Z. cuvibwg opyavdvel Ta apyeio Tov o€
Kataloyovg M pakélovg (directories 1| folders). Kabe xatdAoyog amo-
telelton amd apyeio, LTOKATAAOYOVS 1 VTOPAKEAOVS, ONLLOVPYDVTOG
pio oevopoeron uopes.

‘Eva cvompo apyeiov tov AX. TpoceEPEL GTOV XPNGTN £VOl ELKOVIKO
neplPdAlov dtayeipiong, To omoio tov divel T duvatdTNTa Vo EKTEAET
plo oepd and Tpa&elg OTmG 1 Onpovpyia (Le TPOGIOPIGUO OVOLUTOG
Kot TOTTOV), 1 JypoeN, 1 LETOVOUAGIO, 1 AVTIYPOOT Kot TO KAEIGLLO
apyelov. Emmiéov, elvatl duvath 1 TpOTOToinoT Tov TEPLEYOUEVOL | M
QVTLYPOPT| TOV TEPLEYOUEVOV EVOC apyeiov o€ £val dALO.

3.1.4.4 Awaycipion Agitovpyiayv Eiecooov/ESédov

To Mo Tov A.X. 10 0moio aGYOAElTOL LE TIC dladIKaAGIES E16OOV/
&€000v PeTalh TOV KEVTPIKOD HEPOVS KOl TOV EEMTEPIKADOV TPOG OVTO
GLOKELMV EENGPAAILEL TN O10GVVIEST] TOV GLUCKEVMOV UE TO KEVIPIKO

Agitovpyird,
2vertijuara

/T 1\_
4 '@ 5
R _ i "

Ké0Oe mpdypoppa Tpotod
EKTEAECTEL OO TNV KEVTPIKN
pvnun Bpicketon otny mept-
eepelakn pvnun (oxinpog oi-
0K0G), EV® KaTA TN StdpKeELDL
EKTELEOTG TOV GTNV KEVTPIKN
PN to Tpoypappa Stopd-
Cet amd ovtv Kot ypdipet de-
dopéva GE TR V.

%’ évav VIOAOYLOTH Ot TAN-
pogopieg amobnkevovial o
TEPLPEPELNKES LLOVADES (T.Y.
e oKANpovg dickovg) 6mov
Ta oTolyela StaTnpovvTaL Kot
LLETA TN S0KOT TNG TOPOYNG
pevpotog. Exel amobnkevo-
VoL To oToLy el ™G GLALOYEG
dedopévov (apyela-files),
dwyeipion Twv onoiwv ava-
Aappavel pépog tov AX. mov
koAeiton ZooTyua Apyeiwv
(file system).

Me tov 6po Eicodos (Input)
ovaQEPOUAGTE GT PoT| 6edo-
pévov mpog v K.IMLE. eved
pe tov 6po Eéedog (Output)
ovaQEPOUAGTE GT PoT| 6edo-
pévov and v K.ML.E. tpog
TIG TEPLPEPEINKES CVOKEVEG,
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Ewéva 3.4. To A.Z. Linux
etvar EA/AAK xon propet va
Tpé€etl péoa amd ontikd dioko
(LiveCD) yopic va omonteiton

poVIUN EYKOTAGTAON.

Py YOm N e

Ewéva 3.5. AX. OS X
¢ Apple.

P i

Ewoéva 3.6. A.X. Android
g Google
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cboTNUA KOt TNV OpoAn emkowvovia. Eriong, avaiapupdvel va dayeipt-
OTel TIG EVIOAEG IOV EKTEAOVVTOL KO TO, GOAALLOTO TTOL TOPOVGLALOVTOL.

2T1G APHOSLOTNTESG TOL GLYKEKPIUEVOL UEPOLS TOL ALX. Etvor 1 aTod0TIKT
OLEIPIOT TOV TEPIPEPELAKDY HOVAIMY KOL O OPICUOG TNG GEPAS KO-
VOTOINoNG TOV SPOP®Y OPUGTNPLOTTOV, OTIMG TOV OLTUATOV EYYPa-
eNG M avayvoons. 'Etot, o1 cuokevéc dakpivovtal oe dtauotpaloueves
(shared) kou amorxieriotinés (dedicated). Tig dwapolpaldpeveg cLOKEVEG
UITOPOLV VL TIC YPNOLULOTOLOVV TTOALOT YPNOTES TOVTOYPOVA, OTTMG Ol di-
OKOl, EVO TIG OMOKAEIGTIKEG UTOPEL VoL TIG YPNOILOTOIEL Evag ¥pNOTNG
KGOe oTryun, OTMC Ol EKTLIMTEG O1 OTTOT01 KUTA TN SLAPKELD TNG XPNONG
TOVG OEV EMTPEMETAL VO YPNCUYLOTOLOVVTOL OO AAAO TPOYPOULLLOL.

I'vootd Asttovpyikd Xvotipoto

"Exovv avomtuyBei dtapopa A.X. ta omoia a&lomolovy KotdAinia v

OPYITEKTOVIKY] TOV ENELEPYAOTOV. XT1 GLVEYELN TTapoTifevTon T o
YVOOTE 0o aVTAL.

To Unix avantoydnke ota epyactipia Bell Labs g AT&T to 1969.
To peyaddtepo pépog Tov €xel avamtuybel oe YADGGO TPOYPULLOTL-
opov C. To Unix amoterel éva A.Z. moAvdiepyaciog, KATAUEPIGHLOD
yxpévou (timesharing), moAl®v ypnotadv (multiuser), kot pe popnroTy-
7o, (portability) - dnAadn €VKOAN £YKATAGTAGT GE SLOPOPETIKOD TOTOV
GLGTNLOLTOL.

To MS-DOS (Microsoft Disk Operating System) givar A.X. 610 omoio
0l EVIOAEG TOV YPNOTN TANKTPOAOYOUVTOL GE pia Ypapur. Avamtoyon-

ke amd Vv etapeio Microsoft to 1981 yia Aoyaplacud g etopeiog
IBM (Ewdva 3.2).

Ta. MS Windows g Microsoft dia0étovv ypapikd mepipdAiov demapng
yxpnot mapabvpicov tonov (Ewova 3.3). [pdkettan yio AX. moAlamAmdv
JEPYOCLDY KOl TOAAATADY ¥pNoT®dV. Ao 0 1985 péypt ofjuepa £xovv
avomtuydet Stpopeg ekdooelg tv Windows (m.y. 95, 98, XP, 7, 8.1 x.a.).

To Linux givar éva Aertovpykd ovotnuo tomov Unix, 1o omoio onput-
ovpynOnke amd tov Linus Torvalds to 1991. O nyaiog K®IKAG TOL &i-
VO €OVOIKTOO», E AMOTEAEGLLO VO, AVOTTUGGETOL GUVEXDG OO LU0, LLE-
vYaAn kowotnta xpnotav (Ewova 3.4).

To Mac OS X €yet og Bdon 1o A.X. Unix Kot S10VEUETOL ATOKAEITTIKA
Yo xprion pe toug voroyotég Mac g etaipeioc Apple. To Mac OS
X gtvon n €EMEN Tov Mac OS 10 omoio Ntav 10 apywod A.X. tg Apple
(1984-1999). Ta. OS X daxpivovior yioo To TPOTOTLTO. YPOPIKA TEPT-
Barrovta demapng toug (Ewova 3.5).

To Android ypnoonoleitar Kupimg 68 GLOKEVEG KIVITIG THAEPWVING
ko tablets kot Tpéyel Tov mopnva tov AX. Linux. Apykd avamtoyon-



ke amo v Google (2007) kot apydtepa amd v Open Handset Alliance
(Ewova 3.6).

Avoke@oraimon

‘Eva A.Z amoteheitan and £va cHVOLO TPOYPUUUATOV TO OToio EAEY-
YOLV £VOL VTTOALOYIGTIKO GUGTNLO, KO AEITOVPYEL OG EVOIAUEGOC OVALLE-
60 6TO GUOTNUA Kol TOV ¥pNoth. Ta yapaktnploTikd Twv cuyypdvev
AZ. glvar 0 TOATPOYPAUUATICUOG Kol 1] ToAvdtepyacia. ‘Exovuv ava-
ntuyOel dtdpopa A.Z. Ta omoia e&ehicoovion TapdAAnio pe TV eEEAL-
&N NG APYLTEKTOVIKTG TV GUYYPOVAOV EMEEEPYACTMV.

Epotmoeis - Apaotnprotnres - Ofpata tpog cvlfnrnon

1. Tlowo pdro emiteret To Agttovpyikd XOHoTne GE VOV VTOAOYIOTH);

2. No avagépete ovopaoTikd Tig peBOS0VS dlayeiplong TOV TEPLPEPEL-
0K®OV GLOKELAOV Ao T0 A.Z.

3. Acite mowa A.X. d100£T€L TO EPYOGTNPLO VTOAOYIOTMY TOV GYOAEIOVL
00,G KOl EVTOTIOTE OUOLOTNTES KOl OLLPOPEC.

4. Av omv 14&n cag Ppiokovior paONTéEG PE SOPOPETIKY KATOY®-
M, pereote TIG acvpPatotreg Tov AX. petalld SpOopETIK®OV
YAOGGDV.

5. Avalnmote 10 LiveCD tov Linux kot S0KUAGTE TO G KATO10VG
VTOAOYIGTEG TOL GYOAKOV £PYAGTNPIoL.

6. Avalnmote mAnpogopiec yiu A.X. ta omoia givot GIAIKA 6T ¥pnon
toug oo Atopa pe Avamnpio (ApeA).

7. Tlow amnd To TapakdTe aroteAodv epyacieg evoc AX.;

A. Extomoon

B. Awyeipion pviqung

I. Ene&epyosio keipévov
A. Awyeipion K.MLE.

KEDAAAIO

Agitovpyird,
2vertijuara

VA

%

Xpnowot Yrepoivoeopuot

http://www.android.com
Awaditvakdg TOTOG Yo To
AZ. Android.

http://www.linux.gr/news
AL001KTVOKOG TOTTOG TNG EA-
vikng kowvotntag Linux.

AéEerg kKheod

Atemagn, Xootpa Apyeiov,
Awyeipion K.ML.E., Eicodog/
"E€odog, [Tuprvac.
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IHinpogoproka Xvompota

21001 Tov Kepalaiov ivar ot padntéc:

V" Na evta&ouv Tig YVOGELS TOLS Yio OEpoTa oyeTikd pe ™ dtoyeipion de-
SoUEV®V, TN dMovpyia, TNV omobKELGT Kot TV aVAKTNGOT) TANPOPO-
puwv oto oynua g Eeappoopévng Emotung tov Ynohoyiotav.

v Noa autiohoyolv 01t T 0ed0pHEVHL 0TOONKEVOVTOL GE OPYOVOUEVES OOLES
KOl OVOKTMVTOL LEGH CUYKEKPILEVAOV GUGTNUATOV Kot LEBOSOAOYLDV.

T eivon ta ITAnpo@oprakd XvoTipnato

To tedevtaio ypoévia £xovv dapopembel véeg amotioels yioo OEpato
OV aLPOPOVV T dlayeipion TV dedouEvavy, T dnuovpyia, amwodnKev-
o1, OVAKTNON Kot Xprom T TANpoeopiag. Ot amantioelg avtég 0dnyovv
otV avantuén PAcemv 0£00UEVOV KO VEDV TANPOPOPIOK®OV OPYLTEKTO-
vikwv. To [TAnpopopiaxd Xvotmpota kot ot Baoeig Asdopévav eviaoco-
vtai oto oynua s Eeapuroopévne Emotiung tov Ymoloyiotov.

IIinpooproxd cvotnua (IL.X.) ovopdletar éva 6vvoro ailn-
AOGVOYETILOPEVOV KOL AAMAETIOPAOVTOV OVTOTITOV TOV GULA-
Aéyovv, emeCepydlovtal, amodnkevovv, GVOKTOOV Kol LOVEPROLVY
TANPOPOPIES Y10 TNV VTOSTAPIEN TOV UTOPAGE®V KL EALEYYOV OE
[ gmyeipnon 1 6€ £vav opyaviouo.

‘Eva I1L.E. Aertovpyel péca oe éva mepifailov, ennpealetor omd ovtod
Kol To emnpedlel. Méoa o’ avtd Asttovpyet Kot to avOp®OTIVO duvoptkd
HE TNV TEYVOAOYIKT LITodour| mov dtabétel (Ewova 3.7).

ENIXEIPHZEIZ/OPTANIZMOI

Aopn, Kavoviopoi AsiToupyiag,

UEyEBOG, OXETEIG PE ETEPOUG,
OuVEPYOOiEg

I TEXNOAOTIA
(TexvoAoyikr

AIEPTAZIES
l Ymodopr)

h

v

ANOPQMINO AYNAMIKO
E&eidikeuon, eptreipia, kivnrpa,
SIATTPOCWTTIKEG KAl
ETTAYYEAUOTIKEG OXETEIG

Ewova 3.7. To povtéro aAinienidpaong evog I1. .

KEDAAAIO

Ipogpormioerg

* [Towa etvon ta. 6Tdd10 LAO-
moinong oG Topayyeiiog
HEC® d1adKTVOV);

* [log emdpd ) eEbmAmon Tov
A0d1kTHoV Kot TV SIKTH®V
o1 Asttovpyia evog opyovi-
opov 1| Jog emyeipnong;

* [og ektehovvTot ot Agt-
ToVPYlES TaPAYYEMMDV, TOPOL-
YOYNS Kot LETAPOPAS TPOTO-
VIOV € GLVONKEG TOYKOGLL-
omoinong;

=
£
Z

H ovtomta (entity) sivon pio
OQVTOVOLN LOVASA TOV PUGL-
KOO KOGLLOV, Y10l TOPASELYLLOL
éva avtikeipevo, éva Tpocm-
70, P KOTAGTOGN KOl YEVIKG
OTIONTOTE UTOPEL VO TPOGIL-
oplotel mg ave&aptnTn vIap-
&n. INa mapdaderypa, og éva
oyolelo, ovToTNTEG PITopel
va glval To. ovopoTa 1 To
oTolyEia TV LoONTOV, TOV
KkaOnyntdv, ot aibovoeg di-
daokoiag, ta Piprio ke
Ta&ne, ot Babporoyieg K.4.

zl

TN o emyeipnon mov dwavé-
HeL Stapopa 0N TPoidvtwy o
TPOYPOULOTIGUOG TOV EPYACL-
@V ™G, N TPAS0CT TOV Oryo.-
OV kot tor €£0da Stovoung Ko~
Bopilovv cg peydro Pobuo mv
kepdopopio ™mc. 'Etot, n epo-
dtaotikn aAvcioo (logistics)
nailel omovdaio poro oTIg
dpacmpdmrtéc e H a&o-
noinon evog ILE. yopw and
ovtd To. gyepoto givar kabo-
PLOTIKNG ONUAGTOG Y10 TNV €L
xeipnom.
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MAHPO®OPIAKO
ZYITHMA

EMIXEIPHEH

OPTANIZMOZ

Ewéva 3.8. Ta cuotatikd pépn
evog ILE.

€\%%

A
=~

s

Ewova 3.9. Zvuokeon

YPOLLOKMOKO LLE YPIoN
mhakérag Arduino.

Ot oVOyypovol e&umnpetntég
draBétovy mhaTedppa dedo-
pHévav dueong tpocPoong
yio dtayeipton kot dounon
EMLYEPTOLOKDY AVGEDV Poi-
GIGUEVEG GTO GUVVEPO.

Yuepa, k6Oe Loyoplaopds
pmopel va mepiéyet €mg Ko
100TB amo6 Blobs (Binary
Large OBject). Eva Blob
pmopet va €xet péyeog eka-
TovTadmv gigabyte.

MaBnTég

KaBnyntég
Tageig

Ewévo 3.10. Mio B.A. pe tpeig
oLALOYEG dedopEvamv.

184

Kabe TLE. anoteleiton and Adedouéva i Aiadikacics mov apopovv tyy
emyeipyon f tov opyavieud, Teyvoloyics INnpopopikng (viiko Kar Loyi-
ouiko) kou Avlpamovg (avlpamvo ovvauiko kai oroiknen) (Eucdva 3.8).

e éva [1L.X. ovvieleiton: Zvddoyn Aeoouévav, AroOnkeven Asdouévamy,
Ereepyacia Asdouévav kot llapovaiacny tns Iypopopias. H dwoyel-
plon TV dedopEvav evog I1.X. etvot onuavTikn yio Evay opyoavicpo 1 o
emyeipnon. [ to Adyo avtd amarteiton ) dnpovpyio EWOKNG VANPEG-
ag mov Ba kaBopiletl o) TG avdrykeg kot B) v duvatdtnTa TPOSRacNS G
dedOLEVA KO TAT pOPOpiES.

ApLTEKTOVIKES ATTOONKEVONG

Ké0e emyeipnom arxoAovdel d1opopeTikodc Tpdmovg amobnKevong Twv oe-
SOUEVAOV GULPMVA LE TIG OVAYKEG TNG KO TG TEYVOAOYIEG TOV UTOPEL val
vrootnpiet. Ot apyITEKTOVIKESG OmOONKELGTG KOTIYOPLOTOLOVVTOL OVOAO-
yo pe Tic pefdS0VE TOL YPNGIUOTOIOVY. XTIC APYITEKTOVIKES amoONKEy-
oNS duecns mpocfacis sivor duvatn 1 dueon TpodcPacn ota dedopEva M
TOL EUTOPEVIOTO LEGH CLOKELMV €1G000V. O1 KOTOYWPNCELS GTO GUOTI-
po oofnKevong LITopovv va Yivovtol pe cLoKELEG avayvapiong (Ewova
3.9). Xug Apypitentovikég amoBnksvons Pociousves o€ oikTvo 1 TpocPa-
o1 oTa 0EOOUEVA YIVETOL LECH EVOC OIKTVOL VITOAOYICTMV, OOV TO, dEO0-
péva, amofniedovtar gite Tomkd gite o€ K@mowo GAAN tomobecia TG Emt-
yeipnone. 'Etot diveton 1 Suvatdmra amopokpusuévng tpdsPacng oe Ol
ta dedopéva. Ot Apyitektovikés amoOkevons PoGIGUEVES 6TO GOVVEPO
ompilovtar 610 Al0dIKTLO Kot YPNGOTOIOVV TIG VITOOOUES EVOS TOPHYOV
vnpeciav ocvvvepov (Cloud Service Provider, CSP). ITepuhapBavouy Aet-
TOVPYIKO GUGTNLLOL Y10, VITNPEGIEG GUVVEPOL KO TLG ATTOPOITITEG OLOSTKTLO-
KEC VTN PETie Tov €UGPAAILOVY TN SUGVVOEGIUOTITO KO T1) OLUAEITOVP-
Yot Ta. [100 TN GUYKEKPIUEVT OPYITEKTOVIKT LITAPYEL T SuvaTOTNTO OWOEN-
OMG O€ TPAYLLOTIKO YPOVO TOV amoONKeLTIKOD YMPOoL Kot dttiBevtan vin-
PECIEC TOV EMTPETOVY TV ATOONKEVGT UEYOA®Y TOCOTTWOV 1l Sounué-
vyg mipogopiag, N onoia ivon TPosPAGIUN HEGH TOV SUSIKTVLOV, YMPIg
TNV avAayKn Tomikng ammobkevong kot eneEepyaciog.

Baoeig Agoopéverv

H amoteleopatikn Kot omodotiky| dlayeipion tov dedopévav evog I1.E.
amoutel TNV opydvwon tovg pe dopnpévo tpoémo. o to okomd avtd
ypnoponoovvtol Baseis Asdousvawv (Data Bases, D.B.) mov amnote-
AoVV T0 Agttovpykd moprva tov IL.E.. Xe pio B.A. xotaypdagpovtol oho-
KAMNpoUEVES GVAAOYEG dedopévav Tov cuayetilovtat (Ewdva 3.10).

Baon Agdopévaov (B.A.) givor pia opyaveopévy cviroyn and ov-
oyeTiiopeva dedopéva, enelepyoopéva ko amodnkevpévo pe té-
TOW0 TPOTO, OGTE VO, PTOPOVV VO, YPCLHOTOLOVVTAL GE OAES TIG
EQUPROYES EVOS 0pYaVIoNOV 1| PLOg EMLEEIpNONG.




H mo ocvvnbiopévn popen B.A. eivar ov Zyeorarnés Baoeig Aeoouévav
(2.B.4.), 6mov Ta 0e60UEVE OPYAVAOVOVTOL GE GLGYETILOUEVOVG TTIVOKES
pe Baon to Zyeotaxd Movtéro Agdopévov. INa Tapadetypo, otny KO-
va 3.11 1o Koo oTotyEio TV 2 TVAK®V ival 0 KMOKOS TOL LoBNUATOG,

Srrypudtono [ivoxo Mabnudrov

Kwowiog Madijporos| ‘Ovopa_Maebijporog Awaxtikég Qpeg
20 Egappoyés TTinpopopucric 2

30 Ewsoyoyn oty Emomun tov H'Y | 1

Srrypudrono [ivoxo Kobpymrov

ApBuiéc Mntpooy Erdvopo  |Ovopo  |... [Kodwiog Mobnpotod

7329 Endvopol | Ovopal 20

7499 Encévopo2 | Ovopo2 30

7384 Encdvopo3 | 'Ovopo3 20

Ewova 3.11. Zyectaxd Moviédlo Aedopévav pe Eva Kovd ctotyeio.

H dwyeipion tov cvoyetilopevov dedopévov piog B.A. yivetor pe éva
GUVOAO KOTOAANA®V TPOYpappdTeV T0 omoio koisiton 2voTnua Ai-
ayeipions ™s Baong Acoouévarv - 2ABA (Database Management
System, DBMS) (Euova 3.12).

ZooTnua Ma8nToAdyio
MaénTég Alayeipiong
Kaenynrég Baoswv ;;‘2;"1;‘:::
Tageig AeSopévwv Mpoypdauparog

Ewova 3.12. Aedopéva kot Z.A.B.A.

To cvotpota dtayeiptong PAcewv deOOUEVOV OAANAETIOPOVV LE TOV
XPNOTN HEGA OO YADGGES EPOTATOKPIGEMV.

I'hoooeg Epotoarmokpicewv (SQL, XML)

Mia and tig npopiréotepeg YADooeg epmtoanokpicemy givor 11 SQL
(Structured Query Language, Aounuévy I'’owocea Epotanokpicewy),
n omoio avartoyOnke to 1971 and v IBM.

AMAN o onpavTikn YAOooo epotoanokpicewy eivoun XML, (Extensible
Markup Language, Enckraowun I'ioocoa Zijuavong). H XML ypnot-
LOTOIMVTOS V0L GUVOLO KOVOVMV KOBIGTA EQIKTT TN ONtovpyio 0moloc-
ONTOTE ETIKETOG OTMOLTEITOL Y10L TV TTEPLY PPN TV SESOUEVOV KOl TNG 00-
ung tovg (Eucova 3.13).

H dopn twv dedopévov 6mmg avtd avorapiotavior amd v XML,
OTITIKG £YEL TN LOPPT) EVOS AVATOO0V SEVTPOV TO O0Tol0 CeKvaeL amd
pa pifo kot exteivetal mpog T KATt® pe moAlomAd kKAadwd. H XML me-
priapBdavel 1t yAdooo epmtonokpicewv “Xpath”, n omoia emtpénel
™V OTOTOGCT EPOTNUATOV CE LOPPT EKPPAGHS OLAIPOUNS 1| LOVO-

Ilypopopraxd.
2vertijuara

Yyeotokd Movtého Aedopié-
vov (Relation Data Model,
RDM) &tvon to €id0g tov Aoyt-
K0U Hovtéhov Bacewv dedopié-
VoV oL propet vo cuvovadet
ToL SES0OLEVH EVOG VKDL LLE TOL
dedopéva evog GAlov, apkel o
dvo Tivakeg va £youv £val Kot-
Vo ototyeilo dedopévay.

SELECT ENAME, JOB, SAL
FROM EMPLOYES WHERE
DEPTNO =20

AND SAL > 1000;

Me v gpmtnomn ovty oe SQL
ektelettar avaditnon ot fdon
dedopévaov EMPLOYES «on emt-
oTpEQEL TO Ovopa, TN BEom Kot
oV oo TV VTOAAA®Y TNG
devbuvong 20 mov kepdilovv
wéveo amd 1000 gvpd.

<2xml version=

<library>
<book>
<title>Networks/title>
<copies>15</copies>
</book>

<book>
<tile>Algortthms<title>
<copies>8</copies>
</book>

</ibrary>

Ewova 3.13. Tpuqpo XML
KEWEVOL YiaL Lol SOVELTTIK

Bprobnim.
/library/book[copies>10]/title

"1.0" encoding="UTF-8"2>

Me avt TV éxppoon
SladpopnG EMAEYOVTOL KO
EMOTPEPOVTAL OL TITAOL TOV
BPriwv ™g PProbnkng

pe meplocoTepa omd 10
avtitvma. AT TV ToPATavVED
BProbnkn Oa emotpopel o
tithog Networks.

851



ENOTHTA

Oéuata Epoapuocusvys
Emaortiung tov Yroloyietadv

)

%

Xpniowor Yaepoivoeouon
http://www.w3.org/standards/
xml/core

Ald1KTLOKOS TOTOG V0L TG
Tpodiaypapés xml.
http://www.w3schools.com/
XPath/

Ald1KTVOKOG TOTOC TV
nwpodiaypaenv Xpath.

AéEerc Khewora
Apyrrextovikég Amodnkev-
ong, 'hdooeg Epmtamoxpi-
GEMV, ZVOTHLLOTO oD KeEL-
ong TAnpoeopldv, ['Adcceg
ZNpoavongs, AKTuokEG Zyect-
akég Baogig Agdopévav.

186

otV (path expression) Kot amokpiveTal EMGTPEPOVTOS T dedOUEVA
T0L 07Ol TANPOVV T, KPLTHPLo TOV E£YEL BEGEL O YPNOTIG.

Avoke@oraimon

>to [1.XE. n opydvmon Kot 1 dtoryeipion 0E00UEVOV GE EMYEPNOLOKT
Baon £xel epmiovtiotel pe TN ypnon PAcemv 0E00UEVOV KoL TEXVIKES
Baciopéveg 1o diktvo. H a&lomoinon twv duvatot)tmy Tov GOVVEQOL
(cloud) emtpémel v avdmtuén evog opyovIGLOV 1 UOG ETLYElpNoNg
YOPIc EMEVOVGEIC € VTOAOYIGTIKT) VTTOSOUT. O1 YADOGCES EPOTOATOKPT-
oEMV EVOC GLOTNLATOG Ol eiptong Pdoemv dedopévmv 6mmcn SQL kot
N XML a&lomotovviat o€ Eva e0py PACLLO. ETLYEPNCLOKDV EQOPLOYDV.

Epomioscic - O¢pata mpog ovlntnon - ApactnploTnTes

1. Opyovidote ded0pUEVA KO TANPOPOPIES TTOV ALPOPOVY TNV TAEN GOG
N 10 oYoAeio cag (Tocol pantéc, mdoeg LabNTPIES, TOCES TAEELS)
Ko Olopope®OoTe Eva pkpd aAndwo I1.E. mov va agopd ™ {on 610
ooAglo.

2. Evnuepwbeite amd coppodntéc cog yioo To. GLGTHUATO OPYAVMOCNS
TOV ONUOGI®OV OPYOVIGULAOV GAADV YOPOV.

3. Tlow ta MAeovekTuaTo TNG XPNONG Kot TNG a&l0moinong TG TeXVL-
KNG omoOnKevong dedoUEVDV GTO GHVVEQO;

4. Me moieg yAwooeg mpoypappatilovtol to oOyypova meptpdiiovta
tov [TAnpopoplokdv Zvotudtmv;

5. Emokegteite puo emyeipnon g meployfg ooG Kol EVILEPDOGTE TOVG
CLHHOONTEG o0 Yo TN dadtkacior opydvwong . [odg opyavmdvo-
VIOl 01 TPOUNOEEG TG, TG YiveTan 1 O10KIVOT TV EUTOPEVUATOV
N TOV VINPECIDOV TOV TOPEYEL KO TOG EYEL OPYAVODEL TO TUNHO TOVL
Aoyiotnpiov.

6. No yapokmmpioete pe Zmotod 11 AGBoC TIC TOPAKATO TPOTAGELS:

A. 'Eva IL.Z. Aertovpyet péoa og €va meptpdAiov mov 1o emnpedlet
Kol amd 1o omoio emnpealeTat.

B. Ztic apyrtektovikéc amobnkevong PocioUEVEC 6TO GUVVEQO &i-
Vol avoykoeio 1 TOTKn amofnKeLoT TV 0E00UEVOV.

I. H dwyeipion tov cvoyetilopevov dedopévov piag B.A. yivetan
UEG® TOV GLOTNUATOC dlayeiptong ¢ B.A..

A. Méow 10V oYecLOKOD HOVTEAOL dedOUEVDV GLVOLALoVTaL TO
dedopéva evog mivaka pe to dedopéva evog GAAAOL, apkel va
€xouv &va Kovod 6Toryelo dEdOUEVMV.

E. To ILX. avantoccovtol e 6KOmO TV LIOCTNPIEN TOV OTOPA-
GEMV KOL TOV EAEYYO LOG EMLyeipnong.



AIKTLO

21001 TOV KePaiaiov givat:

V" O1 pobntég va evtdEouv Tig YVMGELS TOVG Yo OEHATO EMKOVOVIOG
Kot SIKTOMONG CLOTHUATOV 6TO SoYNpa TS Eeappoouévne Emom-
ung Tov Y ToAOYIGTOV.

V" O1 poBntéc va opyavdcovy 6e voNTikd Hoviéro ta Pacikd Oépata
OV 0POPOVV TO. FIKTVLO EMKOVOVINGS.

Tv givar éva AikTvo YToroytot®V

H paydaio e£EMEN KabBdg Kol 11 6GVYKAON TOV VTOAOYIGTIKAOV LE TO
TNAETIKOIVOVIOKO CUGTHUOTO £YEL EMPEPEL ONUOVTIKEG AAAAYEG GTOV
TPOTO L€ TOV OTOI0 EMKOVOVOLV Kol GLVOALAGGOVTOL 01 AvOpwmotl. H
amovtoyov npdsfacn oe duesa SBEGILOVE VITOAOYICTIKOVS TOPOLS
Kol 0cVPUATES GLUOKEVES, KAOMG Kot 1 avATTLEY GLVOEGEMV UEYAANG
TayHTNTOG OLEVKOADVEL TN CLVEPYAGTO KO TIG KOWVWOVIKEG AAANAETIOPA-
oelc. Ta diktvo LVTOAOYIGTOV, e KUP10 ekTPOS®mTO T0 Atadiktvo (Inter-
net) wapEyovy TV amapaitnTn vIodoun yo v enitevén g Kowvoviag
¢ [IAnpopopioac.

Aiktvo Ymoloyrot@v 1 Aiktvo Enwowvovieov etvor éva ocbvoro
GLVOEDEUEVAOV LETAED TOVG GLGKEVMV LLE PLOIKEG GLVOEGELS (KovA-
Mo emKov@Viog), Ol 0Toieg LTOPOVV VA TAPEyoLV, Vo GTEAVOLV, VoL
npowOovv kat va Aappdvovy mAnpopopieg (amid dedopéva, N0, 1-
Kova kot Bivreo).

O1 vTOAOYIGTEG KOl 0L GUGKEVES (EKTVTTOTES, TEPUATIKA, OPOLOAOYNTEG
Kot 00pueOPoL) TOL GLVOEOVTAL GE £va dlkTvo ovopdaloviar etabuol
N TEPUATIKES GVOKEVES. XAPAKTNPIGTIKEG EQUPLOYES OIKTVMV VITOAO-
YIOTAOV amoTELOVV 01 TNAEMIKOWV®VIES (oTafepr/KivTh TNAEQOVIM), 1
KOA®OLOKT TNAEOPAGT), TO NAEKTPOVIKO Taryvdpopeio, N TNAeypapia, N
TNAESAGKEYT]), Ol OLKOVOLKEG VINPEGIES (TT.). NAEKTPOVIKT] GUVOAAQ-
YN HE TV £0opia), Ol TOANGELS, TO LAPKETIVYK KOL 1) OLOLPTLLLOT).

KEDAAAIO

Ipogpormiocerg

* [Tog emtvyydveton n emt-
KOW®VIO TOV VTOAOYIGTIK®V
GLOTNUATOV;

* [Towo vrodoun amarteiTon
v vo emttevy et 1) emtkot-
vovia peta&d Tov S10popmv
Tunudatev og £va [IAnpogo-
plokd XOoTN oL

* [Toteg GuoKEVEG PN OLNLO-
TOLoVVTOL 6T dOUN G EVOG
dktHov;

* TToweg etvon o1 6Oyypoveg
VINPEGIES TOV IKTOOV VTTO-
AOYLOTOV;
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Zroixeio

Mpapun HETayWYAg

MeTédoong

Ewoéva 3.14. Xtoyeia
Metaywyng. Xe avti v
KOTNnyopio oviKouyv ot
Iépupeg (Bridges),
ot Metaywyeig (Switches),
ot Apoporoyntég (Routers)
ko ot [Toheg (Gateways).

To Aoytopukd to omoio mpary-
HoTonotel TIg S1dpopeg Aet-
TOVPYiEg EVOG SIKTVLOV (OTIWG
dpopoAOYN O, EAEYYO CPOA-
HOT@V, TUNUOTOTOMOT| T
popopiac, KPLTTOYPAPN-

o1 TANPOPOPiaS) ivan opya-
VoLEVo pE Baon kavoveg, o
omnoiot ovopdalovtat ZpawTo-
KolAa.

188

XToyeio OIKTOVOV

O1 014popeg GLOKEVEG EVOG OTKTVOV GLVOEOVTOL LETAED TOVG LE YPOLLL-
uég/Cenelg petadoong (links).

g éva SIKTLO VIAPYOVV DIOAOYIGTES VODOYNS, YPOUUES HETAOOCHS
KO GTOLYELO HETAYWYIG.

Ot Yrohoyrotég Yrodoymg (hosts) mailovv 1o pdAo Tov TOUTOL 1 TOV
J€KTN KoL umopet vor elvat KV TEC GUOKEVES, TPOCMTMIKOL VITOAOYIOTEG,
N KEVIPIKA 1oYvpd vIToAoYloTIKA cvothpata (Mainframes).

Ot I'pappéc Metddoong (Transmission Lines, Links) amotehovv ta
QULOIKE POVOTATIO. EMKOWVOVING (KavdAlo 1 0iovAovS) SUUEGOL TMV
omoiwv peTapépovot Ta dedopéva, amd T pio cuokevn otnv dAn. H
emKovovia yivetol PLe aGVPUOTO KOl EVGUPUOTO TPOTO.

To Zrovyeio Metayoyng (Switching Elements) sivot ot evdidpeseg ov-
OKEVEG TTOL GLVIEOVV TIG YPOUUES LETAOOONG KO EMLPOPTILOVTAL LLE TO
£PYO LETAPOPAS TMV OEGOUEVMV ad TNV pio TAEVPA GTNV GAAN LECH
JOIKAGLOV YVOOTOV MG dpopoAdynon kovn petaymyn (Euova 3.14).

Katnyopromoinon otktoov

‘Eva diktvo pmopet vo avikel o 01dpopeg katnyopieg avdioya pe
YEQYPOPIKN TOV £KTOGT, TO HEYEDOS TOV Kol TNV TEYVOLOYiD LETAIOONG
Kol TpomONoNg Tov ¥PNGYLOTOLEL.

3.3.3.1 Eion O1ktomv avdioyo pue tTyy TEYvoL0Yia HETAOOGNHS

Yta Aiktve onpeiov mpog onueio (point to point) dnuovpyovvrol
ouvoéaelg peta&h dVo KOUP®V, OmOTE Eva LNVOLLO SLATPEXOVTOS TOAAES
TETO1EC GLVOECELS, POAVEL GTOV TPOOPIGHO TOV. XT0 JIKTVO EKTTOUTIG,
O T LEAT TOL JIKTVLOL pHolpAlovTat Evay Koo dlawro. X1V moivek-
moury (multicasting) To pvopo ApBAVETOL 0O GUYKEKPILEVOLS TTOL-
pPOATTEG VO 0TV Kaboliky ekmouny (broadcasting) amd dhovg.

3.3.3.2 Eion oiktowy avdioyo ue TRy TEYVOLO0YiA.
wpowdnong tyg minpopopiag

210 0IKTLO PETAY®YNS KUKAMNOTOG (circuit switching networks) 1 petd-
d00N EMTVYYAVETOL PEGO OO L0 OTOKAEIGTIKA YPNGLOTOIOVUEVT] QUG-
K1 60voEon (KUKAwua), Ty omoio, 1o OES0UEVH OV VITOPAALOVTOL GE KO-
uia emeEepyacio KoTd T 01EAELGT TOLS amd To dikTvo. H teyvoroyia peta-
YOYNG KUKAMDUOTOS YPNOLOTOLEITON KUPIMG GTO TNAEPMOVIKS STKTVO.

Y10 dikTva petaymyng mtakétov (packet switching networks) to dedo-
péva yopifovtor og pikpdtepa Tunpata, to rakére. Kabe moxéto népav



TOL TUNLLOLTOG TTPOS OTOGTOAT, TTEPIEYEL KO TANPOPOpPieg EAEYYOL Ol OTO1-
€G 16 PAAIlOVV TN 6MGTY OPOLOAOYNOT| TOV TOKETOL HEGO GTO OIKTVO.
211 GUVEXEWD OVTO LECH EVOLIUEC®V KOUP @Y 1| GTOLEI®V HETAYMYNG,
@OAVOLY GTOV TEMKO TOPOANTTI TOL TO, GUVOPLOAOYEL KOl dNOVPYEL TO
apyd pvopa. To mokéTo pmropovv vo akolovBolv v idta Stadpoun 1
KGO TokéETo pmopet va akoAovdel T oKy Tov Sadpoun).

3.3.3.3 Eion oiktowy fdoet mepiroyis mov KaAvTTovy

To Tomkéd Aiktoa (LAN — Local Area Networks) kaAdmtouv pio pu-
KpN €KTOOT), GLVOEOVTOGS GLGKEVEG OV PpickovTal o€ £va SMIATIO 1) G
éva KTiplo 1 cuYKPOTNUA KTIPi®V.

To. MytpomotikGd Aiktva (MAN — Metropolitan Area Networks)
ekteivovtal 6To TEPIPAALOV oG OAOKANPNG TOANG KOl P CLULOTO100-
vtol yuo Ty dtacvvoeon diktowv LAN 1 cav diktva koppov. [opao-
delypota €101V SIKTO®V givat £vol TNAETIKOVOVIOKO 01KTVO VTTOOO-
UNG Kat €va O1KkTLo KaAmOlakng tnAeopaong (Euwova 3.15).

Ta diktva Evpeiag eproyng (WAN — Wide Area Networks) emextei-
VOVTOUL GE LEYAAES YEDYPUPIKES TEPLOYEG TTOV ATOTELOVVTAL OO O18PO-
PEC XOPES N aKOU Kot NTeipovg. Xpnoiponotovv mAnbog evotbpesmv
GLGKELMV, OTMG T.)Y. SOPLPOPOVC.

MntpotroAiTiké AikTuo

Kevrpikog KopBog/
Ynueio MpooBaong

Kevrpikog KopBog/
Znpeio MpéoBaong

Ewova 3.15. IMapdderypo evog MNTpOomoMTIKod SIKTHOL TOV
amoteleitar amd 4 diktoa.

Tomoloyieg SikTO®V

O tpdmog e Tov omoio cuvdcovtan ot otafpot oe €va dikTvo ovoudle-
TOL TOTTOAOYIO OIKTDOV.

Yrdpyovv tpeig Pacikég Tomoroyieg dOkTO®V, Ol 0moieg SoPEPOVY MG
TPOG TNV 0E0MGTIO, TO KOGTOG, TNV 0VOYT TOVG GE GOAALATO KOl TNV
TaXOTNTO OVOVIIYNG LETE OTtO KATAPPELOT).

Tomohoyia Aotépa: Yrdpyet Evag keviptkdg KOUPOG Yo Tov EAEYYO TNG
KUKAOQOpPLOG Kot OAEG 01 GLOKEVEG GLVIEOVTOL LE AVTOV UE P PLGIKN
ouvdeon (Ewova 3.16).

3.3

Aixtoa
Yroloyictarv

Awadixrvo (Internet 1j
internetwork) givon €va G-
VOAO 0t6 000 N TEPIOGOTE-

pa diktoo (LAN, MAN, WAN
KATL.) TOL GLVOEOVTOL LETOED
TOVG L€ KOTAAANAES GUOKEVES.
INuepa pe tov 6po Aadiktuo
OVOPEPOLLOGTE GTNV TEYVOAO-
vioo Tov otpileton oto TPWTO-
koA TCP kot IP ko amote-
Agl ) Paon yia Tig EQUPHOYES
otov [aykoéopo Ioto (World
Wide Web, WWW).

To TCP/IP (Transmission
Control Protocol/Internet
Protocol=ITpwtorxoiro EA&y-
yov Metadoong / IIpwtdko-
Ao Awaditdov) eivat pia
GLAAOYN TPMOTOKOAA®V EML-
Kowvoviag ota omoio Pocile-
Tot 10 AwadikTvo.

YtoAoyioTig

KaAwdio

Kevtpikdg koppog

Ewova 3.16. Tomoroyia
Aoctépa.
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KaAwdio
i

[\

YTrohoyioTrig

Ewova 3.17. Tomoroyia
Aaxtoliov.

YTrohoyIoTrG

$— Kahabic

Ewova 3.18. Tomoroyia
Aptplog.

Ewova 3.20. Sir Tim Berners
Lee. O dnpuovpyodg tov
Toyxdopov Iotod.
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Tomoloyia AakToriov: Ze avTNV TNV TOTOAOYiM, 1) KAOE CLGKELT GLV-
déetan e o ypopuun (point-to-point link) pe tic dvo durhovég cuokev-
£G, OMuovpydvtag Eva daktoio. ‘Eva uiqvopo peta@épetol ond tov
Ka0e kOpUPo oTOV SMAAVO TOV TPOG TNV 1010 KartevBvvomn péypt va eOda-
0€l GTOV TPOOPIGHO ToL (gikova 3.17). H tomoloyia avtn ¥pnoiLonot-
eltol TOG0 G€ TOMIKA OGO Kot EVPELNG TEPLOYNG diKTLAL.

Tomoloyio Aptypiag: Xtnv TomoAoyia LT, VILAPYEL Lol Ypopun (Ko-
A®S10) TOL OMOTEAEL TN POYOKOKOALE TOV OIKTVOV KOl OAEG O1 GLOKEVEG
elvatl cvvoepéveg o avtnv (Ewova 3.20). H tonoAoyia avtr cuvavtd-
Tl KUPIWG 6€ TOMKE diKTLAL.

Extog and 116 tpelg avtég Pacikég Tomoloyieg vapyovy Kot GAAES Ot
omoieg amoTEAOVV TOPAALAYES/TUVOLOGHOVS TOV TPLOV PACIKOV, OTMG
01 TOToAOYieG TAEYLLOTOG KOl TOTTOAOYIEG OEVOPOV.

Oleg 01 katnyoplomocelg mov Exovv avapepHei péypt topa cuvowilo-
VIOl 6ToV TopakiTe vontikd yéptn (Ewova 3.19):

Aptnpiag — Tomkd
AlkToa Hizpiogsf Evpeiog
| - — nov
Aovies e Ynohoyiotdv - Heproiic
Aoxtvkiov //\ Mnrpomoiatid
Teyvoldoyia
= P
ILinpogopiac
ZInpeiov mpog - Metayoyic Metayoyig
onpeio Eicuopatys Kuki.operog Moxéton

Ewova 3.19. Nontikdg yaptng Kotnyoplonoinons tov AKtoov Y TOA0YIGTOV.

20YYPOVES VTN PECLES HIKTVMV

Ot oVvyypoveg vanpecieg TV SIKTH®OV VTOAOYICT®OV oTnpiloviot Kupi-
®G OTNV OALOTOON avamTuEn Tov ALdKTOOV, TO 0Toio amd £va pOLO
TOPOVGIOCTC TANPOPOPLOV HETOAAGYONKE GE Eva PYALEID KOWVOVIKNG
SIKTHMONG, AVALOPPDOVOVTOS TOV TPOTO ETKOIVOVING KOl GUVEPYUGTOG
HETAED avOpOTOV.

O Hoykocpog Ietég (World Wide Web 1 amhé Web), diver oto ypn-
ot T SVVATOTNTA TN TPOSPACNG GE PUEYOAN TOKIALL AtO TANPOPO-
piec mov eivar amodnkevpéveg 6TO S10OIKTVO VIO LOPPN IGTOCEAID®V.

H miepovia péowm dwductvov (Voice over IP 1} VoIP) tpocopépel pw-
VNTIKT GUVOLALD GE TPAYLOTIKO XPOVO LE KOAT TOOTNTO KO UE UNOE-
VKO KOGTOC,.



O tgyvoroyiec DSL (Digital Subscriber Line) mapéyovv mpocfoon
VYNAGV TOYLTNTOV GTO SLOTKTVO KOt LLE XPTOT) TV VTOPYOVGHOV YOA-
KIVOV TNAEPOVIKOV YPOUUDV.

To Yroroyrotikd Né@og 1} ovvvepo (Cloud Computing) mapéyet vro-
AOYLGTIKOUG TTOPOVS (0TS SLAPOPES EPAPLOYES, PACGEIC dEdOUEVMV,
vaNpeciec apyelwv, NAEKTPOVIKO TaYLOPOUELD K.0.) HECH EVOC OIKTV-
oL vohoytotwv. [Ipoxettal yio pio ToyKOGUIo TEXVOAOYIKTY VITOJOUN
(global technological infrastructure), otnv omoia 0 ypNoTNG EVOC VITO-
Aoylot) €xel TpOcPaom Kot YPNOYLOTOLEL AOYIGUIKO Kot OESOUEVA TOL
omoio etvar gykateotnuéva 1 Bpliokovial EKTOG TOL TPOCOTIKOV TOV
VTOAOYIGTIKOY GUGTNLOTOG,

Avoke@oiaioon

AIKTLOL VTTOAOYIGTMOV ONUIOVPYOVVTOL LE TN OLUCVVOEST] VITOAOYICTMOV
KOl TEPLUPEPEINKADY GLGKELMV LLE O1APOPOVG TPOTOVS. O1VINPEGiES TOV
SIKTOH®V €YOVV EQUPUOYT] GTOVG TEPLGGOTEPOVS TOUEIS TNG Ko pept-
vOTNTAG HaG. AVadDOVTOL KOAVOUPLES EPAPLOYEG GE TOAD cuy v Baon.

Epomiosic - Apaostnprotreg - Oépata tpog cvlnon

1. Tuelvar éva 61KTVLO VTTOAOYIOTOV;

2. Avalnmote 610 0100iKTVO TANPOPOPIES Yo TN SOUN TOL JIKTVOV
THS KIVHTIS THAEPVIOS. Av 6TV TAEN 6ag Ppickovtotl podntéc e
OLOLPOPETIKN KATAYMYY|, CUYKPIVETE T GYETIKA OTKTLA LETOED TOVG
amd TAELPAC OOUNG TOVG (OLOIKN EpYacia).

3. Avalnmote TAnpo@opieg 6To S1adIKTLO Yol TOL KUPLOL YOLPOKTPLOTL
K6 600 EVOLPUATOV KOl 2 AGUPUATOV KAVIALDY ETIKOIVWVIAS.

4. Avalnmote 610 0100iKTVO TANPOPOPIES VIO VIINPEGIES VITOAOYIGTI-
K0V Vépoug.

5. Avalnmote mAnpogopieg yio TNV GUUPOAT TV OIKTOMOV VTOAOY1-
OTOV 6TV LTOSTNPIEN ANEA.

6. IlowEg amd T TOPUKATO TPOTAGELS EIVOL GOOTES;

A. Ot Ynoroylotéc Ymoodoyng umopel vor eitval Kivntég GVOKEVEC,
TPOCMTIKOL VTOAOYIGTEC.

B. Xta Alktva Metayoyng Kvkiopoatog to dedopévo vroBaAro-
VIOl 6€ EMEEEPYOTIO KATA TV OEAELGT| TOVS OTO TO OTKTVO.

I To Mntpomolrtikd Aiktva eivon peyarvtepa and ta Aiktvo Ev-
peiag [eproync.

A. H Tomoloyio AaktuAiov ypnoiponoteitol 1060 6€ TOTIKA 0G0
Kol gvpeiog TePLoyNg dikTva.

KEDAAAIO

Aixtoa
Yroiopieraw

e

L
Q)
). g

[oAAd ITAnpogoprakd Xv-
GTLOTO YPTGLLOTOL00V Ap-
YTEKTOVIKES OmofnKELOTG
Booiopéveg oto dikTvo Kot
GTO GUVVEQO.

Yo

%

Xpnowot Yrepoivoeopuor

http://www.w3.org
O opyavicpog World Wide
Web Consortium.

http://www.eett.gr/opencms/
opencms/EETT/index.html
E6vui Emrpomn Tniemucor-
voviov kot Tayvdpopeimv.

http://www.yme.gr
Yrovpyeio Yrodopdv Meta-
QOpPAOV Kot AIKTO®V

AéEaic Khe1d1d

Aiktvo, LeTaymyn, LETadoo,
tomoloyieg, dtadiktvo, LAN,
WAN, vtoAoy1oTIKO VEQOG.
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Teyvnt Nonuoovvy

21001 Tov Keparaiov ivar ot padntéc:

v" Na gvta&ovv v Teyvnt Nonpoovvn oto oynpa g Eeappoopié-
v Emomung tov Yroloyiotdv

v No yvopicovv Tig EMOTNUOVIKES TEPLOXES EQOPLOYNS TG Texyntig
Nonpoovvng

v/ Na propolv va avapEépovy Topels 6Tovg 0moiong £xeL EPOPUOYN M
Teyvnt| Nonpoovvn.

Tu etvar  Teyvnt) Nonpoosvvn

To tedevtaia xpovia n Teyvnt Nonpoosvvn €xet evtaybel oto oynuo
¢ Epappoouévne Emomune tov Yroloyotodv Aoym tov Bepdtov
OV TPOAYUATEVETAL KO TOV SEEIOTHTMOV TOL AVOTTOGGOVTAL GTOVG Y®-

POVG EPAPHOYNG THG.

Teyvnt Nonpoovvn (T.N.) €ival o Topéag g EMOTUNG TOV
VTOLOYLOTAV, TOV OGYOLEITAL PE TN GYEGIAGT EVPVOV VTOLOYL-
OTIKAV GUGTNLATOV, 01A001] CUCTNUATOV IKAVAV VL0 AEITOVP-
vieg TOV A0did0VTOL 6E AVOPOTIVY] VO LOGHVY].

H T.N. epgaviletar o€ dtdpopa media, 6mwg:

®  OTOV TPOYPUUUATIGUO NAEKTPOVIKAOV TOLYVIOUDY

® OTO EUTEPO GLUGTNHUATO TO OTTOT0L YPNCUYLOTOLOVVTOL Yo THV ANYN
amoPdcemV YOpw and ntuato Tpayuatikng (ong, oldyvmon Kol
Oepancio acOeveldv

e omv enefepyacio GLOIKOV YA®GSOV Tov fondd oy Katovonon
TOV VONUATOV piog YADGGOG LE TN XPNoN UNYaVOV

® OTOV TPOYPOUUUATIGUO VONUOVOG CUUTEPIPOPAS GE UNYOVES LE TN
YPNOT VEVPOVIKOV OIKTOMV TO OO0 TPOCOUOLDVOLV TIG PUCIKEG
GLVOECELG EVOG aVOPOTIVOL £YKEPAAOV

®  OTN POUTOTIKY OOV TPOYPAUUATICOVTOL VTTOAOYIGTIKE GLGTHLOTOL
MOOTE VO «PAETOLVY, VO «OKOOLV» Kol Vo, «ovTopovv» Ue PBdom to
avOpomva Tpdtuma copmep1popds (Euwova 3.21).

KED®AAAIO -

IIpoepmtioeig

* Xe £vov aydvo. GKOKL LETO-
&O avOp®TOV Kol VITOAOYIOTN
g oxedalovrar ot ThAVEG
KWVNGELS TG UV

* [Idg Aetrtovpyel Eva choTa
d16pbmong Keyevoypapov;

¢ [lg yivetar n avalntnon
TANPOPOPLOY GTO J1AdIKTVO;
* Me motov tpémo Oa diva-

1€ 00MYiEg 08 €Vl VTOKIVOV-
LLEVO 0N DOTE VO SL0VOGEL
po dtadpopn pe epmdda;

1. To poumor dev Ba kdvet
KoK o€ avOpomo, 0VTE e
™mv adpdved Tov Oa emTpé-
et va PAaeTel avBpdTvo ov.
2. To poumdt mpénel va vo-
KoVEL TIG dratary€g mov Tov di-
VoLV ot avOpwnot, EKTOG oV
aVTEG 01 Sl0TaYEG EPYOVTUL GE
avtifeon pe Tov TpdTO VOUO.
3. To poumot opeirel va mpo-
otatevel Ty vrapén Tov,
€POGOV 0T dEV GLYKPOD-
ETOL LLE TOV TPMTO KOl TOV
debtepo vopo.
(Ioadx Acipme,
Isaac Asimov, 1942)

Ewova 3.21. Xépt pounor.
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Ka0Oe popon yvoong pmopet
va dtokpilet og tpia oTado:
* [IpéoKTnom yvocemv

* Encgepyacio yvooemv

* Xpnomn yvooewv

Teot Turing

H 18¢a. ¢ T.N. mponAfe and
éva «moyvidl pipmong» mov
onuepa etvar yvootd og Teot
Turing. 'Htov éva moyviot
AVALEGO GE VOV EPOTMVTA,
pia yovaika, Kot Evoy ymoto-
K0 VToAOYLoTH. Meta&d Toug
EMKOWVOVOLGAY LEGH NAE-
KTpovikoD Tayvdpopeiov (-
Ae-ektuommtg Turing). O gpw-
TOVTOG LTOPOoVGE va BEoet
omowdNmOTE EPATNON €l
oV yuvaika gite GTOV LIO-
AOYLGTN pE TEMKO GTOYO Vol
OVOKOAOYEL TH COOTI TOVTO-
NTa ToL GLVOLANTY] ToVL. Ot
EPWOTNCELG ATOTEAOVGAY TO. E1-
GEPYOLEVT, O OTAVTGELS TNG
YOVaiKOG KoL TOV VTOAOYIGT
Ta eEEPYOLEVO TOV GLGTNLLO-
TOG KOl TO TECT GTOYEVE VOl
det&et T SvvatdTTa VITOPENG
UNYOVAV LLE VONLOGUVT).

Ewova 3.23. O Tlov MoxKdapOv,
(John McCarthy)
€\aPe 1o 1971 o BpaPeio
Turing yia T GUVEIGPOPA TOV
otov topéa g T.N.

194

Ka0e mpopinua otnv T.N. dwkpiveton og dvo tumqpato. To TpmdTto Tun-
Lo 0pOopd GTNV aVOTAPAGTACT TOV VTOOECEMY KOl TOV GUUTEPAGHLA-
TOV, EVO TO OEVTEPO APOPE GTOV OPICUS KL TNV TOPUYDYT TOV AOYIKOV
oyxéoemv petald Tv vrobécemv kot Twv cvumepocudtov. H T.N. ypn-
GLOTOLEL AOYIKI] Y10, VOL OVOTTALPOGTNGEL TT) YVAOGT KO TO HHYAVIGHO TWV
AmOIEIEEWY Kal TWV GCOUTEPAGUATOY Y10, Vo, TNV enesepyaotel. 'Eva tu-
w6 cvotuo T.N. anoteleiton amd Tpio LEPT): TO GTAGIO EIGEPYOUEVOV,
10 6TAd10 eneepyaciog kot 10 6TAd0 e€epyopévav. Me Tapdpoto Tpdmo
omv T.N. kéBe popon yvoong pumopei va avorapactadel o tpio ovi-
otoyya otéola (Ewdva 3.22). To mtpdto apopd 6tov TpdTO e TOV 0010
n yvoon vivetor petadooyn (Ipdokmon yvooewv) HEcm E0IKGY, £Y-
yePpWiwv N unyovikov g T.N. ot onoiot tpo@odoTtolv pia faor yvoong.

Avamrapdoraocn
YVWOEWY

Bdon
Nvoewy
Bdon
MeyovoTwv

Ewéva 3.22. Avaropdotoon ['vbcewv amd v peptd g Teyvntig Nonpoosvvng.

Mpéoktnon
YVROEWV

Emegepyacia Xprion
YVWOEWV YVROOEWV

Mny S
Zup

avi) ESaywyn
TMEPACPATWY

Emuépowon xpfiong
ouoTHpaTog

XpiioTng

| EiSikég

Mnyavikég TN

J

To devtepo otddo (Enelepyasio yvdoewv) apopd oty enclepyasio
AVTAOV OV £YoVV lo0yOel Kol 610 TpiTo 6TAd10 (XPNoT YVOGEWY), KO-
TAYPAPETOL TO TAOG a&lOTOOVVTOL TO TEAMKA cvumepdcpota. Ta tpia
avTtd 6Tddo propel va Bpickovial 6€ KOTAGTACT OAANAETIOpAOTS.

E&EMEN ™ Teyvntig Nonpoovvng

To 1956 o¢ éva gpevvntikd mpoypaupa T.N. o Téwv MaxKapOv (Ei-
Kova 3.25) avéntuée po adyefpikn YA®Go eneEepyaciog MOT®OV TOV
gomaav wbnom oty épevva tov Ievetikwv ALyopiBuwv (Genetic Al-
gorithms). Ot yevetucol adyopBpor givor aiyopiBpot ot omoiot avaln-
ToOV HEGO Omd Eva YOPO LIOYNPIOY AVCEWMV, TNV MO KATAAANAN UE
Bdon KATO0 CULYKEKPYEVO KPITNPL0. ZMUOVTIKE TPoPANUaTO 7OV
avTipetonilovtal pe avtdv Tov TPOTO ivar 1 €0pECT PEYIGTOL GLVAP-
oNG Hog HETAPANTNG, TO TPOPANUA €OPECTG CLVTOUOTEPNG SLOOPO-
ung, N oxedioon kukAopdatwv VLSI kot 0 oyedtocog evog mpoAoyiov
npoypappotog. Tnv dexaetio Tov 70 gppavifovion o TpoTa EUumEpa
ovatijuare (Expert Systems) o¢ eUmTOPIKES EQPOUPLOYES KO TNV OEKOE-
tia Tov *80 yiveron mpoomdbeia Yo evomoinot TV SIHAEKTOV TG YAMO-
c0G cuvopTNGLKoD Tpoypappaticpod (Functional Programming) LISP
K@t amd 1o tpdtuno s Common LISP. H LISP Bociletol 6ty amoti-



UNGoN GUVOPTNCE®V avTi Yo TNV ekTéAEOT eviodav. [Ipoypappata Bact-
OUEVO OTO GLVOPTNOLOKS TPoYpappaTIond eivarn ypoupéva pe Pdon cv-
VOPTHGELS TTOL ATTOTILOVV POCIKES TYEG.

[TapdAinAia viomomOnkay to tpmta Teyvyta Nevpwvika Aiktva (Ar-
tificial Neural Nets). To avTiKeilevo TV TE(VNTOV VEVPOVIK®OV SIKTV-
oV amotelel Eva evpl Kot AVTOHVOLO EMGTNHOVIKO Tedio, Tov oyeTile-
TOL Y€ TO YEVIKOTEPO TAOIGIO TV EVEVAOV GLOCTNUATMV KOl SIKTOWV.
Mmropetl vo oke@Tel KOVEIS Lo GEPE EMTLYNUEVOV EQAPUOYDOV OTMG
T EEumva EIATPA NAEKTPOVIKOD TOYLOPOUEIOD, O LYNADY TAYVTATOV
KoL 0TOTELEGULATIKOT OPOLLOAOYNTEG, KOl 1] UTOLLOTY] OVOLYVMDPICT) TTAT|-
POPOPLOV TOL £(OVV GNUAGIO KOl GUVAPELQL.

‘Eva axopa fpoa oty e&éMén g T.N. frav 1 odvdeon| g pe v Oem-
pia g Acapovg Aoyikig (Fuzzy Logic). H Oswpio g Acapodg Aoyikng
HEC® KATAAANA®V aAyopiBuwy €xEl TPOGOPUOGHEL GE GLOTALOTO DOTE,
HEG® TNG VILAPYOVOAS YVMOONS LG AGOPOVS KATAGTACNS VO TPOKVTTOVV
SlayElpioo Kot GLYKEKPIUEVE GLUTEPAGHOTO. Baokog elonynmg g &i-
va o kanynmge Adter Zavtey (Eucdva 3.26). Zyetikég epappoyég vmdp-
YOLV GE GLGTHUATO TAEIVOUNONG KO G€ QVTOUATOVS S1oPHMOTEG KEWEVOV.

Tn dexaetio tov "90 pe v avdmTuEn Kot T O100CT) TOL OLUOIKTVOL ELL-
eaviCovtar o1 TpaTol gvPoeis mpdrTopes (intelligent agents), ave&hptnta
TpoypappaTo ToL omoio AaUBAVOVY amoPAGELS Kot OAANAETIOPOVV LE Ta.
S1dpOopa. GLGTNLLOTA, KoL TAL HLUSIKTVOKAE pouToOT. AkohovOncav o Eéedi-
kTikog Yroloyiouos (Evolutionary Computation), 1 Noguooivvy Zunvaov
(Swarm Intelligence), n a&omoinon g Muyavixijsc MabOnong (Machine
Learning) ko 1 Avaxdivyn I'videns o¢ Baocegs Asdouéverv (Knowledge
Discovery in Databases) mg katnyopieg g Yroloyiotikig Noquoavvyg.

Topeig epappoyav g Teyvntic Nonuoovvng

H T.N. enopeinnke and v tpdodo ¢ Hiektpovikng, g pikpon-
AekTpoVIKNG Kot TG vovoteyvoroyiog (Ewkdva 3.25). H avamtuén kot
n e&EMEN g T.N. ompiletar oty aglomoinom yvocoemv and Teployssg
OV EKTEIVOVTOL OTO TN UNYOVIKT £0C T BE®PNTIKN TANPOPOPIKT).

H T.N. mopéyet v duvatdmta eneéepyasiog 6€ YOPOLG TOV OV UITO-
pei va &xel tpocPacm o avBpwmog, 0w To didotnua (Euova 3.26), ta
BN TV oKeavmdV, 01 LOAGUEVEG TEPLOYEC.

H T.N. gpapuoletar oe éva mAN00¢ medimv, OTME 1 GLUTEPUGLUTO-
AOYi0, O GLTOUATIGUAC, | POUTOTIKN, 1] OVOYVMOPLOT GMOVIGC, 1| EVPVNG
avantnon oto 010dikTvo Kot ta suoTHUaTe EAEYYoV. O poAog g T.N.
glvol oNUOVTIKOG 6TV emiAvon cOvOeT®V TpofAnudtmy, 610 oyeda-
OUO TNG CLUTEPLPOPES UNYAVAV, TN ¥PNOT PLOUNYOVIKGOV POUTOT Kol
€101KOTEPA OOV ¥peldleTan Vo Yivel ovOADOT HEGHOV KOl CKOTTOV. X1-
LOVTIKG TSI EQOPLLOYNG ETIONG EIVOL 1) OTTTIKY - AKOVGTIKI avTiIAnyny
Kol M avayvapien rpotvrwmy (pattern recognition).

3.4

Teyvytij
Nonuacivy

Ewova 3.24. Aotor Zdavtey
(Lotfi Zadeh).
Boowkdg elomyntg g Acapong
Aoyumcg to 1965.

H Mnyoavua MéOnon
Tpoypatonoleitat Otav va
VIOAOYLOTIKO GVGTN LA Ot
ovpyel véa povtéda 1 TpOTL-
o péca amd £vo GUVOLO de-
dopévav.

-
P
=~ )
= ——

O E&eghktikog Yroroyiopnog
kot 11 Nonpoovvn Zunvav
etvar pébodot dradikaciov
Beltiotonoinong vwoloyt-
GUOV OV TPOEKVLYOALV TTOLPOL-
™MPOVTOG TPOTLTLA TOL VITEP-
YOLV GTN EVON. Z€ avTd yive-
TOL ¥pPNoT HadnUaTIKOY ep-
yoieiov and v Oewpia ITri-
Bovotitov kot To Avvopukd
JVOTNUOTO.

H Avaxédioyn I'voong og
Béosig Agdopévarv eivar pia
obvhen dadikacio 1 omoia
npocdiopilet éykupec, véeg,
YPNOLLEG KO KOTAVONTES
GY£0ELS - TPOTLTOL TOV VTLAP-
yovv o€ pio faomn dedopévav.

Ewova 3.25. lotpikd pkpopopmdt
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Oéuata Epoapuocusvys
Emaortiung tov Yroloyietadv

Ewévo 3.26. O «popmovodtne»

¢ NASA k0at06KELAGTNKE Y100

TNV GUVTNPNGT] TOV SLUGTN KOV
mhieokoniov HUBLLE.

man(giannis).
man(giorgos).
woman(aggeliki).

Ewoéva 3.27. [poypappo og
Prolog.

AoV ypapel To TpOYypOLLLLOL
Ko ektereotel, Oo eppavicTel:
-

omov meppével epwmoetg. 1y
?- man(giorgos).

KOl OToVTé.

Yes

?- woman(maria).

KoL OTovToL

Xpioipot YTEPGvUVOEoHOL
http://www.eccai.org
Evpomraixn Zvvioviotikn
Emitponn| yuo T.N.
http://www.eetn.gr/
EAmvuc Etanpeio Teyvntig
Nonpocdvng

AéEerc kKheoud
YmoAoylotikd LovTéra ov-
Opamvng yvoong, Nevpwvi-
K6 Aiktoa, ‘Epnelpa Xvoth-
pota, Acagng Aoywn, I'eve-
Ticoi AhyopBpot.
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Mo Tapddetypa, oty TEPITTMOOT EVOS TUPAHAOD KOVOYVAPLOT| TPOTV-
TOV» ONUAIVEL KEEATOMKEVGT GTOYOLY KO «OPOGT) VTOAOYIGTN», O1)-
poivel dNAad TV KOTUGKELT EVOC GUGTHUATOS TOV «PAETELY KO «OLVTL-
dpa» e&icov kadd pe Tov dvOpwmo. AALO TESIO EMGTNHOVIKNG EPOPLLO-
YNG OmoTEAEL 1] EUTELPT] AVAAVLOT) KoL 1] TOPOY] CLUPBOVADY GTNV taTpl-
K1 O1dyveon. TV 10TPIKn €00V avamtuydel cuGTAHOTO TOV AVaAD-
OLV TOL GLUTTAOUATO LOG ACHEVELNG, TO LUTPIKO 1GTOPIKO, TO ATOTEAE-
OLOTO TOV EPYOCTNPLOKAOV eEETAGEWV VOGS aG0eV Kol GTI GLVEXELN
poteivouy 610 Bepdmovta 1Tpd P TOKIAL SLVATAV JLOYVAGEWMV.

I'h®Oooec TPOYPANRATIGHOV TOV
ypnopomorovvror oty T.N.

H Prolog sivon puo yYA®GG0o A0YIKOU TPOYPOLLATIGHOD, 1) OTTol0 KupLop-
xel oty mepoyn tov epapuoyov g T.N.. 'Eva npoypappo g Prolog
gtvon pio GuALOYY ad YeYOvVOTO KOt KOVOVES TTOV YPTGLULOTOLOVVTOL Y10,
va amoderyfovv Kamoleg TpoTdoels. Apyikd o ¥pNnoTng E10dyetl To 0€d0-
péva evog mpoPanpartog oto tepiPdirov e Prolog. Kotomy Bétet epw-
THHOTO YOPW OO ALTA M TIG GXECELS TOLG Kot Aappavel amavinoeis. Ot
OTOVTIOELS IOV divovTtal 68 KABe ep@THO AELOTOI0VV OTOKAEIGTIKG TO.
YEYOVOTA KOIL TOVG KAVOVES TTOL £X0VV €100y 0l 6TO EKAGTOTE TPAYPOLLLLOL
(ewdva 3.27). Méoa amd cuoyeTIGHoUS Kot GLALOYIGHOVGE, TO TEPPAA-
Aov g Prolog xotalyetl vo amodeiel To aAnbég pag mpdtoong 1 v
TPOPOAY| TOL ATOTEAEGLOTOG IOV OaL TPOKVEL.

AvokeQoraimon

H T.N. glvat o Topéag g EMGTHUNG TOV VTOAOYIGTMOV, TOV AGYOAEITAL,
eKTOC TV GAL®V, pE TN oxedlaon EVELVAOV (VONUOVEOV) VITOAOYIGTIKOV
oLGTNUATOV, dNANOT GLCTNUATOV TOL ETIOEIKVOOVY YOPAKTNPIGTIKY
ov oyetilovtal pe T vonuocovuvn oty avlpomvn cvumepipopd. Ta
TPOPANUATO TTOV ETADOVTIOL OPOPOVV TNV AVTIANYN HEGH NG OPOCNG,
™V unyavikn pédnon, v eaymyr| GUUTEPAGLATOV Ao PAGELS d€d0-
pévov kin. H actkn YA®Goa Tpoypaploticob g eivat n Prolog.

Epomoeic - Ofpata tpog cvlitnon - ApastnprotnTteg

1. XZyoMdoTte Kot TPOTEIVETE TOVIEG EMOTNUOVIKNG QOVTAGIOG e K-
pla avaopd otnv T.N. EEnynote yoti cog Ekavov eviommon.

2. Na depevvnoete Tt onuoaivel yio tov avBpmmo, tovg noukovs Tov
KOOKES Kot TNV eEEMEN TOL 1 amodoyr Ponbetog 1 GVUPOVADY amd
pio pnyovn 1 éva VTOAOYIGTIKO GUGTN AL

3. Avalnmote avaeopég oy T.N. and v apyoio eAAnvikn okéym,
™ pobolroyia, v 1oTopia 1} T Aoyoteyvia TV VEOTEP®VY YPOVOV.
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AND operation = npd&n KAI, toun, ocvlevén, Aoyt
K6 moAlamhacioonds. H mpdén diyepfpag Boole tng
omolag to amotéleoua €xel v Ty 1, av Kot pdvo
€dv kB tedectéog Eyel v Tipn 1 (EAOT).

Ada. I'evikod 6komov VYNAOD ETTESOL SUOIKAGIOKT
YADGGO TPOYPUUUATIGNOD, TOV avorthOnNKe apykd
VIO TNV a1yido TOV GUEPIKOVIKOD YTTovpyeiov Apuvog
Yo TV VAOTTOINGT TOAD HEYOA®Y EPYMY AOYIGUIKOD.

access = mpoonéhaon. [IpoécPacn ce dedopéva pe
GKOTO TNV avAyvooT, eyypaen 1 petokivnon dedo-
UEV®V 1| EVTOADV.

access method = puébodog tpoonéiaong. 1) Xta Tomt-
K6 SikTLO TPOTOKOAAO TOV KaBopilel Tol GLOKELT|
Ba £yel TpocTELUGT GTO HECO LETAPOPAS KADE OTLY-
un. 2) H teyvikn 1 Kot to TpoypApLOTO Yol T Le-
TaKivnon 0edopEVOV LETOED GVOKEVDV E16000V/EED-
S0V KoL KOPLOG VNG,

access right = dwaiopo mpoomwéiaong. Awaiopo
OV TTOPOYMPEITOL GE €va ¥pNoTN va EYEL TPOGPao
G€ OPIOUEVO OEGOUEVO T} TTPOYPALLLLOTO, KOL VOL TOL YPT)-
oyomolel kotd £va cvykekpiuévo tpomo (ISO).

access time = ypovog mpoonéiacns. O ypdvog mov
ypealeTal yio TNV 0vEDPEST] KO OVAKTIOT| KOTO®-
PNUEVNG TANPOQOPLOG GE KATO0 €100G PVAUNG. V-
VI0mG AVOQEPETAL GTO LEYIGTO ATOLTOVUEVO YPOVO.

algorithm = aAydpiOuoc. Ienepacuévo cuvoro co-
QMg kabopiopévav kavoévev mov fonbodv oty emi-
Avorn evog TPoPANUATOS HEG® EVOG TEMEPAGUEVOD
apOpov Pnudatov (EAOT).

algorithmic languages = oiyopiBuikég yAdooeg.
Katnyopio YA@GGOV TpoypoioTIc oD KATAAANA®Y
Y0l TV TTEPLY PP TPOPANUATOV TOV LTOPOVV VAL Av-
0oV alyopOpiKa.

alphabetic data = alpafntikd dedopéva. Acdopéva
OV ATOTEAOVVTOL OO YPAULOTO LLOVO 1| OO YPALL-
LLOTOL KOt OLAKEVAL.

alphanumeric = aA@apOunTiKd. XHVoA0 YOPOKTNH-
POV TOL UTOPEL VO EUTEPLEYEL YPALLLLATO, YN OO KOt
€101K0 cOUPoAa OTwG .. onpeio oTiEng.

analysis = avdivon. 1) H pdon g avantuéng evog
GULGTILOTOG TANPOPOPIKNG KATE TNV OToie ovalde-
TaL 1 AElTovpyia EvOg 0pyavIGLOV Kot YiveTot o Kabo-
PLOLOG TOV OTATHCEMV KOl TPOSLOYPOPADV TMV TPO-

ypoppdtov. 2) H uebodikn pelétn evog mpoPinpa-
TOG Kol 1) SLdIKaGio TNG OIUOTOGNG TOV OE HKPOTE-
PEC LLOVADES Y10 TEPULTEP® EPEVVA GE AETTOUEPELN.

analyst = avaAivtc. [Ipdcwmo pe eddtnTa ToV Ko-
0oploUd TOV UTUTCE®V Kol Tr 6OVTOEN TOV TTPO-
Sy PUPAOV TOV TPOYPOUUATOV Y10 L0 CUYKEKPIUE-
VIl EQAPHOYY.

append = npocdptnon. [Iposbnkn otoyeiowv oto Té-
Aog apyeiov.

application = epappoyn. Ilpoypdupato mov ypd-
QOVTAL YlOL TNV KAADYT] GUYKEKPUUEVIC OVAYKNG T.).
uag emyeipnong o€ enelepyacio SedopEVmV.

applications software = Loyiopkd epoppoydv. Aoyt-
GUIKO TTOV YPAPETOL Y10, VoL KOAOYEL VAYKES EQUPUOYDV.

arithmetic = opOunTKég. TOmog dedopévav mov
vrootnpilovy OAEC Ol GVYYPOVES YADCGES TPOYPOLL-
HaTIcpov. Me atotyeia Tov aptuntikoh TOTov d€d0-
pévav yivovtor aplountikég Tpaéels.

arithmetic expression = aplOuntikn éxppaor. Mia
EKQpaoT oL TEPLaUPAveEL oplOuNnTIKES TPALELS Kot
TEAEGTEOVG KOl 1 OTTola Umopet vo, petatpomel oe o
oA aplOUNTIKY TN,

arithmetic operator = aplOuntikdg tehecte. Xop-
Boio pog YA®GGOG TPOYPOUUATICHOD, Tov Kabopi-
et v apOuntikn Tpdén mov TPEMEL VoL Yivel LETAED
dvo tedectéwv, Ty, +, -, F, /N

array = mivaxog. Aldtaén 0edoUEVOV LWOG 1| TEPLO-
GOTEPMV SLOGTAGEWMV.

array element = ctotyeio mivaka. Eva oanlo npoone-
AAG1O GTOLYELD JESOUEVOD GE EVOV TTIVOKAL.

array index = dgiktng mivako. XOvoAo uiag 1 mepio-
GOTEPOV TILADV TOV YPNCLOTOOVVTAL Yl VO TTPO-
onelootel £va ototyeio mivaxa.

artificial intelligence (AI) = teyvnm vonpoctvy. O
TOUENC TNG EMOTHUNG TOV VTOAOYIGTMV, TOV 0lG)O-
Aeiton pe tn oyedioon eveLaV (VONUOV®OY) DTOAOYL-
OTIKOV GUOTNUATOV, OCTE VO, KATAGTEL O VTOAOYL-
GTNG KOVOG Y10, AELTOVPYiEG TOV OT0didovTaL GE Ov-
Opadmivn vonuocvv.

artificial neural nets = teyyntd vevpwvikd diktoa
7oV £yovv duvatdtTa pabnong petacynuatifovrog
TNV E0AOTEPIKT TOVS doum.
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artificial intelligence languages = yAdcoeg TEXV-
™G vonuoouvvns. I'Adooeg pe doun KOTAAANAN Yio
OVATTTUEY TPOYPUUAT®V TEXVITAE VOILOGVOVIC.

assembler = cupporopetappactng. [Ipdypappo Tov
petappalel GLUPOAKT YADGGCO, 6€ YADGGO UNYOVAG
TOV 0e60UEVOL VTTOAOYIGTY.

assembly language = cvpfoiikr| yhdooa. ['Adooa
YOUNAOV emmédov e€apTdpevn amd TO LAIKO Kot M
omolo €yel dpeon ovriotolyio LE TN YADCOH UNYo-
V. Amotelel cupfolikn avamopdcTacn Tov dva-
OKOV KOO TNG YADCGOG UNYOVAG Kot ypelaletan
GUUPOAOLETAPPAO.

assignement = ekympnor. Mnyavicpog Tioddtong
uag petapine (ISO).

BASIC (Beginners All-purpose Symbolic Instruction
Code). Anpo@iing yAdcoa Tpoypoppaticpov. Tomt-
K6 aoyoieital e avtv 0mo10¢ Ppicketor ~-ToLAGYL-
GTOV- GTO TPMOTO TOV PUOTH GTOV TPOYPUUUOTIGHO.

backup = gpedpeia. Anpiovpyio aviypaeov acea-
Aglog Tov pmopovv va ¥pnciponombovy e mepinTo-
o1 ATMOAELNG TOV APYLIKADV.

backup copy = avtiypago gpedpeiag. O 6pog xpn-
GULOTOIEITOL Y10 TO QVTiYpOa@O €vOG apyeiov 1 mpo-
YPOUUOTOC TTOV THPEITOL GTNV TEPIMTOGCT KATAGTPO-
O TOL 0PYLKOD.

binary search = dvadwr avalimon. Mébodog ava-
{qmong kotd v omoia ta dedopéva drapovvron dt-
adoykd og dvo ica Tppata. ‘Eva and ta dvo tunpo-
TO. OMOAAGGGETOL OO TEPAUTEP® EPELVOL, YIOTL EVOL
YVOGTO OTL OgV TEPLEYEL TO TTPOG Aval)TNOT OEGOUEVO.

boolean (data type) = Aoywkdg tomog dedopévov. To-
T0G OEOOUEVOD UE VO TIUES: aANnOng (true) - yevdng
(false).

bridge = yépvpa. Mo nAekTpOVIKT GUGKELN 1| AOY1-
GUIKO OV YpNOLOTOLEiTaL V1o TN chVOEST] EVOG TO-
OV 1 TPOTOKOAAOV SIKTOOV pE Eva GAAO.

bubble sort = talvounon eucaAidoc. ATAOC alyo-
p1OLog Tavoéunong Katd Tov omoio d1adoyikd 6Tol-
yelor ouykpivovtol petald Tovg Kot edv dev tvar To-
mobetnuéva cwotd, avtipetatifevrat. H dwadikacio
ovt emavaloapBavetal péEypilg 0Tov Kapio GAAN ovTL-
petdbeon dev umopet va yivet.

business applications = emyeipnolokéc eeappo-
véc. Katnyopio €@apuoy®v mpocavaTtoMOUEVOV
OTIG OVAYKEG ETLYEIPNOEDV. VYV OUTOKOAOVVTOL KoL
EUTOPIKES EQAPLOYEC.

1100

C Language = yAdoca C. ['Adcocsa vynlob emimé-
dov 1doitepa KATAAANAN Yiot T dnpiovpyio AoyioL-
KOV GUGTYLLOTOG.

C++ Language = yAocoo C++. AVTIKEYLEVOGTPEPNG
éxdoon g C.

COBOL (COmmon Business Oriented Language).
INwcca Tpoypappaticod vyniod enutédov, Pact-
GUEVT OTNV AYYAIKY], TTOV ¥PNGULOTOLEITOL KUPIMG Yo
SLOYEIPLOTIKEG EPAPLLOYEG.

call = K\non. H evepyomoinon evog mpoypdppotog
VTOAOYLOTH, HOG POLTIVOG 1 UK VITOPOVTIVOG, GL-
vifog pe kaboplopud TV cLVONKOV €GOS0V Kot
eKTELEDT GALOTOC TPOG Eva onueio elodov (ISO).

cloud computing = Ymohoyiotucd Népog 1} cOvvepo.
[apéyet vTOAOYIGTIKOVG TOPOVG (OTIMS FLAPOPES EPOP-
poyés, Paoelg dedopévemv, LINPECieg apyelmv, Mie-
KTPOVIKO TOYLOPOUEID K.0L.,) HECH EVOG SIKTVOL VTTO-
hoywotdv. TIpdkeitor yioo pio woyKOGUIO TEYVOAOYIKN
VIOOOUY GTNV OToi0L O YPNOTNG EVOG VITOAOYIGTY EXEL
mpocPoon kot ypnoonotel Aoyiopikd Kot dedopéva,
To ool Etvon eyKATEGTNUEV 1| PploKovTol EKTOS TOV
TPOCOTIKOV TOL VIOAOYIGTIKOV GUGTILLOTOC,

Cloud Service Provider (CSP) = [1apoyog vmnpe-
GLOV GOVVEQPOU.

code = k®dKag. 1) Zovoro pn SUPOPOVUEVOV KavO-
vov Tov kabopilovv Tov TpdTO e TOV 0mOi0 dESO-
HEVOL UTOPOVV VO TOPOAGTAOOVV [e S1aKpLTn HOPOT|
(ISO). 2) 'Eva 1} mep1ocoTEPO TPOYPAUUATO, 1] TULLO
TPOYPELLLLLATOG.

combination = cvuvdvacuoc. Asdopévo mAnbog dia-
POPETIKOV GTOLXEIMV EMAEYUEVOV amd €va, GUVOAO
Yopic vo Aapfavetar vwoyn n ddtaln oty omoia
Bpiokovtal ta ototyeio avtd (EAOT).

command line = ypopun eviolmv. Mia ypoppun 006-
vng, ovvnlwg N tedevtaia, and TV omoia UrTopohv
va 80000V EVTOAEC TPOG TO AEITOVPYIKO GOGTN LA,

comment = oyOA10. [Awcctkd dOUM L0 TTOV EMITPENEL TNV
E160Y®YT KEWEVOL GE Evar TPOYPOULLLL, YOPIG VoL LITdp-
YEL OVTIKTUTIOG GTNV eKTEAEOT TOL TTpoypapatog (ISO).

communication = gmkowvovio. Mo emikowvovio me-
prappdvel téocepa Pacikd ototyeio: o Tyn, Eva
KOVAAM ETKOVMVIOG, VAV TPOOPIGHO KOl EVOL VUL

communications network = Jdiktvo emiKOWVOVIOV.
M. GLAAOYT SGVVIEUEVOV LOVAI®V OV TOPE-
YOLV VTN PEGiEG EMKOV@VING ded0UEVMV GTOVG GTOD-
HOVG TTOL €lvat GuVOEdEUEVOL e TO STKTLO.



communications nodes = enikotvoviakoi kopot. Ot
VITOAOYIGTEG TOV GLVOEOVTOL GE EVal HIKTLO.

compile = petoylottiCo. Metappdlon og YA®cco -
UNAOD EMITEOOL TPOYPOLLLE, VITOAOYIGTY] EKPPOUCUEVO
o€ YAdooo TposavatoMopévn 6to Tpofinua (ISO).

compiler = petayrottiomc. [Ipdypappoe vroroyt-
oTN TOVL ypnoiponoteital yo vo petoylottilet (ISO).

computational complexity = vmoloylotiki mOAVL-
TAOKOTNTO.

computational theory = Oewpia vroroyiopov.

computer program = TpOYPOLLO VTOAOYIGTY|. AKO-
AovBio evTOADV KOTAAMA®V Yoo emefepyacia. H
enefepyacio propet va mepthapdvet T ypnon evog
GUUPOAOLETAPPUCTY], EVOC LETAYAMTTIOT, EVOG Ot~
EPUMVELTN 1] GAAOL UETOQPUCTY, Y10 VO TPOETOLLE-
GEL TO TTPOYPOLUO Yo EKTEAEST KOODC Kol TNV dto
v ektéheon tov mpoypaupatoc (EAOT).

computer science = gTIGTAUN TOV VTOAOYIGTAOV,
Tpoeopikt]. O KAASOG TNG EMOTHUNG KOl TEYXVOLO-
yiog oL acyoAsital pe HeBOS0VE KO TEYVIKES AVOLpE-
pOUEVEG GTNV eMeEepyacion OEGOUEVOV TOV EKTEAOV-
vron pe avtopata péoa (EAOT).

condition = cuvOnKm. 1) Mia ékppacn og TpdypoL-
po M dwdikacio mov pmopel va ektiundet gite ¢
aAnOng elte mg yevodng, OTav eKTEAEITAL TO TPOYPOLL-
po M 1 ddikacio. 2) Mia tiun and éva GOVOAO G-
YKEKPLUEVOV TILDV OV pmopel va AaPet Eéva ototyeio
dedopévov.

cryptography = xpvurtoypoeio. XOVOAO TEYVIKOV
LETOTPOTNG €VOG UNVOULOTOS GE KMOIKOTOMUEV
HLOPOY] MGTE Vo, UMV YIVETOL OVTIANTITO Ao TPITOLG,.

DBMS — (Database Management System) = X0otn-
pa Awyeipiong Baoewv Aedopévov — XABA. Eivat
OVTOTEANG GLAAOYN OO TUNUATO AOYIGLUKOV (7Tpo-
yphppota) ywo tn dnuovpyia, enegepyacio Kol ov-
VINPNOoM TOV PAGEDV dES0UEVOV.

data = deoopéva. [lapdotaon yeyovotmy, Evvolmv M
EVIOADV GE TUTOTOMUEVT] LOPPT TTOL ELVOL KATUAAN-
AN ylo emikovavia, eppnveio 1 eneEepyasio amd dv-
Opomo 1 avtopata péca (EAOT).

data base = Pfdaon dedopévav. 1) Zvdioyn dedopué-
VOV UE GUYKEKPIUEVN SOUN Yol Aodoyn, amrodnKev-
o1 KOl Topoyn 0£dOUEVOV YL TOAAOVG YPNOTEG O
Kk@Oe {ftnom. 2) ZuAloyn S106VVIEOUEVOV OESOLE-
VOV 0pYOVOUEVOV GOUPOVE TPOG £Va. YN BAong
dedopévav yuo TV e&uampétnon (oG 1| TEPIGGOTE-
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POV EPAPLOYDV.

data dictionary = Aewcd dedopévov. Eva Ae€ucd
TOV GTOLYEIDMV OES0UEVOV TTOV YPNGLLOTOLOVVTOL GE
pe Baon dedopévav M 6€ KATowo £Pyo AOYIGUIKOV
podi pe tig cvoyetioelg Toug e GAAa dedopéva Kot
TPOYPALLLATE, TTOV TOL YPTGLLOTOLOVV.

data entry = sicoywnyn dedopévav. Awadikacio -
GOY®OYNG amd E01KO TPOGMOTIKO TV SESOUEVOV GTOV
vroloyloth Yo eneéepyacia.

data processing = enelepyacio dedopévov. H ov-
OTNUOTIKY eKTéAEOT mpalewv oe dedopéva. Tlapa-
delypata: YEPIGHOG, GLYXDOVEVOT], TaSIVOUNGT), GUU-
Boiopetdppaon, petayrottion (EAOT).

data structure = doun dedopévmv. ‘Eva chvoro dg-
dopévav poll Le TIG EMTPENTEC AEITOVPYIES GE AVTA.

data transmission = petdooon dedopévav. H kabe
€l00Vg HeTAPOPE 0ESOUEVOV GE ATOGTOOT).

data type = tOmog dedopévov. XTIC YAMGGES TTPO-
YPOUUOTIGHOY, £va GOVOAO TIH®V pall e éva ouvo-
Ao emrpemopévav tpdcemv (ISO).

data validation = emwOpwon dedopuévav. Alepya-
Gio TOV YPNOUOTOLEITUL Y10, VO, SIOTIGTOVETAL 1) Op-
0otnTa, N TANPOTNTO N 1| AOYIKOTNTO TV SESOUEVDV
(ISO).

data value = tiun dedopévov.

debug = aipw cedipoto (6€ TPOYPOUUOTIGHS). AVi-
xvevw, eviomilom ko eoleipm cedApoTo e TPO-
YPAUUOTO VITOAOYIOTH 1} 0€ AALO Aoyiouiko (ISO).

debugger = amocpaiuatmtig. Bondntud npdypop-
po -ov GLVNOMG TAPEXETAL LUE TIG GVYYPOVES YADC-
GEG TPOYPOUUUATIGUOD- Kot KOOIGTA amod0TIKn TV
€PELVO Y10 TOV EVIOTIGHO CQOALAT®OV GE EVO TPO-
YPOULLOL.

debugging = amOCEUAUATOON, EKCOUAUATOOT).

‘EAeyxoc g AOYIKNG €VOG TPOYPAULATOS Yo TOV

EVIOTMIGUO KoL OTOUAKPVVGT) GOUAUATOV.

dimension = d1dotacn. O apOuog TOV JEIKTOV G
évav mivoko. [evikotepo o0 péylotog aptOudc kot
TéEN Wog oelpdc and cuoyeTilopeva cTotyeia.

distributed data processing = xotavepunuévn ene-
Eepyaoia dedopévav. Enetepyacio dedopévov otnv
omolo pepicég N OAeG amd Tig Aettovpyieg enelepyooi-
oG, omobnkevong Kot ELEYYOV, EKTOG amd TIG AEITOVP-
vieg £16000V/€£000V, gival S100TAPUEVES LETAED TOV
otabuov eneéepyaciag dedopévov (ISO).
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documentation = texpunpioon. 1) Awyeipion tekun-
piov. H dayeipion tekunpiov mov pmopel va mept-
Aappdvet Tig evépyeteg Tpoadlopicpol, omdKTNONG,
eneepyaciog, omodnkevong Kol SVoung Tovg. 2)
Yvlhoyn tekunpiov. LoAloyn tekunpiov ¢° éva de-
dopévo Bépa (ISO).

editing = ocvvtaln (mpoypappdrwv, dedopévav). 1)
MetaoynpoTioog TIMV GE TOPUCTAGELS TOV TPOSL-
aypbpovtor amd dedopévo poppotumo. 2) Awdikacio
€YYPUPNC-010pBong VOGS TPOYPAUILATOS 1 TPOETOL-
pociog dedopévav pe xpMon KATdAANAoL TPoypayL-
HoTog.

editor = cuvtaknc. Bondntud mpdypapio viroroyt-
OTY] GYESUGHEVO YO VO EKTEAEL AglTOVPYiEG OTIMG €1~
coywYN, EMOVASIELOETN O, TPOTOTOINGT Kot dloLypa-
01 O€dOUEVOV COLPMOVO, LLE TPOIAYPUUUEVOLS KO-
vévec.

entity = ovtomto. Omol00MTOTE GLYKEKPIUEVO 1|
aeNPNUEVO  AVTIKEILEVO EVOLOPEPOVTOC, GLUTEPL-
AOUPAVOUEVOV KOl T®V GLUGYETICEDV HETOED AVTIKEL-
péveov. Na tapddetypo Evo Tpdcmmo, EVa avVTIKEiE-
Vo, évo. GUUPAY M ol dlepyacion EVOLUPEPOVTOG KOl
T GYETIKA 0edoUEVO TTOV TPEMEL Vo, amobniebovTal
o€ o Baomn dedopévaov.

evolutionary computation = ££gMKTiKOG VTOAOYL-
opos. Eivar puo dwdikacio mov akolovbel kdmoo
KaAd opiopévo poviélo, To omolo givol katovon-
6 Ko pmopel va ekppootel pe Evav alyoppo,éva
TPMTOKOALO 1 [ TOTOAOYI0 SIKTVOV.

executable = skteléoipoc. Kadkag cuyvd vid pop-
oN apyeiov dickov Tov 0moilo Umopel va EKTEAEGEL TO
€V YPNOEL AEITOVPYIKO GOGTILLO.

executable code = exteléoog kddwac. 'Eva cvvo-
AO EVTOA®V YAMOGCOAG UNYOVIG Y10 0€00UEVO VTTOAOYL-
oTN N LIKpOEMEEEPYATTN, TOV UTOPEL VO EKTEALECTEL
on’ gubelag yopig va ypeldleTaleTayAmTTION.

expert system = éumnelpo cvotnpo. [pdypappa mov
EMOEIKVEL VONLOVO GUUTEPLPOPE GE GUYKEKPIUE-
VOUG TOUEIC KOl d10dKacies, avaroyn evog avOpm-
OV EUTMELPOYVAOUOVO LLE EWOIKOTNTA GTOV {510 TOUEQ.

expression = ékppaon. ['Awoowd dounua yo tov
VTOAOYIGUO HOG TIUAG omd €vav 1 TEPIGGOHTEPOVS
tereotéonc. Teheotéol umopel vo eivot KUPLOAEKTIKEG
oTafePEC, OVOYVOPLOTIKA (TOLTOTNTOG), OVOPOPES GE
nivaka, KAoelg cuvaptioemv kAT (ISO).

FIFO (First In-First Out) = np®TOg UEGA-TPDTOC
¢€m. Tpomog Aettovpyiag oG ovpag, Kot Tov 0moio
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TO TPMTO GTOLYEIO TOL E1GAYETAL EIVOL KO TO TTPDOTO
mov pmopel vo e&aryOet.

FORTRAN (FORmula TRANslation). H mpdm
YAMGGA TPOYPUUHATIGLLOD VYNAOD EMTESOV TPOGO-
VOTOMOUEVT GE EMGTNHOVIKA TPOPANLOLTCL.

FTP (File Transfer Protocol) = mpwtdéxoAiro peta-
@opdg apyeiov. ‘Eva mpotdkollo emkovoviog Tov
Internet yio tn dleknepaimon AEITOVPYLOV LETAPO-
Pag apyelwv.

factorial = mopayovtiko. To yvOuevo T@V QLGIKOV
aplOumv 1,2,3,... u€xpt £va, SEdOUEVO PUOTIKO AKEPOLO
(mov cvumeprapPaverar) (EAOT).

false = yevdng. Aoy i mov pnopet va omodobel
o€ UETAPANTEG Aoyukoy TOTOV.

field = wedio. [Ipokabopiouévo TuMUa LoG EYYPOENS
TO 07010 YPNOUOTOLEITOL Y10 KATOL0L 1310{TEPT) KOTN -
yopia dedopévav (ISO).

file = apyeio. XOHvoro amd cvVAPEl £YYPAOES TOV
voiotavtor enefepyocic o¢ po povada. BA. kot
record.

function = cuvdptnon, Asttovpyia. 1) Mabnpatikn
ovtotnTa TG omoia 1 TN eEaptdrol amd TIC TIHEG
HLOG 1] TEPICCOTEPMOV AVEEAPTITOV UETOPANTOV KATA
TPOTOV TTOV Lo LOVODIKN TN TG EENPTNIEVNG LLE-
TafAne, oniadn g 101G TE GLVVAPTNONG, aVTL-
otolyel 6€ KADE EMTPENTOUEVO GVVIVACUO TOV TIUDOV
KOBOPIGUEVDV TTEPLOYDV TOV aveEAPTNTOV HETAPAN-
tov (ISO). 2) Xe yAdoseg TPOYPUUUATIGLOV, Ol0dl-
Kaoio 1 omoio OTav eKTEAEiTAL TAPEYEL LULOL TN KO
N KAon g omoiag pmopet va ypnopomoin el g te-
Aeotéog oe o Ekepaot). Ioapdderypa: n cuvéptn-
on SIN mapéyet v TIUN TOL MUX, OTOV KOAEITOL JE
SIN(X) (ISO).

functional programming = cvvoptnoloKOg TPO-
ypoppotiopoc. Ilpoypappatiopds o omoiog €xet og
Bacikég Tov TUPAUETPOVG GUVAPTHGELS

fuzzy logic = acaeng Aoyin. Aoywn 1 omoia e&drye-
Tat e Péion TIg EUTEPIES KOl TO GUUTEPAGLLOTA LLOG.

gateway = TOAN (S1KTO@OV). AETOVPYIKN LOVADQ TTOV
SL0oLVOEEL VO SIKTVO VTTOAOYIGTAOV LE SIUPOPETIKES
apyrtektovikég otktvov (ISO).

GIGO (Garbage In-Garbage Out) = dypnota otV
gloodo-aypnota oty €£0do. Opog mov ypnoiponot-
elton Yo va SONADGCEL TO YEYOVOG, OTL AV TO, SEGOUEVAL
€166000 gival akatdAAnia, TOTE Kol TO OTOTEAEG|LO-
Ta Oa elvar eniong aKOTAAANACL.



general-purpose language = YA®GGa YEVIKNG Yp1-
onc. 'Aocca TPoypOUUATIGHOD KOTAAANAN Yol [l
EVPELN TEPLOYT EPAPLLOYDV.

genetic algorithm = yevetikog adlyopiOpog. Adyopi0-
LOG TTOL ¥pnoipomotel TNy 10éa g e&éMENG péca arnd
QUOIKEG EMAOYEG KOl OLOGTAVPIDOELS, MOTE VO, PpeL
ADGELS G€ TPOPANUOTA TOV UTOPOVY VO TTEPLYPAPOVY
HE aVTOV TOV TPOTO.

graph = ypdgoc, ypaenuo. ‘Eva cbvoro onueiov,
KOPLE®V 1 KOUPOV Kot £va, GHVOLO aKUDV, TOEDV 1
YPOUU®V TTOV EVOVOLV UEPTKA 1) OAQ TOL oMUl TOV.

hacker = (mAnpo@opikdc) mepatic. EvBovoidmong
NG TANPOPOPIKNG TOV YPNCILOTOLEL TN YVMOOT| TOV
KoL TO LEGQ Y10 VO, ATOKTGEL avEEOVGLOOOTI T TPO-
ofoon og TPOGTATELUEVOVG TOPOLC.

host computer = VTOAOY1GTHG VTOJOYNG. L& dIKTLO
VTOAOYIGTMV, KAOE VTOAOYIGTNG OV TOPEYEL GTOVG
TEAMKOVG YPNOTEG VANPEGIES, OMWOG VITOAOYIGHOVG KOl
pocPacn oe Paoelg dedopévmv Kol Tov Pmopet va
emtehel Aertovpyieg eEléyyov Tov diktvov (ISO).

high-level language = yA®coco vyniov emmédov.
I'\®oca TPOYPOUUOTIGHOD TTOV TPOCOUOLALEL TG
(QULGIKNG YADGGOC KOl TOV YPEALETOUL £VOL LETAYAWMT-
Tiot M éva dtepunvevtn w.y. Pascal, COBOL, FOR-
TRAN, PROLOG, BASIC «\x.

index = dgiktng, evpetipro. 1) Katdroyog mepre-
yopévav evog apyeiov 1 evoc gyypdoov pall pe to
KAEWOIE N TIG TOPOTOUTES VIO EVIOTIGUO TOV TEPL-
EYOUEVEOV. 2) ZTOV TPOYPOULATICUO, £VOG OKEPOLOC
mov avayvopilel ) 0éon evdg otoryeiov dedopévav
o€ po akolovbio otoryeinv dedopévav. 3) Xoupo-
A0 M aplBude TOL YPNOLOTOLEITAL Y10 VO, avayVmpi-
Cet ouykekplévn TocOTNTO GE TIVOKO OLLOIMV TOGO-
mtov. 4) [livakag Tov ypnoipomoteital yio vo, EVio-
wilovtal eyypupEéc o€ £va GOVOAO GEIPLUKMV OESOE-
VoV ue deiktec 1| g éva apyeio pe deikteg.

informatics = TAnpogpopu.

information = mAnpogopia (gg). v encéepyacia
TANPOPOPLDY, YVAOOT TOL OPOPH TPAYUOTO OTMC
TPAEELS, £EVVOLEG, AVTIKEIEVD, YEYOVOTA, 10£EC KOt Ol-
EPYOGIEC, TOV HEGO GE GUYKEKPIUEVO KEILEVO EYOVV
Lo 10taitepr onpociol.

information processing = enelepyocio TAnpopopt-
ov. H cvompotikn ektéleon npa&emv oe dedopéval.
[Mopadeiypata: xePiopoc, GLYYOVELGT, TOEWOUN-
o1, VTOAOYIOUOS, GLUUPBOAOUETAPPACT), LETAYADTTL-
on (EAOT).
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information system = mAnpopoplokd cHoTNua. Z0-
omuo vroloyioty mov emeepydletal dedopéva,
MOTE VO TPOKVYOLV TANPOPOPIES TOV UTOPOVV VO
xpnooromBodv 6T Ay aToPAcEWDV.

instruction = gvtol). e o YA®GGO TPOYPOLLOTL-
GLOV (o EKQPOCT TTOV €XEL VO KO 1) OTTolo Kol
Oopilel o Tpaén Kot Tpoodiopilel TOVg TEAEGTEOVG
™mge, av vrdpyovv (ISO).

instruction set = chvoro eviolov. To cbvoro TtV
EVIOADV UNYOVIG EVOC GUYKEKPILLEVOL VTTOAOYIGTY.

integer = aképatoc. 'Evog amd toug apibuovg 0, +1,
-1,+42,-2, ...

interpreter = diepunvevtig (o TPoypouUaTIoUO).
1) [Ipdypopiper VTOAOYLIGTY] TOV YPNCUYLOTOLEITOL Yot
va depunvevet (ISO). 2) [pdypappa mov petappd-
Cet ko extedel kGOe evioln HoG YADOOOG VYNAOL
EMITEOOV TPV TN UETAPPOACT] KOl EKTELECT] TNG EMO-
HEVNG EVTOANG.

iterative = emovoinmTikog.

kernel = mopivag. 1) To pépog evog Aeitovpykov
GLOTHNOTOG OV ekTeEAel Paoikég Aettovpyieg, OT®G
gKympnon wopwv LAKoV. Xvv. tov nucleus. 2) [1po-
YPOLLO TTOV EKTEAEITOL GE SOPOPETIKA TEPIPAAAO-
VIO, AEITOVPYIKOD cvoTtnuatog. 3) Mépog mpoypdipt-
HLOTOC TOV TTPEMEL VO, £IVOIL GTNV KUPLOL LLVIUT] Y10, VO
(POPTAOVEL AAAL LLEPT] TOL TPOYPELLLLOTOC,

knowledge-based system = cOotn 0 fOCIGHEVO GTN
YVOOT. Z0oTnuUa Tov eEAyel AOYIKA GUUTEPAGLOTOL
amd £va GOVOAO YVAOGEMV.

LIFO (Last-In-First-Out) = tehevtaiog pEca-Tp®OTOG
é€m. Tpdmog Aettovpyiog o€ pio SoUn OESOUEVOY,
Katd TV omoia To otoyyegio mov €l6MyON TEAEVTOIO
€lvorl Ko To TPMTO TOL AMOGVPETOL.

LISP (LISt Processing) = yAdooca LISP. I'ldoca
TPOYPOUUATICUOD GYEIUCUEVT Y10 EMEEEPYATIL Al-
GTMOV OV YPTGLLOTOLEITAL EKTEVMG Y10 TPOPAN LT
TEXVNTNG VONUOGVUVIC.

LOGO. I'®ooa mpoypaplaTicod vynAol emumé-
00V KATAAANAN Yo LuKkpég nAkieg.

language = yA®oca. ZOVOLO YopaKkTpV, cLUPaTL-
KOV Topadoy®V Kol KOVOVOV TOL YPTGLLOTOI00VTOL
v va dwBalovv mAnpogopieg (ISO).

language processor = enefepyocts yAwocog. [1po-
YPOLLLLO, VTTOAOYIOT] OV EKTEAEL AEITOLPYiEG OMMC
UETAPPOOT, dlepUnVeia KoL AAAEG EPYOCIEC TOV OO
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ToUVTOL Yo TNV eneéepyacio (oG oplouévng YAMo-
coc wpoypappaticpov (ISO).

library = BipAodnin. 1) Apyeio 1| chvoro Gucyett-
Couévav apyelov. 2) ZvArloyn cvvaptnoe®mV, KANCE-
@V, VTOPOLTVAV 1) ALV dedopévav. 3) Apyelo de-
dopévav to omoio mepLEyetl apyeio Kol TANpoPopieg
EAEYYOV TOL TOVG EMTPEMETAL VO TPOCTELAGTOVV LLE-
HOVOUEVAL.

line editor = cvvtaxtng ypopuns. TOmog cuvtdrtn
6TOV 01010 TapEYETOL 1) SLVOTHTNTO S1OPOONC LOVO
G€ EMMEDO YPOLLLUNG.

linkage editor = cuvdég. [Ipoypappa vroloyiot)
OV YPNOLUOTOLEITOL Y10 VoL SNtovpyel pio popTdot-
un evétmrto omd o 1 TEPIGCOTEPES OVTIKEILEVIKEG
EVOTNTEG, OV £YOVV UETAPPOCTEL ove&lpTnTa 1 Ao
(POPTAOGIUEG EVOTNTES LLE CUUTANPMOCT TOV OVTIGTOL-
YLDV PETOED TOV KOWDY 0VOPOP®Y TOV ¥PTGLLOTOL-
00VTOL A0 OLAPOPES OVTIKEIUEVIKES EVOTNTEG KOl EV-
deyopeva pe petabéoelg otoryeiov atn pvnun (ISO).

linked list = cvvdeouikn Aioto. Mwo Aloto otnv
omoia 1 petdfacn amd évav KOpPo otov enduevo yi-
VETOL U TN XpNom evog dgiktn (pointer), Tov amote-
Aet pépog tov KOpUPov.

linker = cuvdétng. BA. linkage editor.

linking loader = cuvdetikdég poptwtig. Bononri-
KOG emeepyaoTng TOV EKTEAEL GUVOEDT KOl POPTOON
€VOG LETOQPOUGUEVOD TPOYPAULOATOS LE GKOTO TNV
EKTELEGT] TOV.

list = Aiota. Alatoypévo svvoro ototyeimv (ISO).

loader = poptotc. [IpdypapLpo VTOAOYIGTH TOV LiE-
TAPEPEL OEGOUEVO GTNV KVPLO, LIV,

local area network (LAN) = tomikd diktvo. AikTvo
VTOAOYIGTMV TOTOBETNEVO GTO YDPO €VOG XPNOTN
o€ mePopIoUéEVN Yewypaptkn meployn (ISO).

local variable = tomikn petafAnth. Metapint) g
omoiag To OVOLLa KoL 1) T HtopohV VoL YP1GLLOTOL-
NnOodv Hovo péoca oTnV EVOTNTO TOL TPOYPUUUATOG
omov opiletat.

logic programming = A0y1KOG TPOYPOUUOTIGHOG.
Mé£0060¢ KaTAGKELNG TPOYPUUUATOV MG GOVOAL AO-
YIKOV KavOvev pe mpokabopiopévoug aiydpiipovg
v TV eneéepyacio Sed0UEVOV E1GOS0V.

logical constant = Aoy otafepd. Ztabepd pe TN
aAnObng N yevdng.

logical expression = Loyikn ékppacmn. Exepaocn mov
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TEPIEYEL AOYIKOVC TEAEGTEG KOl TEAEGTEOVG KO TTOV
umopei va avtikotaotadel pe v T aAndng 1 yev-
..

loop = Bpo)0g. ZVVOLO EVIOA®Y OV UTOPEL VOL EKTE-
Aeotel emavelAnUUEVE, OGO IGYVEL L0 OPICUEVT] GUV-
onkn (ISO).

machine language = yAdcoca punyovig. ['Aocca yo-
UNAOD EMTEOOV OV Ol EVTOAEG TNG OTOTEAOVVTOL
novo amd evroréc pnyavng (ISO).

machine learning = unyovikn pabnon. Eivar n pa-
Onon o€ éva YvooTikd cOGTNUE OTTMG YIVETOL OVTIAN-
7T ot kadnuepvi {on kot cuvdéetar pe 600 Pact-
KEG WO10TNTES @) TNV IKAVOTNTO TNV TPOGKTN O™ YVO-
oG KOTA TNV aAANAETidpaon pe to mepPairov Kot
B) v wavoTnTo Vo PEATIOVEL e TNV ETUVAAYN TOV
TPOTO eKTENEOTG Iin EVEPYELOG.

menu (list of options) = xatdloyog emroyodv. Ka-
TAAOYOG SUVATAOV EPYOCUDY TTOV TOPEXEL GE [0 GL-
YKEKPLUEVT Pdom epyaciag £va TPOIOV AOYIGLULKOD.

multiprocessing = molveneéepyacio. Tpomog expe-
ToAAEVON G OV eMTPEMEL TOPAAANAN enelepyacio
a6 000 M TEPLOTOTEPOVG EMEEEPYAOTEG EVOG TOAD-
eneEepyaotn (ISO).

multiprogramming = nolvpoypopupoticpog. Tpo-
TOG EKUETAAAEVONG TOV EMTPEMEL OLEUTAEKOUEVT
EKTELEDT] VO 1) TEPIGGOTEPMV TPOYPOUUAT®V VIO~
A0y1oTh 0o évay kat povo enetepyaotn (ISO).

multitasking = moAvdiepyacio. Tpdmog ekpeTAAAEL-
ONC MOV EMITPENEL TN GLVIPEYOVOA, JEEAYMYN N TN
OlepmAEKOUEVT) EKTELEGT] OVO 1) TEPIOCOTEPMV GTOL-
YEWODV epyacimv (ISO).

multiuser system = cOoTNO TOAALGDV ¥pNCTOV. X0-
oTNUO HE SLVOTOTNTO TPUKTIKG TOVTOYPOVNG VTO-
oTPIENG TOALDV YPNOTAOV.

NOT operation = tpd&n OXI, dpvnon, Aoyikn avri-
otpoon. H povadiaio mpdén dryefpag Boole g
omoiog To amotélecpa £yl TN avtiBeTn omd ov TV
Tov teheatéon (ISO).

network = diktvo. Eva covolo koppwv pali pe toug
KAGdovg dtacHvoegong toug (ISO).

network topology = tomoAloyia dictdoov. H didtaén
TV cLVOEGEMV Kal KOUPwV Gg Eva dikTvo.

networking = diktvwon. H cuvdeon yeoypoapikd yo-
PIGLEVOY VTTOAOYIGTAOV HECH YPOUUMY ETKOWVMOVIOG.

node = kopuPog. 1) Ze diktvo dedouévov, onpueio



OOV L0 N TTEPLGGOTEPEG AEITOVPYIKEG LOVADES Ol-
acLVOEOVY Kavailo 1 KukAdpoto dedopévav (ISO).
2) H mopdotaon pog Katdotaons 1 evog yeyovoTog
ue ) ypnon evog onueiov og éva duaypappa. 3) Ta
oTolEln Log Sopng 6£vEpoL 1 cuvdedeuévng Motag.

nucleus = mopnvog. To Tuqpo Tpoypdppatog erEy-
xov ov drapévetl otny kvpla pviun (ISO).

numeric character = ap1Ountikdc yopaktpag. Xapo-
KTNPOG OV OVIKEL 6TO GUVOAO TV yneiov 0 £wmg 9.

OSI (Open Systems Interconnection) = dtac0vde-
o1 aVOIKTOV cvotnudtov. H dtacvuvdeon cvuotnud-
TOV VTOAOYIOT®V GVUPMVE, te To Tpdtuma [SO Kot
T1g ovotdoelg CCITT ywo v avtaAlayr dedopévov
(ISO).

object oriented language = OVTIKEWWLEVOGTPEPNC
yA®ooa. ['AdGoo Tov avtovokAd TIg €VVOlEG TOV
OVTIKELEVOGTPEPOVS TPOYPOLLOATICHOD.

object oriented programming = oVTIKEYEVOOTPE-
ONG TPOYPOUUOTIONOG. MéEBodog Yoo dounen mpo-
YPOUUATOV MG LEPAPYIKE OPYOVOUEVES TAEELS, TOV
TEPLYPAPOLV T, JESOUEVA KOl TIG AELTOLPYIES AVTL-
KEWEV@OV, TOL UTOPOVV VO OAANAETIOPOVV UE GAAQL
OVTIKEILEVAL.

object program = mpOYpApLLO OVTIKELEVOL, TEAKO
mpoypoppa. IIpdypappa vrohoylot) o€ o TEAIKN
YADCOO OV €Yl LETOPPACTEL Omd Uio YAOGGO TTN-
Mg (ISO).

operand = teiectéog. Mio ovtdétnto otV omoia
epapuoleron o Tpdén (EAOT).

operating system = Agitovpykd cvoTnUe. Aoyiout-
KO TTOL EAEYYEL TNV EKTEAECT] TOV TPOYPUUUATOV KO
oL Umopel v mopEYEL VINPECieg dNWG EKYDPM O
TOPWOV, YPOVOTPOYPOUUOTIGHO, ELEYYO E1GOO0V/EED-
S0V Kol dtayeiplon dESOUEVOV. AV KO TO AEITOVPYIKA
GLOTNUOTO Eival KOTA TO PEYIGTO UEPOG AOYIGLIKO,
glvar duvatég PEPIKES 1| OAIKEG VAOTOMNGELG LE VAL-
k6 (EAOT).

operation = mpdén. Mo cap®dg opliouévn evEpPYeLa,
1 omoia 6ToV EPaPLOLETOL GE OTOL00NTOTE EMTPENTO
GUVOLOGUO YVOOTOV OVIOTHTMOV, TOPdysl Lo véd
ovtotnta. ['a mapadsrypa, n depyosio g mpdche-
oNg otV apOunTIKn, 6TV TPOGTiBovTal TO Eva Kot
TO OVO e amotéreopa Tpia, ot aptBpol Eva kot 6o &i-
Vol ol TEAEGTEOL, 0 aplBpdg Tpia glval To amoTtéAecal
KoL TO oNUEl0 LV glval 0 TEAEGTNG TTOL delyvel OTL 1|
TPacn mov exteAeitan eivon  tpocheon (EAOT).
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operator = teAectig, ¥ep1otc. 1) Zopporo mov mopt-
GTAVEL Y] GUGT] LL0G TTPAENG TTOL TPOKELTAL VO EKTEAE-
otel (EAOT). 2) [Ipdcmmo mov yepiletal Lo GLOKELT.

parallel programming = TopdAANAOG TPOYPOLLLLOTL-
opog. H avantoén epoppoydv mov ekpetariedovton
TaVTOYpOVA TNV VIOPEN TOAAUTAGY emeéepyaoTOV
0€ £VO VTOAOYIOTIKO GUGTNHO LE OKOTO TNV aHEN-
O1] TOV VIOAOYIGTIKAOV ETOOGEMV KOl TN LEIMOT TOV
APOVOL EKTELECTG TNG EPAPHLOYNG.

Pascal. Anpoeiing yYA®GGo Tpitng YEVIAS OV E€101)-
x6n to 1971.

pattern recognition = avayvopion mpotvmwv. H
AVOYVOPIoT] TOVTOTNTOG CYNUAT®V, LOPPDV 1 O10TA-
Eewv e avtopaTo HEGOQ.

pointer = dgiktnc. 1) EXtoyyeio dedopévov mov mept-
€xetl ) otevbuvon evog GAAov oTtotyeiov dedopévov.
2) Onticd mapovsalopevo cHpupforo otnv 086vn to
omoto évag ypNoTnG petaKvel pe po GLGKELY GTi-
&ng, 6w éva movtikt.

procedural = 31051k0G10KOG, dLOOIKACTIKOG.

procedural language = Jwdikaclok YADGGA.
INdooa TpocavatoMopéVT 610 TPOPAN LA TOL d1EV-
KOADVEL TNV EKQPACT P0G SLodIKaGiog e T LOPON
pNTa exepacuévov adydpiduov (ISO).

procedure = d1001KaGi0. XTIG YAMGGES TPOYPOLLLLLOL-
TICHOD, L0 OPLAOM EVIOADV LIE 1) Y®PIC TUTKEC TOPO-
UETPOVC, 1 EKTEAECT] TNG OTOlOG TPOKOAEiTAL LECH
pog kKAnong dadikociog.

processing = encéepyacia. H ektéleon Aoyikadv npd-
EemVv Kol LVIOAOYICUGV GE dedopéva cupmeptiapfo-
VOUEVNG KOl TNG TPOCOPIVIG JOTHPNOTG TV dES0-
UEVOV GTY| LVALT TOV ETEEEPYACTT.

program = mpoypoppo (vroloyioty]). AxoAiovdio
EVIOAMV KATAAANA®V Yo ene&epyacia. H enelepya-
oo pmopet va meptAapfavet  xpnor evog cupforo-
HETAPPAGTY], EVOG UETAYAWMTTIOTH, EVOG OLEPUNVEVTY|
N GAAOV LETOPPOOCTY, Y10 VO TPOETOYUAGEL TO TPO-
YPOLLO Y10 EKTEAEST] KOOMG Kol TV 1010 TNV eKTEAE-
omn tov mpoypaupatog (EAOT).

program documentation = tekunpioorn wpoypdip-
patoc. ‘Eyypaga 11 GAlo péca mov mapéyovy Ty me-
pypoen Tov mpoypaupotoc. H texpnpioon mpo-
YPOUUOTOC KavoVikd meptiapfPdvel va avtiypogo
MoTog TpOoYPELULOTOG, OTOTEAEGUATO dOKILDY, 1GTO-
PIKO TPOTOGEMY GTO TPOYPOLLLOL KOl AAAEG TATPO-
popieg.
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program specification = mpodioypoen TpoypaLo-
T0¢. TekpN P10 OV TEPLYPAPEL T1 dOUT| KOl AELTOVPYi-
€G EVOG TPOYPAULOTOC LLE EXAPKN AETTOUEPELD, DOTE
VO EXITPETEL TOV TPOYPOULLOTIGO KO VO SIEVKOADVEL
™ ovvtipnon (ISO).

program testing = dokiur Tpoypdppatoc. Eva Pruoa
™G aVAnTTLENG TTPOYPAULATOG OTTOV £Va TANPEC TPO-
ypappo soktpudletot yro caipoto. Mio Sokiunf mpo-
YPOUUOTOC EUTEPIEYEL TNV OTOCPOAUATOGT] TOL TPO-
YpAupaTOS.

program testing and debugging = doxyun Kot omo-
CQOALATOOT TPOYPappatos. Alodikaciec evtomt-
opov Kot 010plwong TudV CPOAUAT®V EVOG TTPO-
YpaupaTOS.

program verification = emoAnOevon mpoypdupo-
TOG. ATOOEIKVVEL OTL £VOL TPOYPOULLLLN CUUTEPIPEPETAL
GOLPOVA TPOG TIG TPOJLUYPOPES TOV.

programmer = Tpoypappatiomg. Ipdosmwmo vred-
Ouvo yuo to oyedlaoud, eyypaen, Ereyyo, d10pbwon,
GUVTNPTN O KoL TEKUNPI®oN VOGS TPOYPALILATOC.

programming = wpoypoppationds. H dwdikoacio
dnuovpyiog TPOYPAUUATOV VTOAOYIOTY.

programming language = yA®GGO TPOYPOULLLOTL-
opov. Teyynt YA®GGO GYESAGIEVT Y10 VOL OOV~
vei 1 va ekppdlet mpoypappoata (ISO).

protocol = Tp®TOKOALO. XHVOAO KOVOV®OV TNG G0~
G10A0Yi0G KOt TOL GUVTOKTIKOD TTov Kabopiletl T ov-
UTEPLPOPE TV AEITOVPYIKDV LOVAS®V GTNV EMITEL-
&n emcowvoviag (ISO).

pseudocode = yevdokndikac. 1) Kddikag mov amot-
tel petdppaon wpwv amod v extéheon (ISO). 2) Tpo-
7o¢ amotHinwong aryopibuwv pe ypron mpoxadopt-
oUEVOV AEEEMV KAELOLDV.

push = ®0®, onpdyve. Elodym éva ototyeio dedopé-
VOV 6TV KOpueN Uiog otoifog.

query = gpotnon. Mia aitnon ywo dedopéva amod
Baon dedopévav mov Paciletar o€ e1d1kég GLVONKEC.
Mopaderypa, n epdon yio dtwbeotpudmra pog 0é-
o1G 0€ £va GUGTNUO OEGUEVOTG TTTHONG.

query language = yA®oco epwtamokpicemv. Mia
YADGOO YEPIGHOD SESOUEVOV Y10 TEMKOVG YPHOTEG
TPOKEUEVOL VO OVOKOAOVV 1) VO TPOTTOTTOL0UV 060~
péva og o faorn dedopévmv

queue = ovpd. Aoun dedopévev e dVo GKpa GTNV
omoia véa ototyela elcdyovtol amd To £va AKPo Kot
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vIapyovto otoyeia e&épyovtal amd To GAAO GKpO.
BA. kot FIFO.

quicksort = ypriyopn taivounon. Alyopibuog to-
Ewvounong mov PacileTal 6To JAPEPIGUO TOV GLUVO-
AoV T®V oTolYEl®V GE dVO PEPT, GTNV OVTOALAYY| TV
TTLO OMOULUKPVGUEVMV GTOLXEIMV Kot GTNV aVOdPOLLL-
K1 KANoN tov Yo kaféva and ta dvo pépn. H puébo-
d0g oty gival N KaAOTEPT YVOGTH HEXPL CY|LEPT V0L
£0MTEPIKT TASIVOUNOM).

relation data model (RDM) = 6yeciakd povtéro de-
dopévamv. Eivar 1o €idog tov Aoytkod povtéiov Bdoe-
®V OEOOUEVOV TTOV UTOPEl Vo GLVOVALEL T dESOLE-
Vo gvOG TIVOKO LE TO, SESOUEVA EVOG GALOV, OPKEL Ot
Vo Tivakeg va £xouv Eva Koo GTOLXEL0 0E00UEVOV.

record = gyypoon. X115 YAOGGEG TPOYPOLLLUATIGLOV,
cuvabpolcpo mov amoteheiton amd AVTIKEILEV GYE-
TIKG pe dedopéva e mhavov SopopeTIKE 151030pa-
KINPLOTIKA, GTO OOl avTIKEipeEVa £xouv cuvnbmg
npocaptn el avayvopiotikd tavtotntog (ISO).

recursion = avadpopn. Kotdotoon katd v omoia
pio dtodikacio 1 GuVEPTNoN KOAEL TOV EAVTO TNG.

recursive function = avadpopkn cvovaptnon. M
GLVAPTNOT TNG Omoiag ot TEG etvar uoikoil apBpol
oV Tapdyoviol omd PLGIKOLS apBovs pe THTOVG
OVTIKOTAGTAGNG, GTOVS OTTOIOVS 1| 101 1| GLVAPTNHON
elvar évag teleatéoc (EAOT).

repeater = enovoANTTNG. X& KOUPO TOTLIKOV S1KTHOV,
L0 GLGKELT TTOV OVOLYEVVE GTLLOLTOL Y10l VO ETEKTEIVEL
v euPéreta pnetddoong LETOED oTaOUMY E00UEVOV
N Y10 Vo, d1acLVOEEL VO KAGOOVG.

reserved word = deopevpévn AéEn. AéEn YAOooog
mmMYNG N onuacio g onoiag kabopiletar amd Tovg
KovOVEC VTNG TNG YAMOOWG Kot dgv Umopel vo aAAG-
Eel y1a TV EVKOMO OTTOIOVONTOTE TPOYPALLOTOC EK-
PPOCUEVOL GE AT TN YA®ood. MAMGTA GTIG TEPLO-
GOTEPEG TMEPUTTMOELS TPOYPUUUATOV EKPPUCUEVOV
o1 YADOGGO TNYNG, UTOPEL VO ATOyOPEVETUL 1] YPT)-
on tétolmv AEEEwV o€ AAAN SLLLPPALOLLEVO TOV TTPO-
ypappatoc. Hapadetypota: 1. H A&En SIN propel va
glvon puo deopevpévn AEEN yio v KANoT Hog vio-
povTivag voAloyiopnol Tov NuToévov. 2. A€EELg TG
COBOL 6nwg OCCURS, MOVE, COMPUTE «.q.

retrieval = avakmnon. Awdwacio avalitnong evog
oTorKElov pe okomd Tt Ay (avayvmon) Tov Tepie-
YOLEVOL TOV.

robot = poundét. Mo unyaviky GLGKELR M Omoin
UTOpEl VO TPOYPOLUATIGTEL YloL VO EKTEAEL KATTOLN



gpyoacia yeptopov N petokivnon ond €va TOTo oE
Ao VLo GLVONKEG AVTOUATOV EAEYYOL.

robotics = popnotikr). Ot TeXVIKEG TOL XPNGLUOTOL-
0o0VTaL Y10 GYESIOG O, KATAGKELT Ko XP1OT) POUTOT.

router = 0poloAoYNTNG. YTOAOYIGTHG TOV TPOGOL-
opilel ™ dadpoun kKvklopopiag diktvov. H emio-
Y1 dtadpopng yivetar amd apketég Stadpopéc mov Pa-
cilovtal oe mAnpoopiec, ol omoieg AapPdavovtat omd
€101KE TPOTOKOAAD, KOl aAyopiBLovG, Tov TPooTa-
Bovv va avayvopilovv T cuvtopdtepn 1 KaAvTEPN
Stadpoun kot AL KpLTpLaL.

routine = povtiva. ‘Eva mpoypappo KoAodpuevo amod
A0 TPOYPOLLLLO, TTOV UTOPEL VO EXEL YEVIKT 1] GUYVI
xpnon (EAOT).

running time = ypovog extéheong. O ypovVog mov
amoteiTot Yo TV EKTEAEGT] EVOG TPOYPELLLLATOC.

SQL (Structured Query Language) = dounuévn
YADOOO pOTATOVINCE®DY. [ADCCH EpOTATAVTNGE-
®V TOAD VYNAOD EMTESOL TOV YPNCUOTOLEITOL Y10,
avalntoeic o€ Paoelg dedouévmv.

search = avalnto, yayvo. Eéetalo ovvoro ctoyei-
®V 0edOUEVOV YO VO EVIOTC® éva 1| TEPLOCOTEPQ
oToryeia Tov yovv pia dedopévn wotnta (ISO).

searching = avalqmon, ya&o.

searching techniques = teyvikéc avalimonc. Xovo-
A0 TEYVIKOV UE BAOT TIC OTTOIEG EMLTVYYAVETOL 1] AEL-
tovpyia g avalynonc.

selection sort = tavounon pe emioyn. Teyvikn to-
Ewounong katd v omoio Ppioketal To AIIOTO
GTOlYEL0 LOG OPLAdOG Kot OVTIHETOTIOETOL e TO TTPD-
70, 0TI GLVEYELN PpiokeTal TO EAAYLIGTO GTOLYXEID TV
VTOAOIT®V Kot OVTIHETOTIOETAL [IE TO HEVTEPO K.O.K.

sequential = axolovOiaxdc. Tpomog emeepyaciog
KaTé TOV 0TT0i0 dVO N TEPLETOTEPEG TPAEELG EKTEAOD-
vrain pio petd v aain (EAOT).

sequential search = axolovbioxn 1 ceplokn ovao-
Ghinon.

simplex line = npuopeidpopn ypapp, Hovodpoun ypap-
. Mol ypoln ETKOVOVIOG TOL YPTCYLOTOLEITON Y10l
™ HETAO0GN OEd0UEVOVY KOTE Lol LOVO KaTELBLVOT).

software = Aoyiouuco. [Tvevpatikr dnpovpyio Tov
TEPILOUPAVEL TO TPOYPAUUOTO, TIC OLUOIKAGIES, TOVG
KOVOVEG KOl OTOLONTOTE GYETIKN TEKUNPIOOT TOV
OVOPEPETAL GTN AELTOVPYIO EVOG GUGTAUATOG ENEEEP-
yociog dedopévav (EAOT).
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software development environment = wepifaiiov
avATTUENG AOYIGUIKOD. ZUVOLO LETOQPACTIKOV TPO-
YPOUUATOV KOl GAA®V epyoleiov avamtuéng Aoyt-
GUIKOD TTOV YPTGYLOTOLOVVTOL GTI) OMoLPYio TPo-
YPOUUATOV EQAPLOYADV.

software development tool = gpyoieio avamTvéng
Aoyiopukov. ‘Eva chvoro mpoypappdtov mov Bonbd
GTNV OVATTVEN OPICUEVAOV TOTTOV AOYIGUIKOD EQUP-
HOYQV.

software engineer = pnyovikog Aoyispuov. [Ipdowmo
OV GYEOLACEL KO YPAPEL TPOYPAUUATO VITOAOYIGTOV
GUUP®VOL LLE TIG OPYES TNG TEXVOAOYIOG AOYIGLIKOD.

software life cycle = kOxhog (o1ng Aoyioptkov. O k-
KAog oyediaone, avantuéng, eyKatdotaonsg Kol G-
VINPNONG AOYIGLUKOD.

software package = makéto Aoyiopkov. [TAnpeg kot
TEKUNPLOUEVO GUVOAO TPOYPOULATOV TTOV TOPEXETOL
o€ évav apldpo ypnotav yio po papuoyn (ISO).

software piracy = neipateio Aoyiopukov. [apdvoun
AVOTOPOY YT TPOTOVTOV AOYIGUIKOV.

software reusability = duvatotra emavaypnong Ao-
YIGLUKOD, EMOVOYPNOTIKOTNTO AoYiGHKoD. Emdim-
KOUEVT 110N T EVOG TPOTOVTOG AOYIGLUKOD GOUQ®-
Vo 1e TV omoio puwopel 1o ev A0y Tpoiodv va xpnot-
pomon0el Kot yio T cOGTACT) EVOS AAAOV.

software testing = £leyyog Aoyiopikov. ddon g
avanTuEng €vog mMPOIOVTOG AOYIGUIKOL KOTO TNV
omoio To TPOiOV EAEYYETAL MG TPOG TNV AVOUEVOLLE-
vn Aettovpyia Tov.

software tools = epyaieia Aoyiopukov. Edwd mpo-
YPOUUOTO TTOV J1EVKOADVOVY GUYKEKPIUEVEG EPYOCT-
€G NG OVATTLENG AOYIGLUKOD.

sorting = ta&wvounon. H dwdwacio tomobétnong
TOV 6TOLEI®V dEGOUEVOV GE Lol OO OESOUEVOV LE
avZovoa 1 PBivovca Gelpd.

source code = mnyaiog k®dwag. H gicodog oe peta-
YAOTTIOTH 1] GUUPOAOUETOPPAGTI TTOL EYELYPOUPEL GE
pio YAOGGO TYNE.

source program = Tnyoio TPOYPULLLO, OPYLKO TPO-
ypoppa. IIpodypopio VTOAOYIGTH) EKPPAGLEVO GE LLLOL
yAdooa mnyng (ISO).

specification = mpodiaypagr|. Aentopepng dotdn®-
on vd LOPPY| TEKUNPILOV, TOV TOPEYEL OPLOTIKT) TTE-
PLYPOPT EVOG GUGTILLOTOG LLE GKOTO TNV avVATTLEN 1|
emKOpwo™ Tov cvotnuatog (ISO).
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square root = tetpaywvikn pilo.

stack = otoifo. Aoun dedopévov pe €va uovo axpo,
oTNV 0Toi0 TO TEAELTOIO GTOlYElO OV pUmNKE Eival
Kot To TP@TO oL pmopet va e&aybei. BA. kot LIFO.

statement = gvtoAn, Tpdtaot (Tpoypappatoc). ['Awo-
G1KO OOUNLLOL TOV TTOPIGTAVEL £VaL B0 GE L AKOAOL-
Bia evepyeldv 1 o€ €va cHvoro dnadcewv (ISO).

structured programming = SounuéVog TPOYPOLLL-
patiopdc. MEB0dog yio TNV KATAGKELT TPOYPOUUG-
TWV OV YPNOLUOTOLEL LOVO 1EPUPYIKA EUTEPIKAEL-
OLEVO KOTOOKELAGHOTA, KaOEva amd To omoio &xet
éva amho onueio £160d0v kat Eva e£d6dov. Tpelg Tumot
EALEYYOL YPNOUYLOTOLOVVTOL GTO SOUNUEVO TPOYPOLL-
potiopd: akoAovdio, ETIAOYN KOL ETAVAANYT.

swarm intelligence = vonpocvvn ocunvovg. Mébo-
800G 01001KAGIOV PEATIOTOTOINONG VTOAOYICUAOV TOV
TPOEKLYOV TAPATNPOVTIOG TPOTLTO TOV VITAPYOLV
611 PUHOoN.

subprogram = vronpoypappa. Eva mpdypoppo ko-
AovpEVO amd GALO TTPOYpPOLLLO, o€ avtiBeon pe Eva
KOPLO TPOYPOLLLLOL.

subroutine = vmopovtiva. AxoAovOiakd cHvoro
EVIOAMV 1 TPOTAGE®V TOL UTOPOVV VAL YPTGLLOTOU-
000V o€ éva M TePLoGOTEPQ OoMEiD EVOG TTPOYPALLLOL-
TOG VTTOAOYIOTH.

switching elements = ctoycio petayoync. Ipoxet-
TAL Y10, TIG EVOLAUECES GUOKELEG TOV GUVOEOLV TIG
YPOUUES pHeTdOOoNG Kot empopTilovtal Le TO €pYyo
NG OPOUOAGYNONG TMV OESOUEV®VY Ol TN L0l YPOLL-
| oty AN i and 1o €va SIKTLo GTO GAAO.

symbolic language = supufoikn yAdooa.

symbolic logic = cuppoikn Aoywn. O emoTnpovi-
KOG KAGO0G GTOV 011010 01 GLAAOYIGLOT KOl 01 TPAEELG
aVTIHETORILOVTOL [E TN ¥PNON HING TEXYNTNG YADC-
00,G GYESOCUEVNG £TCL, MOTE VO ATOPEVYOVTOL TO Ol-
(POPOVEVE KOL 1] AOYIKT] OVETAPKELD TMV QUOIKMV
yAoooov (EAOT).

system analysis = avAALGN GLGTNUOTOC. XVGTNLLO-
TIKT €PELVOL EVOG TTPAYLOTIKOD 1| GYESUGUEVOL GV-
GTNLLOTOG Y10 VO TPOGOLOPIOTOVV Ol OTULTNGELS TTAN|-
POPOPLOV KO Ol JIEPYUGIEC TOV GLGTNUATOC KOl TMG
oVTA GLVOEOVTAL UETOED TOLG KOL L€ OTOLOONTOTE
Ao cvotnua (ISO).

system software = Loyiopikd cuoTHUATOG. AOYIGHL-
KO aveEApTNTO NG EPAPUOYNGS, TOV VITOGTNPIleL TNV
EKTELEGT] TOV AOYIG KOV epappoyng (ISO).
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table = wivaxag. 1) [MapdBeon dedopévov Kabéva
a0 T OTOl0 UTOPEL VO TPOGOIOPIGTEL LOVOST|LLOVTOL
péom oG M meptocotépov petafintov (ISO). 2)

‘Eva avtikeipevo Bdong dedopévov mov amotereiton

Ao U0 OpAde YPOUU®DY (EYYPAPES), Ol OTOlES Y-
pilovtal o oTNAeg (TMedin) oL TEPLEYOLY dEdOUEVOL.

telecommunication = miemikowvovia. 1) H petddo-
o1 CNUAT®V EAEYYOL KO TANPOPOPLOV LETAED dVO N
TEPLoCOTEPOV BEcEV, OMMG amd TAEYPapo, podi-
o0pwvo N tieodpaon. 2) H petddoon dedopévov pe-
Ta&Y CLGTNUATOV VTOAOYIGTAV OO YPOLLUES THAETL-
Kowoviag Kot HETaED EVOG GLUGTNHOTOS VTOAOYLIOTY|
KO ATTOLLOKPVUGLLEVMV GUGKEVMV.

test = doxiun. H Aettovpylo piog povadog kot n ob-
YKPIOT TOV EMTELYOEVTOC OMOTEAEGLLATOG LE TO TTPO-
PAemdpEvo, TPOKEWEVOL VO YIVEL AITOOEKTY| 1] UM 1 LO-
vada. [Ly. dokiun cuokevng, dOKLUN TPOYPALLOTOS.

test data = dedopéva dokiung. Ta dedopéva Tov ypn-
GULOTTOLOVVTOL Yia £vo EAEYKTIKO TpOPANLa (ISO).

text editor = cuvtakg keévov. [pdypappa vwo-
AOY1oTH TTOL Jdivel GTO ¥PNOTN TN dLVATOTNTO VO, ON-
povpyet kot vo avadeopel keipeva. O GLVTAKTNG
KEWEVOV, 0V Kol emiteLel To 1010 £pyo e Tov eneéep-
YOO TN KEWEVOL, GLVIOMG £xEl LIKPOTEPEG OLVOTOTN -
TEG OO TOV TEAELTALO.

third generation language = yAooca tpitng yeve-
6g. H yevid 1oV YAOGOOV TPOYPOUHOTIGHOD TOL ELL-
eaviotTnkay T dexoetio Tov 60 Kot akoiovOncav TIg
YADOGEG UNYOVIG Kot TIG GVpPoAIKEG YAmooes. Eivat
YADGGEG VYNAOV EMMEOOL TTOL YPNGLOTOOVY K-
010 LETAPPUCTIKO TPOYPOLLLLOL.

topology = tomoAoyia. O ydptng N to oxEd0 EVOG O1-
ktoov. H @uoikn tomoloyio meptypdpel ) dudtoén
TV KoA®OlOV Kot 1 Aoytkn 1 NAEKTPIKT TomoAoYin
TEPLYPAPEL TN POT| TOV UNVOUATOV.

translate = petappalo, petapépo. 1) Xe yhdooeg
TPOYPOUUATICUOD, O UETACYNUATICUOS OAOL 1 pé-
poVG €VOG TPOYPALUOTOS TOL EKQPALETOL GE [
YADGGO TPOYPAUUOTIGHOY, and TN YAMGGA VT G
pe AN YADOOGO 1 G Hiol YAMGGO Unyovig KoTdA-
AN vio ektédeon. 2) Te ypapikd VITOAOYIoTY, 1) LLE-
TATOMION LG EIKOVOG GE YDOPO OMTIKNG TOAPOVGIOOTG
amo po Béon otV GAAN YopIig TV TEPIGTPOPN TNG.

translator = petagpactc. [pdypappo vroroyiot
mov petappalel amd o YAOooo 6e GAAN YA®Goo
Kol 10itePa amd o YAMGGO TPOYPUUUOTICHOD GE
AN YAdooo Tpoypappoticpov (ISO).



transmission = exmounn). H amocstol dedopévav
amo €vo LEPOG YLOL AYT OTTOVONTIOTE.

transmission medium = péco exmopnng. To guot-
KO LLEGO OV HETAPEPEL GNPLOTO LETAED GTAOUMV de-
SOUEVOV T.Y. GUPLLO GUVESTPULLEVOL (EVYOVC, OTTIKN
tva, opoa&oviko Kahmoto.

transmit = ekTEUTO.
transmitter = Toumog.

tree = 0£vopo. Aoun dedopévev TOv amoTELEITOL
amd KOUPovG, ot omoio cuVOLoVTaL e OKUEC. L€ KAOe
KOpPo KataAnyel plo povo okun, oAAd pmopei va
Eexvolv kapio, pio 1 TEPLOGOTEPES OKUEG. XE Eva
puévo kopPo mov amokaieiton pida, dev KaTaANYEL Kol
plo okpn.

UNIX operating system = Agltovpyikd GOGTNUO
UNIX. Agttovpyikd choto mov avortoydnke amod
ta gpyactiplo BELL kot to yapaxtmpiler o mwoAv-
TPOYPOUUATIOUOC oe TEPPAALOV TOAMATADY YpPN-
ot®v. To UNIX avamtdydnke apyikd yo yprion oe
UIVI-DTTOAOYIOTEG OAAG TPOGOPUOCTNKE Yl UEYE-
AOVG VTOAOYIOTEG KOOMG KOL Y10l LIKPO-VDITOAOYIGTEC.

unary operation = povadioio mpa&n, HOVOTEANG
paén. Mo mpaén pe évav Kot povov Evov TeLEcTEO.
Hapaderypa: n dpvnon (EAOT).

user = ypnotnc. Ilpdcwmo mov ypnoiLonolel To ov-
GTYLLOL TOV VITOAOYLOTH.

user friendly system = cOoTn o PIAKO TPOG TO YPN-
67T1). XOPOKTNPIGTIKO EVOC GUGTIHOTOG 1] EPUPLLOYNG
7OV OMNAMDVEL EVKOAMO GTN XPTOT| TOV.

user interface = diemoaen ypnotn. YA, AOYIGUIKO
N Kot To. dVO, LE TO OTOl0l EMTPENETAL VO AAANAETL-
dpd 0 xpNoTNG Kot va ekTELEL Aettovpyieg 610 GVOTN-
Lo, 6TO TPOYPALLLLE 1] GTN CLGKELT).

user manual = gyygpidio ypnot

validation = emikOpwon. Atepyacio mov ypnoonot-
gltal Yo vo dtamiotovetal 1 opfotnta, 1 TAnpdTa
N Aoywotrta tov dedopévav (ISO).

validity check = &éieyyog eykvpotntag. Eleyyog yia
vo. TPoodlopilel, av o OpAdo KMOK eivol mTpory-
LOTIKE YOPOKTPEG TOL SEDOUEVOL KOJIKA GE XPNON.

variable = petafAntr. 1) Ovtotnto ¢ omoiog n Ty
umopel vo €ivol ampocdloplotn -1 AmpOGOOPIGTN
HEGO GE YVOOTH Oplo- HEXPL va amodobel pia Tpary-
LOTIKN TN 68 avTh o€ dedopévn epapuoyn (EAOT).
2) ZT1g YA®GGEG TPOYPOUUUATIOUOD, EVO YAMGGIKO

I
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OVTIKEIIEVO OV pmopel var AdPet S1apopeg TYES, pia
Kk@0e @opd. Ot Tywég pog petaPintg mepropifovrat
ouvnBwg o€ évav tomo dedopévav. 3) Eva dvoua mov
YPNOOTOLEITOL Y10 VOL TAPAGTIGEL VO, GTOLYEIO dED0-
HéVov, Tov omoiov 1 T uropei v’ aAAGLEL kaTd T Ot-
GpKELD AEITOVPYIOG TOL TPOYPULULLOTOG.

verification = eraAn0gvon, emPefaionon. H evépyeia
TOV TPOGOLOPIGHOD OV Ui Agttovpyio ExEl EMLTELE-
o0ei opOa.

version = gxdoyn, maporiayn, ékdoon. Opog mov
YPTCLLOTOLEITAL Y10l TNV QVOYVAPLOT EVOS GUYKEKPL-
HéEVoL Tpoidvtog Aoyioukov. Otav to mpoidv tifeton
o€ KuKAoQopio 1 ToAsital Yoo TpdTH POPd, OTOKa-
Aeiton TpdN €kdoon. Kabdg 1o mpoidv tponomnorei-
Tat 1 Pertidvetar, yivovron dabéoipes petayevéote-
peG EKOOCELS.

virus = 16¢. 'Eva avtoavamapoydpuevo mpdypapLio to
0mol0 «HOADVELY KOl UTOPEl VO KATAGTPEYEL AL
TPOYPALLATO Kot dESOUEVAL.

WYSIWYG (What You See Is What You Get) =
0,71 PAémerg gival avto mov maipvelc. “Opog mov ypn-
GULOTOLEITOL Y10 VO TTEPIYPAYEL GLGTHLOTO, OTO
omoio. LVEApYEL M dLVATOTNTO VO OTOTVTI®MOEL GTOV
EKTLUTTOTN 0,TL aKPPDOG Qaivetal oty 006vn (Tpo@é-
PETAL YOLIGYOLIVYK).

wide area network (WAN) = diktvo gupeiag mepio-
NS AKTLO TTOV TTAPEYEL VIINPECIES EMKOWVOVIDV GE
YEOYPOQIKT TEPLOYT EVPVTEPT] GO VTN TOV eEVTIN-
peteital and TOMKO SIKTLO 1 TO UNTPOTOAMTIKG Oi-
KTLO KOl TOL Umopel va, YpnoLonotel 1| vo TapEyet
dNUOGLEG EVKOAIEG EMKOVOVING.

window = mapdbvpo. 1) Tunpo pog emedvelog onti-
KNG TOpovGiaomg oty omoio, LTopovV Vo, ToPOVGL-
0GTOVV EIKOVEG TOL OVNKOLV GE 10104TEPT) EPAPLLO-
M. AlQOPETIKEG EPAPLOYEG UTOPOVV VO TOPOVGLO-
GTOVV OTTIKA TOVTOYPOVO GE S1OPOPETIKA TapdBupal.
2) Ileployn g 006vNG pe opatd chvopa LEGH GTNV
omoio mapovstdfovtat ontikd TAnpopopies. 'Eva ma-
pabupo pmopei vo glvar pikpdTEPO 1 TOL 13i0v pEeyE-
Bovg e v 006v.

XML - (Extensible Markup Language). ['A®cca
0TOi0l YPTNOUOTOIDOVTAG VO GUVOLO KAVOVOV ETLTPE-
MEL TNV AVATOPACTOCT dESOUEVOV [LE TPOTO TETOLO
OV VoL YIVETOL KATAVONTOG 0L LOVO Od TOVG avOpd-
TOVG OAAG KOt OtO TOVG VITOAOYIGTEG,.

Znu. 1ISO = Awbviic Opyavicpdg Tuomomoinong,
EAOT = EAMnvikdoc Opyaviopuog Tvrmomoinong
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