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IIpoioyog

To mapdv cvyypoppo EpYETon vo, VINPETAGEL TN ddackora Tov padnuatog «Eicaywmyn otic Apyéc
¢ Emomung tov H/'Y», mpoceyyilovtag Bépata toc0 g Ocwpntikig 0660 kot g Epappocuévng
Emotmung tov H/Y. To mpdto uépoc karvmretl Oépata g Ocmpnrtikng Emoetung tov Yrnoloyiotomv
—omd to [IpoPAnua otov AhydpiBuo kon amd exel otov Ilpoypappatiopd ko tic EQappoyéc tov—
UEG® TOV OTTOI0V EMOIDMKETOL 1 AVATTLEN TNG AVAAVTIKNG KOl GUVOETIKNG GKEYNC TOV HobNTOV Kot
TOV ponTprov. 10 de0TEpO PEPOG, 10 PiPAio mpaypatedetor (NTMHate TOV BACIKOV TOUE®Y NG
E@appoopévne Emotung tov Ymoloyiotdv, ®ote va fondnocet tovg pabntég Ko tig pabntpieg va
elvar og B€om va katovoudlovv kot va eEnyovv emeTUoVIKES TepLoyéc g [TAnpopopiknig.

Avoilvtikdtepa, oty Tpotn evotnrta, oto Kepahiaro 1.1 emyyeipeiton n didkpion g Emomung
tov H'Y oe Osopntikn kot E@appocpévn. H mapoandve ddkpion daywpilel 1o chyypappo o
Vo akdpa evotnTeg. XN devtepn evotnta kot oto Kepaiaro 2.1 emavanpoceyyiletor n €vvola tov
TPOPANLOTOG Kol Ol PAGELS ETIAVGNG TOV KOt OVOOEIKVDOVTOL TO, VITOAOYIOTIKA TPOPAHaTa. XN
ouvvéyela, oto Kepdaharo 2.2 meprypdoetot 1 £€vvola Tov alyopiBpov Kot Tov YopoaKTnpLoTIK®Y TOV,
pocdopilovat ol SIAPOPES LOPPES AVOTAPAGTACNG TOL Kot eneényodviot ot Bacikég EVvoleg TNV
Avaivon AlyopiBuov. AkorovBwc, avaeépoviotl ot Bactkoi TOTOL Kot 0t dOES OESOUEVOV KAOMDGS
Kot 01 BOCIKEG EVIOAES Kol OOUES TTOV YPNOLUOTOOVVTAL GE Evay ahydpiBuo. Télog, oto KePdAaio
avtd, Tpocdtopiletarl o TPOTOG EVIOMIGHOV Kot dS10pBwong Aoyikdv Aabdv o Evav alyoptBpo. Ora
TO. TOPOTAVE PriHote, omoTteAoVV To GTAOIN TPOETOACING TOV HadnTodv Kot padntpiodv, oote
oto Kegaiaro 2.3 va mpoywpnoovy ot dnpovpyio evog yvooiakoh Kot VONTIKOD GYNIOTOS TOV
vo epthopPavel To €i0n Kol TIG TEYVIKES TPOYPOUUATIGHOD KOl GLYYpOvVRS va gival g Béom va
oLVOLALOVV TIG AAYOPIOKEG dOUES, Ta OedOpEVA KOl TIC OOUEG OEDOUEVMV YO VO, ONULLOVPYNGOLY
npoypappata. TEAOG, otV evOTNTO OVTH OVAOEIKVVETAL OTL Ol CIUEPIVEG EPUPLOYEG EIVOL OPKETA
TOAOTTAOKEG KOl 1 dNUovpyio TOvg okOAOLOEl GLYKEKPIUEVO HOVTEAD OVATTUENG EQOPUOYDV
Aoyopkob ov eEgMocovTal o PAGELS.

H tpit evomta acyolreitan pe 0épata g Epapuoouévng Emomung tov Ymoloyiotdv, 1 omoia
€0T1ALELTOGO0 6TV EMIAVON TPOPANUAT®V, GO KA1GTN BEATIOON LITOPYOVCDOV AVGEMV GTOV TPOLY LOTIKO
KOGHO. Xe OAOLG TOVG TOMElg NG KOOMUEPIVOTNTAG VTAPYEL £VOG TEPAOTIOC OYKOG OlBEGIUNG
TANPOPOPING KOl YVOOEWMV, 1 JlXEIPIoN TOL 0TOi0L TPOVTOOETEL TIC KOTAAANAEG VITOAOYIGTIKES
VTOOOUES Yo TV amofnkevon TG TANPoeopiag Kabdg Kol T oxedAoUO, TNV avamTtuén Kol
GLUVINPNOT AOYIGUIKOV HECH KATAAANA®Y YAMGG®OV TPOYPOUUATICHOD KOl CLGTNUATOV AOYIGUIKOV,
T omoio, cuvepyalovtal Le TNV LITOAOYICTIKN VIodoun. TEAOC, mpoimobEtel TV vVTodoun HECH TV
omoimV o1 TANPoPopieg dtakvovvTal pe ac@diela. Amo Toug Pacikovg toueis g Epappoouévng
Emotmung tov YIoloyiotdv mov £xouv 6Komd TN 1EPEVVIOT Kol TV KAALYT TV TPOoavapepHElcmv
avaykav, £xovv emieyel téooepis. Xto Kepdaiawo 3.1 meprypdpovion to Agttovpyikd Zvotiuora,
ONAadN TO AOYIGHIKO TOL GUVTOVILEL TO DAIKO KOl EMIKOWVMOVEL L€ TO YPNOTH. XTN GLVEYELN, GTO
Ke@draro 3.2 eneEnyovvtar ta [IAnpopoprokd Zvotipato, pEcom TV omoimv emtteAeiton GLALOYT,
avaktnomn, eneéepyacia kot amodnKevon tAnpoeopiodv. AkorovBws, oto Kepdaiaro 3.3 enyeipeiton
EMOKOTNON TOV AKTO®V YTOAOYIGTOV Yio TN ANYN Kol TV TPo®ONcn TANpopopidv Kat, TEAOG,
oto Kepahlawo 3.4 meprypapetor n Texvnmy Nonpoolhvn, m omoio €peuva TPOTOVG OVATTVENG
VTOAOYIGTIKMOV HLOVTEA®V avOpOTIVNG YVOOTG.
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Ilpéloyog

KartapAndnke npoondbela, dote T0 VAIKO TOV GUYYPAUUATOS Vo oTNPIleTon OTIS YVOCELS KOl TIC
EUTELPIES TOV £XOLV 1O OTOKOUIGEL 01 LOONTES Ko 01 LatdNTPLEG 0md TNV TPONYOVUEVT GYOAIKT) TOVG
ekmaidogvon. Me avtdv tov TpoOmo 1 pehétn toug Ba givar pio euxapLoTn Kot SNUIOVPYIKT StdIKaGio
OKOOOUNONG TNG YVAOONG, TOL TPOYHOTOTOLEITOL TAV®D O TEXVIKEG «YVOOTIKNG CKOA®GLAC». To
BiArio cuvodedetan amd [apdptnio, 6To 0moio VEAPYEL £Va EKTETAUEVO YAOCTAPL-AEEIKO OpV TNG
Emotung tov Ynohoyiotov.

[No v vroPondnon g avayvoootntag ektdg omd GYNUOTE, TIVaKeS Kol ddgopo mAaicla,
&xouvv ypnoporomel ko apketd koviole, Ta omoia yapakpilovy 10 HEPOG TOL KEWEVOL TOV

ovvodsvovy. Avtd eivat:
= > =\ L‘_
N =

o
i

Q’.,J .

[Ipogpwtoeig Opiopog [otopikd onpeiopa Svpupoovn [Tpocoyn
2 @
W 2l Q)
Xpnotun Tinpoeopio Inueioon Avakepalainon AéEeic-khedld

Oa Béhape v EVYOPICTNGOVIE OAOVS OGOV OGS CTNPLENY GTNV TPOCTABELD GLYYPUPTG CLTOD TOV
Bipriov kot wWutépms, TV Kupia Ayyedkn I'epovon v tn Pondetd e oty avdyvwon pHepovg tov
VAKOD KO TIG E06GTOYES TOPATNPNGELS TNG.

[Mapapévoovpe 61N d100e0n TOV EKTAOELTIKOV KOl TOV HLOONTOV Y100 OTOIEGCONTOTE TAPATNPNCELS
N oxOMa, OGTE vo eVicoyLOel Tepaltép® T0 TAPOV GUYYPOUUO LE ATOTEPO GTOYO Vo, VITOSTNPILEL T
dwaockaiio Tov pobpaTog.

AbMva, TovAlog 2014
O1 ovyypapeic
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ENOTHAAN 7

Baoikég ‘Evvoieg

KEDAAAIO

1.1. Emotipun TV Yrohoyiot®V






Emomun tov Ynoloyiotov

21601 ToV KeQaAaiov gival ot padnTég

v va teprypdoovy tovg Pactkovg Ttopeic e Emotiung tov Ymoloyt-
OTOV Kol

v va pmopotv va, avapepBodv ota media 1660 g OewpnTikng 660
kot o€ avtd ¢ EQappoopévne Emotung tov Yrohoyiotov.

H Emotiun tov Yroloyiotov

H Emomun tov Ymoloyiotdv peretd to Oewpnrikd Bepého Kot ™
QOO TOV TANPOPOPLOV, TOV OAYOPIOU®Y Kol T®V VITOAOYICU®V, KO-
OMOC Kot TIG TEXVOAOYIKES EQPUPUOYES TOVG GE VTOLOTOTOINLEVO VTTOAO-
YIGTIKE GLUGTAUOTO, OO TIC OKOTLEG OYESIOONC, OVATTVUENG, VAOTTOIN-
ong, dtepevvnong ko avéivons. H Emotmun tov Yroloyiotdv dtaxpi-
VETOIL 0€ OVO UEYAAEC evOTNTEG: TN OcmpnTikn| ko v EQappoouévn.

Ocopntiky Emoetipun tov Yroloyietov

H Ocwpnrikn Emotun tov Yroloyiotdv (Theoretical Computer Sci-
ence) £peuvd Kupimg T0 oYEOGUO TV aAYOPIOL®Y Kol TV VITOAOYL-
OTIKGOV HeBOO®MV OV YPNCILOTOIOVVTOL YIoL TNV AVTANGT), TNV ENeEep-
yooio, TNV avdAvon kot v arodnkevon TAnpoeopldv. Bacikég Evvor-
€ ¢ Oewpntikng Emotung tov Yrnohkoyiotov, sivor | Availvoony AA-
yopiBuwv, 1 Ocwpia Yroloyeuotnytag ko | Oswpia Ilolvwlokoty-
Tag. Yndpyet pio dtopkng oAAnAenidpaor petald g Ocmpntikng kot
¢ Egpoppoopévng Emotung tov Yroloyiotdv. o mapddetypa, n
Ocwpio INwooov Ilpoypaupuaticuov, 1 onoio LEAETA TPOGEYYIGELS
Yo TV TEPLYPOAPT] TOV VITOAOYICU®MV, 00NYEL 6TV aVATTUEN YAOCOMV
TPOYPOUUATIGHOD KOl TO GYEOIAGIO AOYIGUIKOD KOl EPOUPLOYDV.

Eg@appoopévny Emoetiun tov Yrorloyiotov

H Egpappoouévn Emotun tov Yroroyiotav (Applied Computer Sci-
ence) HeAeTd TPOTOVG EPOPLOYNS TS Oempiag TV YTOLOYIGTAOV Y10
v enilvon TpoPANUATOV GTOV TPOYUATIKO KOGHO. Bacikd emotnpo-
vikd mtedia mov evrdocovion oty E@appoosuévn Emotiun tov Ynoio-
YioTOV givat:

KEDQAAAIO
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Ipogpormioels

* Tv gpevva ) Emomun tov
Yroloyiotov; Iloteg emtot-
HOVIKEC TTEPLOYEG TpooTadel
va e&elilet;

* [ldg cvvdéetorl To Bewmpn-
KO ™G pépog pe to Epap-
HOGUEVO;

* [Idg cvvdéeTor n epappo-
YN ™G Ke TV emilvomn wpo-
BANUAT®V TOL TPAYHOTIKOD

KOGLOV;
T N
Lo B
R g

H Emomun tov Yroloyt-
GTMV G LOKPLTY| EMCTILN
TPOEKLYE KATE TN SEKOETIOL
tov 1940 ydpn oy €dpeon
TOV LoONUOTIKOV 110THTOV
TOV LTOAOYIGHLOV KO THV Kol
TO.OKEVT] NAEKTPOVIK®OV VITO-
AOYIGTIK®V UNYOVAV.

H Avéivon AlyopiBuwmv
a.GYOAELTAL LLE TOV GYEOLOCILO
KO TNV ovOADOT| TG TOAV-
TAOKOTNTOG TV aAYOpiBLOV.

H @cwpia Yrohoyiodt-
TOG EPELVA ALV KOl TOGO (LITO-
S0TiKd KAmolo TpoAn ot
UITOPOLV VoL EMAVOOVV LE G-
YKEKPLUEVO VTTOAOYIGTIKG LLO-
VTENQL.

H O¢wpio [TorvmlokdtnTog
UEAETA TOLG TOPOVG TTOV CTTOIL-
TOUVTOL Y10l TNV EMIAVGT) EVOG
mpoPAnpatog Péoet evog ou-
YKEKPLUEVOL aAyopifuov.
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Eexkwnote v avalmon
c0G Omd TNV KT Yoplonoin-
o1 tov opyavicpov ACM.

%

Xpniopol Yrepovvoeos ol

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

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

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

@

Aé&Ee1g KAEWOLA

Oewpnrikn Emotun tov
Yroloyiotdv, EQappoopé-
vn Emomun tov Yroloyt-
OTMV.

10

e O oyedtaopdg VAKOL Y10, TNV KOTUGKEVT] TV VITOAOYLIGTAV, 0TS O
oKANPOG dioKoc, 1 KEVIPIKN Hovada eneEepyaciog KTA.

e O oyedaouds, N avamTTLEN KOl 1| GLVTHPNGCT AOYIGLULKOD, OTTMG TOV
AELTOVPYIKOV GLUGTNUATOV TO. OTOio. GLVEPYALOVTOL LE TO VLAIKO,
KaODS Kol TOV TOKIA®V TPOYPUUUATOV TOV AVATTOGGOVTOL LE TN
Bonfeta TV YA®GG®OV TPOYPOUUATIGLOV.

o O oyedlordc TANPOPOPLIKADY GUGTNUATMOV Yol T GLAAOYY, OVA-
KTnon, eneéepyacio Kot amofNKeLoT TANPOPOPLOV.

e H teyynrt vonuocHivn, 1 onoia pguva TPOTOVG AVATTVLENS VTTOAO-
YIOTIK®OV HOVIEA®V avOpOTIVIG YVOONG.

e O oyedloopog SIKTO®V VTOAOYIGTAOV Yo TNV TOPAY®YN, TN ANy
KO TV TPodONon TANpoQopL®V.

o O oyedaouds Phoemv dedopEVaV Kot GLGTNUATOV dlayeipiong Pa-
GEMV OEOOUEVAV Y10l TNV VTOGTNPLEN TANPOPOPLOKADY GUCTNUATMV.

e H acpdlrea Tov vTOAOYIGTOV, ONANOT TO GUVOAO TV PHeBd®V TOV
YPNOLOTOLOVVTOL Yot TNV TPOCTAGIO TANPOPOPIDV 1 VINPECUDY
amo eBopd, aAroiwon N un eEovsrodoTnuévn ¥pNon.

2mv ovvéyewa Tov PiAiov Ba peletnBodv Bépata 1000 TG OcmPNTIKNG
(aky6p1Bpot kot TpoypoppHaTIicoc) 6co kKo g Eeappoopévne Emot)-
ung Ymoloyiotav (6mwg o Agttovpykd Xvotipata, to IIAnpopoplakd
Yvotuata, Ta Aiktva Ynoroyiotov kot 1 Teyvyntm Nonupoovvn).

Avoke@oraioon

H Emotun Yroroyiotdv mpaypotevetol 000 peydres Bepoticéc evo-
™mreg - ) Oesopntikny Ko v Epappoouévn - ot omoieg mepriapfdvoov
TOAAOVG €Ml LEPOVS KAAOOVG e ERPaAoT) TOGO GTNV dlayeipion TAnpo-
QOPLOV 0G0 KOl GTNV EMIAVGCT TPOPANUATOV GTOV TPOYLATIKO KOGLLO.

Epomioscic - Oépata mpog culntnon - ApactnproTnTes

1. Tlog avtihapPaveote v Emomun tov Yroloyiotov;

2. No avo@épete TOLAAYLIGTOV TPial EMGTNUOVIKA TESIO TOV EVIAGGO-
vrow otV Egappoopévn Emetun tov Yroloyiotdv, avalntodvtog
GYETIKEC TANPOPOPIES GTO SLOOIKTLO.

3. Noa avaeépete tpelg topeig e Ocwpntikng [TAnpogpopikng ot omoi-
ol £YOVV GUECT] EQOPUOYN O TPOPANUOTO TOV OVTILETOTICEL M
Epappoopévn IIAnpopopik.

4. No avalntmoete 6to A10dikTLO, £pYalOUEVOL GE OLADES, OPOVE TTOV
oyetilovron pe v Emomun tov YroAoyiotdv, Toug Topeic g, Ta
medion EQopUOYNG KOOEMAG Kot Vo, GLGYETICETE TIG vvoleg HeTald
tovc. Mg Bdon v avalnon oy, va yivel amapifunon tov mié-
OV YVOOT®V TOUE®V KOl 0 JoY®MPIGUAC TOVG 68 BempnTikovg Kot
EQOPUOCUEVOVC.
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IIpofinua

21001 TOV KePaAoiov avToL givat vo pmopovv ot padntés:

v va meptypdpovy v £vvolo ToL TPOPANLITOG

v/ v KaToTdocovy £va TpOPAN A GTHV KOTNYOpio TOL OViKEL

v va dtakpivouy v HmapEn VIOAOYIGTIKMV Kot [ TPoANUATOV

v VoL OVOPEPOLY TIS PAGELS ETTAGTG EVOG VITOAOYLGTIKOD TPOBANLLATOG.

H évvola Tov TpofApaTog

O1 avBpwmot, amd TV TPAOTN GTyUn TG VIapéNg Tovg, NPdav avTETm-
7ol pe mowkida TpoPfAnpaTa, T060 ot KadnuepvEG Toug dpacTnNPLOTH-
Te¢ 0G0 KoL G€ J1APOPOVG EMGTNHOVIKOVG Topels. Kavovtag pua avadpo-
| otV otopia gtvat Suvatd va eviomiotodyv TANOmpa TpofAnUdT@y.

e O Ounpog otv OdHooel TEPLYyphPeL TO. TPOPANLLOTO TOV OVTL-
petomiie o Odvociag yo va ptaoet otny 10daKm.

e To mpofAnpa wov KANONKe va emAVGEL 0 Apyynong pe ™ Pacthik|
KOPMVA TOL 00N YNGE O YvOGTh Ppact tov «Evpnka-Evpnikon.

e To mpdfAnpa pétpnong tov xpovov, To OTOI0 AVTIHETMOTIGTNKE
LE TN (PNON TG KAEYVOPUS KoL TOV EKKPELOVE.

e To mpofAnpota ETONUOV 6TV AvOPOTATNTA KOL 1) OVTILETOTL-
o1 TOVG e EUPOALL.

e To mpdfinpa tov «100 Tov 2000%» KoL 1) AVTILETMOTIGT TOV, DCTE TO.
VIOAOYIOTIKA GLGTNLATA VO, AetTovpyncovy cmatd v 1/1/2000.

Onwg eaiveron, n vmopEn TpoPfAnudtov stvon &var 1o povikd OIVOUEVO.
Xy emoyn Mag, ot GvOpmIoL EPYOVTOL OVTIUETMTOL LE TPOPANLLOTO GTOV
TPOCOTIKO, GTOV EMAYYEALATIKO KOl GTOV KOWMOVIKO YOPO yevikotepa. OAot
o1 avOpwmot dev avTILETOTILOVV TOL G101 TTPOPATLLOTOL KO ETUTAEOV OTvOLV O1-
QPOPETIKT onpacio Kot Papdnta o€ ovtd. 26TOGO VITAPYOLY TPOPAT LT
TOL AVOYVOPILOVTOL 0T TOVG TEPLGGOTEPOVS (MG TOAD GTLLOVTUKEL.

To TpoPAnuata ektdC amd dVGAPESTEG N MECTIKES KATAGTACELS TOV
amottovy Aon (TepBariAovTiKd TPOoPANUaTE, KOW®VIKGE TPOPAN -
10, TPOCOTIKA TPOPANUATO K.(A.) UTOPOLV Vo gival €lTe evOAPEPOL-
0€G TPOKANGELS (T.Y. M eMiAvoN €vOg Ypipov M M Vikn og €va moyvi-
Ot oKdK), ite gukalpies Yo VoL TPOKVYEL KATL WPEALO Y10 TV KOWV®-
via pécm g emilvong Toug (.. VEo acPAAESTEP VALKE Y10, TV KOTO-
OKELY] OVTOKIVITOV, TPLGOLACTATEG EKTUTAGELG K.(.).

KEDAAAIO &1
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Ipogporticeig

* 2u{NOoTE LLE TOVG GULLLLOL-
ONTég cog Kot KatoypayTe
Sv0 Tpofrnpata.

* [Towa elvan To. facicdtepa
mpofAnuarta g avOpond-
mrog;

* Pomiote to cvppabnt oog
moto Bempel TO ONUAVTIKOTE-
po TPOPAN L TG avOpOTO-
oG kot oo Bewpet To on-
povtikdTeEPO TPOPANLL TOV
xpN et avTipeTdmong 6to
ooAglo.

e .
J

Y\'
Q)
. 8

To TpofArato dev eivort
AToPOiTNTO LOOMUATIKEG KO-
TAGTAGELS TOV ATALTOVY OVTL-
ULETOMION).

Ewova 2.1. O k0fog Tov
Povumik (Rubik)
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Oéuata Ocwpnrikijg
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«H Lon etvon enidvon npo-
BAnuarovy, (Koaph [onnep,
Karl Popper, 1994)

Qg 1TpOG TN
duvaTdéTNTa ETTIAUCNG

EmAUoipa

Mn emAUoIpa

AvOIKTA

Ewova 2.2. Katnyopieg
TpofAnpiTmV

"Eva 6A\o pn emivoo mpod-
BAnpo givon 1 edpeon aképout-
@V MOGEDY OMO0GONTOTE Ot
0pavTIKig e&lomong (aépato
TOALOVVLUKTY EEICMOT) OTMG
™m¢ 6x + 15y =4. To 1970
amodElTNKE OTL TO TPOPANLLOL
gtvat pn emvcipo.

114

OAo T0L TPOPANLOTOL OV ITOPOVV VOL AVTYLETOTIGTOVV LLE VOV EVIOO KoL [LO-
Voo tpomo. Emmiéov, kdbe Eexawpiotd mpoAnuo pmwopel vor oavTieToni-
Cetan ko vaL emAETOL [LE TTOKIAOVG TPOTOVS, EVED GUYYPOVAS LTTOPET VoL EXEL
TOMEG MOoELS (To TPOPANLLOL OPYEAVMGOTG LLOG EKTTONOEVTIKNG EMICKEYTC).

Mg tov 6po IIpoPinpo tpocolopileTor po KaTdoTaon 1 oroio
yPRCeL avripeTOmoNs, amartel A061, N 0 Avon TG OV givan
YVOGTI], 0UTE TPOPUVIC.

H d1atomoon evog mpofANUOTOS Kot 1) OVTLETOTICT TOV, OTOTEAOVV
mmpata Tov amattovy KavoTNTeG 0pHOAOYIKNG, AVOAVTIKNG KOl GUV-
Betucng okéyng, aAAE Kot 6GTO XEPIGUO TNG PLGIKNG YA®ooag. Emt-
A0V, 01 0eE10TNTEC TTOL OITOKTOVVTOL AT TNV EVAGYOANGN LE TO TPO-
A paTa (S10TOTOON Kot AVIILETMTIGT) TOVG), ATOTEAOVV YPN GO EQO-
o yu kéOe avBpamivn dpactnploTnTa.

Katnyopieg Ipofinuarov

To mpofAnpato avaioya pe ) dvvoTdTTa ETIALONG dloKpivovToLl G
TPELS KOTTYOpies.

Emivowyna givan ekeiva Ta tpofifqporta yro tTa omoio  A0on £yer
PBpebei ko £xer dSraTvTMOEL.

[Mopadeiypoto emAOGIUOV TPOPANUATOV &ivor 1) amoyilmon g
éxtaonc yng (o kabopiopudg OnAadn evoc ywpaglod ard kdbe gidovg
BAdotnon), n exihvon g devtepoPddutog eicmong K.4..

Mn emdopa yopoktnpilovror ekeive ta Tpofipate yio to
07toi0 £YEL ATOOELYTEL, OTL OEV EMOEYOVTAL AVOT).

To wpdPANa TOV TETPAYOVIGHOD TOL KOKAOL e Kavova kot dtofntn
mov glye Satvmwbel amd Tovg apyaiovg EAANVICTIKOVG ¥POVOLS Eivat
éva tétoto mpoPAnua. [Mapdtt T0 TPOPANUA EMOEYETOL TPOGEYYIGTIKY
Ao, dev umopet va, Avbet pe tn ypnomn kavovae Kot dtoprTn.

Avowktd ovopalovror o Tpofipata yio 1o 0Toia 1 Ao TOVG
ogv &yel axopa Ppedei, evo Tavtdypova dev £xel amoderyTel, 0TL
Ogv emoEYovTaL AVGT).

‘Eva této1o mapdoetypa etvon to mpOPAnpa e evomoinong TV 1664~
pov mediov duvapemv (BapuTikod, NAEKTPORAYVNTIKOV, 06OEVOVG V-
PNVIKOD KoL 1IGYVPOV TVPMNVIKOV), TO 0010 TPOG TO TAPHV, OEV £XEL ETL-
M0el. Eniong, n ewacio tov I'koOlvtumay (Goldbach, kabe dptioc pmo-
pet va ypagtel og aBpotopa 600 TpoOTOV aplBudV) amoterel Eva ovol-
KTO TPOPANUOL 0OV OeV ExEL OKOMOL AmoOELyDEl.



Yroloywotikd Ipofiquata

Y116 apyés Tov 200v owdva, o Ntéfvt Xihpmept (David Hilbert) noapov-
olaoe évav KatdAhoyo TpoPAnUAT®Y, EK TV 0TTolmV T TeEAevTaio £0€TE TO
EPATNLLOL «OV VITAPYEL CAYOPLOLOG TOV PTOPEL VO AmoPaGicEL TV aAnBelo
OTOLGONTIOTE AOYIKNG TPOTAGTG TTOL APOPOVGE TOVG PLGIKOVS OPLOLOVG.
MEe 10 epAOTNIO CVTO OVGIAGTIKA POTOVGE KOV UITOPEL VOL 0uTOLLOTOTTOM Ol
M dwdkacio extivong OAwV Tov patnuatikdv tpofinudtovy. To 1931,
10 Bedpnpa g pun Tnpomtag tov Kovpt T'kévred (Kurt Godel) £dei&e
OTL, G€ OMOLONTTOTE YAMGGTOL TTOV £XEL TNV 1GYD VOL TEPLYPAYEL TIG 1OIOTNTEG
TOV PLOIKAOV OPLOU®V, VITAPYOLY 0ANOElG TPOTACELS TV OToi®V 1) 0ANBEL0L
dev pmopet va Beformbel pe kavévay adyopiBpo. Me tov Tpdmo avto, amé-
Oe1EE OTLVTLAPYOVV LEPIKES GUVOPTIGELS OL OTOIES OEV LITOPOVYV VOL OVOTTOL-
paotafoby amd Evav adyopiBuo, Kot dpo dgv HTOPOvY VO VITOAOYIGTOVV.
> ovvéyetn, o Adav Twovpvyk (Alan Turing) 6pioe ™ punyovi Turing 1
omoia gfvat 1Ko VoL VITOAOYIGEL OTTOL0ONTOTE VITOAOYIGILY GUVAPTNGT) KoL
£0e1&e emiong OTL VPOV PEPIKEG CLVOPTNGELS TIC OTTOTES Koutior Unyovn
Turing dev pmopei vo, vtoAoyicet.

Ao T TOpATAVE Aavnke OTL Ta. TpoPANpoTa pe facn tn dvvatdtnTo
EMIAVONG TOVG HECH TOV VTOAOYLGTY, LITOPOVV Vo dtokpldohv e VITo-
AOY1IOTIKA KO LT DTTOAOYIGTIKA.

Omnowodnrote Tpofinpa propei va Avlei ko péc® Tov VToroyL-
o, yopokTnpileTar vToAOYIOTIKO TPOPANpa.

INo va ABel éva mpdPAnpa pe ™ Pondeta tov vworoyioty, ypetdletTan
va dtoturtwBel To aVTIoTOLYO VTOAOYIGTIKO TPOPANLLO KOl GTN GUVEYELL
va viomonBel ) entivot) Tov HEG® TOV VTOAOYLOTY).

[Mapadeiypoto vTOAOYIGTIKGOV TPOPANUAT®V Eivat:
e H eniivon mg devtepofaduag e&icmwonc.
e H ta&wounon tov padntodv oe aleapntikn cepd.

e H avalitmon kot 0 vToAoYIoHOG TNG YIAMOUETPIKA GUVTOUATE-
pNG dtadpoung mov Ba KAvel Evag TayLOPOUOG Y10, Vo, EMCKEPOEL
€K YOPI8 KOl VOL EMGTPEYEL GTO YOPL0 otd 6oL Egkivnoe mep-
vaovtag puovo pio eopd amd kébe yopid, pe Phon Evav dedoue-
VO YEpTN TOV YOPLOV Kol TOV OPOU®Y TOL GLVOEOLV TO, YWOPLA.

e H ebpeon AéEng mov va Eekvd amd Eva YpAULOL KOl VO TEAELDOVEL
o€ £V, GALO YPOALLLLOL.

AmO ™V GAAN, TO 1N VTTOAOYIOTIKA TPOPANLATO OEV UITOPOVYV VA Av-
Bovv amd Evav vTtoloylot N amd AAAo punyovikd péca. o mapadery-
po, Kopio pmyovn 0ev umopel yevikd va amopaviel av éva dedouévo
wpdypappo Bo EMOTPEYEL AAVTNOT Y1 [ 0E00UEVT €16000, 1 av Ba
exteLeiTOL Y100 TAVTOL

KEDOAAAIO &1
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Républiqu
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Ewéva 2.3. David Hilbert
ko Kurt Godel

3 PIERRE DE FERMAT 161 1665 g RF
: X244 i
3 s i

Ewéva 2.4. Alan Turing
kot Pierre de Fermat

To Bedpnuo Tov [Tiép vie
Depud (Pierre de Fermat):
«Tpeig Betikoi apiBpoi a, b,
¢ dgvV UIopovV Vo, IKOVOTOl-
noovv v elomon a™+b'=c"
v K60e aképato apOpd
n>2» dotvndOnke omd Tov
1010 10 1637 ¢ onpeimon
670 PiAio Tov «ApOunTiKd
oV Atdpavtovy. H emttuymg
amodelEn Tov BempnLoTog
onpootevdnke 1o 1995.
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1] ENOTHTA

Oéuata Ocwpnrikijg
Emerijung twv Yrnolopiotav

=2

INo va dtatonwbel Eva Tpo-
BAnuo pwopet va ypnoipo-
momBel omolodnToTE PHEGO L
ouvnBEaTEPA TOV TTPOPOPIKO
1 10 ypamto Adyo. O Adyog
OUmG OTOV XpNoLOTOLEiTOL
Y0 TNV EMKOVOVIOL, YPELd-
Ceton va yapaxtnpiletor omd
GOPNVELOL.

’}

H dotoyn yprion oporoyi-

oG Kot 1 AovBacuévn covta-
&N, PmopovV Vo TPOKaAE-
GOVLV TOpEPUNVELEG Ko TOpaL-
mlavioels. Qotdco, Topep-
unveteg pmopotv va vdp-
EOVV aKOLLOL KoL GE TEPITTO-
015 6moL OAOL ot Ae&ikoloyt-
KOl Kot GLVTOKTIKOT KOVOVES
mpovvToL.

2l

211 S0 POLLLLLOITIKT) OVOTTOPG-
OTOGT, TO OPYIKO TPOPAN LA
avamapiotoTol arnd Evo op-
Boy®dV10 TOPAAANAGYPOLLLO.
KdBe éva and to amhovote-
po. TPOPANLLOTO, avOTOpioTo-
Tou €miong 0o €va opHoymdVIo
TOPOAANAOYPOLLLLO.

To, TopoAAnAoYpoLpLe Tov
QVTIOTOLYOVV GTO, OTAOVGTEPA.
nwpoPAparta, oynuotilovrot
évo, eninedo younAdTepaL.

116

AwoKaoieg emiAvong (VTOAOYIGTIKOD)
npofAnuaTog

H mpoondbeia avrpetdmiong kot exilvong evog mpofAnpatog tpov-
moBETEL apyKd TNV TA PN Katovonomn tov tpoPAnpotoc. H katavonen
€VOG TPOPANUATOC amoTeEAEl GUVAPTNON VO TAPAYOVI®Y, TNG COGTNG
SOTLTOONG EK LEPOLE TOL OMULOVPYOV TOV KOl TNG AVTIGTOY0 GOGTNG
epunveiog amd ™ HEPLE EKEIVOV TOV KOAEITOL VO, TO AVTILETOTICEL.

H xatavonon tov mpofAnpatog givatl Bacikn tpoimdbeon yia va Eeki-
vioel 1 dadikacion avaivong Tov TPoPAnuatog o GALa amAovoTEPO
Kot 0 S1oy®plopds TV KOPLOV GTOYEIDMV TOL TPOPALATOC GE GYEoN
e o dgvtepevovta ototyeia (apaipeon). H availven-apaipeon anote-
Aet To devTepo Prina oty dradikacio eniAvong evog TpofANUATOS. XTO-
¥O0G TNG aVAAVOTG, Eival 1) S1ACTOGT TOL TPOPANUATOG GE AALN ATAOV-
oTepa TPOPA AT Yo VO vt EDKOAN 1) OVTILETMOTICT TOVC.

H avéivon evog mpofAnpatog propet vo mpaypatonombet eite pacti-
K6 it draypappatikd, Onwg goiveton oto moapdostypa 2.1.

Mopaderypa 2.1. Avéioon mpoPAinuatog: EEummpétnon noMtodv and
TIG VAN PEGIEG TOL dNUOGIOL.
®paocTtiKn avdivon
1. [1Ipocdioplopdc avaykmv
1.1. Taybtepn eEuanpétnon ToMtodV
1.2. [1epropiopdg HETAKIVIIGEDY
2. Apbon
2.1. Avantuén NAEKTPOVIKAOV LINPECIOV EELTNPETNONG
2.1.1. TTotec vanpeoiec Oa eivor drabéotpeg;
2.1.2. Me mowa dradikacio Oa yivovrot dtobéoipec;
2.2. Evnuépmon moMtdv
2.3. Evnuépmon vmoAAnAmV yio vo GUVOPALLOLY TO £PYO
3. Epappoyn tov oyediov.

AwrypoppaTiki avaivon

MpoRAnua

!EEV—\

2. 3.
| 1.1. || 1.2. 1. || 2e24 || 2.3. |
1.2,

|| 2.

Ewéva 2.5. Atoypopllatikny avomopdoetocn aviivong TpoBAnLatog

"ot oot enilvon evog TpoPANHaToC etvat oNUOVTIKOS 0 ETOKPPNG
TPOGOLOPIGHOG TOV BEOOUEVAOV TTOV TOPEYEL TO TPOPAN LA Kot 1) AETTO-
LEPELOKT] KOTAYPOUPT] TOV CNTOVUEVMV TOL OVOUEVOVTUL GOV OTOTEAE-



opato TG enilvong tov TpoPAnuatoc. I'a va Bpet kbmorog ta {ntovpe-
va yperaletal va eneEepyaotel Ta dedopéva.

Enelepyacio dgd00pévev givat 11 CUGTNUATIKY EKTEAECT TTPAEEDV
o€ 0edoUEVaL.

Aol ohokAnpwbel n avdAivon tov TpoPfAuatog akoAovbel To 6TAd10
¢ ovvBeonc. Katd t odvBeon emyeipeiton n kataokev pog véag
doUNG, HE TNV OPYAVMOOT] TOV EMUEPOVS GTOLXEI®V TOV TPOPANLLOTOG.
Emniéov, n katnyopromoinemn tov tpoPfAnuatog eivor £va e€icov on-
HavTIKO 6TAd10, HEGM TOV 0010V TO TPOPANUO KATATAGGETAL GE K-
TO10L KaTNyopia, 6€ pio O1KOYEVELD TOPOUOI®V TPOPANUATOV Kol £TO1
S1EVKOAVVETOL 1) ETTIAVOT), POV TOPEXETOL 1) EVKOUPTO VO, TPOGOIOPLOTEL
10 {NTovuEVO OVALESH GE TTapOpotla «avTikeipevay. TENog, pe tn yevi-
KELOT, LITOPovV Vo LETAPEPHOVV TA ATOTEAEGLOTO GE AAAEC TAPELPE-
PElg KOTaoTAGELS 1 TPOPANLALTAL.

Mopadsrypa 2.2. Na depevvnbei n e&icmon ox + = 0 o¢ mpog X, yo
T1G OLAPOPES TIES TOV o Ko 3.

Améavtnon

Ymapyovv 2 TepmtdoelS: Av 0 GUVTEAEGTNG TNG METAPANTNG X efvan dt-
popog tov undevog (o # 0) 1 av 0 CLVTEAEGTNG TG LETOPANTIG X &i-
vat i6og pe unodév (a = 0).

[Tepintoon 1: Av a # 0, tote 1 e&icmon €xel

povadikn Aon myv X = - R

[Tepintwon 2: Av a = 0 10te VEAPYOLY 6VO VIOTEPMTMCELS: AV O GTO-
Bepdg 0pog B etvar dtapopog Tov undevog (P # 0) N av &i-
vat i6og pe unodév (B =0).

[lepintwon 2.1.  Av B # 0, n e€iowon eivar advvorn.
[Tepintwon 2.2. Av B =0, n e&icmon eivar adp1oT.

Mopdadsrypa 2.3. Atvetor o akd6lovBog yaptng dtadpopmv (ewkova 2.6)
oV cLVOEEL oplopéveg TOAELS. O xapTNg OeiyveL TO ¥POVO TOL OToLTEl-

TOL Y10, T HETOKIVION amd TOAN Gg TOAN.

Ewéva 2.6. Xaptng dadpopmdv

KEDOAAAIO &1

Hpopinua

N
Agdopévo givor pua mopdi-
GTOGOT YEYOVOTMV, EVWOIDV
1 EVIOADV GE TUTOTOUUEVT
HOPEN 1OV Elvot KOTAAANAN
Yo emikoveovia, eppnveio M
enelepyacio amd Tov GvOpw-
7O 1 0O QVTOLOTOL LLEGOL.

Me tov 6po {nTovpevo nim-
VETOL OTIONTOTE TPOKVTTEL N
tifeton g ovTiKeipevo £pev-
vag 1y avaghtnong.

Me tov 6po minpogopia ava-
(PEPETOAL OTOLOINTTOTE YVOGL-
ax6 ototyeio TpoépyeTan amd
enelepyacio dedopévav.

Katavénon: Atvovrot ot
otabepotl 6pot a, B g e&icw-
ong kot {nretton 1 Tipn g
petafANTNG X yia Tig S16.¢po-
PEC TWEG TOV o Kot .

Avaivon: To mpoPinpa ot1-
acmdTol apykd ce 600 vIo-
mpofAnparta. Xto TpAdTo 0
GUVTEAEGTNG O TNG LLETAPAN-
¢ X glvat Stpopog Tov -
0gvdc. 210 de0TEPO O GLVTE-
Aeog etvar undév. To deb-
TePO LLOTPOPAN O StooTTd-
Tot o€ dVO LVTOTPOPA LT
O otafepdg 6pog B etvar icog
pe undév 1 elvar dtépopog
TOL UNOEVOG.

YOvOeon: H e&icwon eite
€)el Lovadlkn Ao, gite givat
advvatn, gite eivar adploT).

Katnyopromoinen ko yevi-
Kevon: OAeg ol TpmToPdOpu-
&G elomoelg avtipetonilo-
VTOL [LE QUTT TNV TPOGEYYLOT).
To mapdaderypa 2.3 evidooe-
Ton o€ pio yevikdtepn kotn-
yopio TpoPAnudT®V e0pecg
GUVTOUOTEPTG SLOSPOUNG.
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Oéuata Ocwpnrikijg
Emerijung twv Yrnolopiotav

EmiAuon TrpoBAfuarog

— Katavonon

— AvaAuon-A@aipeon

— 2U0vBeon

— Kartnyopiotroinon

L [evikeuon

Ewoéva 2.7. Zréda enilvong
TpofAnpotog.

To 1976 10 Bedpnpa TV 4
xpopdtov orodeiydnke. I'a
™V anddeEn ypNCLLOTOU-
Onke €vag VToAOYIGTHG Yl
1200 opeg.

AgEaig Kherdrd
[pdépinua, Emidvopa,
AvOKTd, YTOLOYIOTIKG,
EniAvon mpopinpatoc,
Katavonon, Avéivon,
Aoaipeon, Zovleon,
Katnyopromoinon,
I'evikevon
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1. Tlow dadpoun givar 1 cuvtopdtepn amnd v TOAN A otV TOAN B;
X¢e mota OAN B cuvavTnBoVVY TPEIS PILOL DOTE KOVEVOS VL LNV KIV)-
Oel meplocoTEPO OO dekomévte Aemtd av Ppickovtot otig moAels I, A
kot E avtiotoya kot ta tpéva toug Eekvodv Oha otig 19:00;

Amdvtnon

1. Onwg @aivetatl 6to ¥dptn, VITAPYOVY TOAAEG O1OLOPOUES Y10, VOL LLETOL-
Bet kbmotog amd v TOAN A oty TOAN B. Ao avtég Tig dtadpopég
ypedletal va vroloyiotel n cuvtopdtepn pe Pdon 1o YpOHVO TOL
amouteiTon yio ™ petakivnon and moAn g moAn. [ 10 oxomd oo,
LETPLOVVTOL Ol OMOGTACELS HETAED TV TOAEWYV, amd OTOV TPOKD-
TTEL OTL 1] cvvTopOTEPN UE PAom TO Ypdvo dradpoun| eivar 20 Aemtd.

2. Me mapopoto tpdmo, HETPLOVVTOL O GYETIKEG amootdoels. H cuva-
vinon Oa yivelt oty mOAn O, ool o avlpwmog and v moin I Oa
Kével 15 Aentd, o dvBpwmog amd v moAn A Ba kaver 14 Aemtd kot
0 avBpwmog and v moAn E Ba kaver 12 Aentd.

Avoke@oraimon

210 KEPAAUO OWTO TOPOVGIAGTIKE 1 SLYPOVIKOTNTO TOV TPOPANLOTOG
Ko emyepnOnke va yivel caeng 1 aveEoptnoia g AVoNG Tov and tov
vroroyoth. KatmyoptomomOnkav ta mpofArLoto og Tpog t duvatoTh-
To em{Avong Kot EMTAEOV MG TTPOG TN SVVATOTNTO EXTAVONG LE TOV VITO-
Aoyioty|. EmonuavOnkoy Bacud ototyeio ot dradikacio enilvong evog
mpoPinparog (katavonon, kafopiopog dedoEveVY Kot {NTovpévev, ové-
Aon-aeaipeon, cuvOesT, Katnyoplomoinon Kot yevikevon).

Epomoeic - Ofpata tpog cvlijtnon - ApastproTnTeS

1. No avaQEpEeTe TIG Kot yopieg TPOPANUATOV MG TPOG TH SLVOTOTNTO, EMi-
Avomg Kot vo, ddoeTe Topadety oo TpoAnudToy and kKabe katnyopio.
2. Epyaoteite og opddec. Kabe opdda Bo Béter Eva mpdfAnua oty
GAAN opdda, 1 omoio KAAEITOL VO OVOKOADWEL TNV KaTnyopio otV
omoia avnKeL To TPOPANLULOL.
3. Nao diepevvioete v e&icwon ox? + Bx + v = 0 ®¢ TPog X yio TG Ot~
GQOPEG TIES TV o, B Kot .
4. Mmopel ke YAPTNG VA YPOUOTIOTEL LE TEGGEPD YPDOUATO TO TOAD,
(MOTE Ol YEITOVIKES YOPEG VAL EIVOL YPOUOTIGUEVES SLOPOPETIKA
5. Noayapoakmpicete pe Zootd 1 AGBog Tig TopaKdTm TpoTacElS:
A. KdBe emivcipo mpofAnua eivot vtoloyioTiko.
B. H xatavonon mponyeitor g enthvonc.
I. Olka to poPfAnpata propovv vo Avbodv pe tn fondeio tov vo-
AoyloT.
A. H avdivon tov mpofAnuatog fonddel oty enidvon tov.
E. Yrdpyovv un vroloylotikd podnuotikd TpofAnparta.



AkyoprOuor

21001 TOV KePaAaiov ovTOL givat vo pmopovv ot padntés:

v/ va TEpypaeovy v £vvolo Tov aAyopifuov kot va dtakpivovy v
VIOPEN CLYKEKPIUEVOV YOPUKTNPICTIKOV OV Ypelaletal va £xet
évag aAyopdpog

v va avayvopilovv Bacikég évvoteg otnv Avaivon Alyopifuov
v va avayvopilovy Tig 18popeg LopeES avamapdotaons aiyopifiov
v va ava@Eépovy Toug Pactkods THTOVE Kot SOUEG OEQOUEVMV

v va dtakpivouy Tig Bactkég EVTOAES Kot SOUEG TTOV YPTGLLOTOLOVVTOL
o€ évav aAyoppo

v va tpocdiopilovv Tov TpOTO AEITOVPYING TOV SOUDV dedOUEVMV
v va eKTovolV amhovg aAyopidpovg
v va gvtomtiCouv Kot va d10pBmvouy ta Aoyikd AdOn evog alyopiuov

v va g€nyodv v avdykn onpovpyiog g KATAAANANG TeEKUNpimonc.

Opropog aiyopiOpov

H AéEn adyopBuog (algorithm) mpoépyetor amd pa perétn tov [épon
padnuatikod Moyapevt Iunv Movod AL Xovapilpt (Muhammad ibn
Miisa al-Khwarizmi), mov é{noe mepi to 825 p.X. (Ewova 2.8). [Tapora
avtd, N vmapén ko N nAkio pepik®v adyopibumy apBuel yrddeg xpo-
vio. ZNpepa, to medio TG HEAETNG TV aAdyopiBuwy (To omoio kKaAegiton
Bempia arlyopiBumv) eivarn Eva Wdwaitepa evpb medio Epevvag. Ievikd,

AlyoprOpog ivar po TETEPACUEVT] GEIPE EVEPYEIDV, AVGTNPA KO-
DoPIoUEVOV KO EKTEAEGIL®V GE TEMEPAGEVO YPOVO, TOL GTOYED-
0LV GTNV EMIAVOT EVOG TPOPANLOTOC.

H évvoia tov adyopiBpov dev cuvdéeTol amokAEIGTIKE Kot LOVO LLE TTPO-
BAuata g [MAnpopopikne. T'a mapddetypa, o déoo g ypoaPd-
t0g amotelel Eva TpOPANLa, o TNV entAvom Tov omoiov ypetdleTon vo
extedeotel o memepoacpévn oepd evepyeldv (Ewdva 2.9.). H addn-
Aovyla TV gvepyeldv 0dnyet oto emBountd amotéreoua. H aiiniov-
xio dev glvar amapaitnTo povadikn yuo v enitevén avtob Tov, aeov,
VILAPYOLY Kol AAAOL TPOTOL YiaL TO SEGILO TNG YpoPdTa.

KEDAAAIO | &l

&,
&

&
[pogportmiceg

* Eépelg 0TI NdN €xelg ypnot-
pomowmoet ToALovS alyopid-
Hovg;

* Mropeic va meptypdyetg
oG Bpiokelg o Méyioto
Kowé Atpétn 0o apB-
Hav;

* Ti kGvelg Yo va evtomioelg
plo AéEn o€ éva Ae&iKo;

Ewova 2.8. O AL Xovapilu

H peié tov AL Xovapil-
L LETOQPAGTNKE OTO AOLTL-
vikd kot apyile pe ™ epaon
«Algoritmi dixit...» (0 alyd-
pBuog Aéet ....).

)
Ewova 2.9. AlyopiOpog
deoiporog ypapatog

O 6pog alydpBuoc enélnoe
ent Mo xpovia oG omaviog
0pOG, TOV GNLLOVE KATL GOV
«OLOTNUOTIKT SLodtKaciol
apOUNTIKOV YEPIoUOVY. Tn
onpepwvn Tov a&io amdKTN-
G¢€ oTIg apyES Tov 2000 ad-
vo e TV avantoén g Bew-
pilog alyopiBuov kot puoid
L€ TOVG VTTOAOYIGTEG.
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l

«O evKAeidelog alyopdpog
glvat o Tommovg OA®Y TV
aAyopiBuov, agov gival o
TOAOLOTEPOG [N TETPLUUEVOG
aAy6p1OpH0g TOL YPNOLLOTOL-
elton axoOpo Kot GIHEPaL.»
(Ntovaivt Kvovd, Donald
Knuth, 1981)

2l

Ytov evkieidelo aAydpBpuo,
dev €xet onpocio av Ba etvat
N TYW TOV ¥ [WKPOTEPT 0T
v Ty tov x. 'Etot, oty
apYIKN EKTELEGT TOV OAYO-
piBuov yxetl emieyet o Tp®-
T0G aptOLOG VoL etvor pLeyon-
TEPOG TOL OELTEPOVL. XT1) GL-
véyeto Oa ektehectel 0 aAyo-
pBuog pe Toug idtovg apiB-
HOVG, OTOL 0 TPMTOG APLOILOG
Ba eivar pkpoTEPOG TOL dEL-
TEPOVL.

Amapaitro glvar ot Tég
TV 600 petafAnTdV va &i-
VoL OKEPOLEG KO L €K TV
dvo petafAntdv va eivot ot-
G@opTM TOL UNOEVOG. XTNV TE-
pinttwon apvnTIKOV TYOV 0
MKA mpoxbdmtel amd ™) pe-
AETN TOV ATOAVTOV TIHLDV
TV 600 aplOudV.

H extéleon tov gukheidelov
alyopiBuov, uropel va mpay-
patomomBel and Kdmolov
mov dgv ypetaleTot amapaitn-
TOL V0L £(EL KATACKEVAGEL TOV
aly6piBpo. Emmiéov, o a-
YOpOLLOG EPOGOV KMOIKOTOL-
nbei oe YAdooa mpoypappio-
TGOV, pumopet va exteleotel
a1o TOV VTOAOYLOTY.

120

Iotopikd, £vag amd Toug TpdTOLG aAyopiBovg, gival o alyopBuog yo
v bpeon tov Méyiotov Kowov Atpétn (MKA) dvo axepaimv apid-
LDV X KoL .

IMopaosrypa 2.4. Na Bpebet 0 Méyiotog Kowvdg Awapéng (MKA) dvo
DeTikdv axepaimv aplOumv X Kot y.

Amdvtnon

O aAyOpBLOC TEPTYPAPETOL GE OLAOVUEVT] YADGGH G ENG: Oéoe 6T0 Z TOV
Swupém. Av z = 0, 10te MKA givor 0 x. Av z # 0 t61e S10ipece 10 X [E T0 Y,
KO £6T® Z TO VIOAOUTO Kot EXOVAAOPE T SLOIPEST| LLE TOVG OKEPOIOVS Y KO
Z ovti Yo X Koy péypt to z va yiver 0.

INo Tapdoerypo mpoxeévoo va Bpebel o0 MKA 600 un pundevikdv apib-
LAV, Y. TV 78 kot 27, GOUP®VA e TOV aAYOPIOO UTopeiTe va KAVETE
TIG aKOAOVOEC EVEPYELEG:

Bpeite 1o vréAouro ¢ dwaipeong Tov 78 e to 27. To vworouro givon 24.
EAéyEre av etvan 0. Znv mepintmon avt dev etvar 0. Apov dgv givan 0,
Bpeite 10 vIOLOITO NG dlaipeong tov 27 pe 1o 24. To vwoLowmo givar 3.
EAéyEre av etvan 0. v mepintmon avt dev etvar 0. Apov dev givan 0,
Bpeite To vrOAOITO TNG daipeonc Tov 24 e to 3. To vworowro givon 0.
A@o¥ 10 vorouro eivan 0, Bpébnke o MKA. O MKA gtvan 3.

O alyo6pBpog avtdg Popel va EKPPCTEL Kot L KMOTKOTOUEVO TPO-
o g e&Ng:

AlyoprOpog Eviheiong

AwdPooe x, y

Z<—Yy

‘Ooo z # 0 emavarope
z<—xmody

1 [Na v meprypaen tov aAyopiBupov
2

3

4

5.

6. X<y

7

8

9

1

YPNOWOTOLEITAL UL YADGGO OTNV
omoia to 6vopa tov aiyopifuov (Ev-
KAeldng) xabopiler v apyn Ko to
TéNOG TOV.

O Tyég e106o0v (X, y) divovtor pe
v eviol AtdPace, evdd o MKA &i-
VoL 1 TN TOV TOiPVEL TEAMKEL 1) LETOL-
BAntn x, n omoia gppaviletor.

y<—z
Téhog_emavainyng
. Epgdavice x
0. Téhog Evicdeiong

H g0peon tov MKA egivarl po emovoinmtiky swodikacioo mov cuveyi-
Ceton 660 10 VEOAOUTO (Mod) Tng dlaipeons X d1d Tov y givarl d16popo
oL UNodevos. H emavainmriky| dtudasio xel tnv évvola «0G0 1oyveLn
ouvOnkn (Onradn 6co z # 0) eravardpupave tn dradkacio, GAAMS PNV
eKTELEIC AAAO TN SladIKOGIo Kot GLVEYLIGE 6TO EmOUEVO Pripay. Ot gvio-
AEG TOV TOHTOVL X «— y OeV EYOLV TNV EVvold TNG 1I0OTNTAG, OAAN TNG EKYD-
pNoNg TNG Tov 0e&100 PHELOLG 6T LETAPANTH TOV APIGTEPOV UEALOVG.
Avtd onpaivel 6T Hetd TV EKTEAECT] TNG EVTOANG 1 LETOPANTY| TOV apt-
otepoV HEAOVG Ba £yl Tyun tom pe avtn Tov 6e&1ov pHEAOVC.



Me Baon 1o mopamdve, o EVKAEIDE0G alyOPIBLOG Y10, TOV VITOAOYIGLO TOL
MKA 600 Betikdv axepainv opBpmv, Teptypdeetot mANpog He akpielo
KOl GOPNVELLL. ZVVETMS, oV TO {NTOVHEVO €fval VoL VTTOAOYICTEL LIE TN YpYoM
0L akyopBpov Evikheiong, o MKA twv apBudv 27 kot 78, tdte Bo popov-
og va. a5lomomBei 1) apiBunom TV ypoppdy Tov okyopiBpov Kot va Tporyo-
tomom0el ekTEAEST) TOL GTO YopPTi. Xe KABe emavaAnym vroioyilovton ot Ti-
LEG TV X, Y Ko Z, Ol 0moies mopovstdlovtot otov mivaka 2.1. Me v oo-
KAnpwon mpokvmtel 6t 0 MKA tov apBudv 27 kon 78 givon o apBpoc 3.

Mivakog 2.1. Ewovikn ektédeon tov

gvkAeidelon alyopifuov

ApOpog evromic | X y z z#0 "E€oodog
2 27 | 78
3 78
4 Adnbmg
5 27
6 78
7 27
4 Alnbng
5 24
6 27
7 24
4 Adnbng
5 3
6 24
7 3
4 Alnbmg
5 0
6 3
7 0
4 Yevdng
9 3

O mapamdve adyodpBuog, umopet vo amavtnost oyt HOVO GTY GLYKE-
Kpévn epanon, «va Ppedet 0 MKA tv 27 kot 78», aAlé o€ OLeG TIC
TAPOUOLEG EpMTNOELS. AVVEL, dNAadn, éva TpoPinua. Kabe pia and tig
EPMTNOELS AVTEG AEYETAL GTLYHOTVTIO TOV TTPpoPArjnatoc. ‘Etot, ) e0pe-
on tov MKA tov 27 kot 78 glvat éva oty itdTumo Tov TpoPAnIaTog g
gbpeong tov MKA 600 Betikdv axepaiov. Anladn, av eKTEAEGTOVV TO
rpota Tov adyopiBuov, Ba odokAnpwbel | dradacio Exoviag mépet
TN GOGTI OTAVINGT Y10 0TOL0ONTOTE (ELYAPL OETIKOV akepaimV.

Qo1000, £va BepnTiKd EpMOTNIO TOL TPOKVTTEL £ivol TO aKOAoLOO:
«ylati 0 aAyopBpog AveL OTOOINTOTE GTLYHATLTTO TOL TTPOPAN -

KEDQAAAIO m

AlyopiBuot

£l

H extéleon evog adyopibuov
TpOypaTonolEital 0pod aptd-
unBovv ot ypoappég Tov odyo-
pibuov. T kabe gvroir mov
EKTEAEITOL, KATAYPAPETE TOV
apOUd TG YPOUUNG Kot TO
QTOTEAEG L0, TNG EKTEAECTG
GTO OVTIOTOLYO KEAL.

H apibunon tov ypoppmy tov
aAyopiBuov eivar amapaitn
HOVo Yo TNV EKTELECT TOV.

Ot gvtorég g ypopung 1 ko
10 eivon MAoTtikég eviorég

KOl OEV OTTOTLITMVOVTOL GTOV
mivako 2.1.

O Evkeidng élnoe mepimov
and 10 330 éw¢ 10 275 w.X.
Kot Eypaye 10 €pyo «Ta Xtot-
¥elo» mov amoteheitol amd

13 ByPria, Ta omoia emiyet-
POVV VO GUGTNLLALTOTOU|GOVV
TIG LOONUOTIKES YVAOELS TG
EMOYNG TOVL.

@
o

O gukieidetog akyopiBpog
€xel TOAEG BempNTIKES Kot
TPOKTIKEG EQAPLOYES. MES
aLTOV UTOPOVV VOl dNLLoLvp-
ynBolV apketol Tapadocio-
kol povoikol pvbpoi. Xpnot-
LLOTIOLELTON GTIV KPUATOYPOL-
¢lo, 6TO NAEKTPOVIKO EUTO-
plo, GTNV €MAVGT S10QOVTL-
KOV ££160GEMV K.0.
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XopoKkTnploTiKd £vég alyo-
pidpov

1. Kabopiotikdémmra
(Definiteness)

2. Ileparotnra (Finiteness)

3. AnoteheopaTikOTNTO
(Effectiveness)

4. Eicodog (Input)
5."E€odog (Output)

£l

Onwg Ba Ttapovsiactel 6
emOUEVT TaPAypapo, 1| €lGO-
d0¢ o€ éva aAyoplOpo pmopet
va emtevyBel pe v gvto-
M AwBace, v eviol) Ae-
dopEVa KOL TNV EVIOM] EKYD-
pnong. Me v evton exyo-
pnong onuovpyodvtot dedo-
péva péca 6Tov aAyopfpo
(xevd ohvoro petafintav et
6000V).
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T0G;» Zuvnomg, Yo vor AOVEL TPayLaTiKG 0 alyOptOpog éva TpoPAnua,
yperaletal va pmopet va amoderytel 1 opBOTNTA TOL HE VGTNPS TPOTO.
2V mepintmon Tov gukAeidE0V aAyopiBiov, amodeikvieTal and TOV
o010 Tov EviAeidn oto £Boopo Piprio tov «Ztotyeimvy Tov.

XopaKTNPLoTiKd aryopiOpov

KéBe aiyopBupog eivar onuaviikd vo €xel opiorEVOL YOPAKTPIOTIKA
nwpokeipevov va Bewpeiton TANPNG.

KaBoprotikotnra: Kabe evrodn evog alyopiBuov ypetdletonr va
kaBopileton yopic kopio apeiPBorio yio tov TpdTO EKTEAEGNG TNG.

Katd ) daipeon ovo axepaimv aptOpdv, To YoapakTnpioTiko g Kabo-
PLOTIKOTNTOG IKOVOTTOLETAL OV XL ANPOEl VITOYM Ko N TEPIMTOOT TOV
0 OlpETNG €lvort Undév.

Mepatotnra: Kabe alyopiOpog mpénet va TEAEIDOVEL LETA OO TTETE-
POGLEVA PAUATO EKTELEGTC TMV EVTOADYV TOV.

"‘Evog alyop1fpog yio va Sto€TEL TO YOpOaKTNPLOTIKO TNG TEPATOTNTAG,

ypedletarl va mpoodtopilel T Ao £vOg TPOPANUATOS LETA Omd Eval
GUYKEKPIUEVO aplOUO ATV Kot Vo unv eKTEAETAL atéppova (dnia-
oM yopic va tereldVeL).

AmoteheopatikdTnra: Kébe evtodn evog aiyopiBuov ypedleton
va glvar SoTuTOUEVN ATAd Kot KOTOVONTA, MGTE VO, LTOPEl VoL EKTE-
Aeotel emakpPdg KOl GE TEMEPAGUEVO LUNKOG XPOVOU.

Katé ™ dwipeon dvo axépaiwv aplBumv, o adyodpBuog dabétel 1o
YOPOKTNPLOTIKO TNG ATOTEAECUATIKOTNTAG, AP0V Ol AKEPOLOL avaTopi-
oTavTal aKPPOS Kot vITapyeL aAyop1Oog ya ) dwaipeon toug (Evihei-
oo Awaipeon) o memepacpévo xpovo. Av Opmg entyelpeitar n dwaipe-
o1 0VO TPAYLATIKOV aplBumdv mov 0 Kabévag avorapictatal and dnet-
pa deKadKd ymoia, T0TE 0 AAYOPIOLOG eV O1AOETEL TO YOUPOAKTNPLOTIKO
NG OMOTELEGLLATIKOTNTOS, 0pOV dgV Umopel va avamopactadel TANpmg
Kot vo ekteAenTel akpPdg n cuykekpévn dtaipeon.

Eicodog: Kd&be alyopiBuoc yperaletar vo 0€xeTon £Vvo GUVOAO LETOL-
BAntov e16660v (Tov pmopet va givar kot To KevO GUVOAO), Ot 0101~
€G AmoTELOVV Ta dedopéEVa Tov akyopifpov.

H &loodog tov petafintaov prnopet va emitevydet pe KatdAinies evto-
Aéc, ol omoieg Ba TapPoVCIUGTOVV GE ENOUEVES TAPOYPAPOVG. XTNV TE-
pintmon Tov adyopBpov EvkAieiong mov mapovstdstnke 6To mapadety-
no 2.4, avtd emTLYXAVETOL LLE TNV EVTOAT AlGPaOE X, Y.



"E€odog: Kabe alyopBuog yperaletar va dnpovpyet kdmolo omoté-
Aeopa.

To amotéleopa Tov adyopiBuov, 1 ££050¢ Tov, elvar pia 1 TeplocdTEPESG
petafAntég /kon otabepéc Tipéc. H €€0dog pumopel va emitevyOet pe xa-
TAAAAES EVTOAEG, Ol 0Toieg Ba TOPOLGLOGTOVY GE EMOUEVES TOPOLYPLL-
QoVG. XtV mepintwon tov alyopBpov Evikieidng mov mapovsidotn-
K€ 0T0 mopaderypa 2.4, avtd emrvyyavetat pe v evioAr] Epeavice x.

Avaivon AlyopiOuov, Ocmpio Yroloyiopov,
o vmhokotTnTo ALyopiOumy,
Yrnoloytoypuotnro ALyopiOpmyv.

H avéivon ¢ copmepipopds evog adyopiBpov yio cuvOnkeg mapopot-

€G 1e aVTEC IOV eppoavifovtal oty TPAEN Kol 1) IKOVOTOMTIKY ardd0-

o1 TOL, TAPEYEL TN SLVATOTNTA VO TPpaypatoroOel  vAomoinon kot

N €QOPUOYN TOV. AV 0V EMTVYXAVETOL IKOVOTOMTIKY] amdO0oN TOTE
OmoLTEITOL O OYESOGHOG EVOG TPOTOTOINUEVOL aAyopifLov.

H Ozmpia Yroroyiopo¥ (Theory of computation) givon to medio g
TANPOPOPIKNG OV aCYOAE(TAL TOGO He TO TPOPANLO VrtapEng Avong
EVOG TPOPAMLATOS OGO KOt A0SO TIKOTITOS TMV OAYOpiOimY Yo TV emi-
Aoon Tev TpofAnudtov pe Pdon Eva 0ed0UEVO LOVTELD VTTOAOYIGLOV.

To medio g Bewpiog vTOAOYIGHOV, dlapeital oe dVO KAAOOVS: TN O¢-
opio Yroroyowotrog (Computability Theory) kot tn Ocwpio [ToAv-
mhokottog (Computational Complexity Theory). Xvvenwmg, yio kdbe
alyopifuo amoatteitor avaAvon, LEGH NG omolag:

o) TEKUNPLOVETOL 1| 0pBOTNTA TOV, ONAAON av 0 aAYOPIONLOG KAVEL
TPOYUOTIKE T SOVAELL Yo TNV omoia £xEl GYEdOCTEL Kot

B) uerpiéror mocotkd 1 omdd0cT TOV, o€ GXEGN Le d1dpopa €101 VITO-
AOYIOTIKOV TOPW®V, OT®G £lval 0 ¥pOVOS KL 1) VUM TTOV OToLTEL -
TOL Y10, TNV EKTEAEGT] TOV.

H avaivon evég alyopiBpov civor n extipnon tov minbovg twv
VIOAOYICTIKAOV TOPMOV OV OTOLTEL 1] EKTEAEGT] TOL OAYOPiOLLOL.

INa wapdderypa, o odyopiBpog Evkdeidng ypnoonotel tdéomn pviun 6om
xpEWBLETOL Y10 Vo 0moBNKELTOVV 01 TPELG aKEPaALOL X, Y, Z. Q6TdG0, 1 €V-
PECT TOV TANOOVE TV EVTOADY TTOL EKTEAOVVTOL OEV EIVOIL TOGO TETPLULLE-
. Kdbe popd mov mparypotomoteiton 1) emovaAnyn ekteAobviol TEcoepa
Brpata (heyyog g cvvOnkng Ooco...emavdiafe, VTOLOYIGLOG TOV Z KoL
V0 eVTOAES ekympnong). Emopévag, amartodvor 4xa frpata, 6mov o &i-
vat 0 aptBpdg twv eravornyemy. [oceg, dumc, Oa eivat ot emavainyelg;

KEDQAAAIO | &l

AlyopiBuot

2

H 7o cvvnbiopévn avaivon
gvog akyopiBuov apopd to
xp6vo extéheong. O ypovog
cuvnBmg vtoloyiletat cav
GLVAPTNGN TOL aPLBLOY TV
GTOLE®ODV PMULAT®V TOL
EKTEAODVTOL GTOV OAYOPIOLLO.

l

H Ozwplo Yroroyiopdtn-
TOG EPEVLVA ALV KOl TOGO OLITO-
S0TIKA KATolo TPOPAN LT
pUropov va emAvOovV e G-
YKEKPULEVO VITOAOYIGTIKE [LO-

vtéla.
@

H @¢opia [Torvmrokotn-

TG LEAETH TOVG TTOPOVG TTOV
QTOLTOVVTOL Y10, TV EMTAVGON
evoc mpoPAnpatog Baoet evog
GLYKEKPILEVOL aAyopifuov.
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S

j ML
O}
-

O Lame onédei&e 61t 0 apib-
HoG TV PUdTeV TOV EVKAEL-
detov aiyopiBuov ya dvo
apdpode etvar Tavta pukpo-
T£p0G N 160G TOL TEVTATANG-
0V TOV YNOI®V TOV LeYOANTE-
poL amd TOLG dVO UPLBLLOVG.

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

2l

O cvppolicpog O
(O-notation), émov 10 O givon
TO OPYIKO YPOLLLLOL TNG Oy YAL-
KNG AéEng order kot Swafdle-
TOL KOUIKPOV KEPAAATION, XP1-
olpomoteitat yio vo, avadeitet
TN YEVIKN CLUUTEPLPOPA (TNV
Ta&N) Tov aAyopiduov.

Ynoloyrorpdtyra:

Ti propei va vrohoyiotet,
Mmopei évag VTOAOYIGTAG VO
AMcel omotodmote TPOPAN-
pa 500évtog apkeTov YpOHVOL
KoL ydPov;

MMorvmhokéTnTO

[T6c0 ypnyopa pmopet va Av-
Oel éva mpoPfAnua;

1660¢ xhpog (pvipn) xperdte-
o yo vo AvBel éva tpoBanuo;

|

Ievikd, ta dedopéva cuvt-
otobV 10 péyebog g 160-
dov evog akyopifpov. o ma-
padetypo otnv ta&vounon,
70 TAN00C TOV UVTIKEWEV®V
mov Ba ta&vopunBovv divet To
péyebog tov TpoPAnpatoc.
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To 6ty x = 27 ko y = 78 yivovion 1€66epig ETavaAYELS, Ogv givat
TOAD JLPOTIOTIKS. O TaY YPNGLUO VO UTopel Vo vIToAoyloTel 0 aptd-
pog TV emavoinyemv yia kdbe (evydpt okepaiov X, y.

"Eyxel vmohoyiotel, 6TL 0 apBudg tov emavolyemy givol mepimov 100G
ne Tov Aoyapifpo tov x (1 Tov y). Andadn, o evkieidelog alyopiduog
v vo, vroAoyioet to MKA tov x ko y, kével 4xlogx Brjparta. Zovindmg
nopaAeitovtal otafepéc, OTMC T0 4 Kol £TG1 TPOKVATEL OTL 1] TOAVTAO-
ko6t TOV aAYOpBuov elval O(logx) (dwapdaletor «n moAvTAokdTTO
oV alyopiBuov sivar g Taéng logx»).

H molvmhokotnTo €v0g alyopiBpov divel Eva HETPo NG YPOVIKNIG
kaBvotépnong tov alyopiBuov yio v emilvomn evog mpoAnHaTog.

O tepiocdTepot ahydpiBpot £xovv TOAVTAOKOTNTA YPOVOL TOV OVIKEL
o€ o oo TG katnyopieg mov @aivovron otov [ivaxa 2.2. Mg n cop-
BoAiletar to péyebog Tov TpofAnpaToc Kot eaptdtat amd to TPOPAN-
no. o mapdderypa, av {nteitar va ta&vounBovv k apibpoi, tote 10 pé-
veBog Tov TpoPAnuatog ivor k, emopéveg n = k.

Iivaxag 2.2: Katnyopieg moAvmiokdtntog adyopiBuwv

[oivmhokotnTo | Ovopoocia Hoapoatnpiocsis

o(1) Ytabepn| Kabe Prino exteleital pio opd 1 10 TOAD
HEPIKES POPES

O(logn) AoyaplBukn | Av dev onuei@veTon aAA®G, o1 AoyaplOpot
gtvar dvadkoi (Avadikn Avalynon)

O(n) Ipoppukn Yeplakn| avalnmon

O(nlogn) I'pyopn Ta&wvopunon

O(n?) Terpayovikny | Ta&wvounon pe emioyn

o) Kopwn [ToALATAOGIOGLOG TTVAKMY

o2y ExBeticn Mepiopdc cuvorov

2y ewdva 2.10 £yovv mapaoTadel o1 KAPTLAES TOV KUPLOTEPOY GUVOP-
ToE®V ToAVTAOKOTNTAG, VO oTov Ilivaka 2.3 mapovsidlovial ot ypo-
VOl EKTEAECTG Y10l S1APOPES TOAVTAOKOTNTES Kot LeYEDN TpofAnudT@y.

ATIQITOUPEVOC O(n®)

XPovog

Oo(n?)
O(nlogn)

O(n)

O(logn)

MéyeBog TTpoBAfiuaTog n

Ewoéva 2.10: Kapmdreg TV KUPLOTEPOV GUVAPTNGEMY TOATAOKOTTAG.



IMivakag 2.3. Xpdvot ekTEAEONC Y10, O1APOPES

TOAVTAOKOTNTEG Ko PEYEDT TpoPAnudtwv

Taén adyo- MéyeBog Ipopinpatog

P 4 16 64

O(logn) 6x10"%sec | 1,6x1038 1,8x10%

O(nlogn) 2x10%® sec 19x10°® 1,2x10°
O(n) 4x10%sec | 16x10* 64x10°
O(n?) 2x10®sec | 2,6x10° 4x1073
O(n%) 64x10% sec 4x107 3x103
o@2m) 16x10%¥sec | 65x10° | 5x10° ypovia
O(n!) 24x10%sec | 58 dpeg | 4x10™ypovia

Metd v enilvon evoc mpoPAnuatog pe Evo adyopiBuo yiveton mpo-
ondBela vo oyedooTEL Evag vEOG alyoplOog e PEYOAVTEPT] TOYVTN-
T EVPECTC TNG AVoNG ToL TpoPAnuatoc. o mapddetypa Evag ahyoplo-
HOG TOEIVOUNONG LE GLYKPIGELS (0 0010 TEPLYPAPETAL GE EMOUEVO KE-
earono) amartel O(n?) cvykpicelc. Yrhpyovv opmg toydtepot adyopio-
Hot, 0Twg o aAyopBpog ypryopng tasivounong (Quicksort), wov omoit-
tel O(nlogn) cvykpiocels.

H pelét avtod tov {ntipatog yivetol 6to mhaicto g Ocwpiag Io-
Avmlokotytas. H épevva oty meployn avt tpoomadei va Ppet Tovg
€YYEVELG TEPLOPIGLOVG BTNV TaXHTNTA TOV aAyopiBumV Yo T ADoN Gv-
yrekpipévov mpofinudtov. Etol anodsikvietatl, yio mopaderypo, 0Tt
dev glvar duvatdv va ta&vounBovv n aképatot pe Aydtepo amnd nlogn
OLYKPIGELS KOl GUVETMS 0 ahydp1BLog YpIyopng TaStvounong eivat ov-
o00TIKA BEATIOTOG, OGOV 0pOpd TNV TayTNTA TASIVOUN oG,

Baoikoi Tomor alyopidpwmv

O opiopdg Tov adyopibpov mov d60nKe GTNV apPyn AVTOL TOV KEPOAN-
0V, CULLPMOVEL LE TN PIAOGOPIN TOV TEPICCOTEP®V VITOAOYICTMV OY|LLE-
pa, mov dwbétovy pio Kevrpwn Movada Enetepyaciog (KME) oty
omoio ot evToAég exteAOVVTOL e GEPE, M Hio petd v dAAn. o to
Adyo avtd ovopdlovtan aeiprakoi olkyopiOpot. Opmg n dmapén TpoPin-
LAtV ota omoio amonteitot TOAD PEYAAOG XPOVOS Y10 TOV VITOAOYIGUO
™G AoNG evOG TPOPANLATOG, SNULOVPYNOE TNV OVAYKY| EDPECTG AAYO-
pibumv, 6mov opopéva | pia celpd and Prpate ovTOV TOV okyopio-
LoV Bo propovoay va eKTEAOLVTAL TOPAAANAN (TOVTOYPOVE). XE 0T
NV TEPITTOON, 1 EKTELEOT] TOV €vOG Prinatog dev eEaptdTot amd v
OAOKANPMOOT TNG EKTELECTG TOV TTPONYOVUEVOL. ALXYOp1OLOL VTG TNG
Hopeng ovopdloviol rapdiinior olyoplOpol Kot n vAomoino” tovg yi-
vetat pe v vrapén toAlanidv KME 610 cbotnpa t1ov vToloyiot.

KEDOAAAIO | &l
AlyopiBuot

Py

i
EINGS

H ovvapton O kaleiton mo-
AOVLUIKY av glvat Ekppa-
61 TOAVOVOLOV MG TTPOG

n, SLLPOPETIKA KaAgiTOL
UN-TOADMVV KT, OV TEPIEYEL
0povg 6mmg 2", n! KTA. Ztnv
Tpa&n ot Tpelg televtaies mo-
ADTTAOKOTITEG YPTGLLOTOL-
olhVTOL LOVO Yo TPoPAN ot
LIKPOL peyEBovG.

Z@ }

R '8

INa to TpoPAnpa e Tasvo-
pUnong evog mivaka dev £xet
Bpebet péypt onpepa Toyve-
pog aAydplBpog amd Tov ai-
yop10po ypryopng Tavo-
HUnong, eve yio to TpdfAnpa
Tov VIoAoysHov Tov MKA
dev &yet Bpebet TayvTepog
aly6pBpoc amd ekeivov Tov
Evkdeidn. Avtd odnyet, pot-
paio, 6T0 epd@THH: MNTOG
dev LILAPYEL KAADTEPOG OA-
yopOLog, UTmg dniadn ta
mpofApaTo autd £xovv pio
£YYEVI] TOAVTAOKOTN T,

Xeprakoi Aéyovtat ot adyo-
pBpot Tov YPNCIUOTOIOVY
pio KevTpikn povada emelep-
YOoioG Ko 01 EVIOAEG TOVG
eKTELOVVTOL GE GEPE M piat
UETA TNV GAAN.

Hapdrinior yapaxtmpilo-
vTol ot akyopdpot Tov ypn-
GULOTOLOVV TOALUTAES Ke-
VIPKEG Hovades enetepyaoi-
ag 6mov opiopéveg 1 i oet-
pA amd EVTOAES EKTEAOVVTOL
mapdAnia (Tovtdypova).
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O mivaxag Tov Topodelypo-
170G 2.5 givan povodidoto-
T0G TIVOIKOG TOV £XEL TEGGEPQL
otolyeia, otig Oéoeig 1, 2, 3,
4. X1 0éon | 1o mepieyodpevo
ToV Tivaka givat 6, ot Béom
2 10 mePLEXOLLEVO TOV VoKL
etva 9 KT

Apywos [ 6 19 [ 83 ]

I [e]o[8][3]
m o [3[9]s8]6]
mo [3[e 89

Tehwog [ 3] 6 18] 9]

Apyucog [ 6 [ 9[8[ 3]

In . HE

vy vV
2 . E1 B
3n [3[8161]9]

Teawog [ 316 [8]9]

Agv pumopovv va Awbovv ola
T TPOPAN AT KAVOVTOG
xPNoN TaPIAAN LoV VITOAOYL-
opov. To og Babog okayipo
Yo vo, avoryTel Eva yovTakt
dev pmopei va vAomomn el pe
TapdAANLo adlyopidpo, apov
T0 3e0TEPO HETPO eV Elvat
TPOGPAGIUO AV dEV TEAEIDOEL
TPAOTO TO TPAOTO PETPO.
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[Hopaosrypa 2.5. ' Ecto 011 vdpyel £vag TivaKag Tov EXel MG TePLEXO-
LEVO TOVG aplOLLOVG:

21606 glvar va tomobetnBov ot apBpol oe avovoa celpd amd To pi-
KPOTEPO GTO peyolvTepo (av&ovsa Tta&vounon). H dwadwacio ta&ivo-
unong Ba emyelpnOel pe oeprokn Kot TapdAinAn eneéepyocio.

Andvinon

» Laplokd
Evtoniletol to pukpodtepo otoryeio tov mivaka (GTnv meEpinTwon ot
etva 1o 3) ko avtipeTatiBetan pe to otoryeio g TpmTng BEomg.

Evtoniletol o pikpdtepo amd o voAoma oTotyeio Tov mivakoe (Tov
elvar to 6) kot avtipetatifetor pe to otoryeio g devTEPNg BEomc.

Evtoniletor 1o pikpotepo amd ta vrdAouta otoryeior Tov mivoka (Tov
glva to 8), 10 omoio duwg givar To Tpito GTOLYEl0 TOV TTivVaKD, OTOTE M
ta&vounon £xel oAoKANPmOEL.

» Moparinia

2uykpivovtat tawtdypova e 000 dapopeTikovs eneEepyactés To 1o pe
70 20 otoryeio Kot to 30 pe o 40. Av dev gival cootd dtataypéva, ovTi-
petatifevrot.

Xvuykpivovot TouTOYpova Le d00 dapopeTIKoS enelepyaotéc o 1o e
70 30 oToryeio Kot 10 20 pe 10 40. Av 0gv glval 6OoTA dotayéva, avTl-
petatifevrot.

Topa 10 pkpdTepo amd OAa Ta oTotKElR Elvan 6T cwoth BEon (tnv 1n)
Kot To peyaAdtepo eniong ot cwot) 0éon (tnv 4n). Qotdco T dvo
pecaio otoyeio dev etvon PERaro 6Tt efvarl cwotd dwtaypéva. Ondte
amorteiton o akOUn GLYKPLoN QVTOV TV 0VO Omd Evay emetepyaoTi
Kol OLOKANp®VETOL 1] TOEVOUNON).

Ot adyopiBuot emdvovv mpoPfinuota. Ymapyovv amhd kot cvuvleta
wpofAnuata. Atyo amAd TpoPAnpate UTOopovV Vo, ETALOOLV e dla-
JOYIKN EKTEAEST] LEPIKMV PNUATOV, 0QOL T TEPIGGOTEP TPOPAN L0~
TOL OTOLTOVV TNV EKTEAEGT OPICUEVOV CUYKEKPIUEV®V PNUATOV TOAAEG
@opEc. AvTol o1 adyOp1OLOL OTOKOAOVVTOL EXAVAANTTTIKOL.

[Mopdaosrypo 2.6. No avartoydel alyopiBuog o omoiog Oa dtofdlet tov
apBuo N kot Oo vroroyilel kot Ba eppaviCel To N mopayovtikd (cop-
BoAouog: NI).

To N! opiletar mg 10 yvopevo tmv aképaiwv aplipav 1, 2 éog N. Aniadn
N!=1-2-3-....- (N-1) N
AvN=5,1t05!=12345=120



O aAy6pBpog vroroyispov tov N! pe o eravainym Ppioket 1o yvo-
pevo (PAéne mapaderypa 2.20).

Oupwg 1o N! umopel vo opiotel kot pe GALO TpOTO, TOL ATOKAAEITOL
avVadPOIKOC, MG EENG:

{ NI=N-(N-1)! yaN>1 (1)
0l=1 2)

Amo ) oyéon (1) eaiveton 6TL T0 TOpayovtikd Tov N opiletor ypnot-
pomolwvtag o mopayovtiko tov (N - 1). O 6pog avadpoukdOTnTe £6M
exepalet, 0t yo va Bpebetl n tyun tov N! mpémer va PBpebdel n tiun tov
(N - D!, n Ty tov omoiov ypetdletar v Tiun| tov (N - 2)! k.0.k.

"Etot 1o 5! kdvet dradoyikd:
5!'=41-5=31-4-5=21-3-4-5=1!-2-3-4-5=0!-1-2-3-4-5=1-1-2-3-4-5=120

daivetar 0T1 0 VTOAoYoUOG Tov N! pe avadpopkd Tpdmo givar mo mo-
AMOTAOKOG 0O TOV EMAVIANTTIKO. 26TOGO G AALEG TEPIMTOGELG Kot 101-
WG G€ PEPIKA OVOKOAN TPOPAN LT 1) VOOPOUN SIEVKOAVVEL GTLLOVTIKA.

Avamrapactaon aryopibpov

[Mpokeévov va emrevyBel n «okpPng meptypoen» evog alyopid-
LoV, YPNOLUOTOLEITOL KATOW YAMGGO TOV UTOPEL VO TEPLYPAPEL GEL-
PEC EVEPYELDV UE TPOTO ALGTNPO, YOPIg achPeLeg Kat dupopovpeva. TE-
TOLEG YAMGGES £vat 01 YAMGGES TPOYPALUATICHOD ([E TV TpoindOeon
OTL M oNUactoAoYia Tovg eival ALGTNPA SIATLTOUEVT)), LOONULOTIKA [O-
vtéla, Kamoleg GLUPOAMKES YADCGEG OV YPTCLLOTOOVV QLGTHPA KO-
Boplopévous Kavoveg TePypaPNS, KaBmS Kot KOTAAANAO SIOLOPO®LLE-
VO VTTOGUVOAD TOV PLGIKAOV (OLAOVUEV®V) YAMGGOV.

H avoarapdotaon tov alyopifumv pmopet va tpaypoatoromel pe:

o DVoIKI| YAOGGH OOV 1) AVOTAPAGTUGT YIVETOL LLE TV OUIAOVUEVT
YADGGOO, HECH TNG OTolog TEPLypAPOvVTAL Ta PrpaTo ETIAVOTG TOV
npoPAnpatog. Qc1dc0, LE T ELOIKN YADCGGO LTOPOVV VO, TOLPOTN-
pNOOLV achPELES OTIC 0ONYiES.

e Yeudokmoka 1] YeEVOOYLOGGa, 1) omoia elvar pa vrobeTikn YAMO-
oo Y. TNV avamopidotact adyopifumv pe otoryela amd KAmolEg
YADGGEG TPOYPOUUOTIGUOD, TOPAAEITOVTOC AETTOUEPELES TTOV OEV
elval OVCOGTIKEG Yo TNV avOpdmTvy Katavon ot Tov adyopifuov.

e IO TpoypoppaTicpov 1 owoia givat pa texvnT YAOCGOH, TOL
&xet avamtuyBel yia va dnpovpyel 1| vo eKepalel Tpoypdippota yio
tov vtoAoywoT. H avarapdotaon tov akyopiBuwyv pe yYAdGoo mpo-
YPOUUOTIGHOD UTOpel va yivel €ite pe OMTIKEG €iT€ LE KEWEVIKEG
YADGGEG TPOYPOLLATIGLOD.

KEDQAAAIO | &l

AlyopiBuot

l

Evdapépov (o amote-
A&l 0 EVTOTIGHOG TOV KOAD-
TEPOL TPOTOV VTTOJAIPEST|G
TOV TPoPAnuUdT®V, Yo vo i-
vat QKT M ene&epyacio
TOVG 0 ToALOVG emeEepyoa-
GTEC TOPAAA QL.

£l

INo mapddety o, ETovaAn-
nmTikol akyopdpot ivat o gv-
K\eldetog ahyopOog, kabmg
Kot 0 adyop1Opog ta&voun-
oG LE EMAOYN TOL TTEPLYPA-
QNKE TLO TPLV.

1

AlyopOpOL TOL VAOTOLOVV Lo
aVaSPOLUKT GXEGT], OTTOKAAOD-
VIO AVAIPOUIKOT KOL UEPTKE.
nopadetypoto Topovctdlovral
otV mopdypopo 2.2.7.6.

2l

Orav meprypdeeton 6Ty opt-
Aovpevn YAOGGa 0 TPOTOG LE
TOV 071010 BaL LITOPEGEL KATTO10G
vo. emokeBel va. LLovceio,
TOTE 0 LyOPLOHOG Eet StorTv-
w0l pe PO YADGGOO.

Ot QLGIKES YAMGGES, gival
01 YAMGGEG TOL LIAOVV Ot
avOpmmoL, eV ot TEXYNTES
YAOGGEG £xovV avomtuydel
KUPL®G Yol SLEVKOAVVOT| TNG
EMKOWVOVING 1OEMV.
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Ta kvpoTEPO YPNOLULOTOL-
OVUEVO YEDUETPUKH GYT|LLOTOL
- oOuPoia oto Sroypdppoto
pong eivar ta. axdiovdo:

o H é\ewyn, mov dnAdvel
NV apyn Kot To TEA0G TOV
alyopifuov.

e To mhdylo ToparAnAo-
YPOUO, TOL dNADVEL £i-
6000 1| ¢€0d0 oToyeiwv.

Eioodog
‘EE0d0Gg

e To opBoydvio Topadin-
AOYPOLLLLO, TTOV INADVEL
NV eKTEAEOT] MG 1 TeE-
PLoGATEPOV TPAEEMV.

Exté\eon Mpd&ewv

e O pouPog, mov dnimdvet
plo epdon pe dvo €£o-
d0VG Y10 AmAVTINOT).

Oxt @ Nat

o Xt0 SloypapLLOTO POTIG,
EKTOG TOV TAPOTAVD
oyNUdTOV, YPNoYLOTOLE -
Tat Kot o PEA0C, TO omoio
delyvel ) pon ektéleong
oV oAyopiBuov.

3
O ahyopBpog Avtietdfeon
aVTILETAOETEL TO TEPLEYOLLEVO
TV 600 LeTafANTOV Kot To-

povctaleTon pe TpElS TPOTOVG
avamToploTaonC.

2V YeudoyAdGoo. Exouy
KATOYPOPEL 01 EVEPYELEG TTOV
TePLYPAPOVTOL 6TO TAAIGLO
™G PLOIKNG YADOOWG 68 K®-
SIKOTOMUEVT LOPOPT], EVD TE-
Aog &xet dnpovpynOel kot To
avTioTOLO SLAYPULLLLOL POTIG.
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0 2ZT1G ONTIKES YAMDGGES TPOYPUURUTICROV, 1| OVOTOPAGTOCT
TV aAyoplBumv yivetol péca amd 10 Ypaekd YEPIGUO TPOo-
YPOUUOTIGTIKOV GTOLXELMV.

O  ZTIG KEWNEVIKEG YAMOGES TPOYPUURATIGHOV, 1] AVATOPACTO-
on TV alyopifumv yivetal e T xpnon GEPOV KEWWEVOD TOV
nmepriapPdvouv AéEelc, aptBpovg kot onueia otiEng.

e MeOodolroyics OLYPUAPNOTIKNG OVOTOPACTACNS OAyopiOpmv
OV GLVIGTOVV EVaV YPAPLKO TPOTO TopovGiocmg tov alyopiduov.
Ao 11g dupopeg peBodoroyies doypOUUATIKAG AVOTOPACTAONG
aAyopiBuov mov €xovv emvondel n mo dwdedopévn eivar to O1d-
VPO PONG, OTOV 1) TEPLYPOPN KOL 1] AvOTapAGTACT TV odyopid-
HoV yivetal [Le Tn XpNoN YEOUETPIKAOV GYNUATOV - GOUPOA®VY, OTTOVL
70 KoBEva INAMVEL oL GLYKEKPLLEVT EVEPYELX 1) AgtTovpYiaL.

[Mopaosrypa 2.7. Na avartoyBel adyopOpog e puoikn yAwosoa, pe dt-
GypOoppLo pONG KOl LLE WEVLOOYADGGA, 0 0totog Ba dtaPdlet Tig TYHES 6O
petafAnTav Kot 0o avteTaféTel T0 TEPIEXOUEVO TOVG. TN GULVEYELL
Ba eppaviCel ®g amoTéAESHO TO TEPIEYOUEVO TV UETAPANTOV HETE TNV
avtipetdeon.

Noa extereotel 0 alyopOpog yio Tig Tipes 8 ko 12.
Andvtnon

®vowkn YA®oca: Aol glcayfodv ot TIHEG dV0 HeTAfANTOV o Ko f,
Vo 0DGETE TO TEPLEYOUEVO TNG LETAPANTNG O Ko 6€ pial vEa LeTaANTN
temp (Tpoowpivny). LI GLVEYELD, VO, OMOETE TO TEPLEYOUEVO TNG LETOL-
BANTG B o1 petafAnTn o Kot TEAOG VoL OMGETE TO TEPIEXOUEVO TNG LLE-
TaffANTG temp kot otn petaPfintn P.

Y£vd0yLOGG0. Aaypappa porig

1. AkyoprOpog Avtipetafeon
2. Avapaoce a, B

3.temp «— a
4.0f AidBaoe q, B
5. P « temp / l /
6. Engavioe a,
7. Téhog Avtiuetdbeon temp<—a
a—p
Ap.Evt. a P temp 'Eodog B ~—temp
2 8 | 12
i T & / Epgpadvioe q, B /
5 8 '




AgOONEVA KOL OVOTOPGTAGT] TOVS

"Evag akyopiBpog Aopfdavetl kamoo dedopéva amd v €i6odo, o enesep-
yaletar péca oo po oelpd frpdatmy kot 6ivel g ££000 ToL ATOTEAEGLOTOL.

H enelepyacia dedopévmv, 1 omoia oty TPAEN TPOYLOTOTOLEITOL LECH
alyopiBumv, avagépetot 6TNV eKTELEST SPOPWV TPAEEWV/ AEITOVPYIDY
whve ota dedopéva. To anotédecpa ™ eneéepyaciog dedouEVmY ivar 1
mnpogopia. 'Etot, Oa propodoe kaveic yevikevovtog va et 6Tt Evag olyo-
pOpog petatpémet to dedopéva o€ mAnpogopia. ['a mapddetryua, Evog -
AeQOVIKOG aplBUOC Kot £VOL OVOLLOTETMVLUO ATOTEAOVV OE00UEVAL. AgV TTaL-
pExovv Oumg kapio mAnpogopia. ITAnpopopio mapdyeTor HOVO oV oyeTL-
6000V peta&d Toue, 0TI SNANST KATO0 THAEP®OVO OVIKEL GE KATTO10 GUYKE-
Kpévo cuvopountr. Me Bdon tig mAnpopopieg Aappdvovton amopdcelg
Ko ytvovton S1popeg EVEPYEIES. XTI GUVEYELN 01 EVEPYELEG AVTEG TOPEYOLY
vEo 0£dOUEVA, OVTO VEEC TANPOPOPIES, O1 TEAEVTOHES VEES AMOPACELS KoL
EVEPYELEG K.0.K. OTILG paiveton oty ewova 2.11. H diepyasio avt pro-
pel va emavoropPavertal, ot TAnpogopiec mov Tapnydnoav, va ExavaTpo-
(POSOTOVV UEG® aVAOPAoC TNV £10000 Y10, ETOVAANYN TOV KOKAOV K.0.K..

H Bewpia adyopiBumv, peretd ta dedopéva Kupimg amod Tig GKOMIES TOV
VAKOV Kol TV YAMGGOV TPOYPULLUOTIGLOD.

Oocov apopd 11§ YADGGEG TPOYPUUHATIONOD, KAOE YADGGO pmopel va
vrootnpilel T xpnon opopwv THTwV dedopévav. Kdbe yhdooao £xet
OLYKEKPIUEVOUG TUTTOVG OEOOUEVMV, EVD UTOpovV va dnuovpyndovv
véot TOmot opiopévol amd to ypnoth. Ot mo cuvnBelg THmot dedouévav
elvai ot akdAovbor (swova 2.12):

AKEPOIOG TOTTOG: Y10 TNV AVATOPAGTACT| OKEPAIWOV APLOUDOV.
Hpoypatikog THTOS: Yo TV oVOToPACTOCT) TPAYLATIKMOV aplOpudv.
A0YIKOG TOHTOG: Y10 TV OVOTAPAGTOGT AOYIKMV O£S0UEVOV.
ALQapOuNTIKOS TOTTOG: Y10 TV AVATOPACTACT] AAPAPIOUNTIKOV OE-
dopévov.

e k00e TOTO SEGOUEVOV LUITOPOVV VO EPUPLOGTOVYV SLOPOPETIKEG TP~
Eelc. Emopévamg, katd tov oyediacpd evog alyopifuov €yl onpacio to
€100¢ TV THTWV 0£00UEVMVY TTOV LIToGTNPilovTaL.

To vAd emrpémet TNV AmOONKELOT TV OEGOUEVOV EVOG TPOYPALLLLOTOS
OTNV KOPLOL VAN 1] KO OTLG TEPLPEPELNKES GUOKEVES EVOG VITOAOYLIOTN LE
ddpopeg popeéc. Me okomd v mpdoPoon ota dedopéva mov Ppickovron
ot Ponontkr pvnun etvon mBovo va xpnoorotovvon StopopeTKol oh-
yopBpot Yo v eneEepyocio toug. Emopévac, 1o vAkd tov vmoloyiot|
&yet emidpaon o610 £160g TV olyopiBuwy mov Ba ypnoyomomBoiv.

Ta, dedopéva umopet va glvar amAég petapfintéc, ol omoieg Aappdvovy
pio tiun kdbe opd (amhd dedopéva) | LTopovV va amobnkehoviol wg
pio doun dedOUEV@V.

KEDQAAAIO | &l

AlyopiBuot

Eicodog

Acdougva

I

Enegepyaoia

Avadpaon "

MAnpogopicg

i

‘EE0d0¢

Ewova 2.11. Zyéon dedopévmv
KOl TANPOPOPLOV

— Turot Aedopévav

ApOuUNTIKOS

Ak€palog

Moaypatikég

ANPAPIOUNTIKOG

Noyikég

Ewova 2.12. Tomor Agdopévmv

O okAnpdg dickog kot 1 pvi-
un flash, amotehodv mapa-
deiypato fonbntucng pviung
TOV VTOAOYIOTH.
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1] ENOTHTA

Oéuata Ocwpyrikig
Emortijung tov Yroloporaoy

Stoixelo | =towxelo | =towxelo
11 12 1,3
Stoxelo | Stowxelo | Ztowxeio
21 22 23
Stowxelo | Ztoixelo | Ztoixeio
31 312 33
Stoxelo | Ztowxelo | Ztowxeio
41 42 43

Ewova 2.13. Awsdidototog
TivVoKoG

Elogpxduevo EEepxduevo

Stoixelo 4

Stouxeio 3

Stouxeio 2

Stouxeio 1

Ewova 2.14. Xt0ifa

Ewoepyduevo | Stowxeio | Stotxeio | Stoxelo| EEepxdpevo
1 2 3 |~—

Ewéva 2.15. Ovpd

- M

Ewkova 2.16. Aicto

i~
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Aopn) dedopévorv (data structure) givar €va GHVoro amobnkevUEVOY
dedopévmv, Ta omoia glval £T61 0pYAVOUEVE, MGTE VO, VTOKEVTOL GE
GLYKEKPLUEVES amontoVpeveS emegepyaciec.

O 6pog avapépetal oe Eva GOVOLO dedouévav pall pe éva chvoro Ast-
TOVPYIDOV OV EMTPENOVTAL OTA OEOOUEVA OVTA. Ot OOUES OEOOUEVOV
glval TOAD oteEvd cuvoedenéveg pe TV €vvola Tov aAdyopiBuov. Elval
TOAD YOPOKTNPLOTIKY] 1] aKOAOLON «GYEon» OV SLTHTWGE 0 NIKAGOVG
B1p6 (Niklaus Wirth), onpiovpyog g yAwooag Pascal:

AkyoprOpor + Aopéc Agdopévov = Ilpoypappoarta

H avotépm oyxéon £xet v évvota 0Tt av KAmo1og O100€TEL TOV KOTAAAN-
Ao adyopBpo kot TG dopés dedopévary, ot omoieg Ba xpnoiporomovv,
elvat eviehdg AeEST M LETATPOTT Kot VAOTOINGT TOV GE TPOYPOALLUD GE
yA®coco vroroyloth. Kdbe doun dedopévmv amoteAeitat, 6ty mo ye-
VIKT] TNG HopeN, and Eva chvoro oTotyelmv 1 kKOUPmv.

O1 1o gvpEMG YPNOUOTOIOVUEVES OOUES OEOOUEVAV Elval O TIVOKAG, 1
otoifa, n ovpd, N Aota, To dEVIPO KoL 0 YPAPOC.

O mivaxag (table) amoteleitarl amd Eva GHVOLO OLOEO®V ATAMY GTOL-
yelov, kabéva and ta onoio kabopiletar pe ) Ponbewa evog M mepio-
cotépwv deiktdv. 'Evog mivakag pmopet va elvan piag, dvo 1 mepioco-
TEPOV SOOTAGEWV, AVAAOYO LE TO TANHOG SEKTAOV TOL YpeLdlovToL Yo
va kabopiotel n B€on Tov. Tty ekova 2.13, mapovcidleTon Evag S1601-
dotatog mivakag A pe 4 ypappés ko 3 otnies. Xto mapaderypa 2.5 giye
TOPOVCIUCTEL £VOC LLOVOSLAGTATOC TIVOKOLG.

Mia ezoifa (stack) givar pia ypoppikn didtaén otoyeiov, oty onoia
glodyovrot Ko eEqyovton otoryeio Lovo amd 1o Eva dkpo (ekova 2.14).
H Aettovpyia g eloaymyng anokaleitor w@nyon (push) kot g eEoyw-
NS arabnon (pull 1 pop). H prlocopia sicaymyng kot eEoywyng twv
ototyeiov ovopdaletar LIFO (Last In, First Out), onAadn to televtaio
€100,YOUEVO OESOUEVO EEEPYETOL KO TPMTO.

M ovpa (queue) amoterel (o ypouukn owdtaln ototyeiowv, otnv
omoio elcdyovot véa ototyeio amd Eva dKpo Kot EAyOVTOL LITAPYOVTOL
otoyyeio amd To dALo dkpo (ewdva 2.15). H Aettovpyia g ovpdc amo-
kaieiton FIFO (First In, First Out), dnAadn 1o otoryeio 10 omoio €166~
YETOL TPAOTO GTIV OVPA EEEPYETAL KO TPMTO.

e o (ovvoeowkn)) Aieta (linked list) to otoyeio paivoviotr «loyt-
KO» OTL lvar Ypoppkd dtotetaypéva, yopic OLmG avtd va onuaivet 6Tt
Bpiokovtol oe cuveyopeves BEGEIS TG LVIUNG TOV VITOAOYLOTY| (EIKOVA
2.16). Ave&aptnto and ™ 0éon mov KoTaAapPdvel otn PvAun évo Og-
dopévo, ovoyetiletar e To eTOUEVO TOL e TN Ponbeta kdmowov deinTy
(pointer).



To 0évdpo (tree) eivar pun ypappky doun Tov anoteAeital and £va 60-
voho KOuPmv, ot omoiot cuvdéovtar pe akpéS (ewova 2.17). Yrdapyet
pévo évag koppog, amd Tov omoio puévo Eekvodv akpég, mov ovoudle-
T pida (root). e OAOVG TOVG GALOVS KOUPOVS KOTAANYEL piol oy Kot
Eextvolv Kapia, pia 1 teprocotepec. Ot k6ol 6TOVG 0TOi0VG KATOAN-
Youv HOvVo aKpES, ovopdalovion pvida.

O ypagog (graph) amotelel T O YEVIKT O] OEGOUEVOV 0L KO OLTTO-
tereiton omd KOUPoLG Kot akpéEG Ywpic OUmG KAmola tepapymnon.

Yndpyovv 614¢popot tpodTot S1éKpLons TV SopmV dedopévev. Atakpi-
VOVTOL GE GTATIKES KOl dvvauikés. Ot 6Tatikég OoUEG Exouv 6Tabepd
peyedog Kot PmopovV Vo KOTOKPATHGOVV GLYKEKPLUEVO TAN00g GTot-
xelov. AvtiBeto ot dvvapukég dopég dev Exovv otabepd péyebog ko to
TAN00G TV GTotYEl®V TOVG UTOPEL VO LEYOADVEL ] VO LIKPOivEL KOOGS
01N doun wodyovrol véa dedopéva 1 dtarypdpovton GAACL.

Ot dopég dedopévav dlakpivovtol ETIoNG GE YPAUUIKES KO Ul] YPau-
HIKES. XT1C YpapkéEg dopég pmopel va opitobdet kdmowa oyéomn drdtadng
vy 600 0mo1dNTOTE O1d0YIKA GToLYElR TOVG. AVTd onuaivel OTL KA~
mo1o ototyeio Ba tvan TpmdTo Ko KAmolo tehevtaio. Omorodnmote and
T vroAota Oa Emeton amd 1o TPONYoHUEVO TOL Ko Ba Tponyeiton amd
TO €MOUEVO TOV. XTIG UM YPOUUIKES dOUEG Oev umopel va opiotel po
oyxéomn odraéng 6mmg N Tapomdve. TEToteg dopég etvar Ta d€vdpa Kat ot
YPAeoL. Xta 0évdpa Evag KOUPog Exet Evav TponyoOUeEVO aALE TOavOV
TOALOVG EMOUEVOVS. XTOVG YPAPoLg KAOe KOUPOg pmopet vor £xel ToA-
AOUC TPONYOLUEVOVG KOl TTOAAOVS ETOUEVOVG.

Téhog d1dpion TV dopmv pmopet va yivel ko avaroya e To 100G g
YPNOLOTOOVUEVTG LvNUNG (KVpta 1) BondnTikn)). Ot dopéc dedopévav
BonOntikng pvnung amokaiovviol apyeia deoouéverv (data files). Eva
apyeio amaptiCetal and Evav aplOud opoe®v gyypapdv (records).
Kd&be eyypaoen dwbétel opiopéva media (fields), mov mepiéyovv dedo-
péva yio po ovrotea (m.y. pobntng), 0nmg eoivetol otny eikova 2.19.

Evtoiég kot oopég aryopiOuov

Xmv mopdypogo avtn didovtal ddpopa mapadetypoato adyopiOuwy,
omov e€etdlovtol To GLOTATIKA LEPT EVOS OAYOPIBLLOV Ko Ol TPELS GL-
VIOTMOOEG TOL (doun akoAovBing, dour ETAOYNG Kot SOUT ETOVIANYNG)
EEKIVAOVTAG A0 TIG AMAOVOTEPES KO TPOYWPDVTAG TPOG TIG GLVOETOTE-
pes. Xta meplimpia mopovcstdlovtol opiopuéva Bactkd EIGOYMYIKA GTO1-
YElOL TNG XPNOUYLOTOLOVUEVG YEVOOYADGGOG,

KéBe alyopBpoc dtotummpévog oe WendoyAmooa EEKIVAL LE T YPOUUN

AlyoprOpog ovouo._alyopiQuov
KOL TEAELOVEL [LE TN YPOLLUN
Téhog ovouo,_alyopiQuov

KEDQAAAIO | &l

AlyopiBuot

@
.@

/

& @ ©

Ewova 2.17. Aévdpo

(»)

Ewova 2.18. I'pdoog

INo mapddetypa, 1 €yypoen
evoc pabntn pmopei va aro-
teAeitat amd o GvopLo, To
ENMVVLO, TOV aplpd Kivntoh
TNAEQPOVOL, TN d1evBuVeT oA~
AnAoypapiag, Tnv NAeKTpovL-
K1 devbuvon, T pwToypa-
¢la ToL K.6., ToL KoAovVTOoL
medilo TG EYYPAPS.

| Eyypaer 1 | | Eyypaer) 2 || Eyypaer v |

| Medio 1 | | Medio 2 || Medio p |

Ewoéva 2.19. Aopn apyelov

AlpapnTo
To 6VOVOLO TOV YOUPOKTHPOV
TOL PN CULOTOLOVVIOL GTNV
YELOOYADGGO TTEPIAAUPAVEL:
° O\OL TO YPOUUOTO TNG EA-
AVIKNG M ayYAkN G oAgo-
pntov meld kot kepataio
*  TOLG apP1OUNTIKOVG YOpa-
kmpeg 0-9
*  TOVG EMOUEVOLG ELOKOVG
xapommps@
E100YOYIKA (O1TAL)
) mopevbéoelg
] aykdleg
aoTEPIOKOG
oLV
,  KOppa
peiov
teheio
KG0eTOC
BovpooTikd
piKpdTEPO Omd
ioov
peyoAdTepPO amod
HKpOTEPO 1| 150

(
g
+

NV I AT T
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1] ENOTHTA

Oéuata Ocwpyrikig
Emortijung tov Yroloporaoy

peyorvtepo 1 ico

dtpopo

avo Bélog

KaTo TodAQ

KEVO

° Kot &va YpoQikod GOUPBOAO
10 «— (aprotepd BEN0C)

>NV

Xrafepéc

Ot otafepéc oV yevdo-
YAOGGO Uropel vo etvart
apOUNTIKES, AAQUPOUNTIKESG
N Aoywée. ['a to oymuatiopd
pioag aptbuntikng otabepdg
XPNOLLOTOLOVVTOL OL apLOpn-
TIKOL YOpaKTNPEG Kot mha-
vé évag omd Toug YOPOKTI-
peg +, -. Enlong, pmopel va
xpnoponom et To KOpLA Yo
10 dekadkd onpueio. ILy. 5,
123,27, -1, 1000000 x.Am.
INo to oymuoTiopnd piog ah-
QopOUNTIKAG oTabepas ypn-
GLULOTOLOVVTOL OTOLOONTOTE
YOPOUKTPES TEPIKAEIOHEVOL
o€ A E1I0AY®YIKA.

Mia otabepd pmopel va Exet
omotodnmote TAN00C aptOun-
TIKOV 1] GAQOPOUNTIKOVY YO
POUKTNP®V AVTIGTOLYOL.

Ot hoyikéc otobepég etvon
dvo, n AAnOng kot Pevodng.

Merafintég

I'o to oympoTiopd Tov ovo-
patog pag petaAnTg xpn-
GOTOEITOL OTTOL0GONTOTE
apOpoc aApafnTikov 1 opd-
INTIKOV YOPOKTAPOV KOl O
YOPOKTAPAS KAT® ToOAA. O
TPATOG YOPUKTPOG TNG LLe-
TaPANTG Tpémet va elvar o~
QufNTiKog Kot dgv pmopet va
ypnoomombei deopevpévn
AEEN g dvopa petaANTG.
O1 petaPintég yopaxtnpifo-
VTt G aplOpNTIKEG, OAQa-
pOunTIKég N AOYIKES avaroya
pe v i mov Ha amodobel
og avtéc. Ipv amd v omo-
d0G1 KATO0G TG GE LU0l [LE-
TafAnt ([e evolr) 160500V 1|
ekydpNoNG) M petafAnTy Exet
ATPOGOLOPIETN TULN.

O1 6t00epéc Kot o1 petaPan-
TEC KOAOVVTOL KOl TEAEGTEOL.
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Meta&h avtdv Tov 000 YPUUUOV YPAPOVTOL Ol EVTIOAES TOV aAyopiB-
pov. Ot evtoAég sivor AéEetg (cuVNBS PLOTO GE TPOGTAKTIKT) 1] G-
Bolopol mov mposdiopilovv pia cagn evépyeta. Ot AéEELG Tov €xovv
aVGTNPE KOOOPIGUEVO VO GTNV YEVOYAMGGO KAAOVVTOL OECLED-
néveg AéEetg ko oto mhaicto Tov Pifaiov Oa ypdpovrtal pe Evtova UmAe

YPOLLLOTOL.

Ot evtoléc ypdopovian og EgxmploTes Ypappés. Exeénynuartikd oyoa
UTOPOVV Vo YPAPOVTIOL OTOVONTOTE GTO GAOUN TOL aAyopifuov. ‘Eva
oyoMo apyilet pe to yapaktpa Bovpactikd (1) kot oto mAaicto tov Pi-
BAiov Ba ypaeetat pe mAdylo ypappoToL.

21N GuVERELn EMEENYOVVTOL Ol SLAPOPES EVIOLEG TOV UTOPOVV VOL XPT)-
oonomBovv ywo T cvvraln evoc alyopiduov.

2.2.7.1 Exkyawpnon, Eicodos ka1 'EEodog tiuwmv
H yevikn popen g evtoAng ekympnong lvat:
Metafintn < Exppoon

Ko 1 Agrtovpyio Tng etvor «eKTeEA0VVTOL 0L TPAEELS TNV EKPPOCT) KOt 1)
TN g exyopeitan (amodidetor, petafifaletar) ot peTofAnT».

2TV EVIOAN YPNOUOTOIEITOL TO APLoTEPO PELOG TPOKEUEVOL VoL OEl-
YVELTN QOPA NG eKYDpNoNG. [ 10 oKomd avtd YpnoipomotovvTal O1d-
@opa. cOUPoOAN Omd TIG YADGGES TPOYPOUUATIGHOV. ['a Tapddetypa
otV Pascal kot Delphi ypnoyonoteitar to :=, eved otnv Basic kat
C 1o =. I[Ipocoyn, Lowmdv, to cOUPoLO TG 1006TNTOG ( =) OTIS YAMOOESG
TPOYPOUUOTIGHOV 1} TO aploTePO PEAOG ( «— ) oV YeLdOYAMOOTO, OEV
gtvan ovpporo egicmwonc. To ovuPoro = ypnopomoleiton g TEAEGTNG
GUOYKPIOTC.

Aplotepd TOV GLUPOAOL «— VTAPYEL TAVTA LOVO [0 LETAPANTT, EVOD
0g&1d pumopel va vtapyel otabepd, LeTaPANT 1 EKPpao.

H exydpnon Tindv emttuyydveton Kot e TG eVToAEg €10000v. H evron
AdBasce Aiota_uetofintaov

EMTPEMEL TNV €1G000 TYLMV KOl TNV EKYDPNOT OVTOV OTIC LETAPANTESG
OV OVOPEPOVTOL GTN AIOTO HETAPANTOV.

H gvtodn Aldface dtapépet amd TV EVIOAN EKYOPNONG, Y1O0TL 6TN V-
TEPT OL TIEG TV HETAPANTAOV TPocdtopilovTal Katd T cuyypaer TOL
aAyopiBpov, evd oTNV TPOTY KATA TNV EKTEAEGT TOL OAyOpiOLLOL.

Mo v é€odo Tav (amotelecpudtov) umopodv va ypnoyorombovy
ot eviorég I'paye, Epgavice 11 Extontmoe pe 1010 ovvroén. Kdabe pia
amd AVTEG TIC EVIOAEG GLVOOEVETOL OO Lo Moto petaANTaV 1) otade-
pov. [Ly. Ipaye "Tyn:", a&io.



2.2.7.2 Aoun axoiovbiag

H doun axolovbiog xpnoylomoteital yio TNV ovVIHETOTION TPOPANUA-
TOV GTO OTO10L Ol EVTOAEG EKTEAOVVTOL M pio HETE TNV GAAN 0 TAV®
TPOG TO, KAT®.

Mopdaocrypo 2.8. Eicodog kot ££000g aplOpmv

Na dwpactodv dvo aptdpol kot voo VTOAOYIGTEL KOl VO ELPAVICTEL TO
Opotopd Tovg.

AlyoprOpoc Abpocua
AwdBace a, B
Y—at+P

Epgdavice X

Téhog ABpotopa

H mpmdtn evépyeta mov yiveton givar 1 eloaymyn dedopévmv. AvTo emTuy-
yéveTon pe tn gpron g eviong Atdfoce. Metd v eKTéLeoT) TG EVTO-
M avtg oTig petaPAntég o kot B €xovv exywpnOel Tyég, omdTe VILAP-
¥eL 1 duvoTotTa Eneepyasiog Tov Twmv. Edd amatteiton n mpdcheon
TV 600 aplBudV Kot 1 0mdd06N ToV aBPoicUATOC GE Lo GAAN LETOPAN-
™, TN Z, TOV EMTVYYAVETOL LE TNV EXOUEVN EVIOAT exydpnong. Tedev-
toio evépyela amotelel 1 EpEAvioT (1] EKTOTMOGN) TOV OTOTEAEGUATOC.

Mopdocrypa 2.9. Yroroyiopog telking asiog idovg

Na ypagel odydpBpog, o omoiog va daBalet v kabapn aio evog idovg
Kot T0 10600T0 DITA Kot va vroloyilet Kot va ekTumdvel TV TeAKN a&ioL.

AlyoprOpog Ymoloyiopoc
Awapace KA, TIOITA

TA < KA + KA * T[I®ITA / 100
Extinoos "Tehwkn A&ia:", TA
Téhog YnoAoyiopog

H tehwkn a&la (TA) evig eidovg Bpioketar, av oy kabapn a&io (KA)
npootebel n a&io PITA. Avtd emTuyYAveTal LE TV EVTIOAN EKYDPTOTG.

o¢g KaBe Tpoidv mov TmAEiTaL 1) o€ KAOE TOPEYOLLEV VIINPEGTDL. ZHLEPA Y10

= 10 mePLocdTEPN €i01 T0 T0600TO ToL DITA €eivar 23%, Yo TNV €oTiooT Kot

€l0n mpd ™G avarykng etvan 13% wan yio ta fifria 6,5%. Opmg 6to vioud tov Avyoi-

oV (ektog ™ Kpnine) epappolovtar petmpévot cuvteheotés. Ta mocootd tov PITA
0ALGCOVV LE KLBEPVITIKT OTOPAGT).

j O DITA (Dopog [TpootiBpuevng Aiag) sivar £vag eOpog Tov emPAALETOL

O1 evtoAég €16000V/e€000V UTOPOVV VO GLVOLALOVTAL TPOKEIEVOD VoL
€lVOIL TTLO KOTOVOTTY] 1 EVEPYELX TTOV ATOUTEITAL ATTO TO YPNGTH TOV TPO-
YPAULOTOG TTOV B LAOTO1EL Evav ahydpiOpLo.

Epgdavice "Awote tipég yo ta o ko B
Awdpace a, B

KEDOAAAIO | &l
AlyopiBuot

Teheotég

Tekeotég givat To cOpPora
Kot ot AEEEIC TOV YPNGLLLO-
TOLOVVTUL OTIC SIAPOPES TP~
Eelg. Yrapyovv ot emdpuevol
TEAECTEC:

> ApOpntikoi

Ot apBunricol tehectég xpn-
GULOTTOIOVVTOL Y10, TNV EKTE-
Aeomn aplOunTikdv TpaEewv.
Elvat ou

+ v TpoOcheo

- Yo apoipeon

* Y10, TOALOTAOGLOG IO
/ v dlaipeon

mod  yio T0 VEOAOLTO
aKEpaLaG dloipeong

div Yl TO TNAIKO OKé-
poag dloipeong
" v Ko g Svvopn

» Xyeorukoi

O1 oyectokol TEAECTES YpP)-
GULOTOLOVVTOL Y10 T GV~
ykpion 6o Tudv. To anoté-
Agopa oG cOyKplong elvot
elte AMnOng eite Pevdng. Ot
oyeotakol | cuykpirikoti te-
AeCTEG €lvaL OL ETOUEVOL:

< HKpOTEPO

> UeYaADTEPO

= ico

< HkpoTePO 1| {60
> peyaAvTepo 1 ico
# dtépopo

—

—

Avti tov TpLodV TEAELTAI®V
TELECTAOV UTOPEL VOL YPNCILO-
momBovv Kat 01 GLVOLAGHOT
TOV YOPOKTHPOV <=, >= Kol
<> avticToya.
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ENOTHTA
1 NO

Oéuata Ocwpyrikig
Emortijung tov Yroloporaoy

> Aoywoi

O1 Aoyikol TehecTéG LAOTIOL-
oVV TG Aoywkég mpagets. To
OTOTEAEGLOL LLLOIG AOYIKTG
Tpaéng ivar AAnong 1 Yev-
oMg. Aoywol tehectég etvat:
oq Tpasn dpvnong
KOl npaén ovlevéng

n Tpa&n Salevdng

» XovopTicloKoi TELEGTEG
1N ZovapTiosg

Mo cuvapTnon XPNOLLLO-
TOLELTOL Y10, VO EKTEAEGEL plLaL
npokafopiopévn Agttovp-
vio. KéBe cuvaptnon €xet
éva 6vopa akoAovBovEVO
an6 (evyog mapevhicemv Tov
neplkAeiovy ol LETOPAN-

™ N o otabepd 1 yevikdTe-
POl L0l EKQPACT]. ZTNV YEL-
doyADGGO PTOPOVV VoL Yp-
olpomonfovy OAEG Ol GUVT-
Olopéveg cLUVOPTAGELS, OTTMG
ot tpry@vopetpicég HM(x),
YYN(x), E®(x), ot pabnpo-
Tkég A_T(X) yio TV amodAVTY
Ty, E(X) o v e, AOI'(x)
v To dekadikd Aoydapiopo,
AN(X) 10 T0 QLGLKO Aoyhp1o-
po, T_P(X) yia v teTp0ryco-
vikn pica, kot A M(X) yia to
aKEPOLO LEPOG.
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Evalloktikn €i0000¢ kol £€€000G TILMV TOPEYETOL LUE TN XPNOTN TOV
eviolmv Agdopéva kot Amotedéopata. H eviodn Agdopéva ypdoetal
dgutepn (Letd v evioAn] AAYOPIOOC) Kot TEPTYPAPEL EVTOS TOV GULLL-
Borwv // .... // ta. dedopéva Tov adyopiBov, OnAaodn Tig LETAPANTES oD
Eyovv 10N Kamota Tiulj. Avtictolyo 1 EVIOA ATOTEAEGLATA YPAPETOL
mpotedevtoio Kot TEPLEYEL TIC LETOPANTES €E0d0V. Ot emdpevot 600 oA~
YOpOuOL Yia TiG 1O1EC TIHES €16000V Eyovv TNV dtoL Ty €£600V.

AkyoprOpog ABpoopa 1
AwdBaoe a, B

X<at+P

Ipaye X

Téhog ABpoopa 1

AlyoprOpog ABpoopa 2
Agdopéva. // a, B //
Y<at+P
Amnoteréopata // X //
Téhog ABpoopa 2

H xpnon tov evioldv Asdopéva kot ATOTELEGHLOTO YEVIKA TPOTLUATOL
TPOKELUEVOV 0 aAYOPONOC Vo amaAlayel oo TIG AETTOUEPELES EIGOOOV/
€€0600v Kot vo emkevipmBel oto TpdPANpa mov emAvet (ektog PEPana
av to TpdPfAnpa eivon n eloaymyn dedopévov). Emiong n xprion tovg
GULVIGTATOL GTNV TEPITTMGT TTOL Ta dedopEVa €160V /Ko e€6O0VL &i-
Vot ToALTAN 0T, O Yo Tapddetypa o mpoPAnpata eneEepyaciog mi-
vakov. Téhog n gprion tovg enParietar, oTny TepinTmON TOL EVOC -
yOopOpog KaAeitar amd ahiov (BA. map. 2.2.7.5).

KEPELDL TOV GVVTAKTN TOV aAyopiBuov, o padnTg ypetaleTot va ivor Tpo-

= GEKTIKOG 6T ¥PpNon TV 600 evioddv. Etot av 1 ekpdvnon evog Bépa-

t0G Aéel «Na ypopel adyoptdpog o omoiog vo d1oPdalet ....»», TOTe givor amapaitn-

70 Vo, ypnotporombei  evrodn Adface. Avtifeta av 1 exkpdvnon Ael «AideTon

évag mivakag A. Na ypaeel odyoptOpog o omoiog ...», Tote Ypeldletan va ypnoipo-
momOel 1 evtoln Agdopéva.

j Av ko1 1 gprion ™G pag 1 g GAANG HeBOS0V aPVETOL YEVIKA GTNV €V-

2.2.7.3 Aoun emiroyig

>V Tpaén moAd Alya mpofAnuato umopodv va ertivbodv e Tov Tpo-
NYOVUEVO TPOTO TNG GEPLUKNG/OKOAOVOLOKNC SOUNG EVEPYELDV. ZVVT|-
Bwg to TpofAata £xoVV KATOLES 1O1UTEPOTNTEG KOl OEV UTOPOLV V.
eKTELEGTOVV Tl 10100 frpaTa Yo KaOe mepinmtwon. Tig mo moAAEG PopEg
Aopavovton KAmoleg omoPacels pe faon Kdmolo KpiTnplo Tov Umopet
va gtvan 010popeTIKA Yo kKaBe oTIyUOTVTTO £vOG TpoPAnuatos. I mo-
padetypa to TpoPANLa g €600V (amd To omitt) oyetileton pe TIc Kot-
pcéc ouvOnkes. 'Etol kdmolog pmopet va met 011, «av Bpéyet, 0o mdpm
OUTPELL.

Me 1 dopun emhoyng umopel vo tpomomombel n oelpd eKTéAEONG TOV
eviol®v evog adyopibuov. H dadikacio emloyng mepthappdvel tov
€Leyyo Log cuvOnKNe Tov pmopet va £xet dVo Tnég (AAnOMg M Pevdng)
Kot akoAoLOel 1 amdPaon eKTELEOTG EVIOA®V pe PAom TNV TN 0VTHG
™G ouvONKNG. Q¢ cLVONKN evvoeiTal pa AOYIKT £KQPOCT GTNV OTToia



KEDQAAAIO

Exepdaoeig

Muo éxppaon pmopet va gtvon pua. otabepd, o petofBin-
T, W GuvapTom N évag cuvdLacUOS otadepdv, Leta-
PANT®V, GUVOPTNOEWY, TEAEGTMV Kol TOPEVOESEDV.

e pio €KepooT Tov amoTeAElTOL 0O GLVOVAGHLO GTOL-
yelov, ektedovvtal ot TphEels ent TV oTobep®dV Kot
petapintadv mov opilovv ot tekectés. Ot ypnoLomToL-
00UEVOL TEAECTEG €YOVV OLOPOPETIKY tepapyio. Avtd
onpaivel 0Tt KAmoleg mpaelg umopet va. mponyodvot
amd Kémoles GALES OE [ EKOPAOT).

H epapyio tov npdéemv eivor n akdAovdn:

A. Ap1OunTiKoi TeleoTéG

e KaBe EKQPACT TOL VILAPYOLVY APLOUNTIKOL TEAETTEC,

akoAovBeitar 1 mpocdlopiopévn amd To pLabnpaTIKA

tepapyio Tov TpaEemv.

1. Yywon cg dbvaun

2. TToAomiacioonods, Awipeon, IInAiko axépotag ot
aipeong, Ymorowmo axépaiag dtaipeong

3. TIp6cbeon, Apaipeon

B. Xyeowokoi teheoTég

I'. Aoywoi TeheoTéG
1. oxn

2. Ko

3.1

Av ot Tpdéelg etvon 010G tepapylog, TOTE EKTEAOVLVTOL
amo T OPLoTEPA TPOG TOL dEELA.

Ot teheotéot evog apBunTikod TeAesTn TPEMEL VAL Vot
aplunTikég ekppdoetlc. (w.y. o+ p3)

2TIG AOYIKEG EKPPACELS LITOPOVV VoL YpnoLporotnfovv
OAOL 01 TEAEOTEG. AV pia Aoyikh Ekepaon TeptiapPavet
TELEGTEC, TOTE EVOG TOVAAYLIGTOV TTPEMEL VoL Vot Aoyt
KOG M ovykprtikds. (m.y. oo+ Pr3 >S5S ko y /3 <2)

Ot ovykprtikol TeAeoTéC cuvdvLAlovTal e EKQPAGELS
13{ov TOmoL, VA 01 AoYKol TEAEGTEG LOVO [E AOYIKEG
ekppaoels. (my. o+ p>3,"AB" <"T™")

Ot GVYKPICEIG AOYIKDV EKPPACEDY EYOLV VOO LOVO
OTNV TEPITTOOT) TOV = KOl 7.

> AplOpunTikég EKQPaoELS

2t ovvéyewa mopovstalovral pepkd mopadeiypoto
Kot SIEVKPLVIGELS TOL APOPOVV TIG OPLOUNTIKES EKPPLL-
GELC.

U Xy ékepoaon 5+ 12/3 * 2 - 1 o tpaéelg ektehoD-
VIO LLE TNV EMOUEVT] GEPA

1. 12/3 =4

2. 4%2 =98

3. 5+8 (=13)

4. 13-1 =12)

g po EKQPOoT) LTOpovV va xpnotporonfodv kot mo-

pevBéoelc. Ot mapevBéoelg pmopet va petadiiovy v
TPOTEPALOTNTA TOV TPAEEDV.

a Xy éxepaon 4 * (1 + 2) extedeiton mpdra n Tpodche-
on (1 +2=3) kot petd o ToAaTAaGIOoHOG (4 * 3 = 12)

U IMopatiBetor évag mivakog pe ™ ypoen UEPIKOV
LOONUATIKOV TOTOV O EKPPAGELS TNG WELOOYADGTAG.

Mivoxag 2.4. MaOnpatikol tHmot g

EKQPACELG TNG YEVOOYADGGOG

MoaOnporuog TOmTog "Ex@poon yevdoyrhdooos
X-y
(x-y)/z
zZ
Xy
x*y/(z+1)

z+1
(x2)? x"2)"3

x? xN273)
X(-y) X *(y)

2Tny aKxépaia O1aipEcy Ol TEAEGTEOL TOV TEAESTOV div
Kot mod eivor vroypewTikd Oetikol aképatot aptOuoi.

> Aoywkég eKQpacelg

Ot oyecloKOl TEAEGTEG YPNOLLOTOLOVVTOL YO TH GV-
ykpton 6vo Tdv. To amotédecpo Hog GUYKPLONG
umopel va gtva gite AAn0ng eite Pevong.

O Xmv ékepaon x +y < (z- 1)/ t 10 amotéleopo. &i-
vor AAnOng, av To amotéAecpa TG TPGENG X + y gival
UIKPOTEPO OO TO OTOTEAEGHLO TG TPAENG Z - 1 dtou-
POVLEVO Ol t.

Ot oyectaKol TEAEOTEG UTOPOVY Va ¥p1oiLomomdody
Kot pe aAeoplOpnTikovs tehectéong. H ciykpion ai-
QOPOLMTIKOV EKQPAGEDY TPOAYLOTOTOLEITOL BACEL O1-
eBvdv TPoTHNWOV TOL GTOYEVOVV GTNV KMOIKOTOINGN
OAOV TOV cLOTNUATOV Ypaens. O VTOAOYIGUOG TOV
OTOTELEGLOTOG, AOUTOV, TNG GVYKPLoNG oApaplOunTL-
KOV EKPPACEDY OV TEPIEXOVYV OTOLOVONTOTE YOPOL-
KTNpo gival TEPO 0md TOVG GTOYOLG TOL HOONUATOG.
T'o to Adyo avtd, oty yevdoyrAdooca Ba yiveral ov-
YKPION OAQAPIOUNTIKOV EKPPUCEMV 7OV TEPLEYOLV
puovo to Ke@oAoio YPAUILOTO TOV EAANVIKOD 0AQOP1-
TOV, 6T0 0ol 1oYVeL N oApapntikny cepd. T Tapd-
detypo n Aoy ékppaon "AATM > "ABK" sivai an-
Mg, 010TL KOTA TN GUYKPLON YOPAKTPO TPOG YOP0L-
KTNpo and aplotepd mpog To 6e&1d evromileTal 6Tt TO
YPappo A givot S10(pOPETIKO Kot LEYAADTEPO TOV YPAL-
patog B.
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1] ENOTHTA

Ot Loywkol TEAEGTEG TPOYUATOTOLOVV TG AOYIKEG TTPdi-
Eewg oe o ékppoon. To amotéhespa piag AOYIKNAG
wpaéng eivar mavio AAnOng 1 Wevdng, coppova pe
ToV €MOUEVO Tivaka TV, 6mov pe X kot Y €vvoov-
vtal 000 AOYIKEG EKQPAGELS, GTIG OTOIEG (PN OLLOTOL-

Kot eivor akndng, av x OeTiKd Kot TanTOYPOVe. LUKPOTE-
potov 2 *k+1.

O tehectnC O)L £xel Evav TEAEGTED, EVA Ol KOL, 1] £XOVV
dv0 (1 TePLEaOTEPOVG).

00VTOL LOVO apOUNTIKOT Kol OXECIAKOT TEAEGTES.

Mivoxag 2.5. [Mivakag Tipdv 600 AoyIKOV ek-

ppaceny (6y1, Kat, 1)

Ilpocoyi. O ovykpitikog teleotig < givol Evag Kal
owfaletar «ukpoTepo 1 iooy. Aev TPETEL Vo, OVa-
Abetar kot o€ pia Aoyt Ekppoocn ue ypnon Toov Ao-
YIKOD TEAETTN 1], OLOTI VIAPYEL UeYaAn ThoVOTHTO,

X Y X | XkmY | XqY va. TporAnBei 2a0og, 10101TEPO. v VIAPYOVY TOALOT
AMnong | AAnbng | Wevdng | AAndnc | Alnbng 1eAE0TEC 06 Lo OVl Ekppoo.
Albng | Pevong | Pevdng | Wevdng | Aindng
a a a z . O H oyéon 0 < x < 10 ypagetor oty yevdoyrdooa
Yevdng | Anong | Anong | Wevdng | AAnoOng
, , , , . x>0karx<10
Yevdng | Wevdng | AnOng | Wevdng | Wevdng

e pio AoyiKn €KQPacT oL AOYIKEG TPAEELS EKTEAOV-
VTOL PETE TIG aPOUNTIKEG KOl GUYKPLTIKEG.

O H oyéon 0 <x <2k + 1 ypapetor 6TV YeLdOYADG-

oax>0kox<2*k+1

X0yKkpion apOudv pe amin
EMAOYT

ATAM] EvTOAM] emhoYg

Av ZovOnkn toTe
Evtolég
Téhog_av

Av 1 cuvOkm etvar aAnbng,
TOTE EKTELOVVTOL Ol EVIOALS.
Ot gvtolég pmopovv va givat
pio 1) TeEPLocOTEPEC.

EvToAég

Ewova 2.20. Awdypappo porg
NG OTANG EVTOANG EMAOYNG
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TNV 70 TOV® EKPPOOT] OEV LUTOPOVLE VO OVOADGOVLE TV
x<100ex =101 x < 10, 31611 O AdPoope mv x> 0 Ko
x =107 x <101 onoia yo X = -1 O ddoet Tyun AAnONG.

SVVIOTATOL CVETTLPVAKTOL VOL YPTGLLOTOI0VVTOL TOPEVOE-
GELG OTOV GE EKQPOCT) VITAPYOVV TOAAOL AOYIKOL TEAEGTES.

VILAPYEL TOVAGYLOTOV £VOG GYECLOKOG TEAEGTNG (dNAadN 1 cLVONKY dev
umopet va amoaptiletor amd povo pio HetafAnti 1 o otabepd 1 pio
aplOunTikn TopdoToon).

[Mopdaosrypo 2.10. No owPaoctel Evag aptBudc kol vo epeoviotel n
amOAVTY| TIUT TOVL.

H améivtn Ty evog apBpov givat o 110G 0 aptuog, av etvor Betikog
N o avtiBetdc Tov, av eivar apvntikdc. ‘Etot yuo vo vroloyiotel 1 amo-
Ao Tyn evog apBpot apkel va eleyyBel, av Toxdv o dedopévog api-
1og etvar apyntikog kot av vat, va Bpedet o avtiBetdg tov. O cuiroyt-
OUOG aVTAC 00N YEL GTOV EMOUEVO OAYOP1OLLO.

AkyoprOpog Aroivtn_tyunl AlyoprOpog AmoAvtn_ TIUNn2

AwdBace o AwdPooce a

Av a <0 toTE ! H gupavion t¢ aroivtns tiung
a<a*(-1) ! umopet va. yiver ue t ypnon g
o <o ! ovvaptnons A_T(a)

Téhog_av Epgavice A_T(a)

Epeavioe o
Téhog Andolvtn_tyunl

Téhog Aolvtn_Tiun2

Iapdaocrypa 2.11. Na avantogete alydpiBpo o onoiog e dedopéva ta
KN TPV evbuyplpupmv tunpdtov 8o vroAioyilet kot Oa epeoaviet
70 gUPadOV TOL TPLYDOVOL TOL UTOPOVV Va. GYNHoTicovy, He Pdorn Tov

tomo Tov 'Hpova £ =\t (t-a) (x- ) (- y), bmov T sivon N Nuepipe-
TPOG TOV TPLYDOVOL T= (o + B +v) /2 kaia, B,y To uNKN TV €0OVYPALL-
OV TUNUATOV. X TEPITT®oN Tov T VOVYPOUUO TUNLOTO OEV LITO-



povV va synpaticovv Tpiywvo, epeavifeTot kKotdAiAnio pnvopa. Io va
oynuatiotel Tpiyovo Ba mpénet to dBpotcHa TV UNKOV dV0 010V -
note EVOLYPAUU®Y TUNUATOV Vo givol HeYOADTEPO OO TO UNKOG TOV
GAAOV TUMLLOTOG.

AlyoprOpog Eppaco
Agdopéva. // a, B,y //
Ava+B>ykaB+y>akmy+a>p1ote
T—(a+B+y)/2
Euf T _P(t* (t-a)* (1-P) * (t-7v))
Epeavioe Epf
aAM®g
Epeavioe "Aev oynuatileton tpiyovo"
Téhoc_av
Téhog Eppado

Mapadsvypa 2.12. To 6Cov (O,) anotelei £vav amd TOVG PLTTOVG TOL
TPOKAAOVV HOALVOT] GTNV ATUOCOOLPO. XE TEPITTMCELS TOV O PVITOG
avtog Eemepdoet ta 300 ug/m? tote mpénet va Anebovv uétpa. Na ova-
nroyBel adyopBpog o omoiog Oa draBacet v tun tov O, kat Ho extv-
TOVEL TO OVTICTOLYO VUL GOUPMVO. L€ TOV TOPUKATE TIVOIKOL:

Twég O, (ng/m’) Mnivopa

Ty > 250 [Tpogidomoinon
Ty > 300 Métpa A
Ty > 500 Métpa B

Emn\éov, oe mepintwon mov €xovv Eemepaotel ta Opla, Bo eKTVTOVEL
KaTd TOGO T EEMEPOCE.

AdyoprOpog Olovl

AwBace T

Av 1> 250 ko T <300 téTE
Extinooes "Iposidonoinon”

arl®d¢_av T> 300 kar T <500 ToTE
o «— 1 - 300

AkyoprOpog Olov2
AwPace T
Av 1> 500 toTe
o «— 1 - 300
Extinowoee "Métpa B", mo
alhag_av T > 300 toTe

KEDAAAIO | &l

AlyopiBuot

2OvOETN EVTOAN EMAOYNS

Av ZovOnkn toTe
Evtoiég 1
oAMdg
EvtoAég 2
Téhog_av

Av 1 cuvOn K glvan aAnO1g,
TOTE EKTEAOVVTOL O1 EVIOAEG
1, oAMads (dnAadf av 1 cuV-
ONKn eivar yevdng) extelov-
VIOl Ol EVIOAEG 2.

|
Nai 'ox|

EvtoAég 1 EvtoAég 2

Extinowoe "Métpa A", mo
aAM®g_av 1> 500 toTe

o «— 1 - 300

Extinowoe "Métpa B", mo
Téhog_av
Téhog Olovl

Epgoievpéveg evroréc emioyng

o «— 1 - 300

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

Extonoee "lposidonoinon"
Téhoc_av
Téhog Olov2

Y& OAEG TIG TPONYOVUEVES TEPUTTMOCELG OOV AVAPEPETOAL EVTOAN 1) EVTO-
AEG, TimoTa OV amayopeVEL VTEG O1 EVTOAEG VoL €fval EMioNG EVTIOAES
EMAOYNG. AVOPEPOLOOTE TOTE GE ELPOAEVUEVEG EVTOAEG EMAOYNG.

!

Ewova 2.21. Awbypappo porg
g oVVOETNG EVIOMG EMAOYNG
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1] ENOTHTA

Oéuata Ocwpyrikig
Emortijung tov Yroloporaoy

MMoiramin

Av cuvOnkn 1 tote
evtorég |
oAMdc_av oovlnkn 2 téte
eviolég 2
oAMOC_av oovlikn v ToTE
EVIOAES V

oAldg
evioAés_addiawg
Téhog_av

Av 1 ovvbnkn_k etvor ain-
On¢, extehodvtot ol eVIOAES k
Kot 1 ovvéyeta efvar 1 emoue-
vn evtol and 1o Téhog av.
Epocov kapio cuvOnkn dev
etvar aAnbng, tote ekterov-
vtol ot evioAég oAmg. Ot
EVTOAEC_OAMADG YpNOLULOTOL-
ovvtal katd mepiotaon.

2l

Ynueldvetot 6tTL, oV G€ Lo
TOALOTTAY, EVIOAT ETAOYNG
VILAPYOLY TAV® amd Lio GuV-
Onkec aAnBeic, T0TE £KTEAOV-
VTOL 01 EVTOAEG IOV VKOV
oTNV TPMOTN 0ANON cuvOnKN
Kot Gepd.
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[Hopaosrypa 2.13. Apr@popnyavi

Na avartoyfel aryopBuog, o omoiog:

1. Oa dwpdaler TpodTa Evay aplBud o, ot GVVEXELD EVav omd TOVS Yol-
poKTpeS +, -, *, /, avahoya pe v mpdén mov Oa ektedécel Kat Té-
Aog évav aptBuo P.

2. Oa ektehel MV avtiotoymn npdén kot o TVTMOVEL TO ATOTEAEGHO. €
nepintmon mov &yl emAeyel N TPAEN ™S Oaipeons, o aAyopOuog
pEMEL vaL EAEYYEL av TO P elvan unodév Kol TOTE VO TUTMVEL TO PNVL-
no «IIpocoym, diaipeom pe To uNdEV» Kol va, 0dMyeitat 6To TEA0G TOL.

3. Oa ektvd®VEL TO PVLHO «AdBOC TPAENY», OV Y10, TO YOPOKTPO TNG
npdéng d00el dAio cvuporo.

AlyoprOpog ApBpopnyovn
Awapaoe o, Tpa&n, p
Av tpéén = "+" 167€
Epgavice o+
alM@c_ov mpdén ="-" 16te
Epgavice a - B
alM@c_ov mpdén = "*" 10te
Epgavice a * 3
alM@c_oav mpdén ="/" toTe
Av B # 0 tot1e
Epgavice o/
oAMOg
Epgavice "TIpocoyn, dwipeon pe 1o unoév"
Téhog_av
oAMOg
Epgavice "AdBog mpaén”
Téhog_av
Téhog ApBpopnyovn

2.2.7.4 Aoun ewavainyng

Atyor adyopiBuot ypnotpomotohv pHovo Tig 0opEG akoAovBiog Ko emho-
NG Zta peaMoTIKA TpofAnpata yperaletor cuvnlmg po Gelpd evro-
AV vo emavoAineBet moAAEG popéc. AAA®oTe og TETO TPOPA LT
«a&ilel Tov KOTO» Vo ekmovnBel kdmolog aAyOP1OLOGg Kol 6T GLVEXELD
va vAomomBel éva avtioToryo TPOHYPOIO VITOAOYIGTY).

Ot emavoAnmTikég O1001KaGIeEG LITOPEl VoL £Y0VV O18.POPEG LOPPES Kol VaL
EUTEPLEYOVV GLVONKEG EMAOYDV, OTMOG OVTEG TOV TEPLYPAPNKAV GOTIG
TPONYOVLEVES TOPALYPAPOVC.

[Mopaosrypa 2.14. No exmovnOel adyopBpog o omoiog pe 0€dopUEVO
éva Betikd aképaro apBud Ba epeaviCetl Tovg aképatovg aptfuoic amod
to 1 péypt ko Tov dedopévo apBud N.



Ot {nrodpevor apBpoi pmopovv va moapayfodv pe €vo GLGTNUATIKO
TpOTO, aPoV 0 KaBEvag Onpovpyeital omd Tov TPONYOLUEVO TOL TPO-
oBétovtag 1o 1. Me v a&lomoinom avtov Tov yeyovotog, o adydpidog
onpovpyet k4Be véo apBuod o pia petafAnt, éotm i. Avtd pnopet vo
yivel e ) gpfom TG EVIOANG ekydpnong: 1 «— 1+ 1.

Ondte mpoxvdTTEL TO OKOAOLOO:

11

Epoavieei ! Eupaviderou to 1
1—i1+1

Epoavieei ! Eupavileron to 2
1—i1+1

Epoavieei ! Eupavileron to 3

To {evyog TV eviodmv i «— 1+ 1 ka1 Epedvice 1 emavaiapfavetot av-
T00610. AV UTopovGaV 01 EVIOAEG AVTEG VO YPOPOUV pic popd Kot vo.
exteleotovv N @opéc, 10Te 10 TPOPANUa Oa Avvotav. Avtd emttvyyd-
VETOL PE TIG EVIOAEG ETavAANYNG. To TdGeC Popéc umopohv va ekTeAE-
GTOVV 01 EVTOAEG emavaANyMg KabopileTon pe SopopeTIKOVS TPOTOVG.
210 TaPAdEYUA Ol EVTOAEG EKTELOVVTAL OGO SLAGTNUA I HeTaPAnTY 1
elvan pikpotepn M ton g petafintg N.

Katomv avtdv o akyopBpog yivetot

AhyoprOpog Zepd_aplOpov
Agdopéva. // N //
11
‘Oco i <N gravarofe
Epgdavice i
1<—1+1
Téhog_emavainyng
Téhog Zepd_apBumv

Suyva M petaAnT 1 omokaAgiton uepnthg, ENEWN avEaveton kKotd 1. Xe
GAAEC TEPIMTOGELS OLLMG TO Pripar avENoNG UTopel va tvat 0o100MmoTe.

Mopdadsrypa 2.15. No ypagel alyoptBpoc o onoiog dwfadlet To dGvopo
evog pantm, tovg Pabpovg tov og Tpia pabnuato kot vroroyilet kot
TUTTAOVEL TO PHEGO 0po ToL. O aAydp1B0g va otapatdet, OTav yio Gvopo
poont 606<i to kevod gpeavifoviag to TANB0g TV HabNTOV Yo Tovg
omoiovg LVToAOYIGTNKE 0 HEGOG OPOC.

AlyoprOpog Mécog 6pog
0

AwdPace dOvopa

‘Oco ovoua #" " emavarofe

KEDQAAAIO | &l

AlyopiBuot

Evroam
‘O0o0 ... emavarafe

‘Oco ZuvOnkn eravaiope
EvtoAég
Téhog_emavainyng

Extehovvtat ot evtorég 6o
GuvOn K elvar aAnO1g

Oxi

Ewova 2.22. Awdypappo porg
¢ Ooco...etavarafPe

H evtoM i« i+ 1 dev eivau
ellowan (Yoti Ko vo nTav
dev &yet Mon), 0ALG dpa d¢
e&ng: kaBe popd mov extELEl~
TOL, TO TEPLEYOLEVO TNG LETO-
BAnmg i owéaverar kota 1.

‘O\eg o1 evtoAéG emavainymg
UTOpOoVY VO TPAYLOTOTOLOVV
NV eKTEAEOT] EVOC GLVOLOV

EVIOADV VD amd Lo eopd.

Ytv gvtoin Oco... enavdio-
Be ot epmepieyoOLEVES EVIOLESG
pmopel voL unv eKTELEGTOOV
TOTE, APOY 1) GLVONKT TEPLLOL-
TIGHLOV EAEYYETOL GTNV OPYT.

£l

Ot eVTOAEG TOL GLYKPOTOVV
L0 EVTOAN EMAVAANYG OO~
Kahovvtot fpdyos (ayyA.
loop, yai. boucle).

[pocoyn: Bpoyog, oyt Bpoy-

x06. Bpoyog = bnhid, Bpdyxog
= TVELULOVL.
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Evtoi
Enravarofe ... Méyprc_otov

Enravaiofe
Evtolég
Méypig_oTov Zuvonkn
Extehovvtot ot evToAés pé-
PG 6ToL M GLVVOTKT Yivel
aAnong.
}

EvToAég

l

Oxi

Nai

Ewova 2.23. Awdypappa porg
¢ Enavdrafe...Méypic_otov

140

AwaBooe a, B, v
Epgpavice (a+B+7v)/3
n<—m+1
Awdface Gvopa
Téhog_emavainyng
Epoavice n
Téhog Mécog 0poc

[Mopaoerypa 2.16. Ze éva coumepudpkeT KAOe meldtng dukoovTal pia
dwpoemitayn 6 € av copumAnpmnocel 200 Tovrovg. Na avartvoydel adyd-
p1Opog o omoiog Ba draPdlel Tovg TOHVTOLG TOL KEPHILEL £VOC GLYKEKPL-
Hévog TeAdTNg o€ kB emiockeyrn 610 GOVTTEPUAPKET Kot Ba eppavilet
HETO a0 TOCEG EMOKEYELS TAIPVEL TI OWPOETITAYN Kot TTO10G £fvat 0
HEGOG Opog TOVTOV 6 KAOE emickeyn.

AlyoprOpocg [Moapaderypo

X0

n—0

‘Ooo X <200 eravarafe
Awipace TovTol
X« X + movtol
m—mn+1

Téhog_emavainyng

MO «—ZX2/m

Epgaviee 1, MO

Téhog Tapdoetypa

[Mopaosrypa 2.17. Katdroyog emroy®v

[ToAd cvyvd otig epapoyég Tpofaiietal otnv 000V Evag KOTAAOYOG
amo OLVVOTEG EMAOYES (menu) Kat 6T cuvéyelo gnteltot amd To ¥pnoT
va otoAéget pior Hovo amd avTég. TNV o oAt TEPITTOGT, 01 OLVOTES
emAoy£g elvar apBunpévec, omdte anid {nteiton 1 l00y®yN VO 0KE-
patov aptBpov.

Enavarape
Epgavioe "1. Evnuépoon"
Epgavioe "2. Extonoon"
Epedavice "3.’E£0d0g"
Epgavice "Emhoyn:"
Awdpace Emloyn
Méyprc_o6tov Emhoyn = 1 1| Emihoyn = 2 1} Emloyn =3

310 Tapoamdve TUqHa adyopifuov, o Bpdyog emavorapPavetarl péxpt va
600¢t 1, 2 1 3. Me tov T1pOT0 avTd TPOGTATEVETOL TO TPOYPOLLLLLOL EQOP-
HOYNG amd TUYOV AovOAGHEVT EIGAYMYT TIL®V Ao TOV ¥pNoTn. Ag on-
pelwbel pe v evkaipia, OTL TO TPOYPAULOTO EIGOYMOYNG OEOOUEVMV



etvar cuvnBwg Ta o dVoKOAN KOl LOKPOGKEAN AOY® TNG OVAYKNG VoL
etvat eUAKa Tpog To YpNo.

Ymotifetor Ot avahoyo pe TV €MAOYY], O MO TAVE OAYOpOHOg Ot-
axAadileton og dAAa onueio, OTOL VLIAPYOLVY Ol EVTIOAEG VAOTTOINGMG
Kké0e Aertovpyiag.

IMoapaoerypa 2.18. Na exnovn0el adydpiBpoc o onoiog Oa drapdler 100
apBpovs kot Ba vroroyiler ko Ba eppoaviCer To aBpoioud Tovg.

AlyoprOpog ABpocpo ApiBuav
X0
INao i o 1 péypr 100

AwdPaoce o

2—X+a
Téhog_emavainyng
Epedavioe "ABpoopo:”, X
Téhog ABpocpa ApBuav

Ye autd 10 mapdoetypo n eviod INa...amd...péyxpr nepropPavet
ol to amopaitnto dedopéva Yo TNV ETAVAANYT, ONAOOT apyIKn
TIUN TNG LETAPANTNAG 1, TEMKN TN Ko To Pripa petafoing mov ivor
1 ko mapareinetat. O Bpdyoc extereital Yoo OAES TIC TUUES TNG LETO-
BAnTg 1.

H evtol ekydpnong X «— X + o dev eivar e&icmon Kot KaAvTtepa vo

dwaPaletor g «n véa Ty e HETOPANTNC X givor 1 ToAd GuV o).

Yoyva n petafint X amokoieitar aBpoloTng, YTl TG EKY®pPEiTAL TO
TPEYOV Ko TEMKO AOpoIGHa TV aplOUdV Kot OV TPETEL VO ANGUOVEL-
Tl OTL AOUTEITOL O UNOEVICUOG TOV TPV ad TNV EVOPEN TNG EMOVOAN-
TTIKNG 010 01KAGT0G.

H ypnon g evtog INa...amo. .. péypr yevikd mpotipdror 0tav ivot
YVOGTOG 0 aplBpdc TV @opdv mov Ba yivel po emavainym, pe dAia
Aoy 6tav gival yvootd ta tl, 12 ko B.

Epgoieopéveg evroréc emavainymng

Y& OAEC TIC TPONYOVUEVES TTEPUTTMGELS OOV OVAPEPETOL EVIOAN 1) EVTO-
Aéc, TimoTa dEV OAyOPEVEL OVTEC O1 EVTOAES VO £IvOIl ETTIOMG EVTOAEG M0
VAANYNG. AvapepOUaoTE TOTE GE ELPMOAEVUEVES EVTOAEG ETOVAANYNC.

2.2.7.5 K2ijon alyopiBuov amo alyopiBuo

"Evag aiydpiBuoc pmopet vo kAnOet and évav dAlo adyopOuo e xp1-
on g evtoc Kaieoe.

H emkowvovia peta&d tov dvo alyopiBumy yivetoar og e&ng:

KEDQAAAIO | &l

AlyopiBuot

Evtoi I ... am6 ... péypr

TN petafint) and tl péypr
12 [pe_prpa p]

Evtolég
Téhog_smavainyng

Extelobvtar o1 evtorég pe

apytkn T ™G petafinTig
Tl péypt Ko TV TEMKN TN

™mg uetofintig 2.

Y1t dopn avt tl, 12 givarn
apOuntikéc otobepés, peta-
BAntéc N exppdoets. [pémet
Tl <12, av >0 ko tl > 12,
av B <0. To frua B, av eivat
1, mapareinetot. Ot TIHEG TOV
71, 12 kot B pmopei va givat
OKEPOLES 1| TTPOLYLLOTIKEG,.

Av 1l > 12 ko B =0 dev Oa
EKTEAEGTOVV Ol EUTEPLEYO-
peveg evtohéc g o, evod
av tl <12 ko B =01 gvto-
M emavalnymg Oo extelei-
To Amepeg PopéS (aTEPLLO-
vag Bpdyog).

e -

Lo

’ \'\\’_ s :
Ievikd ot eppoievpéveg
EVTOAEG EMTPETOVY TO GLV-
SVAGO GLVIGTOCHOV EVOG
alyopiBpov e omoladnmote
oelpd. ['a mapdderypa: Ena-
VaAny” péca og MOV,
EMOVAANYN PECO G EMOVA-
aym K.o.
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H evtoln Kéieoe cuvoded-
€TOL ILE TO OVOLLOL TOV KO-
Aovpevov olyopibuov ako-
AovBovpevo mhavd amd Ad-
010, LeTAPANTOV 1 6T00EPpDV
péoa o mapevhéoelg. Ot T
LEC TV HETAPANTOV 1| OTO-
Bepmv petafiBalovral katd
TNV KAON OTIG AVTIGTOLYEG
petafAntég g ypoppng Ae-
SOUEVE TOV KOAOVLEVOD OA-
yopibuov. Otav o kaAov-
pevog akyopdog teppoti-
oeL T Aettovpyia tov, yive-
TOL EXLGTPOPY| GTNV AUECHS
emopevn evroan g Kde-
oe. Katd v emotpoen pmro-
pei emiong va petofipaloviot
TIUEG TNG EVTOANG ATTOTEAE-
oupaTa.

Ot cuvdvacpol amavtovyv 6To
epOTHO KaTd TOGOVG dla-
(QOPETIKOVS TpOTOVG givat dv-
vato 1.y, vo e&oyBodv 5 eUA-
A0 OO oL TPATOVAN TV 52
QUAL@V.

O aiyopBpog Iapayovtikd
KoAgiTOL TPEIS POPEG Amtd TOV
aAy6piBpo Zvvdvacpol. Xe
KkG0e kKAnon petofiBaleton

1 T Tov aptdpov yio Tov
omoiov {nteiton to mapayo-
VTIKO, GT1) LETOPANTH N TOV
KaAovpEVOL olyopOpov Tlo-
payovtikd. Otav o terevtai-
0G TEPLOTIOEL, EMOTPEPEL TO
amotélecpo nfact.

O petofAntég n kot nfact
0V oAyopIBrov Xvvdvacpol
dev €youv Kapia oyéon pe Tig
GUVOVVUES LETAPANTEG TOV
alyopiBuov Hapoyovko.
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Hopdaoerypa 2.19.

A\ 4

AkyoprOpog Kalov
AwdBoaoe a, B

AlyoprOpog Kolovuevog
Agdopéva. //'x, y'//

Kaleoe Karlovpevog (’E,F, ¥ E,) zl —x+y

I'pawye "ABpoopa:", v 72— X-y

I'pawye "Awgpopd:", & A Amnoteréopata // z1, z2 //
Téhog Korov Téhog Karovpevog

H avtistoyio tov petafintaov tov 60o adyopibuwmv yivetat pe ) ogt-
pPA TOV AVAPEPOVTUL GTIG OVTIGTOLYES YPOAUES, ONA. o = X, B = ¥ Ko
v < zl, 8 < 72. Zuvdvopeg LETOPANTES SOPOPETIKMV adyopiBumy dev
€xovv kapio oyéomn peta&d Toug.

[Mopaosrypa 2.20. YToroyiopog 60VOLAOHOV

Na gkmovn0el adyopBpog o omoiog va vmoroyilel To TAN00G TV GUV-
dvaopav tov N tpaypdtov avd K. O cvvovaouodc tov N mpaypdtov

n!

n
avé K copfoiileton pe Ko diverat amd Tov o0 —————— .
k kl(n - k)!

AkyoprOpog [opayovtikd
Agdopéva //n//
nfact «— 1
INaiomé 2 péyprn

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

AkyoprOpog Xvvovacpol
Agdopéva. //n, k//

Kéleoe [Mapayovtikd(n, nfact)
Kdaleoe [Moapayovtuko(k, kfact)
Kaieoe [apayovtiko(n - k, nkfact)
combin «— nfact / (kfact * nkfact)
Amnoteréopata //combin//

Téhog Zuvovaopol

A TOV TOTO TOV GLVOVAGUMV EOIVETOL OTL ATOLTEITOL O VITOAOYIGLOG
TOV TOPOLYOVTIKOD TPLDV OOPOPETIKAOV TOCOTHT™V. ['lot T0 6Komd avtd
onpovpyeitor o alydpiBpoc [apayovrikod, mov vroroyilet To mapoyovtt-
KO €vOc apBpov. Xe autdv tov odyopfpo pe po oy eravainym Ppi-
GKETOL TO TOPOYOVTIKO NG petaPfAnTg n otn petafint nfact. Ag mpo-
oeyBel edm, 0Tt emedn (nreiton yvopevo, n apykn Ty tov nfact eivon 1.

Me 1oV 1610 TpoOTO OV KaAgita 0 adyoptOpoc [apayovtikd amd Tov oh-
yop1Bpo Zuvdvaopol, propei va kAnOet Kot o televtaiog amd Evay GALO
aAyOp1OH0, OTMC .. TOV EMOUEVO.

AlyoprOpog Tpdmovia

Epeavioe "Ap1Opog @oAAwv:"

AwdPace fylla

deck « 52

Kdleoe Xvvovacpoi(deck, fylla, number)

Epgavioe "Orovvdvacpoi”, deck, "puAhwv ava', fylla, "sivat:", number
Téhog Tpamovia



2.2.7.6 Avaopoun

[ToAAég EMOTNUOVIKEG EQPAPUOYES YPNOULOTOIOVV GUVOPTNOELG 1 O)E-
OELG YEVIKOTEPQ OV YPNOLOTOLOVV TIG 1018C GTOV OPIGHO TOVS. AVTEG
o1 GVVAPTAGELS N} oxéaels ovopaloviat avadpouikés (Recursive).

Hopdaocrypo 2.21. N Ilapayovtiké

Eidope omv mapdypaeo 2.2.4 tov avadpopkd opiopd tov N!. Mg
Baon avtodv tov opiopd, mopatibetor o avadpopkds alydpiBog vo-

Aoyiopov Tov NI,

AlyopOpog N_Tlapayovtikd
Awpace N

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

AlyoprOpog Factorial
Agdopéva, //n //
Avn >0 tote
Kaheoe Factorial(n - 1, Fact)
Fact « Fact *n
OAMOG
Fact < 1
Téhog_av
Amnoteréoparta // Fact //
Téhog Factorial

[opaosrypa 2.22. Méyrotog Kowog Avanpétng

[MapatiBetor €d® N avadpopiky| ekdoyr| Tov arlydpiduov tov EviAeion

AlyoprOpog Evkieiong AlyoprOpog MKA

AwdBace a, B Agdopéva. // x,y //

Kdaieoe MKA(a, B) Avy =0 Tote

Téhog Evicheiong Epgavioe x
aAMOg

X < xmody
Kéieoe MKA (y, x)
Téhog_av
Téhog MKA

Boaowkég alyoprOpikéc Aertovpyieg o€ d0ué
0EO0UEVOV

Onmg avapépOnie 1oM, ot dopég dedopévmv d1abETovy opyovouEVa. de-
dopéva, ot omoio popovv vo yivouv orapopeg eneEepyaocies. Ot Pact-
KEG Aettovpyieg N TPAEelS et TV SoU®Y dedopEVOV givat ot akOAOVOEG:

v' Mpoornéhaon (access), tpocPoon oe dedopéva e GKOTO TNV ovE-
yvoon N eyypaen 1 petakivnon.

V' Avaxktnon (retrieval), n pe orolovénmote Tpomo Aqyn (avayvmon)
TOV TEPLEYOUEVOD EVOG KOUPOV.

KEDAAAIO | &l

AlyopiBuot

Amd ) perétn tov mapadeiy-
patog 2.20 avadetkvieTot Kot
0 6MOOTOC TPOTOG OVTIUETD-
miong npoPAnudraov. Kabe
TPOPAN U SL0OTATOL GE WL
KpOTEPQ TPOPANHATA, TO
omoia uropovv va entivdovv
710 gvkoAa. O adyopiduog
enihvong evog mpofAnpa-

TOG TTPEMEL VOL ETIKEVIPDOVETOL
G7TO TPOPAN O TTOV ETAVEL
Kot va od1apopet Yo To o0
B ypnoyomomOei, kabmg
Ko ylo v €16000 Kot 6050
TV dedopévav. Mg ) yprion
TOV eVTOA®V Agdopéva Kot
ATOTELEGLLOTOL EMITVYYAVETOL
TOAD €DKOLOL 1] LETAPOPE TMV
dedopévav evog mpoPAr -
T0G 0t/ TPOG TOV ahyOp10-
po emilvong. ro emduevo. Oa
YIVETOL OTOKAELGTIKY PTON
TOV EVIOLDV QVTOV, EKTOG
amd TIG TEPUTTMGELS OV 1) €i-
6000¢ dedopévav kat 1 E5o-
d0¢ amoteAecudTOV gival To
TPog emilvomn TpoOPANUaL.

2

Y10 TOPASELYLLOL AVTO, O OA-
yopOpog Evkleions Ko-

Ael Tov olyopOpo MKA pe-
tafialovtdg Tov Tig TYéG
TOV HETOPANTAOV o Kot B 0TIG
petafAnTég X Kot y avtictot-
xo.. O aAydpiBpog MKA pe
v evtoAar] Kdheoe kaiel Tov
€a0TO TOV divovtag GANEG TL-
HEG OTIG LETOPANTES X KoL Y.
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Emortijung tov Yroloporaoy

Xy Tpdén omavia VITapyovy
OAeC Ol AglTOLpYiEG o€ pia
dopn. ZuvnBwc mapatnpeitot
TO QOLVOLEVO Lo, dopn dedo-
HEVOV Vo, €lval 0mod0TIKOTE-
pN amd ol GAAT Yo KGmoto
Agrtovpyio .y, TV avalnm-
on, 0ALA AlydTEPO 0MOdOTL-
KN Yo koo AAAT Agitovp-
yia, OT®G Y. TNV EIGOYOY.
Avt6 e€nyel 1060 TV OTTOp-
&N S10QOPETIKMOY doUdY 660
KOl T1] GTTOVSOLOTITO TNG EML-
AOYNG NG KATAAANANG SOUNG
KG0e popdL.

/\'.
Z =

Ot wivaxeg pe éva deiktn Aé-
YOVTOL LOVOSLIGTATOL, Ol TTi-
vokeg e 2 deikteg 616614~
OTOTOL, .... Ol TIVOKEG UE V
delkteg v-01doTatot.

Edd ypnoponoteitot n gvto-
M enavéAnyng Oco cuvon-
K1 enovdrafe. Amaitet éva
apyKO SLaPOCHLO TPOKELE-
Vou va gvepyomomn0et 1) Guv-
BNk cvvéyong g emava-
aymnge. Kébe Betikr Ty mov
dwPaleton Katoympeital o
EMOLEVO GTOLYEIO TOL TIVOKOL
pe ™ xpnon tov deikn i. 1o
TEAOG PLAACGETAL GTI) LLETO-
BAnt n 1 tp€yovca T ToL
i, ®oTE va gival yvooTo To
mAn0og TV ototyeimv Tov Ti-
VOKO GTI] GUVEYELD.
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v Avalitnon (searching) evog cuvolov ototyeinv dedouévav mTpo-
KEWEVOL VO EVIOTIGTOVV £val 1] TEPLGGOTEPO. GTOLYElD, TTOV £YOVV
wo dedopévn 10T TO.

v Ewoyoyn (insertion), n tpocOnikn i dnuiovpyia véov kOupov og
LLOL VTTAPYOLG AL JOUN].

v' Mgrapoln 1| Tpomomoinen (modification), n aAlayn tov wepieyo-
Hévou evog koppov.

v Awypagi (deletion)  akdpwen mov cuvictd o avtifeto g &1
cayOyNg.

v Te&wvépnen (sorting), 6mov ta otolyeio pag doung dutdocovol
Katd avéovoa 1 eBivovsa Taén.

AMeg Aertovpyieg elval n eoyywveven (merging), Katd TV omoia dVo
N TEPLoGOTEPES TASIVOUNUEVES OOUEG GUVEVMVOVTOL GE L0l VIO SO,
N wpocaptnon (append), Kotd TV omoia pic dour EMKOAAATAL GTO TE-
AOG (oG GAANG, N avTiypaen (copying), K.4..

H mo ocvvnBiopévn ko amin dopn| dedopévmv givar o mivaxag. Ot mi-
vakeg vrootnpilovrot and OAEG GYEIOV TIG YADCGEG TPOYPOUUUATIGHOV.
Amotelodvion amd v cHVOLO OHOEW MOV anA®V otoryeiwv. To péyebog
evog mivaxa, dniadr| 1o TANB0C TV oTotKElV OV TEPLEXEL, GLVNOMG
elvar 6taBepd Ko Tpokabopiopévo. H avapopd oe éva ototyeio Tov mti-
vaka yivetal pe T xpnomn evog cupPoikod ovopatog mov £xet amodobel
otov mivaka, pali pe éva n teptocotepa ototyeio mov ovopdlovral dei-
kteg (indexes). [a mopdderypo 1o Téunto oToryeio Tov mivaka A Gupt-
BoAiletan pe A[S].

21N ouvéyelo TapovcslalovTal YoPUKTNPIOTIKA Tapadeiypato eneEep-
yooiog TvaKmy.

[Hopaosrypa 2.23. Evoaymyn otoyycimv o€ Tivako
» Eic060g 6coopuévov ayvmotov tindovg

210 emdpevo Tunpo aiyopibpov ewcdyovror Betucoi apbuoi 6to povo-
dudotato mivaka A. Aev etvar yvootdg o aptBpuog tav ctoyyeinv mov Ha
gloayBovv, oAAG Exet cupevnOet 61t T0 TEAOG TG ey Oa Kabo-
protel omd v 16050 VOGS apynTiKov aptBpo (1 YEVIKOTEPA LG TYNG
7OV OgV UTOPEL VOL AVIKEL GTO GUVOLO TLIUAV TOV TTIVOKCL).

i<—0
AwdBace K
‘Oco K > 0 eravarafe
1—1+1
Ali] — K
AwdBace K
Téhog_emavainyng
n<«i



> Eic0d0g d0edopuévov yvooetod mii0ovg

Otav givor yvootod to TAN00¢ n TV THOV propet vo xpnoipomon el
N evtol) emavéinyne o ... and ...uéxpt. H mo amin exdoyn eivon n
EMOUEVT).

INoeiané 1 péprn
Awdpace Ali]
Téhog_emavainyng

Y& OAeC TIC TPONYOVUEVES TEPUTTMOOCELS EICAYWYNG TIUMOV GE TIVOKO, O
YPNOTNG TOV GYETIKOV TPOYPAULOTOS Umopel va voPonbeitarl pe v
EUGAVIOT KATAAANA®V UNVOUATOV.

[Mopaosrypa 2.24. Ektdnomon wivaka

H extdnmon tov ototyeiwv Tov mivaxa, kabng Kot g 8Eong mov vdp-
YEL TO OTOLYELD, EMTVYYAVETOL LE TIC EMOUEVESG EVTOLEC:

INaoiomo 1 péyprn
Epgawvioe i, A[i]
Téhog_esmavainyng

[Mopaosrypa 2.25. Tpomomoinon otoryeiov mivaka

Metd Vv €160y o6TolEl®V Kol TNV EKTOTMOT UTOPEL Vo, oatteiTon
1N 010pO®ON €VOG 1| TEPIGCOTEP®V GTOLYEIWV.

Awdpace i
‘Oco 1> 0 ko1 i <= n gnavarofe
Epgaviee Afi]
Awdpace Afi]
Awdpace i
Téhog_emavainyng

>tov alyoplfpo avtd 1 emavaAny ektedeitol 660 divetal TUn Tov 1
evtoc opiov. Kdbe popd eppaviCeton to otoryeio Ali] kot (nteiton n
E100YWYN MG AAANG TIUNS TOL TNV aVTIKAOIGTAL.

Metd v eloaywyn dedopévmy og €va Ttivaka Umopel vo. okolovOnoet
n enefepyacio tov. X1 cvvéyeln Tapovotdlovtal LepkEG cuvnioué-
veg enelepyacieg Tvakwy.

Mopdocrypo 2.26. AOporopo otoryeimv mivoka

Aideton 0 povodidotarog ivaxag B mov mepiéyet N fabpode pabntdov.
Noa avarntuyBel akyopiBrog, o omoiog va vroroyilet kot va peaviel To
pécso 6po Babuoroyiog twv padnTov.

KEDAAAIO | &l

AlyopiBuot

)

[pw anod kéOe enelepyacio
TVOKO omouTelTon vo E16a-
¥Bovv dedopéva oe avtdv. H
gloaymyn dedopévav og mi-
voko pmopet va ivor enimo-
vn dadikacia, Wiaitepa av
o mivakag eivat peydrog. Emi
TAEOV TOL AGOT TANKTPOAOYT|-
ong etvat oAl cuvnicuéva
KoL TPEMEL VO, VILAPYEL TPOTOG
S10pHmoNG KATOLWV TILAOV.
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2l

H eravainym 6o pmopovoe
va Eekva amo 1.

146

AlyoprOpog Babuoroyia
Agdopéva. // B, N //
X0
INoiomd 1 péypr N

Y «— X+ BJi]
Téhog_emavainyng
MO «— X /N
Epeaviee "M.O.:", MO
Téhog Babpoloyia

Me to Bpoyo Te i amé 1 péypr N owo-
TPEXOVTOL OO TO, GTOLYELD TOV VoK KO
Kké0e évo abpoiletar omn petafint) X, n
omoia &xel undevicTel TPy amd Vv Evapén
g emoviinyng. O Mécog 6pog eival To
mAiko tov afpoicpatog OA®V TV GTOl-
yelov oo Tov TANBOLVS TV GTOLYEIWV.

Mo ™ dnuovpyio TPOYPAULATOS TOV VO VAOTOLEL TOV TOPOTAVED OA-
YOp1OLO Ko TPOKEUEVOL Va Yivel 0 Eheyyog opBOTNTAG, omanTeiTon KOt
N E100Y®OYN KATOIOV SEGOUEVAOV. ZOUQOVO LE OGO, avaPEPONKAY GTIG
TPONYOVUEVES TAPAYPAPOVS OVTO UITOPEl vaL YIVEL TT.Y. LE TOV EMOUEVO

alyopifpo.

AhyoprOpog Eneéepyacio IMivaka | Ztig mpdteg ypoppés £xovv ypapel

Awpace n

lNaoioandé 1 péyprn
AvaBace Ali]

Téhog_emavainyng

Kaieoe Babuoroyia (A, n)

Téhog EneEepyacio ITivaka

Ol OYETIKEG EVTOAEG UE TIG OTOleg
yiveTol 1 el0ay®YY] 0ESOUEVOV GTO
povodtdotato mivaka A, 0 0moiog
éxel n otoyyeio. XN cvvEyeld TPo-
Kkeévou va Ppebel o pésog 6pog
TV otoryelov tov A, KoAeitol o
alyopiOpog Babuoioyia, mov on-
LoVpYHONKE Yo TO OKOTO OTO.
Katé v xinon petafifalovron
ctov mivaxa B ot tipég tmv otoyei-
®V ToV Tivaka A Kot 6T pHeToPAn-

™ N 1 T g petafAne n.

[Mopaosrypa 2.27. Méywoto otovygio wivako

Aideton 0 povodidototog wivakog B mov mepiéyet N fabpodg pobntov.

Noa avantoyBel adkyopiBuog, o
vyMnAOTEPN Pabporoyic.

AkyoprOpog Méyioto mivaxa
Agdopéva // B, N //
max <« B[1]
INo 1 0m6 2 péypt N
Av BJ[i] > max tote
max «— BJi]
Téhog_av
Téhog_emavainyng
Epgdavioe "Méyioto:", max
Téhog Méyioto_mivaxa

omoiog va Ppicketl kKot va epgaviCet tnv

X petafAnty max ekyopsital n Tun
TOL TPOTOV oToryeiov Tov Tivaka. XN
cuvéyewo pe 1o Ppoyo a1 amd 2 péypt
N e€etalovton OAa Ta vTOAOUTO GTOLYXELN
tov mivokao. o kaBe éva, av eivor pe-
YOAOTEPO O TO Max, T0TE avTIKaoTA-
TOL 1) TIUY TOL Max He To VEO GTOlyElO.
AnAadn ot petafAnt) max skywpeiton
TO EKAGTOTE PEYIOTO GTOLYELD, OTTOTE GTO
TéA0G TG emavaAnyng Ba éxel to péyt-
670 GTOoLYElD TOL TivaKa.




[Mopaosrypa 2.28. Eneepyocio 6160106TATOV TIVOKA

No avortoydet akydpBpog o omoiog pe dedopévo 1o TAnog tv pabntav
™mg I yopvoaciov evoc oyoreiov kot tovg Babuodc twv podntodv ot yo-
UVaOTIKY, o€ Kabéva amd Ta 3 tpipnva, vo voloyilel Kot vol ETGTPEPEL TO
péco 6po Pabporoyiog kébe pabnT Kot T0 GLYOMKO LEGO OPO.

O mivakag B €yet N ypoppéc ko 3 otiec. e kdbe pio ypopuun vmdp-
oLV 01 Babporoyieg TV TPV TPIUVEOV Yo KEOe Eva poabnty.

Me 10 duthd PBpdyo [ 1 ko [Ma j capm-
vovTol KOt ypoppn olo to 6TotyEia Tov

AkyoprOpog Abpoiouarta
Agdopéva // B, N //

S0 wivoko, B. Xe k@0 pio ypopun, oniadom
TNoioné 1 péypu N v k60e pio Ty tov 1, undevileton to
YM < 0 XM (aOpotcpo Pabucdv pabntn) kot aKo-

AovO0mG e Tov ecmTePTKO Ppoyo 0bpoilo-
vtor OO TO, GTOLYELD TNG YPOUUNG CVTNG.
Ortav oAokAnpwbel 0 ecmTePKOS PPoOYOC,

INo jand 1 péypr 3
M « IM + B[, j]

Téhog_emavainyng

MOB]Ji]« XM /3

Z+—2X+2XM
Téhog_emavainyng
MO «— X/ (N *3)

ot0 MOB]Ji] Bpioketon o pEcog 6pOC TV
GTOYEIMV TNG EKAGTOTE YPOUUNG, ONAa-
oM o0 pécog 6pog kabe pabnt) oto Tpia
tpipmva. To dBpowopa mov VTOAOYIGTN-
Ke avd ypopun oflomoteiton Kot ovEvet

Amotg)éopara // MOB, MO // |  petoBhm £ komé 1o 68potopa ypay-
Téhog ABpoicporta ung, n omoia 6to TéAOG Ba Exel To ABpot-
U0 OA®V TOV GTOYEIDV TOV TIVOKOL.

HMopdocrypo 2.29. Leprokn avaelitnon

Xe évo, LovodldeTaTo TTivaka EIVOL KOTOY®PMNUEVO TOL OVOLLOTO, TOV GYOAEL-
OV OV GLUUETEYOVV GE EVAV SIYOVIGUO ETLYEPNUATIKOTNTOG KO £XOVV
KOTOOKEVAGEL £VOL YDPO TOPOLGIOOTG TOL ETLYEPNUATIKOD TOVG GYEOIOV
(mov v cvvtopia Ba Aéyeton mepintepo). O apBuodg Tov Tepurtépov Kabe
oyoleiov etvon 1 B€om tov Groieiov oToV Tivaka. ANAodT 6TO TPAOTO KEAL
TOL Tivaka gfvarn To VOO TOL GYOAEIOV TTOL £)EL TO TTEPIMTEPO LE OPtOuO 1,
070 0e0TEPO KEAL TOV TTivaKal £IVOIL TO GVOLLOL TOL GYOAEIOV TTOV £YEL TO TTEPT-
ntepo pe apfuo 2 k.0.x. No avartoydel adydpiBpog o onoiog pe dedopé-
VO T0 TAN00G TV GYOAEI®V TOV GLUUETEXOVY GTO JOYOVICUO LE TTEPTmTE-
PO KOl TOV TIVOKOL LLE TOL OVOLLOTOL TV GYOAEiwV, va dtafdlel To Gvopa evog
oYOAELOL KO VO, Y VEL GTOV TIVOKOL, 0V VTTAPYEL ALTO TO GYoAEl0. O adyd-
ppog Ba emotpépet 1o amotéleoua TG avalTnong, ONACON oV VITAPYEL
N Oyt T0 avalnToduevo oyoAeio, kot av vTapyel T BEom Tov GTOV Tivaka,
oAMGDS ¢ BEom TNV TN UNoEv.

AkyoprOpog Avalntnon

Agdopéva // A, N //

Epgavice "Avalntoopevo oyoleio:"

AwdPace K

11

Bpétnke «— WYevdng

®éon «— 0

KEDOAAAIO | &l

AlyopiBuot

INa v ewlcaywyn dedopévav
oe éva d1601doTTo TvaK
A mov €yet N ypappéc kou M
oTAeg, Ba umopovse va ava-
nTuyBet To akdAovBo TUN AL
aAyopiBuov:

lNoiomé 1 péypr N
INa j omé 1 péypr M
Awdpooe Ali, j]
Téhog_emavainyng
Téhog_emavainyng

O aAydpiBuog abpoilet ta
ototyeio kbbe ypapng evog
dwodidotorov wivako N
YPOUU®DV KOl 3 GTHAGDV.

./'J N \
{@ 5
p \Y g A
O péoog 6pog etvarl To TAiko
Tov afpoioportog dto Tov TA-

Bovc TV oToYEIWV TOL O10-

dtdototov mivako. To TAn0og
TV ototyelmv Tov etvor N*3.

Kabe oyoleio pmopet va Eyet
éva epintepo.

Ytov aiydpiBpo givar dedo-
HEVOG 0 Tivakag A Kol To
mAN00¢ TV GToLYEI®V TOL

N).

H Moywn petafint Bpéon-
Ke €yt v apywn Ty Pev-
Mg, 6mov Bewpeitat 6Tt dev
vrapyeL to NToduevo Gyo-
Aeio kot 1 petafintm Oéon
Exet v apyn i 0 yuo
Tov {310 Adyo.

H eravéinymn tov adyopi6-
Hov ekteAeitol 660 dev Te-
Aeiwoe | Gapwon Tov Tiva-
ko (1 < N) kot 660 dev Ppé-
Onke to otoryeio (Bpébnke =
Yevdng).
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1n dokiun
2n dokiun
3n dokiun
4n dokiuA

Mivakag A(i)

v

Ewoéva 2.24. Zeiproxn
avalnmon.

l

H pébodog g tagvoun-

KiAW
KiAZ
K#As
K#A,

KiAI

ong ue emhoyn Paciletal ota

axoAovba Tpla PripaTa:

0. ETA0YT TOV GToLYElOL e

™V EAGYLOTN TIUN.

B. avtoddoyn Tov [ TO TPO-

70 ototyeio.

v. emavaAnym tov (o), (B) ne

T VTOAOUTOL GTOLYE L.

W A"“{\
10
). 8

O ahyopBpog ta&ivounong
He EMAOYN ELVOIL TOAVTAOKO-

mrog O(n?)

148

‘Oc0 1 <N ko Bpénke = Yevdng emavarape
Av K =A[i] tote
®éom «— 1
Bpébnke «— AAnO1g
oAMOg
1—i+1
Téhog_av
Téhog_emavainyng
Amnoteréoparta // Bpénke, Oéon //
Téhog Avaliton

To amoterécpata eivor n petafant Bpébnke, n onola, av etvar aAndmg
onuoaiver 6tL n avalnon NTav emTuynG Ko 1 petafint) Oéon, mov
€xel m Bom Tov oToEiov oToV TivaKa, ¢’ 6cov PBpédnke, aAlmdg Oa
Eyovv v Tiun Pevomg ko unodév avtiotoryo. H tyun undév dev pmopel
va gtvon Béon wivoka.

[Mopaderypa 2.30. Ta&ivopnon pe emroyn

Noa avantoydei adyopBpog o omoiog pe dedopévo 1o TAN00¢ TV pobn-
tov g [ yopuvaciov evdg oyoreiov Kot Tov teAkd Paduod tov ke po-
Ont oto pddnua «IIAnpoeopkry, va tagivopet tov mivaka twv Pobd-
oV og avovoa Tdén, and 10 PKPOTEPO GTO HEYOADTEPO Pabud. X
GUVEYELD VO EMOTPEPEL TOV TASIVOUNUEVO TTiVaKAL.

AlyoprOpog TaSivounon pe emdoyn
Agdopéva // A, N //
INoiomo 1 péypr N

jei

min «— A[j]

lNok amé i+ 1 péypr N

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

Téhog_emavainyng

temp «— A[i]

Ali] <« A[j]

A[j] « temp
Téhog_emavainyng
Amnoteréopata // A//

Téhog Ta&wvounon_pe emioyn

Exoc@oipatmon o€ Loyika AaOn

"Evag akyopiBpog yperdleton vo SOKIHOGTEL GE O10POPETIKES GLVONKES Ko

HE TOWKIAL0L OEOOUEVDV MGTE VOL GLYKPIOOVV TOL TAPOYOLEVOL OTTOTEAEGLOITOL
LLE TOL OVOLLLEVOLLEVL, KoL VOL TPOPBAEPTOVV OmPOGUEVES KOTAGTAGELS AdBovC.



Q¢ eKGQUARATOGN TOV AOYIKOV LoDV vOc akyopiBov Tpocdio-
pileton n dadtKacio €0pESNS TOV AOYIKOV AAB®V TOL VITAPYOLV GE
avToVv.

H aviyvevon tétotwv Labov dev givatl duvatd vo mpaypoatomombet omd
KGO0 €pYOAEI0 TOV VTTOAOYIOTN KO JAMIGTAOVOVTOL LOVO [E TN Olo-
dkacio EAEYYOV Kot TNV OVAAVGT] T®V ATOTEAECUAT®V Tov. 'Eva Aoyt-
k6 AdBog etvar Eva AaBog mov, eva exteleiton 0 ahydpBpoc, ta amote-
AéopoTd TOL OeV Elvatl cmwoTd. AvTto pmopel vo opeileton eite o€ AavOa-
ouévn TpocEyyion Yo to Tmg Oa Avbel To TpdPAna, eite o€ AavOacueé-
V1 LAOTTOINGN NG TPOGEyyiong mov emtAéyOnke. Katd yevikn oporoyia,
To. AOYIKA AGOT givat SOGKOAO VO, EVTOTIGTOVV.

HMopdaocrypa 2.31. AavBaopévog aryoprOpog

Me okomd va avamtuydel ahydpiBpog o omoiog pe dedopéveg Tig TIHEG
dvo petafintov, Bo avtipetadétel To meplexOUeEVo TV 600 peTafAn-
TOV Kol 00 EMOTPEPEL MG ATOTELEGLLA TO TEPLEYOUEVO TOV UETARANTAOV
petd v avtipetdeon ypdotke o akdAovBog Aavlacuévog akydpio-
LOG G€ YEVOOYAMGGO. ZNTEITAL VO EVTOTIGTOVV TO, Aoy AGOM.

1. AkyopOpog AvtipetdBeon
2. Agoopéva // a, B //
3.a—p

4.8«

5. Amotehéopata // a, B //

6. Téhog AvtipetaBeon

Amavtnon

To mpdrto Prpa eivon n extédeon tov adyopiBuov e Tivoko TopoKo-
AovONoNg T®V Yia va eheyyBel n Aettovpyia ToL.

ApwOpog Evtomig a P "Efodog

8 | 12
12

12

DN | B~ |WIN

1212

ATO ™V eKTELEON QAIVETOL OTL EKTVTAOVEL COGTA TNV TN TNG UETO-
BANTG a, aAld Oyt g B. Agod damotmbel To AdBog yperdleton va
TPOGOI0PIoTEL 1 aottovpevn d1opbwon. Amd tov adyopBpo amovcid-
Ce1n petafAn oty omoia Oa ekywpovTAY TPOCOPIVA 1| TN UioG EK
TV 600 PETAPANTOV.

KEDOAAAIO | &l
AlyopiBuot

To mpdTO P otV €dpeom
TOV AOYIKGOV LobdV givor va
yivel Tpoomdfeio evtomoon
TV Thavov Ty toug. o
va enttevybei avto ypetdle-
TOL VoL OMGETE TPOGOYT GTA
OTOTEAEGLOTOL TTOV £XEL OG
££000 0 alyop1Opoc Kot va
okeQteite TOAVEG attieg Tov
umopel vo odnynoav o€ té-
TOLOV €I00VG ATOTEAEGLLATOL.

H extéleon tov aiyopibuov
He TO €L elvat ToAD xpnot-
un Stodtkocio o ToV EVIOTL-
GUd TOV AOYIKGOV AoBDV.

I'a 0 AdYo owtd ypetdletat
vo doKdlete eEOVUIOTIKG
oV olyop1Opod cag e ddpo-
po. mopadelypoTa, amAd, cOv-
Oeta kot aovviOioTa, Yo vo
BePorwbeite 611 glvan cmGTOG.

Av Kdmoto amd to mopadely-
pata dgv 8ivel To ovapevopLe-
VO amOTEAEG L TOTE LILAPYEL
TOPALELYT] GTOV KOIKOL KoLl
dev €xel KahveBel 1 oyeTIKN
mePInTOOT).

Mo Bpeite T @Toiet,
EUTAOLTILETE TNV APYIKT GOG
oyedilocn MOTE Vo KAADYETE
KoL 0VTO TO €100G TEPITTOGE-
MV Ko KOVETE TIG amopaitn-
TG TPOGHNKEG.

H dadikacio exkopaipdro-
ong TephapPavet:

e Tn dwmictwon tov &i-
d0ovg Tov Adbovc.

e Tnv avedpeon tov ove-
EGPTNTOL TUNLLOTOG TOV
aAyopiBupov mov exte-
Ael ™) AavBaopévn Aet-
Tovpyio.

e  Tnv avedpeon Tov Ad-
Bovg Lésa og avTod TO
aveEGpTnTo TUN O TOV
aiyopiBuov.
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Ot Adyot tekpmpimong eivat:

* 1 eVKOAlD aVATTLENG oA~
yopibuov ce tepinTmon
nov {nreiton adydpipog
e TopOLOLEG AetTovpyieg
pe vrdpyovto adyopiopo.

* H evkoAia 6115 TpomoMTOL-
Noeg evOg VILAPYOVTOG
alyopifuov.

* O meploptopds TV EAEY-
YOV HOVO GE GUYKEKPLE-
va onpeio, apod Yo to
vrorotra Oa vdpyet op-
yelo doxung poli pe omo-
TEAEGULOTO KOl GUVOOEVTL-
KA GYOAL0L.

Ag&Eg1g KAEWOLA

AlyopOpog, XapoKtnploti-
K6 adyopifuov, Pevdoyroo-
oo, Adypoppo porg, Meta-
pBAntéc, Exopdoeig, Evioln
EKYDOPNOMG, Ao OKOAOV-
Oiog, Aoun emhoyng, Aoun
emovaANyng, Aopég dedopé-
vov, [ivaxag, Ovpd, Xtoifa,
I'papog, Aévdpo, Avalitnon,
Toa&wvounon, Exkepoaipdtm-
on, Texpnpioon.

%

150

ALl Tekpnpioon

H texunpioon dev amotekel o Eexwplot) edon otnv avamtuén evog
aAyopiBpov, aALd pio TopdAAnAn Slodkacio TOL GLUTANPOVEL OLO TO
6TAd10 OVATTTUENG TOV.

Me 10V 0po TEKUNPI®ON EVVOEITOL TO GHVOAO TOV YPATTOD VAIKOD
OV TEPLYPAPEL TO GVLOTUTIKA PLEPT) KOl TIG AEITOVPYiEG TOV alyopio-
LLOV 1] TG TPOTOTMOGELS TOV EYIVAV GE £VOV AAYOPOLLO.

H texunpiowon propel va drokpiOet:

o  Tekunpioon avamtuéne. AvaeépeTol 6TIG TPOIYPUPES TOL TPO-
BAquaTog, TL TPOKELTOL VO KAVEL 0 0AYOPIOLOG Kot T GUVOEGT TOV
ue dAhovg alyopibpovg.

o Texunpioon eréyyov. Avagépetal oTo dEGOUEVE EAEYYOV TTOV YPT)-
GULOTOMONKOV TPOKEEVOL VO SOKIUAGTEL 0 adyop1Ouog, av £xovv
dtepevvn el o1 akpaiec TEPUTTMOGELS KO TOLEG EIVOL AVTESG KO TEAOG
av €yovv kabiepmbel kdmolec Kot woleg GuUPACELS Yo T AVOT) TOV
TPOPALLOTOG.

o Texunpioon aiyopiBuov. Avapépetor otov TpOMO HE TOV OMOI0
€xovv A0l Ta empépovg TpoPAnpata, Tig VITOOBEGELS TOL £YoLV Yi-
VEL KOl TOVG TEPLOPIGHOVS TTOL ExovV Tebel. AKOpa TANPOoPopieg Yo
KEWIKESY TEYVIKEG IOV £xovV ypnotporombet. [lpénet og kdbe Prpa
va avagepOel pe Aemtopépela, ToAAEG POPES KOLPAGTIKY, AAAL dV-
GTLYMG avaykaio, 1 ADoN TOL YpNoLoTOONKE Kot ToL dEdOUEVAL [LE
ta. omoia eAéyyOnke. 'Eva vrdpvnpo tov HETafANT®V Tov ¥pnoipo-
molovvTal £ivol YpNGULO Yo TV TEKUNPI®oN 0AAL Kol Yo TNV apyL-
K1 avémrtuén tov adydpidpov.

H amAovotepn kot TAEOV GTOLYEDOING TEKUNPIWOT) ALTAS TG LOPPNS
yivetal pe v €160YOYN YPOUUOV GYoM®V HEGa oTov alydpiopo.

Avoke@oraimon

2TIC TOpAyPAOOVS TOV KEPAANIOV TOPOVGIAGTNKOV 1) £VVOl0 TOL oA~
yopiBuov pali pe to YopoaKTNPIoTIKA oV Ypetdletor va €xEL, ot TpO-
oL TOPAGTACTG OAYOPIOU®V, TO GLCTUTIKA TOVG HEPN, Ol dOUESG dEDO-
Hévev kat dtatvmmbnkay Bactkd otoryeio avaivong Kot Bewplog aA-
yopibuwv. EmmAéov, mapovstdotnke 1 YeudoyA®soso g PacikdTEPOg
TPOTOG aVATTLENG aAYOPIOL®Y, TPOKEUEVOL VO VTTAPYEL avelapTnoia
ano 11§ YAOooeg Tpoypoppaticpod. [apovoidotnkoy moArd mapadeiy-
pota oamAmv odyopibuoyv, eved avortoyxdnikav adydpiduot avalnmmong
Kot Ta&vopmonc. Téhog, oto kepdrato avtd, emtyelpndnke va avadet-
x0<l 611 01 Al yOp1OpoL Kot 01 SoUEG OESOUEVAOV EYOVV IGYVPOTATN TYECT
KO OTOTEAOVV Ta, fOGIKA GLGTATIKA Y10 TNV AVATTUEN TPOYPUUUATOV.
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Epomicscig - Ofpota mpog sultnon - ApaotnproTnTeg

1.

XA

10.

11.

12.

13.

14.

15.

Tt etvon adyopiBpog; Kataypdyte 1 culnt-
OTE LE TOVS SLUUAONTES Gag Evav alyopiOpo.
Méoa and mayvidt pOA®Y Vo LAOTOCETE
Kol Vo EKTEAEGETE TOV OAYOPOIO TOV TTOPOaL-
delypotog 2.5 oeprokd kot TopaAinia.
Me motovg TpdTOLG YiveTal 1] OVOTOPAGTACT
alyopifuomv;
[Towo 1 Srapopd dedOpUEVOL Kot TANpOPOPLag;
No d0doete £vo TapaderyLaL.
[Towot elvar o1 cvvnBéotepot TOTOL dedOpE-
vov; [lolog tomog Aapfavet t1g Ayotepeg ti-
HEG;
Tt efvou n doun dedopévarv;
[Toleg dopég dedOUEV®VY Elvar PN YPOLLUIKES;
[Tow elvar ta €10M TV TEAEGTOV;
[Towr eivon  ypnon ™¢ doung axkorovdiog;
No ddoete évav adyopBpo o yevdoyrdooa
HE T xpnon g doung akoAovbiog.
No meprypdyete 1 Asrtovpyia TV TPLOV
EVIOADV ETIAOYNG.
No meprypdyete 1 Asrtovpyia TV TPLOV
EVIOADV ETAVAANYTG.
No e&nynoete mote 0ev pumopet va xpnoipo-
momBel | evtoAn emavainyng Ia.
[Toweg elvar o1 Aettovpyiec | mpd&elg emt TV
SOUDV OEOOUEVMV;
Noa meprypdyete Tov ahyopBpo ta&ivounong
EMAOYNG o€ Tivaka.
INUEIDCTE TIC GOOTES OTTOVTIOELG
A. Tlow omd To Tapokdte anotelobv apib-
unTikn otabepd;
i. 2009 ii. "2009"
iii. Eppdvice iv. "AAy6p1Bpoc”
B. H Aoyum mpdén 1 peta&d dvo mpotdcemv
glvor aAnOng otav:
i. Omowdnmote amd TIg TPOTAGELS
glval aAning
ii. H mpotm npodTaon eivor aAnbrg
iii. H nmp®™ mpdtaom sivar yevomng
iv. Kot ot 600 mpotdcel etvor oinBeig
I  Av A ko B axépoueg petafantés, moleg omod
TIG TOPOKATO EKPPAGELS Efvor apOUNTIKES;
i A+B"2 ii. A>B+3
iii. Adiv3"B iv. Axou B> 3

16.

17.

18.

19.

20.

No petatpéyete o€ VTOAEG EKYOPNONG TIG

TOPOKATO PPACELS:

A. H petofAnt a éxet SutAdoia T omd )
petafint B

B. H petopint) MO givar o péocog 6pog tmv
o, B,y

I. H perapint B av&aveton katd 2

A. H petofAnt i peudveronr Katd o kot B

E. H petapint i givor to puod tov abpoi-
GLOTOG T®V O Kol B

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

Aeoo KAOe EVTOAG.
i. y—(A M(7/2)mod3)+1
ii. y«—10div9-10mod 9

jii. y <10 mod 2 +A_T(2-3)
iv.y <A M(9/2/3)

Al
B.0

Avtiotoryiote T1g EKPPACELS TG OTNANG A pE
T1G AoykéG otabepéc g otANng B e dedo-
pévo o6tLa =10, =5 ko y = 3.

i. a#ZPxar(y-p)<0

ii. (a>p1a>y)Ko(y>p)
iiil.a>Pfa>ykay>p A. AlnOng
iv.opr(a>p)qy<p B. Yevong
v. o>BNP-y)>0kora<0

viia>BN(P+3)<ykama<y

TreppaviCovv ta emdpeva Tppota odlyopiOuwmy;
S0 S0
i1 11
Oc0i<9 gnavarofe |Ocoi<9 eravarafe
i—it+t2 S«—S+i
S« S+i ie—i+2
Téhog_emavainyng | Téhog smavainyng
Epoaviee S Epoaviee S

O vépog tov Nevtova yuo ) Popdtnrta Aéet
0TL KOs oo 610 cHUTAY EAkel KAOe dALo
ocopo pe dvvoun mov divetal amd tov TOTO

511
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21.

22,

23.

24.

25.

26.

ml-m?2

F=G- , 6mov m1 kKo m2 givat ot pd-
r
Ceg tv 0V0 coudtov (o€ KIAG), T N omdoTa-
on peta&d tovg (oe pétpa) ko G ivon n mo-
ykooua Paputiky otabepd. Na avoarntoéete
alyopiBpo o omoiog Oa daPaletl Tig Ovo pd-
Cec, v amdoToon petald tovg kot Ho vro-
Aoyilel kot B exTvm®veL TN dVvau. Atvetol
o1t G=6,67x 10" N m? kg~
2V mepiodo TOV EKTTOCEDV 0yOPAGUTE £VOL
modNAato pe Ekntwon 25%. To mtocd mov dm-
cote yo To mooniato Nrav 100 gvpd. Na
avantuéete adyopOpo o omoiog Ho vworoyi-
Cel Vv apykn T Tov TOOMANTOL.
No avartoéete ahydpOpo o onoiog Oa drad-
Cet évav apBud kot Oo vroroyilet kot Oo ep-
@avilel To yvopevo avtol Tov apfuo eni to
terevtaio ynoeio Tov. Oswpnote OtL 0 aplod-
nog etvar BeTikdg Kot okEPOILOG.
Noa avartoéete alyopiBuo o omoiog Ba oo~
Baclet évav mpayuatikd apOpd pe 2 dekadtkd
ymoia kot 6o Tov GTPOYYLAOTOLEL GTOV TTAN-
o1éotepo aképaro. ' mapdderypa, av dwopa-
otel 0 apuodg 4,23, va eppavilel 4, evod av
etva 0 4,70 va eppaviler 5.
No avartoéete alyopiBuo o omoiog Oa oo~
Baclet évav axépato apBuod kot Bo vroroyilet
Ko o epgovilel Tov emoduEVO APTIO.
e évov Aoyoplacud Tpamélng TapEyeTon KAl
HOK®OTA TO 0kOAOVOO EMITOKIO:

Iocé Emvtoxio

<5.000 | 1,8% 710 €t0g
>5.000 | 1,5% 10 étog

Noa avantoéete adydpiOpo o omoiog Ha dafd-
Cel 10 ToG o YpnUdT®V TOL £XEL O AOYAPLOCTUOG
kot Bo vrrohoyilel kot Oa epavilel Tov TOKO
7ov Ba AaPet petd amod €va £10g, KoM Kot To
GLVOAKO Toch Ypnudtv poll pe Tov ToKo.
Noa avoartoéete adydpiBpo o omoiog Oa da-
Balel o Tpéyov £tog Kot av avtd lvar amod
to 2001 péypt ko o 2099 va gpopaviCer o
unvopa «21og awwvagy. Av to £tog givot amod
10 2002 Ko mave, vo eppaviCel To pnvopa
«Xpnon tov £».

152

27.

28.

29.

30.

31.

‘Eva emotpovikd copateio £yet 1.200 péAn.

H yevum ovvédevon tov copoteiov eivon og
amoptio otav eivar mapdv 1o 1/3 twv perdv
tov. [ vo vepymoiotel o Tpotaon, o
npénel teplocoTEPOL 0td 10 1/2 TV TOPOVTOV
pHeA@V vo ynoicovv vrép. No avantdéete ai-
yopOuo o omoiog Oa SraPalet Ttov apBpd Twv
ToPOVIOV HEADV KOl 0V O P0G EMITPENEL
TNV TPOAYUOTOTOINGT) TNG WYN@opopiag, Oa dia-
Balet tov apOpd anT®dV IOV YISOV VIEP TNG
TpoTaoNS Kot O epeaviCel To amotéleopa g
yneogopiag, dNAadN ov LVIEPYNEICTNKE, OV
KOToymeioTnKe 1 av 6gv Umopet v yneloTel.

‘Evag ouvopountig pog etaipeiog Kivntng

MAeQoViog £xel EMAEEEL Eva TPOYPOLLLOL LLE
nérylo 50 gvp®d TOV pnva. X1o Tpdypoppo ot
KoovTon TS akdAoVOEg TapOoYES:

Hapoyés A 00¢

Aentd opMog/pva 1.000
SMS/pnva 1.000
MB/unva 1.000

Qot6c0, av Eemepaoel Tov apBpd 1.000 ce
KAmolo amd TIG TOPATAVE® TOPOYES, TOTE YPE-
ovetal ©¢ €ENG Yo KOs Tapoyn mov Eemep-
véetr o 1.000:

Emumiéov I12100¢

KAnoeig opdiog | 0,0055 €/6evteporento
SMS 0,08 €/SMS
MB 0,05 €/MB

Noa avartoéete ahydpBpo o onoiog Ha drad-
Cet ta Aemtd opidiag, To mA0og twv SMS, to
nAn0og tov MB kot avaioya Ba epepavilet
unviaio xpEMOT TOL KATOVOAWMTY).

Na avartdtete akyopiBpo o onoiog Oa ektumm-
VEL TIG TWEG ™G ouvapmong f(x)=4log(5+e*™*?)
otav To X moipvel Tig TYéS oto drdotnua [10, 50]
pe prua 0,5.

Noa avantdéete alyopiBpo o onoiog Oa gpga-
viel 6A0VG TOLG TPIYNPLOVG aP1BLOVE TOL TO
aBpotopa Tov ymeiov Toug eival peyahdtepo
1N ico tov 12.

Na avantdéete alydopBpo o onoiog Oa vro-
Aoyilel To nuitovo evog apBuod x pe Paon



32.

33.

34.

3s.

36.

TOV €EMOUEVO TOTTO

2n+l1

w0 =D (1) s

(2n+1)!
Es TRETIRE TR
Na avoantoéete adydpiBpo o onoiog Oa da-

Baler ypappato péxpt vo Bpet Tpelg Popég
10 ypappa A. Otov otapoatnost 1o dafa-
U0 YPOUUAT®V, 0 adyopBuog Bo ekTumdVEl
OG0 GLVOAMKE Ypdppata SofacTnKay.

Na avoantoéete adydpiBpo o onoiog Ba da-
Bacet apBpovg, péxpt va dtafactel o aptipog
unoév. O adydpBpog Ba ekturdver To dBpot-
oo kot 1o TAN00¢ TV aplfudv Tov doOnKav
Kot Tov peyardtepot tov 50.

Eva ymowkd ootoypagikd diumovp €xet
amodnkevtikd yopo N Mbytes. Na avamntd-
Eete alyopiBuo o omoiog Ba draPdlel To pé-
veBog ¢ kdbe poToypapiog mov emyelpei-
Tol Vo amofnkevTtel 6TO AAUTOVU, HEYPL TO
dApmovp va pun yopdet GAA eotoypapio. O
alyopOpog Ba eravorappdvetan kot o oto-
paté ov to péyebog g eOTOYPOPIiaG TOV
npoomadel kdmolog va amodnkevoet eivon pe-
YOAOTEPO amd TOV O100E01U0 YDPO TOV GA-
pmovp. Otav 1 e100ymY @OTOYPAPIOV GTO-
patnoetl, 0 adyopifpog Ba ekTuTOVEL TO WUN-
vopa «Agv xopdew. 1Ny TEPITTOON TOL TTE-
pioceye yOpog va tov ekTummvel. TéLog, va
EKTUTTAOVEL TO TAN00G TOV POTOYPUPLOV TOV
amofnKevTNKAV.

Tpomonoteiote Tov aAydpiBpo Tov Toapadeiy-
patog 2.26, dote vo, fpioKeL TO YIVOUEVO TV
otoyeimv Tov Tivoka.

Noa avartdéete alyopipo o omoiog:

A. Oa dwfalet To TAN00G TV pabnTdv evog
Avkeiov.

Oa dwPalet to péso 6po Pabuoroyiog
KOs pabn o onoiog Ba elcdyeton og mi-
vaka. O péoog 6pog Paduoroyiog kdbe
nobntn Oo mTpémel va eAEyyeTol OGTE VoL
glvar peyodvtepoc 1 icog tov (€va) 1 ko
HKpOTEPOG 1| 160G TOL gikoat (20).

I. Oa eppavilel og mowa BEom Ppioketon Kot

B.

37.

38.

39.

40.

41.
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7o10G €tvat 0 KkpdTEPOS LEGOG OpOG. Og-
wpnote 0Tt gival Lovadkdc.
A. Oa gpeavilel 10 HEGO 6poO OA®V TOV Lo~
Intov.
Oa gpeavifet pe KatdAANAo unvopaTo To
TOGOGTO TOV HoONTAOV pe Lo Gpo peyo-
Atepo Tov 18.
Evomoteiote Tovg alyopibpovg tov mopadety-
pdrov 2.23, 2.24 ko 2.25 o évav eviaio aA-
y6p1Bu0, 61OV 0moi0 va. Tpotdéete £va Levon
emAoyNG oG Asttovpyiog. (BA. map. 2.17).
270 TAQIG10 TV EIKOVIKOV LOONTIKOV ETLYEL-
pNnoemv, va avortuéete alyoptpo o omoiog:
A. Oa dwfalet kot Oa amodnkevel oe mivaka
TIG EWOTPAEELG oG emyeipnong yio kébe
Uva vOG GYOAMKOV £TOVG.
Ba Ta&vopet Tov mivako TOV ElTPAEEDY
oe pBivovoa cepd kot Ba eppavilel Tov
TavouUnéEVO TivaKa.
I. Ba gpeavilel ) pkpdtepn Kot T HeEYO-
Mtepn glompaln g emyeipnong.
Tpomonoleiote Tov aAydpiBpo Tov Topadety-
patog 2.28, dote va Pplokel t0 péGo Opo
KOs podnpatog (vmod. Amarteitar o VOAo-
YIGHOG aBPOIGUATOV KOTA GTHAN).
O emdpevog alyop1Bpoc extelel oelplakt ovo-
{non tov otoryeiov K otov mivaka A. Evto-
TioTE TIC SPOPESG LLE TOV OAYOPLOLO TOV To-
padetypotog 2.29. Iowog etvor mTpoToOTEPOG
kot yioti; No AdPete vmoyn v mepintwon
EMITUYNUEVIC KO OTOTUYNUEVNS avall TNOTG.

AlyoprOpog Avalinmon?2
Agdopéva // A, N, K //
Bpétnke «— Yevonc
®éon «— 0
INo iom6 1 péypr N
Av K = A[i] 16t1e
Oéon «—1
Bpénke «— Alnbng
Téhog_av
Téhog_emavainyng
Amoteréopata // Bpédnke, O@éon //
Téhog Avalnmon?2

Xtov alyopiBuo tov mapadeiypotog 2.29 &i-
Vol YVOOTO amd TNV EKPMVN O, OTL OgV UIo-

531



42.

43.

44.

45.

ENOTHTA

pel vo vapyel otov mivaka devTEP POPdL

10 1010 oyoAeio. Av o évav mivaka dev eivat

YVOOTO AV VILAPYOLV 1 O)l EXAVIANYELS TOV

OV otoyeimv, TMOg TPETEL VO OVTILETMTL-

otel 10 TPOPANUa g avaltnong, Awote

éva oYeTIKO alyopopo.

Av o mivaxog A tov mopadeiypotog 2.29 ntov

TaEvouUNIEVOS, INTTOG VTN 1 €Tl TAEOV YVO-

on umopel va emeépet kamoa Pektimon otov

aAyopOpo ceplokng ovalnong; Av vat, ek-

TOVNOTE TOV TPOTOTONUEVO aAYOP1OL0.

Noa avortoéete adydpiBuo o omoiog Oa da-

Badet T dtKooAOYNUEVES KOl TIG 0OIKOLOAD-

YNTES AMOVGIEG €VOG Lot KabdG Kot Tov

Héco Opo Tov GTa TPOoYopPkd kot Bo KaAel

aAyopOpo o omoiog o dEyeTan TO TAPUTAVED

ototyela kot Oo EMOTPEPEL TO VLA

* «Eyet dwaiopa e&étaong tov lobvion, av
0 pobntng £xel puéypt 64 amovocieg N £xet
uéypt 114 amovoieg amd Tig omoieg ot adt-
KooAdynteg dev Eemepvolv Tig 64 M €xel
uéypt 164 amovcieg and TIc omoiec ot adt-
KooAdynteg dev Eemepvolv Tic 64 Kot o
HUEGOG OPOG TOV GTA TPOPOPIKE vt TAVE®
ano 15.

* «Eyer dwaiopa e&étaong tov Xemtép-
Bpto», av o pobntg £xel maveo amd 64 Kot
uéypt 114 amovciec kot o1 AOIKOOAOYNTEG
Eemepvolv Tic 64 1 Exel mhvo amd 114 ko
uéypt 164 amovcieg and TIc omoiec ot adt-
KooAoynteg dev Eemepvoiiv Tic 64 aAAd o
HEGOG OPOG TOL GTO TPOPOPIKE OV givart
mhvo amd 15.

o «Emavéinym ypovido», oe kabe GAAN me-
pintoon.

O koA®V adyop1Bpog Oao EKTUTAOVEL TO VUL

Noa avoartoé&ete adyopdpo o omoiog O StaPd-

Cet évav axépato Oetikd apOpo, kot Oa koel

aAyopdpo o omoiog Ba vroloyilel To TA00g

TOV YyNeiov Tov aptfpod. O Kaioduevos ai-

yoppoc, Ba emotpépel o TANOOG TOV Y-

olov tov apBpov. O kalov aiyopiBuog Oa

EKTUTTOVEL TO TAN00C.

Noa avartdéete alyoppo o omoiog:

A. Oa dwpdlel ko Bo kotaywpilel e Evav

nivaka 1000 ctoyeimv ovopota.

154

B.
I.

46.

47.

48.

Oa dwpalet Eva ntovuevo dGvopa.

®a xarel adyopBuo, o onoiog Oa avaln-
Té oToV mivaka To OVOpO oL JlPAoTN-
KE GTO TPONYOVLEVO EPMOTNUA KO o eTL-
oTPEPEL TO TANOOC TV 0TOIL®Y TTOV VTLAP-
youv pe to ovoua avtd. O KoOAdV odyd-
p1Opog Ba ekTuTOVEL TO TAN00G.

No exteléceTe TO TAPAKATO TUNUO OA-
yopifuov

X «— 20

X0

INo o and 1 péypr 10 pe_ Ppa 3
X—X-0
Y—2+X
Av 2 mod 2 =0 tote

X<«—x+1

Téhog_av

Téhog_emavainyng
Amnoteréopata // x //

To akolovBo tunpo adyopiBpov avoamtd-
yxOnke yo vo vroAoyiler to dabBpoopa 5
apBumv. Qot10c0 TEPLE)XEL AoYIKA AGO.
Noa evtonicete Ta Aoyikd AaOn Kot vo Tov
dopbioete.

AwdPace x

2«0

INao 1 a6 0 péypr 5
AwdPaoce x
T—2X+X

Téhog_emavainyng

Epgavioe X + x

To akdérovbo tunua akyopibpov avomto-
xOnKke Yo va eAéyyet av €vag aplBuog ei-
vau Betikde. Qotd60 mEPIE)EL AOYIKO Ad-
Boc. Na 1o gvromicerte.

Enavaiope
AwdPooce o
Méypig_6tov a <0
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IHpoypoppatiopnog

21601 TOV KEQAAOIOL 0VTOV Elvat Vo UTTopovV o1 LobNTéG:

v/ v SNUIOVPYOVV EVKPIVEG YVIOGLOKO KOl OPYOVOUEVO VONTIKO Gy -
Lo Tov VoL TEPIAaUPAVEL To €101 KO TEXVIKES TPOYPOLULOTIGHOV, LE
Bdon Vv TpoTEPT EUTELPIN TOVC.

v va ouvovalovy adyoplOUIKES SOUES Kol OEGOUEVH/OOUES OESOUEVMDV
Yol vaL S1HovpyodV KOOTKO/TPOYPOLLLLOL.

v VOl OlOTIGTMVOLY OTL Ol GNUEPLVES EPAPUOYEG eivat ApKETA TOAOTAO-
KEG KO 1 Onpovpyio Toug akoAovBel cuYKEKPIUEVOL LOVTEAL OVA-
TTVENG EPAPLOYDV AOYIGUIKOD OV £EEAICOOVTOL GE GUYKEKPUUEVES
pacels.

AvaQopad 6€ YAMGGES TPOYPUUUOTIGHOV KOL
«Ipoypappotiotikd Yrooeiypoto
2.3.1.1 Ilpoypopua ka1 I'iweaeg Ipoypauuarionov

Mo va avarapoacstabodv ot adyopifuol 6e LOPPT KOTAVONTH OO TOV
VTOAOYIGTN OVOTTOGGOVTOL TTPOYPELLLLATOL.

Mpoéypappa civor 10 GHVOAO TV EVIOADY TOV YpetdleTor va 60-
Bobv 6toV VIOAOYIGTH, OOTE Vo VAomomBel o adydpiBpog yia v
EMIAVGT TOL TPOPALATOC.

H epyacio cOvTaéng tov TpoypopldToVv 6€ KATO YAMGGH TPOYPOLL-
HOTIGHOV OVOUALETAL TPOYPAUMUATIGHUOS KOL TO GTOUO TTOV YPAPOLV
K0l GLVTAGGOLY Eva TPdypappo ovopalovtal Zpoypauuatictés. Bo-
o1KO 6ToLYEl0 TOV TPOYPAUMOTOS, EKTOC OO TOV aAyOplOLO TOL VAO-
motel, elvart Ta dedopéva Kot ot dopég dedopévmv mov enelepydletal.

O1 YA®OGGEG TPOYPOUUATIGUOD AVOTTUYXONKOY [LE GKOTO TNV EMKOLV®-
via tov avBponov (Tpoypappatiot)) pe ™ pnxovn (vmoioyiotry). O
VTOAOYIGTNG KAVEL CTOLYELMOELS EVEPYELES GE akoAOVBieg TV dVO Y-
olov 0 ko 1 (dvadika yneia, bits), aALd 0VTEG TIC EVEPYELES TIG EKTEAEL
LE AGVAANTTN ToOTNTO. ZVYKEKPIUEVA UTopel va amonkevet ot Ui -
un TS axoAovdieg TV dSVadIKOV YNEimv, va TIG avaKTd, Vo KAVeL 6Tot-
YELOOELS oplOUNTUKEG TTPAEELS LLe AVTES KO VOL TIG GLYKPLVEL.

KEDOAAAIO | &0

€
Ipogpotioseig

* H dnpovpyio tov okyopi6-
HOL OPKEL Y10l V0L EMAVGELS EVOL
TPOPANLLO GTOV VITOAOYIOTH;

* I'vopilelg kamoleg YADOGESG
TPOYPUULUATIGLLOV;

* "Eyeig akolovOnoet kdmota
pebodoloyia 1 TeYVIKT Yo VOl
EMAVGELS Eva TPOPAN LA

* [Towa vopileig 6Tt givar n
SOVAELL TOV TPOYPOULOTIOTN
VTOAOYIGTOV;

EvtoAég og yYAdGGO unyovig
OV KATOY®POVV TO (OOt~
GO TOV TIHOV 600 BécemV
UVAUNG o€ o GAAN.
0000001001011010
0000101001011110
0000011011011110

H meprypaon| tov mapandveo
EVIOAGV gival 1 e&Ng:

o  Metdpepe GTOV KATOY®-
PNTI TO TEPLEXOLEVO TNG
Béomng pvung e d1evbuv-
on 01011010.

e TIpdchece oo TMEPIEYO-
LEVO TOV KOTOWPNTY|
T0 TEPLEXOUEVO TNG O€-
ong vnung pe dtevbuvon
01011110.

o Metdpepe kot amodnkey-
GE TO MEPLEYOUEVO TOV
Katay@pnt ot Béon
pvnAung pe dtebbovon
11011110.
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Evtolég oe cupforkn
YAOGGA TOL KOTOY®POVV TO
GOfpoicpo TV THdV dVo 0E-
GEWMV LWVNUNG GE Lol GAAT.

LDAB
ADD C
STA A

H meprypoan| tov mopamdve
EVIOAMV givon 1 €ENG:

o Metdpepe GTOV KOTOY®-
PNTN TO TEPLEYOUEVO TNG
0éong pvnng e 6vopa B.

o TIpdcBece oto mepieyd-
LLEVO TOV KOTOX®PNTY| TO
nepleyopevo g Béong
pvAung pe 6vopa C.

o Metdpepe kat amodnKkey-
G€ TO MEPLEYOLEVO TOV
Katayopnt otn Béon
HVAUNG HE OVopa A.

EvtoM)| ot YA®ooo BASIC
oV Kataywpet To ABpotcLa
TOV TGOV 600 petafintov B
kot C ot petafint A.

A=B+C
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ApyiKd To TPOYPAULTO YPAPOVTAY GE YADGGA unyavis, Sniadr| aKo-
AovBieg dvadik®V YNeiwv, Tov ATOTEAOVLV EVIOAES TPOG TOV EMEEEP-
YOOTN Yot GTOWEIMOEIS Asttovpyies. O cVYKEKPYEVOG TPOTOG YPOPNG
TPOYPOUUATOV givorl eTITOVOG KOl EAGYLOTOL LTOPOVY VO TOV KOTOVO-
NGOLV K01 VO TOV VAOTOGOVV, ooV amottel fabdid yvdomn Tov vAKo
KOl TNG OPYLTEKTOVIKNG TOV VITOAOYIGTY.

X1 ovvéyela avantuynkav ol eouforikés YAMGGES 01 0TOiEg KAvouy
YPNON EVIOADV OV OTOTEAOVVTOL AtO GUUPBOAIKA OVOUOTO TO. OTTOin
OVTIOTOOVV GE EVIOAEG TNG YAMGGOG pnyaving. To €pyo g petdopa-
ONG TOV EVIOADV GE YADOGGO UNYaviG TO avalapuPaverl Eva 101k0 Tpod-
YPOpUO, 0 coufoiouctappactrs (assembler).

Ot ovpPorikés YAOOGES NTOV GOQOG Mo EEMEN aAL TOPOUEVOLY
OTEVE GUVOEDEUEVEG [LE TNV OPYLTEKTOVIKT TOV KAOe voroyioty|. Emi-
TAEOV 1 EAAELYT EVIOADV GOVOETOV AELITOVPYIDV GTLG TAPATAVE YANDC-
oeg odnyel oe pokpookeA] Tpoyplupoto mov givor 6VGKOAO va. Ypa-
@ovV Kot va cuvtnpnovv. Akoun, dev eivar dvvatd va petapepOodv
KOl VO EKTEAEGTOVV GE VTTOAOYIGTY] SILPOPETIKNG ALPYLTEKTOVIKNG.

Ot Topamdve avemdpKeIES Kol 1 TPOSTAOELN Y100 KAADTEPT EMKOIV®-
via avOp®OTOL — PNYOVIG 03N YOOV GTNV ELPAVIOT TOV PAOGEOV DY/I)-
200 EMTENOV. L oYE0M LUE TIG GVUPOMKES YADGGEG GTIC YADGGES VY-
A0V emuédov:

e gival UGIKOTEPOG KoL TO AvVOPAOTIVOG O TPOTOS EKOPACTG TMV
TpofAnuatwy.

®  VTAPYEL OLVOTOTNTO UETAPOPAS, «UETOPEPCIULOTNTOY ONANOT,
EKTEAEONC TOV TPOYPOUUATOV GE OTOLOONTOTE VITOAOYIGTH.

e &ival ebkoAn N ekpddnon, n 610pbwon twv AabdV Kot 1 GLVTH-
pNON TOV TPOYPUUUATOV.

‘Etot avantoydnkav yAdooeg 0nwg ot akdAovbec:

¢ FORTRAN (FORrmula TRANslation, Metappaon ToOmwv).
To 1957 n IBM avéntoée v Tpdt YADCSGO VYNAOL ETITESOV.
AvantoyOnke g YAOCoH KATAAANAN Yo TNV ETIAVGT pLobnpott-
KOV KOl EMGTNUOVIKOV TPOPANUAT®V.

e COBOL (COmmon Business Oriented Language, Kown I'A®o-
oa [Ipocavatolopévn otig Enyeipnoeig). KatdAinin yio ava-
TTVEN EUTOPIKMV KO YEVIKA SLOYEPICTIKDV EQAPLOYDV. XPNOl-
HOTTOLEITOL OO EMYEPNOELG Kot atd TN dNudcia dtoiknon.

e LISP (LISt Processor, Enciepyaotig Alotag). Zuvaptnolok
YAOOOO 1) 0Toi0 TPOGAVATOMEETAL GE YEPIGUO MOTOV A GO~
Bolo. XpnG1HOTOLEITOL GTO YDPO TNG TEXVNTNG VONLOGVUVIG, GE
EUTELPO. CLOTNLOTOL, TTOLY VIO, ETEEEPYNTIO PUCIKMOV YAOCOMHV.

¢ PROLOG (PROgramming in LOGic, Aoywdc [Ipoypappoti-
oué6g). H yhdwossa PROLOG ypnoiponotei pefddovg Aoykng yio



VO OVOTOPOAGTIOEL T YVMOON Kot Vo, ETAVGEL TpofAnpota. Xpn-
cwyonoteitar O6nwg ko N LISP oto yopo g teyvntg vonuo-
oLVNG, G€ EUTELPA GLGTIHLLOTO, ALY VIO, ETeepyacio PLGIKAOV
YAOGOMV.

e BASIC (Beginner’s All Purpose Symbolic Instruction Code,
Zvppoicog Kowdwog Eviodmv IN'evikng Xpnong yio Apyéplovg).
INwoca mov avartdydnke yio v eknaidevon apyopiov ctov
TPOYPOUUUOTICHO. ZYESAGTNKE Y10 VO, YPAPOVTOL GUVTOWO TPO-
ypbppata to omoio exteAovvton pe ) Ponbeia depunvevt. H
AVATTLEN TOV MKPODTOAOYIGTMV KOl 1 TVTOTOINGN TG amd ™
Microsoft, v kafiépwaoe o TPOTLTO Y10 AVATTVEY EQOUPLOYDV
0€ MPOCMOMTIKOVG VITOAOYIGTEG.

e PASCAL. Eivaw o yAdooa yevikng ypnong. Aiénetot and tig
apYES TOL SOUNUEVOL TPOYPOUUATIGHOV. ['Vdpioe tepdoTio e&d-
TA®GN, KOl EANPEACE TNV OVATTUEN GAA®V YAOGCOV OTMG 1
ADA.

e C ko m petegéhén g C++. I'hdoca n omoia dnpovpynonke
ota Ta gpyactpla BELL kot ypnoipomom|dnke yio tnv ovamto-
&n tov Asrtovpykov cvotiuotog UNIX. Eivat yAdooa pe 1oyv-
pa yopakpiotikd. H C++ glvatl YAOGGO aVTIKEYEVOGTPEPOVG
TPOYPUUHOTIGHLOV.

e JAVA. '\®GGO OVTIKEWEVOSTPEPNG TOV avATTOHYONKE Ao TN
SUN pe okond v avamtuén epaproydv yio To S1adikTvo.

H gpodvion tov ypapikdv teptBariloviov epyaciog Onpuovpynce tmyv
OVAYKT Y10 TPOYPEUUATO TTOV VO EKUETAAAEDOVTOL TOV YPAPIKO TPOTO
emkowvaviag ypnotn — vroroylot. ‘Etol yAwooeg dmwg n BASIC, n
C++, n PASCAL mov sivon pev kelpevikés, e€ediynkav (Visual Basic,
Visual C++, Delphi) ®ote va 61a0étouv Ko ontikd meptPdAiov mpo-

YPOUUOTIOHOD.

AvoamtdyOnkov opwg kot yAovooeg 6nwc 1 SCRATCH — BYOB kot
n Google AppInvertor mov gival amoKAEIGTIKE ONTIKESG YAMDGGES TPO-
ypappatiopov (Visual Programming Languageg, VPL). Ot cvykekpt-
pEveg Otvouv Tn dUVOTOTNTO GTOV TPOYPOLUOTIOTH VO dNHLOVPYNGEL
TPOYPOUHOTO LEGO OTTO TO YPAPIKO YXEPIGUO TPOYPUUUATICTIKOV GTOL-
xelov (avti keypévov).

H ypnon tov vmoroyiotdv 6Yeddv o€ OAEG TIG EKPAVOELS TNG ovOp®TTL-
VNG dpacTNPOTNTAG ONUOVPYNGE TNV AVAYKN Y10 YADGGES KOUTAAAN-
Aeg otV emiivon ovykekpiuévav mpofAnudtov. ‘Etol avoartiydnkav
yAwooeg onwg 1 LOGO 1 1 GameMaker yio ekmodgutikodg 6Ko-
movg, 1 LabView mov ypnoylonoteital amd toug EMGTAUOVESG KOl TOVG
UNYoviKoHg 6TO GYESOGHO, TOV EAEYYO KOt TN SOKIU| KOTOVOADTIK®OV
TPOIOVIOV K. Q..

Ot yYAdooeg vymhov emmédov yapaxtnpilovior mg YAOooeg Tpitng Ye-
V4G ev@d ot GLUPOAKEG G deVTEPNG YEVIAG 1 YOUUNAOV eMTEOOV. ATO

KEDQAAAIO | &0

Hlpoypaupatiouss

Ewova 2.25

Ntévig Pitot (Dennis
Ritchie). O dnpovpydg g
YADGGOG TPOYPULULOTIGHOD
C kot 0 BootkOg GVVTEAEGTNG
GV avartuén Tov Agttovp-
yikov cvotpotog UNIX.
«To UNIX givar Bacikd éva
amtAd AELTOVPYIKO GOOTN LA,
TPETEL OUMG VO GO 1010~
ovia yo vo KoToddfelg v
AmTAOTNTA TOLY.

=

Y évo onTiKo mePPAALOV
TPOYPULUATIGHLOD VILAPYEL 1|
Svvatdtnra va dnpovpyeiton
YPOAOUKE OLOKANPO TO TTEPL-
Bariov TG eapLOYNS, OTMG
Yo TopAdELY Lol TOL TAAICLOL
SLAOYOL 1) TOL LLEVOD.

Apykd vnpyov to TEPIPAA-
Arovta Ipoappnc Evioddv,
OOV 0 YPNOTNG Elye TN dLVOL-
TOTNTO VO TANKTPOAOYEL TIG
EVTOAEG Kat va TIG BAETEL TNV
006v evd ota Ypapucd Te-
pariovta epyaciog To Tpo-
YPALLLLOTO KoL O1 TANPOPOpPiES
epoavitovrol otnv 006v e
YPOPUKA KoL GYNLLOLTAL.

(

—

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

Me v gp@tnon ot o€
SQL ekteleitar avalitm-

omn ot Pdon dedopévav
EMPLOYES xot emtotpépet
o dvopa, TN B€om Kot Tov -
606 TV VTEAAA®OVY TG O1-
gvuvong 20 mov kepdilovv
noveo ond 1000 gvpo.

Ewova 2.27

H Avta AdPreic (Ada
Lovelace), k6pn tov Adp-
dov Bopava, Eypaye to Tpd-
TO TTPOYPOLLLLOL VITOAOY -

o™ kotd Tov 190 aidva yio
v Avoivtiky Mnyoavi tov
Toaphg Mrapnatl (Charles
Babbage), moA0 mpv amtd
™V ELPAVIOT NAEKTPOVL-
KOV vroloylot®dv. H yAdo-
oo mpoypappoticpod ADA
€xel ovopootet £T61 TPOG TL-
piy g,

158

™V AN éva TPOYPOALLLO GE YADGGO UNYXOVIG EIVOL KOOTKOTOMUEVO GE
YADOOOO TPAOTNG YEVIAG.

Ol Topamave YEVIEG YAWGG®V TPOYPOULATIGHOV amevBivovtal povo o€
TPOYPOUUOTICTEG KOL O YPNOTNG OEV EXEL TN OLVOTOTNTO VO ETUPEPEL OLA-
Ay€G 0€ KATO10 TPOYPOLLLLOL, TTPOKEUEVOD VOL TKOVOTTOUGEL L0 VEQ OLVA-
YKT) TOV. ZT0010KE OUmG TOAAEG YAMGGES EPOOAGTNKAY LE EpYOLEin TPO-
YPOULOTIGHOV TTOV OTOKPUTTOVV TOAAEG AETTOUEPELEG OO TIG TEXVIKEG
VAOTOINOMG KoL LE QVTA O XPNOTNG UTOPEL VoL EMAVEL LOVOG TOV HIKPA
mpoPAuata epoaproy®dv. Avti 1 avEavOpEVT) TAGT ATOKPLYNG TNG 0P L-
TEKTOVIKNG TOL DMKOV KO TNG TEYVIKNG TOV TPOYPOULUATICHOD 001YNGE
oT1g YA®ooeg TéTaptns yevids. H SQL (Structured Query Language, Ao-
unuévn 'hoooa Epotoamokpicemv) etvon pia yAdooo tétaptng yevidg
1 omoia ¥pNGOTOEITAL Yo TNV avaKTN oM Kot TN dtoryeipiomn dedopEvav
KaBDG Kot TNV TOPAYOYT TANPOPOPLOY GE GYECIUKES PAGEIS dESOUEVMV.

2.3.1.2 Ilpoypopuatictike Yrooeiyparo

AvapépOnke mponyovpéveog 0Tl KATOEG YADGGEG 0KoAovBOVOV TOV
OVTIKEYLEVOGTPEPY] TPOYPOUUOTIGUO Kot GAAEG VOl GUVOPTNOLOKES
N XPNooToovy HeBOSO0VE AOYIKNG Yo Vo EmAVGOVY TpoPAnuata. H
avAmTLEN AOUTOV VO TPOYPAUIOTOS GE KATOL0 YAMGGO TPOYPOLLLLLOLTL-
opov Paciletar og éva mpdtumo 1 pia kabopiopévn pebodoroyia.

Q¢ «IIpoypoppoatioTikd Y0oerypay» vvoeitol £va mpoTumo avamTy-

&ng mpoypappdtov, niodn pio kabopiopévn pebodoroyia pe Pdaon
TNV 07010l AVOTTTOGGOVTOL 1] GOUN KoL TO. GTOLYELD TOL TPOYPUUATOC.

Ot dvvatdtTeg Kat ot peBodoroyieg avamTLENG TPOYPOUUAT®V TOL TToL-
pEYEL piot YADGGO TPOYPUUUATIGHOV, KaBopilovTol oo TO TPOYPOLLLLOL-
TIOTIKO VILOOELY O TOL 0KOAOLOEL. YThpyovv OU®G YAMGGES OV £Y0VV
oyeolaotel va vrootnpilovy mepiocdtepa and Eva vodelypata.

To KVPLOTEPQ TPOYPOUUUATIGTIKA VTOSELYLOTOL ETVaLL:

e O mPOGTAKTIKOS TTPOYPORUUATICUOS OTIOV TO TTPOYPELLLLLOTO, OLVOL-
TTOGGOVTAL e amAEG EVIOAEG o€ TpooTakTikn (AldPace, Eped-
vice, Enavdiafe) mov {ntodv amd Tov vmoroyiot| vo eKTEAECEL
GUYKEKPIUEVEG EVEPYELEG KOl VOL kOAOLOT|GEL Prinatal e pio Ao-
YIKT CEPA Yo Vo EMAVGEL TO TPOPANUa Tov Exet d0bel. ['Awo-
oec, omwgn FORTRAN, n BASIC, n PASCAL, n C, axoAovBovv
aVTO TO VILOOELYLLOL

o O oniwtikos mpoypouuaTicuos O6Tov, o ovtibeon pe Tov mpo-
GTOKTIKO TPOYPOUUATIGUO, TO TPOPANL ETMAVETOL ONADVOVTOG
AmAMG TIG EMOVUNTEC 1O10TNTEC TOV AMOTEAEGLATOS. TO TPOYpOLL-
Lo TEPLEYEL AOYIKEC EKQPACELS, EVOD KOTA TNV EKTEAEGT TOV Yive-
Tl EAEYYXOG Yo TO TOlEC akpIPM¢ wavorotovvtal. [Tapadetypo-
0. YA®GodV Tov ToV akoAovBovv givar 1 PROLOG ka1 SQL.



O ovvaptiolaxidg mpoypaupuaticuos emAHEL To TPOPAN LA LE TN
xpNoN ponpoatik®v cuvaptoewv. Ot GUVOPTNGELS TOPEYOLV
amoteAéopata e Baon ta dedopéva e166d0v toue. [apdderypo
CLVOPTNGLOKNG YADGGOG glvar 1 LISP.

O avuikeiuevooTpepijs mpoypaupoticuos Pociletor oy Ev-
vouo. Tov avtikeyévov. Ta avtikeipeva dnpovpyovvtal ond Tig
KAdoelg. Mio khdon opilel Ta YopOaKTNPIOTIKA KOl T GUUTEPL-
@opa evdg TOHTOV aVTIKEWEVOD, Agttovpyel ONAadT ©G TPOTL-
mo. 'Eva avtkeipevo etvan pio dopn dedopévmv n omola meptéyet
1660 T 0edopéva (YOPOKTNPLOTIKA TTOL TV TEPLYPAPOVY) OGO
Ko 11§ Sradkacieg (LeBddoVG) Tov enevepyov oe avtd. Ta ovti-
Kelpevo umopoHv va, aAANAETOpovV peTalh TOVG. AVTIKELEVO-
otpageic YAdooeg tvor 1) C++ ko JAVA.

O Aoyikog mpoypappuatiouds OTOL To. TPOYPALLOT EVOL YPOLLL-
péva ¢ £va GUVOAO OO TPOTACELS GE LOPPT) AOYIKADV EKPPACE-
ov. To cvykekpévo vrdderypo Paciletor 6ta yeyovota, GTOVg
KOVOVEG KoL OTIG EPMTNOELS Kot akoAovBeital kupiwg 610 meEdio
g Texyvntg Nonpoosvvng. [apddetypa yYA®GG0S Tov ToV oKo-
hovBet eivar 1 PROLOG.

O mapdlinlogs mpoypopupuaTiouog GTov OTOI0 T TPOYPALLLLOTO EKLLE-
TodAevovTon TV V1apEN VTOAOYIGTMV TTOL SLHBETOVY TEPIGGATEPOLS
and évav eneEepyaotés. 'Etol emruyydveron 1 avénen twv voloyt-
OTIKQOV EMOOGEMV KOL 1] LELOOT) TOV ¥POVOL EKTEAEONG TNG EQOAPLLO-
NS Oa Tpmet OIS TO TPOPAN O TTPOG ETIAVOT| VoL dtoupebet og TUN-
LLOTOL TOL UTOPOLV VoL Aoy apddinia. Mio yAbooo Tov vito-
ompiletl Tov mapdAinio tpoypappoticpd ivon  Occam.

[ MpoypappatioTikd Yodeypa ]

s/l'vm o /
i eival o
[ TpOOTAKTIKAG npoqupu(}ﬂguo'gl £|v7| o \

ival o

[ AnAwTtikdg I'Ipovpaupmlcpég]

akoAouBeital atmd /

[ 2UvapTNOIOKOG I'Ipovpappcnlopc’)g]

; [ MapaAAnAog I'Ipoquupmlcpég]
gival o glvaro

[onu«’)q I'Ipovpapuqnopég ]

akohouBeital atmd akoAouBeiTal atmd

[ FORTRAN, BASIC, PASCAL, c]

[ Awmslpsvoo-rpe(pqg I'Ipovpaupanouog
akoAouBeital atd
aKvouesnw amd
GKO)\OUGEITGI amé
Occam
PROLOG, SQL
LIS PROLOG
C++ JAVA

Ewova 2.29. [Tpoypappotiotikd Ymwodeiyporo.

2.3.1.3 Aounuévog Ilpoypouuaticuog

Mia pebodoroyia avélvong, oxediaomng Kot GUYYPUPNS TPOYPOUUATOV
oV ovamTLYONKE Kot 100N KE EVPVTATO GTOV YDPO TNG TANPOPOPL-

KEDOAAAIO | &0

Hlpoypaupatiouss
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Ewoévo 2.28

I'kpéig Xomep (Grace Hop-
per). Apepwavido Kobnyn-
TPl LobNUaTIK®V Kot adt-
OUOTIKOG TOV OUEPIKOVL-
KOV VOWTIKOV, 1| 0Toia ny1-
Onke ™G opddaG OV OVE-
TTVEE TNV TPAOTY TPOTYHEVT
YADGGO TPOYPOLLUATIGHLOD
e TPOOPIGUO TOV ETLYELPT-
patikd koopo, tnv Common
Business Oriented Language
(COBOL)

Ewoéva 2.30. Nikioovg Bip6
(Niklaus Wirth)

Anpiovpyde e YADoGog
PASCAL, n omoio. ovopdotn-
ke £to1 Tpog TIUV tov ['GA-
Aov emtotnpove Mrel Ia-
okah (Blaise Pascal).
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O dounpévog TPoYPaLLOTL-
opdc mpotéonke mg £vvola To
1966 and v avaykn vo e-
PLOPIGTEL 1 PNOT TOV EVTO-
Aov GOTO (ITfyoauve).

Ynonpoypoppa sivor to
TUN O TPOYPALATOG TOV
enmtelel £va oLTOVOLO £pYO
Ko £xel ypapel yoplotd omd
TO VITOAOITO TPOYPOLLLLLOL.

l

3TOV SOUNUEVO TPOYPOLLLLLOL-
Tiopd yiveton xpnomn vLopo-
YPOUUATOV OGS Ot SlodtKo-
oleg Kot 01 GUVAPTAGELS.

To vrompoypapLLaTo TOoV
OVOTTOGGOVTOL LTOPOVV VO
amoteAEGOVY GUVOETE EVTO-
AEC TPOG TOV VOAOYIOTH.

Ka0e vrronpoypapio £xet
puévo pio gicodo kot Povo pio
££000. AnAadny, étav evepyo-
moteitat, d€xeTat KoTd fdon
KGmwoto dedopéva Kat, apov
0AOKANPGOGEL TN AgtTovpyia
TOV, EMOTPEPEL KATOL0L OO~
tehéopara. Kotd m ddpketa
OLL®G TNG EKTEAEGNG TOV dEV
ekteleiton kapio GAAN vto-
A TOL TPOYPALLOTOC TEPQL
OO OVTEG TOV GUUTEPIAULL-
Bavovtal 6T0 GUYKEKPIUEVO
VILOTTPOYPOLLLLOL.

160

KNG €lvat 0 dounuévos mpoypaupuaticuos (structured programming) o
omoiog ypnotponotel

® TNV EPOPYIKY] oxediaom Yo TNV avantuén Tov adyopifuov mwov
EMADEL TO TPOPANLOL.

® TOV TUNUOTIKO TPOYPOUUATIOUO Y10, T GYESI0GT TOV TPOYPELLLLLOL-
TOG KOUL Y10l T1] OMILLOVPYic TV EVOTHT®V TOV.

® 1pelg POOIKEG CLVIOTAMGES YOl TN CLYYPOPT] TOV EMUEPOVS EVOTI-
TV oL kKadiotovv dokon ) xpnon g evtoang GOTO (ITyouve).

H wepapyixn oyediaon | avorloon «omd mve mTpog To KATM» XPNCLHLO-
TOlel TN GTPATNYIKY TG GLVEXOVS dlaipeoTG TOV TPOPANUATOS GE VTTO-
npofAnpata. Avtd eivor o €dkoro va emtAvfoldv odnydvToS TEAKE
oTNV €n{AvoT TOV UPYKOL TPOPANUATOG.

O TunuatTikos mPoypapuuatTiouos LVAOTOLEL TNV 1EPOPYIKT oxediaom
omov kdBe vrompOPANe amotelel aveEApTTN EVOTNTO TOV OVOUALE-
tal vrompoypoppa. Ta vrompoypdppota wpémetl va yopaxktnpilovrat
amd 660 10 duvaTov peyaAdtePo Pabud aveEoptnoiag Kot amd vyYnAo
Babud cuvekTikOTNTAC, ONANOY] VO DAOTOIOUV it LOVO GUYKEKPLUEVT
dwdkacia N Aettovpyio. To mpdypappo telkd ivor 1 cuvBeon GAwv
TOV VTOTPOYPOUUUATOV.

Téhog, Gheg o1 EvOTNTEG TOV TPOYPAUUATOS UTOPOVV Vo, avarTuyfodv
Hovo pe Tpelg PacikéG CUVIGTOGES: TN doun axolovbiag, T doun emi-
A0YNS KO TN doulj exavdlnyns 1| GuVOLAGLO ToVvS. Ot TPELS AVTEG G-
VIGTMOGES OULAOOTOLOVV TIG EVIOAES Kol KOBopilovy TN Ge1pd EKTEAEONC
T0VG. O1 EVTOAEG AOUTOV TOV TPOYPAULOTOS OPYAVAOVOVTOL GE tio dop.

e avtifeon, n gpnon g eviodng GOTO £xel og amotéAes o TV oA~
Aoyn TG PONG TOL TPOYPAUUTOS, dNAAdN TS dtoKAGdwoNG og pia
GAAN €VTOAN TOV TTPOYPAppTOG EKTOC amd TNV enduevn. 'Etot avéave-
Tt 1 SUOKOAID GTNV apyIkn oyxedlaon TG AonS, 6TV TAPUKOAOVOT-
O1] KOl KOTOVOT 0T TOV TPOYPEAULUOTOG KOl TEAOG GTN] GLVTIPNGT TOV.

O dounpévog TPOYPOUUATIGHOC amoTedel Aoumdv o pebodoroyia oh-
VTOENG TPOYPOUUATOV TTOV £xEl 0KOTO va. BonONGEL TOV TPOYPOUUOTL-
o1 0TV AVATTVEN GUVOETOV TPOYPOUUATOV, VO LEIOGEL TAL AGOT, va
O1EVKOAVVEL TNV KATOVONOT) TV TPOYPOUULATOV, TIG dS10pHDGELS KOt TG
OAAOYEG OE QVTAL.

O1 YA®GGEC GTIG OTTOIES OVOTTUGGOVTOL TPOYPAUUATO LE TN HEBOOOAD-
viol TOV SOUNUEVOL TPOYPOAUUOTIGHOD akoAoVBOUV KaTd Pdor To VITo-
OEYLLOL TOV TTPOCTAKTIKOV TPOYPULUUATIGHOD.

[Mopdaosrypo 2.32. No ypoapel Tpdypappa to onoio Oa dwafdalet apid-
novg kot Ba vmoAoyilel o péso 6po tovc. H dwwdwasio eicaywyng
apBuov o otopotd av dStupactel o apBudg 0, ywpic va cuvvmoloyi-
Cetot. Av o Tpmtog aptdudc mov Ha dofactel eitvar To undév, Ba extv-



TAOVEL TO Pvopa «Agv 800nke dAlo ctoryeio ektOg Tov PUndevogy. To
TPOYPALLLLO Vo VAOTOOE:

1. oto mpoypappatiotikd mepParrov Aepunvevtng Yevdoylmo-
coc (VIALGOL).
2. om yAoooo tpoypoppaticpov PASCAL.

P 2| ¥ 4 [(C|e | O] |

EiooBog

Kodikag
1 AAyopiBpog ApiBpoi
2mA <0
3L+<0
4 Epgpavioe "lMAnkTpoAoynoTe Evav apiBpo”
5 Aiapaoce a
6 Ooco a # 0 emavalafe
d I+ I+ta
8 A < A +1
9 Epgavioe "MAnktpoloynoTe Evav apiBuo”
10 AiaBaoce a
11 Téhog_emavainyng
12 AvrA = 0 Tote
13 MO < Z /1A
14 Epgavioe "O pioog opog eivar”, MO
15 aAAiwg
16 Epgavioe "Ae 508nke aAho oToiyeio EkTOG ToU pndevog”

17 TeEhog_av
18 TEhog ApiBpoi

- Free Pascal IDE EEFET
F1 Edit Search Run Compile Debug Tools Options Window Help =
Program arithmois;

UAR
pl: INTEGER;
a,., s, mo:= REAL;
bhegin
pl == B; s ==0;
writeln(’lAnktpodoynote £vov opLBpc’d;
readlndad;
while a<> do
begin
s :=s8 + a;
pl == pl + 13 £
writeln{’'MaAnktpodoynote £€vov opLBpo’l;
readlnca;
end;
if pl <> then
hegin
mo = 8§ /

m

pl;
writeln{’'0 péooc dpoc £ivoL:’,.mol;
end

writeln{’'fle d00nke O0AAdo OTOLXELD E£KTOC TOU pPndevoc’);

KEDQAAAIO | &0

Hlpoypaupatiouss

v e

A Y\_
{( R );‘
¢ \V- (J/\

To mpoypappoTIcTIKO TEPL-
Barrov Atepunvevtng Yev-
doyrwocag (VIALGOL)
vrootpiletl TIC EVTOAES TNG
YELOOYADGGOG TOV OpicTN-
KE OTO PO YOVLEVO KEPEL-
Aoo kot akoAoVOEt TIG apyEg
TOV SOUNUEVOD TPOYPOLLLLO-

TIGUOV.
@

Y10 pdypoppa ovtd Oa gt
cayOel dyvmoto TAn0og apld-
v mpog enekepyocio. Avtd
O emitevyDel pe v evion
‘Ooo. Eniong eivar amapaitm-
10 va eleyyOel av d6OnKke Eva
TOVAGYIGTOV GTOLXELD dLO0PO-
PETIKO amd 10 LUNdév N OyL.
I'o. to cvykekpuévo Eleyyo
Ba ypnoyomombei n evioin
ovvhe g emAOYG.

e

p) Y\.
{( R );‘
¢ \\{- (J/\

To mpoypapOTIGTIKO TEPL-
Baiiov oto omoio vAoTOL-
NONKe 10 POy OTN
yhdoca PASCAL pmopet va
Bpebet ot Stevbovon
http://www.freepascal.org/.

H evtoin ‘Oco viomoteitar pe
v evtoAr] While kot 1 cOv-

Ot evioM) EMAOYNG e TNV

evtoAn If...else

H oyedioon npoypappdrov
ot yAowooo PASCAL axo-
AovBet Tov dopnpévo mpo-

YPOUUOTIOUO.

611l
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To mpdypappa mov yphpe-
TOL G€ KATO0, YADGGO TTPO-
YPOUHOTICHOV ovopdleTal
anyaio Tpoypappa (source
program).

= =
= =)
Z &

O1 peTayhoTTIoTEG
(compilers) déyovtar otny &i-
6000 €V0, TPOYPOLLLLLOL YPOLLL-
HéEVO o€ YADGGO VYN0 emt-
TEGOL KoL TOPAYOVV €V 1G0-
dVVaLLo TPOYPOLLLLL OE YADG-
oo pnyoving. To mpodypap-

po Tov wapdryetot ovopdle-
Tot avTikeipevo (object) Tpod-
ypappa. To avtikeipevo mpo-
ypaupo dev etvor g Béon

va exteleotel. Xpetaleton

va ovvdedel e G Ao T Lo~
T TPOYPALLLOTOG TO OTTO 0L
elte T YPAQEL 0 TPOYPOLLL-
HaTIOTNG, gite PfpiokovTol
o11g Bprhodnkeg (libraries)
g yAdocag. To mpdypappio
TOV EMTPEMEL QVTY TN CVV-
deon ovopdaletatl cVVOETNS

— @optOTNG (linker - loader).
To amotérecpa etvor ) o~
PUY®YN TOV EKTELEGIHOV
(executable) mpoypdppotog
(Ewoéva 2.31). To tehevtaio
pmopel vo ekteleital omote-
dMmoTE 0O TOV VIWOAOYIGTH
Kot etvor teleimg aveEaptn-
TO OO TO TNYOLO TPOYPOLLLLOL.

Ot degpunvevtég
(interpreters) dwafalovv pio
TPOG piol TIG EVIOAES TOV TN~
YO0V TPOYPALUOTOS KO Y10,
Kafepio eKTEAOVV APEGMG
{0 160dvVouUn aKkoAovbio
EVIOA®V PNYoviG.

162

Y €010.61] KU1 GUYYPAPT] KOOIKO

Ot teplocdtepeg YAOGGES TPOYPAUUATIGHOV VTosTnpilovTatl amd mTpo-
YPOUUOTIOTIKE TEPIPAALOVTA TOL OO0 TAPEXOVY EPYOAELN TTOV O1EVKO-
Advovv v gpyacio Tov Tpoypappatioty. [a m cbvtaén tov ayyaiov
TPOYPAUMUATOS YPNCUYLOTOLEITAL EVOL EIOIKO TPOYPOLLLO TO OTOI0 OVO-
naleton eovrarxtyg (editor). Xt cuvéyela 10 myaio TPOYPOLLLL TPE-
TEL VO LETOPPACTEL GE HOPPT OVAYVOPIGIUN Kot EKTEAESIUT omtd TOV
VTOAOYIOTH dNAOdN o€ EVIOAEC YAMooag punyovis. To épyo g petd-
@paong 10 avorapPdvouy 600 TPOYPAULOTO O HETAYAMTTIGTHS T O O1-

EPUNVEVTI]G.

[No va petagpactel To Tyaio TPOYPOULO GE EVIOAES YAMGGOG UNYO-
Vg o0ev Ba mpémel va aviyvevBovv AdOn. Ta Aabn mov eppavifovion
KOTA TN HETAPpaoT ovopalovtal evvraktikd. To GUVTOKTIKA AGON
umopel va, opetAovtol e avaypoupatiopos, oe Aavlaouévn oovtadn
EVIOADV, TapAAelyn ONA®oNG HETAPANTOV K.4.. O HETOPPUCTNG OVI-
yvevEL Ta AGON Ko epgoviCel KaTtaAANAO S10yVOOTIKA UNVOLOTO. TN
ouvéyeln akoAovbel 1 d10pHwoN TOVE ATO TOV TPOYPUUUATICTY].

Mnyaio
TPOYypappa

AvTIKEiNEVO
TPOYpapua

EkTeAéaipo

MeTayAwTTIOTAG TTP6YPauLa

2uvoETNg

Ewéva 2.31. Metayrottion kot Xovoeon Ipoypdupotoc.

[Tépa dpwg amd tor GLVTOKTIKE AABN LVILAPYOVY Kot To AeYIKd IOV deV
glvar dvvatd va aviyvevBobv amd o peTaPpacTtikd tpoypdupata. To
TEPLGGOTEPU OUMG TPOYPUUUATIOTIKE TEPBAALOVTIO TOPEYOLY EPYQL-
Aelo ekopaipdTmong mov fonbovv TOV TPOYPAUUATIOTH VO EKTEAECEL
70 TPOYPOLLLO EVTOAN TTPOG EVIOAT LEXPL GVYKEKPUEVO oTpeio 1) voL TToL-
pakoAovBel T TYES TV HETAPANTAOV £TGL MGTE VO, EVTOTIGEL ToL AGON
6TV vAomoinon Tov akyopifuov.

[Mopaoerypa 2.33. Me oxond vo avartvuybel mpodypappa 1o oroio Ha
avTIRETAOETEL TO TEPLEYOUEVO VO HETAPANTOV YPAPTNKOY 01 0KOAOV-
Bec evioAég 010 TPOYPAUUATIOTIKO TTEPIPAALOV Atepunvevtig Yevdo-
yAoocog (VIALGOL).



2 |¥| 4|C|le|0](a|e [
Eigodog
1 AhyopiBpog avTipeTaBeon

Komdikag

2 Epgavioe "MAnkTtpoAoyRoTe TNV TIUN TNG TTPWTNG HETABANTAS"
3 Aiapaoe a
4 Epgavioe "MAnkTtpohoynoTe TV TIPN Tng de0Tepng peTafAnTng”
5 Aiapaso B
6 temp < «a
Ta+p
8 B« temp
9 Epgavioe "H Tipn tng wpwtng peTafAnThg givai: , a
10 Epgavicoe "H nipi Tng deutepng peTaBAnTng givar: ", B
11 TéAhog avriperaBeon

Tt 6o cupPel KaTA TN PETAPPACT] TOV TPOYPELLOTOGC;
Améavtnon

Ynrdpyovv 600 cvvtoktikd AGOn o1l €VIOAES ov €xouv ypagel. To
TPOTO PpioKETOL GTNV TEUTTN YPAUU TOL TPOYPALUUOTOS Kol OQEiAe-
TOL GE€ OVOYPAUUOTIOUO TNG VIO AtdPace Kot To 0e0TEPO GTNV EVa-
TN YPOUUT Kot OQEIAETOL GTNV TAPAAELYT) TOV OUTADV EICAYOYIKOV GTO
TEAOG TG OAQapPOUNTIKNG €KPpacnc. To mpoypappHaTIoTiKd TePPAi-
hov Aepunvevtg Yevdoyrowocag (VIALGOL) ypnoonotet diepun-
VELTN Y10 TN UETAGPACT TOV Ttryaiov Tpoypappatos. Etot apyucd Oa
EVTOTIOTEL TO TPMOTO GUVTOKTIKO AABOG Le £var Vo TG LOPONG:

ZuvTaKTIKO AdBOG - Mepipeva TNV EVTOAR EKXWPNONG
Bpnika: B

O deppunvevtc avayvopilet ™ AEEN AdPoec g TO OVOLO KATOLG Le-
ToPANTIG KO TEPLLEVEL BTN CLVEYELL VO, OEL TO OPLeTEPO PENOG TNG EVTO-
MG ekydpnong, Katt 10 omoio duwe dev cvpPaivel. Emiong evromilet
povo to mp®To GLVTAKTIKO AdB0g. Epdcov avtd dopbmbet, o depun-
veutg Bpiokel To emdpevo AaBog kot ep@aviletl Evo uMvopo TG LOPENG:

ZuvTakTIKG AdBog - Mepipeva 1o xapakTipa. "

Hopdaocrypo 2.34. Me okond va avoartuydel Tpdypappa o omoio Ha
OVTILETOOETEL TO TEPLEYOUEVO SVO UETOPANTAOV YPAPTNKAY Ol AKOAOV-
Oec evtorég oto mpoypappatiotikd mepiaiiov FreePascal.

KEDQAAAIO m

Hlpoypaupatiouss

l

270 TPOYPOUUOTIOTIKO TEPL-
Bariov Ateppunvevtng Pev-
50YADCCAC, TO YPOUL TOV
YPOUUAT®V S1POPOTOLEL-
TOL G€ UTTAE Y10, TIG OEGUEVUE-
veg MEEELS, o€ Pahpo Yo TIG
HeTaPANTEG KOl TPAGIVO Yo
TIG AAQUPIOUNTIKES OTOOEPES
MOTE Vo SLoKPIVOVTOL EVKOAN
Ta S13popa. GToLyElo TOL TPO-

YPaupaTOS.

= T
Q)
1,\///'\
To epdTHO OV O UNYOVEG
UTOPOVV VO GKEPTOVTOL EXEL
v idto onuacio pe 10 gpm-

TN 0V TOL VITOPPVYLOL LITO-
pOvV VoL KOAUTOOV.

"Evtoykep Ntdukotpa (Edsger

Dijkstra), Emotjpovag [TAn-
pPOPOPIKTiG
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P,

L
Q)
‘\xyﬂf\
H yAdooa PASCAL elvar pio
amo TG YADOGES Y10, TY) GLY-

ypae1| Kddka otov [Taver-
Mvio Awyoviopd ITanpogo-
pwn¢. http://www.pdp.gr

211 YA®GGO TPOYPOLLLOTL-
opov PASCAL omouteitor n
MAwon tov THNOL TOV LETO-
BANTOV OV YPNCILOTOLOD-
VIO amd To TPOYPOLLLOL.

164

ﬁ Free Pascal IDE
F%lﬁ Edit Search Run Compile

Program antimetathesi;

ua
a.b: INTEGER;

bhegin

writeln{’MAnktpoAoyfiote tnv Tipf Tng npotng pecofaAnohg’ >;
readlndad;

writeln(’MAnktpodoyfRote thy TLPR THe Se0TEPNC petofAnthc’ s
readln(hd;

(=

writeln(’H Tupn Tnc npotne petofAncic eivon: . a:bhd;
writeln{’H Tipn Tng Ssitepnc petofiAnehic sivor: . bhib);

T1 B cvopPel Katd ™ PETAPPOON TOV TPOYPELLATOG;
Amavinon

To peta@pacTikd TPOHYPALLLO GTO GUYKEKPIUEVO TTPOYPULUATICTIKO TTE-
péAlov elvar petayrottiotc. 'Etol Oa eppavictel to €€1g uivopo.

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

Evtoriovtatl 6o o cuvtoktikd AdOn mov vrdpyovv. Ta dvo opeilo-
VIOl G€ TOPAAENYT ONAMONG TNG LETAPANTNG C Kot TO AALO OQEIAETOL OE
AavBaouévn ohvtaln e EVIOM|G EKYdOPNONG TS TUNG TG METOPAN-
™G b ot petafint a.

H Sadwcasio peTd@paong Aoudv evOg TPOYPAUUATOS GE TPOYPOLLLLLO-
TIoTIKG TTEpIPaiiovta mov Sabétovy gite depunventn gite pHeTtayA®T-
TIoTY| Qaivetol otny gwova 2.32.

AigppnveuTig Mnyaio MNpoéypappa MeTayAwTTIOTAG
AvaAuon - ‘EAeyxog
Avixveuon - EktéAeon §<€—— EvtoAq 1
EvtoAng 1
I
AvaAuon - ‘EAeyxog l
Avixveuon - EktéAeon le—— EvioAn 2 ,
EVTOAfiC 2 Mquy)\wTTlon
R doépTwon
| > S0vdean
l OAWV TWV EVTOADV
EktéAeon
AvaAuon - ‘EAeyxog OAOKANpoU
Avixveuon - EktéAeon le—— EvioAnn Tou
EvtoAfig n TTPOYPAUMATOG

Ewéva 2.32. Awndikacio Metdppaong kot Exktéheong evog Tpoypappotog.



Mopadsrypa 2.35. Na avartoydel poypappo to onoio Oa avtipeto-
01l 10 mepLEYOEVO 5VO HETAPANTOV GTO TPOYPAUUOTIOTIKO TEPPAA-
Aov SCRATCH.

yivelr kAik

[y ol nAnkTpoAoynaTe TV iU TNG NpaTng peTaBAnTig m

OpIDE TO 0 O andavmon

ey Gl nAnkTpohoynate v Tipn TG deuTeEpng peTaPAnTg

oplos TO o andvimon

OpIoE TO
oplos TO
;

OpIoE TO

[ TSR P38 (W H Tipn TG npaTng petaBAnmg sivai: yia e deuTepOAEnTa

IS0 T 8 Ol H Tipn TG dsUTepng petaBAnmg sivai: pe 70 B

PE TO @

via §) d=urepoAenTa

Mopaderypa 2.36. EVpeomn péyiotov Kotvov d1anpétn 000 OeTiKdV aké-
patmVv aptlBpdVv pe Tov eravoinmtikd akydpifpo tov EviAeion og yYAdo-
oo SCRATCH.

yiver wehik

T L nAnkTpoAoyioTe Tov npoTo apifpd [T TR TESTES

OpWE TO X OF anavnon

< >
R GEE nAnkTpodoyRoTe Tov npoTo apiBpc TR T TS
1 3

OpITE TO X OF OnavInon

‘Orav oTo

snovalafs wonou

[y Tl nAnkTpohoynoTe Tov BelTepo apiBpd JUL LRGTE  TTatrS

OpICE TO Y OF anavinon

; snovalafs wonou v >0

LAl nAnkTpohoyRoTe Tov GeiTepo apiBpo QUL TR EH TSV
b

opwE TO W

o= anavinon

opws To L
snavalafs wonou

opwos To I

LT VISC IR ) O piyioToc koivdg Siopetnc sivar: [FTER e

KEDAAAIO PAR)
Ipoypauuaticuos

H yAdooa ontikod mpoypot-
patiopod SCRATCH éyet
dnpovpynOet oto MIT.
http://scratch.mit.edu

¥t yAdooa SCRATCH o
TPOYPOUUATIGHOG YIVETOL UE
¥PNOT EVIOADV OV OG-
Covv pe Koppdtio evog malh
(IMhaxidve — blocks). Kabe
EVTOAN £XEL TO O1KO TNG YapOL-
KINPLOTWKO oYL Kot Uro-
pel va cuvdvooTel e GAAES
HOVO e GLYKEKPYLEVO TPOTO
TOL OTOKAEIEL TOL GLVTOKTL-
K6 AGOM.

Ot evtorég 6tav ocuvdva-
Covtai dnovpyodv cevd-
pLOL EVEPYELDV TTOL TTPEMEL VO
eKTELEGTOVV OO OVTIKEL-
HeVa IOV AEYOVTaL HOPQOES
(sprites). H mo yapaxtmpt-
GTIKN Hopon gival 1 yarta.

Ewovo. 2.33. H popen g ydrog.

H evtoln ‘Oco ¢ yevdo-
YAOGGOG Kot 1) evtoAr] While
g PASCAL dev vrdp-

xet ot yYhwooo SCRATCH.
Y7rdpyet Op®c n evioln
emovarope domov

GTNV 0moi0 Ol EVIOAEG EKTE-
Aovvtat 660 1 cLVONKN givat

YELONG.

To mpoypappo apyud e€o-
GQoAilet O6TL Ot TIES TTOV
mANKTpoAoyoOvTon fvat Oe-
TIKEG.
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APpKETEG POPES 0L ahyOp1BLLoL
ypewdletol va tpononotnfovy
MGTE VO UTOPOVY VoL EKTENE-
oToOV amd KAmow YAOGGa

TPOYPUULOTIGHLOV.

INa va exteleotel to dumhavo
TPOYPOLLLOL KO VO, 0LVOKOTV (M-
OELTO HEYIGTO KOO Slopétn
TV aplBuov 27 Kot 6, apkel
Vo TANKTPOLOYNGEL O YP1|-
OTNG OTO KEVTPO EVIOADYV TOV
TePPAAAOVTOG TNV EVIOAN:

nKd 27 6

O1 petofAntég y Ko y ovo-
pélovtot TopaeTpot.

H oOvOem emidoyn viomotei-
TOL LLE TNV EVTOAN

AvAL0.QOPETIKA.

Av y, v givar 800 Oe-
TiKol aképatot tote

MKAQy)*EKI(x,y) = x*v

To npoypappo ot YAOGGO
LOGO mepthappdvet tpeig
dradtkaoies: pia ylo Tov vmo-
AOYIGLO TOV HEYIGTOV KOL-
VOO SLOPETN 1 07010l EMALVOL-
ypnoponoteitat, pio yo Tov
VIOAOYIGUO TOV EAGYIGTOV
KOO0 TOAAOTAGGIOV TTOV
KkaAel T dladikacio Tov péyt-
GTOV KOOV dlonpétn Kot pia
7OV KoAgl TN d10d1KaGi0 VTO-
AOY1G100 TOL EAGYIGTOL KOL-
VOO TOAMOTAAGLOV KO ELLOOL-
vilel ta amotelécpoTo.

166

[opaosrypa 2.37. Na ypagel TpOYPOLLQ Y10 TV EDPECT] TOV HEYIGTOV
KooV d1a1pétn 600 BeTK®V axepaimv aplOUdV [LE TOV AVOOPOUIKO OA-
vop1Bpo tov EviAeidn o yAdooa LOGO. O k®dwkog va avamtuydet
g ddtkacio oto meppdriiov MicroWorlds Pro.

oL UKo sy oy
AvAwpopetikd 2y =0
[

Kéve "C 1y

avakoivoon (ep[o péyiotog kovodg dapéng eivat] :)
]
[

Kéve "y vdAouTo Y W
| Wicd 1y oy

TEAOG

[ToAAEG pOpEG Koo TPOYPELLOTO LTOPOVV VAL YPNGLOTOWGOVY KMOL-
Ko oV €yl Ypoetel Tponyovpéves. H eravaypnoonoinon kodka &i-
var apKeTd cuvnopévn TpakTikn 1 omoia meplopilet To AN Kot pelm-
VEL TO YPOVO TTOV OTTOLTELTOL Y10. TN GLYYPAPT] TOV TPOYpappatoc. Ipo-
YPOUUATIOTIKA YiveTanl GuvnOmg e T dnpiovpyio KOTdAANA®Y VIToTpo-
YPOUUATOV, SNAOOT SIUOTKAGLOV 1] GUVAPTHCEMY AVAAOYOL LLE TN YADOGGA
TPOYPOUUUOTIGLOD. APKETEC POPES O TPOYPOLUATIGTNG UTOPEL vaL Ypayet
N va ypnoponomcel fifiitobijreg (libraries). Ot Bifrobnkes piog yYAdo-
GO TPOYPOUUATIGHOD givar pio GLAAOYN OO £TOUN VITOTPOYPEULOTOL
OV UTTOPOVV VO YPTGLLOTOLOVVTOL KOTA T GUYYPOPT| VEDV TPOYPOLLLLE-
tov. Mio Brlobnkn pmopet va ypnoiponombet 16co and tov dnpuovp-
Y6 ™G 660 Kot amd GAAOVG TPOYPOUUATIOTES. ATOTELEL EMioNG TPOKTL-
K1 TOAAQDV TPOYPOLUATIGTOV Vo BEATIOVOLY vITdpyovses PiAodnkec,
MOGTE VO EMEKTEIVOVV TIG OLVATOTNTES TOV TPOYPUUUATOV TOVG,.

[Mopaosrypa 2.38. Na ypagel mpodypoppo mov Ba d€xetor dvo BeTikovg
aKEPALOVS apBpovg kot Bo epeavilel TOo PHEYIOTO KOO dLopETn Kot TO
eldytoto Kovd morlhamAdoto Tovg. H viomoinon va yivel oto mepiPdi-
Aov MicroWorlds Pro.

Y10 UKD 1y Y
AvAwopopetikd iy =0

[

]
[

Kéve "C 1y

Kéve "y vTOAOUTO (Y W
WKO iy
]

TENOG




Y0 EKTO 2 W
LKO @Y iy

Kbve “ex o * iy /i
TENOG

Y10 VTOAOYIGHOG o), 1Y

EKTO :) 1Y

avakoivoon (ep[o péylotog Kovodg dtapéng eivat] :)
avakoivoon (ep[to ehdyloto Kovd moAlamAdcto givat] :€K)
TéAOG

IMopaosrypa 2.39. Na ypagel mpdypappo oe yAdsoa SCRATCH 1o
omoio Ba avalntd av vapyel Eva dvoua oe pia Alota kot Bo epeovilet
KOTAAANAO UNVOUO GYETIKA [LE TNV EVPEGT TOV.

yivel kAik

KOl NEPIPEVE

(o1 NAnkTpoAoynoTe To Gvopa nou avalnTaTe
ot andvmon
Ot n
os
Lo |

enavaAaBs wonou found

oplos 10 key
opiog 1o found
OplosE TO i
oOplos TO index

=H i

i > 70 pAko¢ ¢ Aiotag names

8

£av 10 oToixeio | i ¢ Aiotag names

opioe 1o found or_
OpIoE TO index oe i

aAAig
[('IM(JEF_ TO i Kara o

£av found

IS TTA7: F8 (8 To Ovopa undapye ot Aiota otn BZon pe 10 index

uhle’)c

Il T0 Ovopa dev unapye!

Mopaderypa 2.40. Ze éva padlo@oViKo 6Tabpd 10 KOGTOG EVOS d1opT-
LIGTIKOO UNVOUOTOG GE GYECT LE T OEVLTEPOAETTA LETAOOGNC, VITOAO-
yileton KMUOKOTA GCOUPOVO LE TOV TOPOUKATO TIVOKCL.

Xpoviki] Avapkera dSro@fuiong Kéotog
(0gvTeplOienTa) (€ / dgvTEPOLETTO)
Méypr 15 90
Méyp 30 75
[Tave ano 30 50

KEDGAAAIO P4,
Hpoypoppotionds

Ot Tég TV HETOPANTOV
ot LOGO &ivor d10béot-
HeG o€ OAEG TIC StadIKooi-
£G. Ot petafintég avtég ovo-
pélovton kabolixég. Xe G-
AEC YADGGEG TPOYPOLLLLOTL-
GOV VLAPYOVV KoL Ol TOTTI-
Kég petafAnTég, ot onoieg
UTOPOVY VO TPOCTEANGTODV
HOVO GTO TPOYPOLLLLD ) TO
VIOTPOYPOLLLLO TO OTToio On-
AdvovTat.

O 1pdmog emkovmviag Le-
Ta&H TV EVOTHTMV 1) VITO-
TPOYPUUUATOV (SlodtKact-
®V N CLVOPTNCEWDV) KO TOV
TPOYPUUUATOV SLOPEPEL OTTO
YADGOO GE YADGGO TPOYPULLL-
potiepov. Katd faon avti n
EMKOWVAOVIOL ETLTVYYOVETOL [LE
T (PO TOV TAPUUETP®V,
dNhadn petafAnT@v mov emt-
TPEMOLVV TO TEPAGLOL TNG TL-
WG Tovg amd Eval TUNLLOL TPO-
YPALUOTOG GE £val GANO.

H dopn dedopévav, mov &i-
vat arofnkevpéva To ovopL-
T 6T0 Topadetypa 2.39, ei-
vat pio AMota pe to dvopa
names.

O aAydp1pog Tov Kmdiko-
moteitan efvol avtdg TG oEL-
PLOKNG ovalTNoNg KoTaAAN-
A0l TPOTOTONUEVOG,.
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H ypfion g dopng tov miva-
Ko, 0Tav vt dgv kpiveton
amopoiTnTn, EToPieTol oTN
AOYIKT| TOV TPOYPOLUOTIOTH.
Koatd Baon opmg otig epap-
HOYEG AOYIGLLKOV TO, HESOE-
Vo amofnKevoVToL 68 SOUES
dedopévav.

2l

Katd v kAinon tov aiyo-
pibuov Kdotog, n petafinty
¥0 petaPifalet Ty Ty g
ot petaPinty o kot 6tav
0AOKANPDOVETOL 1 EKTELEDT|
OV oAyopiBuov N petaPin-
™ K petafialet mv Tyun g
oTN pHeTaPAnTy Ku.
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A. No avorto&ete TpoypaLLo GTO TPOYPOLUUATIOTIKO TEPIPAAAOV Atl-
eppunvevtg Pevdoyrlwoasas (VIALGOL) to omoio

1.

ii.

1il.

va oPadet To TAN00G TV SOPOPETIKOV UNVOUATOV TOV TPO-
KELTOL VO LETOOMGEL 0 oTafudg TV emduevn gfdopdoa

va dtaPalet tn ypovikn didpkelo KOs UnvOLATOS KOt Vol DTTOAO-
vilel KaADOVTOG KOTAAANAO VITOTPOYPULLLL TO KOGTOG TOV

va epeovilel pe KaTdAANA0 pUMVULL T GUVOMKE £€G000 TOV
61000V KaOdS Kot T0 T0G06To (%) TOV UNVOUATOV LLE XPOVIKN
duaprele ave twv 30 deVTEPOAETTOV.

B. Na ypawyete tov alydpiBpo yio Tov vToAOYIopUd TOL KOGTOVS TOL
KGOe unvopatog.

O KdOWKOG TOL TPOYPAUIATOG ElvaL:

> e [¥[(M[C|[0[o] (a|e 8]

EicoBog

KeoSikog

1 AhyopiBpog Padiogpuwvo

2E+0
3 w30 <0
4 Epgavioe "MAnktpoAoynoTte To TARBog Twv pnvupdrwy"
5 Alafaoe n
6 MNaiamd 1 péxpin
7 Epgavioe "MAnktpoAoynote T Sidpkeia Tou”, i, "ou pnvoparog”
8 Aiafaoe x5
9 KaAeoe KooTog(x5, kp)
10 I<I+Kkp
11 Av x5 > 30 ToTe
12 w30 « w30 + 1
13 Téhog_av

14 Téhog_emavainyng

15 Epgavioe "Ta cuvolika écoda Tou oTtaBpou gival”, E
16 moogooTo < w30 /n* 100

17 Epgavioe "To mooooTo eival”, mooooTo, "%"

18 Teéhog Padiopwvo

O K®IKOG TOV VTOTPOYPAUUATOS Evart

20 AAyopiBpog KéoTog
21 AcBopeva /18 1l
22 Avd < 15 1oTE

23

K<« &8"90

24 alhiweg_av & = 30 Tore

25

K< 15*90+(5-15)*75

26 alhiwg

27

K< 15*90+15* 75+ (& - 30) * 50

28 TEhog_av
29 AtmroteAéoparall kil
30 TéAog KdoTog



IMapaodsrypa 2.41. No ypopel TpdypopLiio. 6TO TPOYPOLUOTIOTIKO TEPIPBAA-
hov Aepunveutig Pevdoyrwooog (VIALGOL) 1o omolo va déyeton Evav
THVOIKOL TOL TEPLEXEL TOL OVOLLALTOL TOV LN TAOV EVOG TUNLOTOG KO EVOLV TT0L-
péAInAo mivoka pe to fabpd amoivtnpiov tovg. To mpdypapa va ta&vo-
pel Tov mivaka pe ta ovopoata o eOivovsa oepd e Baor tovg Padpons.
Téhog va eppaviCel To Gvopa tov KaBe pabntn ko dimha Tov Babud tov.

(> [¥ | #|C|le|o](a|e &)
Eicodog

1 AAyopiBpog BaBpoi

2 AeBopeva [IN,ON, B /f

3Naiamo 1 péxpr N

Kodikag

4 j«<i

5 max < B[j]

6 Makamoi+1 péxpi N
T Av B[k] > max tote
8 j< k

9 max < BJ[j]
10 Téhog_av

11 Téhog_semavaAnyng
12 temp « BI[i]

13 B[i] < B[j]

14 B[j] « temp

15 tempX < ONIJi]

16 ONI[i] < ONIj]

17 ON[j] « tempX

18 Téhog_smavainyng

19 Naiamwd 1 péxpit N

20 Epgavios ON[i], B[i]
21 Téhog_smavainyng

22 Téhog BaBpoi

Hopdocrypo 2.42. Na avarntoydel mpdypoppo 610 TPOYPOLULOTIGTL-
k6 mepBairov Aepunvevtig Yevdoyroooog (VIALGOL) 1o omoio va
dwpaler Toug Pabpodg Tov pabnTdV eVOC TUMUATOS Kot Vo ELeovilel
HE KOTAAANAO umvOpoTo TO HEGO 0po TV Pabudv Kabdg Kot Tdsot amd
avtovg givar peyaddtepot amd to péco 0po. Na yiveton EAeyyog OTL o1
Babuol mwov ecdyovron eivan aképateg Tipég petacd tov 0 Ko tov 20.
Metd v eoaywyn kdbe Babpod to Tpoypappa vo epwTé TOV Yp1-
ot av BéLel va cuveyioel TNV Kataydpnomn eUeovifovtag To unvouo
«Oa ovveyioete; [TAnkTporoynote N 11 O» kot avarloyo pe v omdvn-
oM 1oV (amodeKTES TIES LOVO TOL YPALLOTO TOV EAANVIKOD aAQafriTov
«N», «v», «O» ka1 «o» ), va cuveyilel TV Kataympion 1 va epeovilel
T amoTEAEG LT TNG eMeepyociog.

KEDAAAIO | &0

Hlpoypaupatiouss

Z0 0

Ot Tivakeg 6ToVG 0moiovg
APNOOTOOVVTOL OVTIGTO1-
yot deiktec Oomg yio TV
amofnkevon cuoyeTIlOUEVOV
TILAOV ovopdlovton TopaAi-
A0l TTivoKeg.

|

Me v evtoln

Agdopéva /N, ON, B//
YV®OGTOTO0VVTAL TO PLéEYeBog
KOl O TYEG TV TVAK®V GTO

TPOYPOLLLLOL.

210 TPOYPULLLLOL TOV TTOPOL-
delypotog 2.41 gpappole-
Tat 0 oAyopdpog g Tagvo-
unong pe enthoyn. ‘Exet tpo-
momomBel OL®G o€ oYECN e
Tov aAyop1Bpo mTov Topov-
GLIGTNKE GTO TTPOTYOVUEVO
KepAlao, ®ote va Ppioket
KkG0e popd o PéEYIoTO GTOL-
xeto.
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Katd v avantoén avtod
TOV TPOYPApLOTOS Ba YpNoL-
pomomBel ) dopn dedopévav
ToV Tivaka, Yotl S1popETL-
K6 dev Ba vdpyel | Svvartod-
mra vo yivel n enegepyacio
Y1l0. TOV VTOAOYIGHO TOV -
Bovg avtdV oL givar TV
amo o LEGO Opo.

0,

.tk

I'evikd n ¢prion mvlkwv &l-
VoL aopoitnTn oV 1o 3€d0-
HEVOL TOV E1GAYOVTOL GE £Vl
TPOYPOLLLLO TTPETEL VOL SLOITN-
POVVTOL GTN VUM LEXPL TO
TENOG TNG EKTELEOT|G.
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1
2
3
4
5

0 00~ D

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

>l ¥|#[@|ejoj(a|e | &)

Kodmcag Eicodog

AMlyopiBpog BaBpoi

i <0
Z+0
EmavaAape
i—i+1
Epgavioe "MAnktpoAoynote Tov", i, "o pabBuo”
Emavalafe
Aiapaoe B[i]
Av B[i] < 0 B[i] > 20  A_M(B[i]) + Bl[i]rore
Epgavioe "AdbBog fabpog.”
Epgavioe "MAnkrpoloyioTe §ava tov", i, "o faBud”
Teéhog_av
Méxpig_oTou B[i] = 0 kai B[i] = 20 kan A_M(B[i]) = B[i]
I« I+ BJi]
Emavalafe
Epgpavioe "OQfAete va cuveyioete; Nai(N q v) - Oxi(O i o)"
Aiapaoce am
Meéypig_otou am="N"famr="v"'awr="0" R amr="o"
Mexpig_oTouam ="0"f amr = "o"
N «i
MO «<EZ /N
mA <0
Naiamwd 1 péxpr N
Av BJ[i] > MO 161e
A < mwA+1
Teéhog_av

27 Tehog_smavainyng

28
29

Epgavioe "0 péoog opog eivar: ", MO
Epgavioe "Ymapyouv", A, "Babpoi mavw amo To pEco opo”

30 Téhog BaBpoi

Kbkhog (oG epappoync Loyiopikod

‘Eva mpoypappa apyifet v {on tov and v otryun mov Ha kabopt-
GTOVUV Ol OMOLTNGELS TOV, Ol TPOJYPAPES TOL Kot TaveL va (gl OTav
eEavtinBovv OAa ta TepBdpla GLVTPN GG TOV (TpocOnKkeg, oAAAYEG,
Bertiooelg). O Kvklog Zwijg evog mpoypaupatog teptlapupavet 016eo-
peC PAGELS 01 0moieg AAANAETIOPOVV petald tovg. Ot pdoelg ametkovi-

Covtat 6To ddrypoppa TG eKovog 2.34.
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Ewova 2.34. Kdxkhog Zong [Ipoypdppotog.

21 edom Avaiveng mov 0kolovBel Tov TPOGOOPIGUO TOL TPOPANLOTOG
oo TOV TEAATT), KOTOYPAPOVTOL OVOAVTIKG TO 0E00UEVEL KoL T {TovLLE-
va Tov TPoPANatos kot {nTovvTol Ol amapoiTnTES SIEVKPIVIGELS OO TOV
neAdTn, o€ 6ca onpeio ot TPOdYPAPES TaPOLGLALOVY AGAPELD.

21 edon g Zyediaons kobopiletar 1 dOUN TOL TPOYPALUUATOS, Ol
evotteg (VITOTPOYPAUOTA) amd TS omoieg B amoteAeital to mPo-
ypappo kot avolntovvraol Etoyeg evotnteg (modules) amd moidtEpQ
TPOYPAUUOTO TOV UITOPOVV VO, XpNoomotnfody Kot 6° avtd 10 Tpod-
ypappo. Akoun emAéyovtat ot oAyopiOpot Kot ot SopEG 6e30UEVOV TOV
Oa ypnoyomrombovv oe kdbe gvotnTaL.

Xy enduevn eaon g Yiomoinong tov TpoypapUUoTOS ETAEYETOL 1)
KATAAANAN YADOGO TPOYPOULOTIOUOD Y10 TO GUYKEKPIUEVO TPOYPOLLL-
Lo OOV GLVTAGGETOL TO YOO TPOYPOLLLLLOL KOt LeTapPAleTan omd Evay
LETOYAMTTIOTY), OGTE aVTO Vo Yivel Katavonto and tov vmoloyiot. H
petaepoon Oa evromicetl mBavd cuvtoaktikd AaOn. Ta Aabn dopbavo-
vot Ko okoAovBel Eova LETAPPOOT TOV TPOYPAUUATOC, £0G TNV Opl-
otikn e&drenym tovg. To mTpOYpaUL TOL TPOKVTTEL EIvaL TO EKTEAEGT-

HO TTPOYPOLLUOL.

2ty enopevn edon g Aertovpyios kot Lovrpnons Bo yivouv Oleg
0l TPOCAPUOYES Kot PEATIOGEIS TOV YPELALOVTOL TPOKELUEVOL TO TPO-
ypappo vo cuveyicet va ypnotponoteitat. Avtég (nrodvton 6tav dtopo-
POTOLOVVTOL TO OESOUEVO TOV TPOPANUOTOC, OTOV O ¥pNotng (nnoet
véeg Aeltovpyieg 1 TPOKLYOLV KATOolo Aoyikd Aabn mov dev giyav dia-
motmOel otov €Leyyo Tov alyopiBpov Kot pumopel, yio Tapdostypa, vo
aQOPOVV TNV EMKOVOVIN T®V VOTHT®V. ['10r TNV VAOTOINOoT TV AL~
YoV propel va emavainedet n ektéleon g edong g avaAvong Ko
oyedlaong kat apa OA®V TV VToroinwv edcewv. Etol tpaypatomotei-
TOL GUVOMKOG EALEYXOC TOL TPOYPAUUATOG TTOL EXEL G CLVETELN KO TNV
KOTOYPOQN CYETIKOV GYOM®V Yo TNV TEKUNPI®ON.

KEDQAAAIO | &0

Hlpoypaupatiouss

/TfA“— i\_

Q)

R s
Y10 S1apopa TAKETO AOYICHLL-
KoV, gite etval YADooES TPO-
YPOULOTICLOV, EITE TAKETO
EQUPLLOYDV, EITE AEITOVPYIKA
GLOTHHLOTO, SITAQ GTO EUTO-
PO GVOLLOL TOV AOYIGLLLKOD,
ovvnBiletat va vtapyeL o
apBpog g €kdoon|g tov. O
apBpog £K600MG TOV TTOLKE-
TOV AOYIGHKOV dely Vel akpt-
Bog T aAlayég o €xouvv
mpaypatonomel amd Ty op-
YKT] TOL ELLPAVIOT.

Ortav ot aAAayég etvot onpo-
VTIKES, ONAOT| £XOVV TTPO-
o1ebel véeg Aettovpyieg, evto-
Aéc, TpoypappaTa, 0 aptOpog
€Kd0oMNG 0EAVEL KATE 0KE-
pato aptBpod (GeoGebra 3.0,
GeoGebra 4.0), evd, otov

ot 0AAYEG tvat puKpOTE-
peg, av&avetal Kot dékata,
1N exatootd (GeoGebra 4.1,
GeoGebra 4.2).
http://www.geogebra.org

Ot exddoelg beta puag epap-
HOYNG AOYIGLLLKOV OV Vol
mTOooEl (o etatpeio dtvovron
v Eheyyxo cLVHBMOG GTOVG
meldteg . Ot beta testers
maipvouy TNV TEMKN €Kd00M
SmPEAV 1) [LE ONUOVTIKY €K-
TTOOM.
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Ewova 2.35. Aoyodtumo tov
Ag1tovpykon ZueTHHOTOS
Android.

21V 16106EMOQ
http://www.code.org
VILAPYOVY APKETEG OPOCTI-
PLOTNTEG KOTAAANAES Yl TNV
ekpéOnon ontikoh TpoypaL-
HOTIOHOV 0o HLobNTEG.

O cvvtovieTi|g Tov £pyov
OVATTTOENG [0S EQUPUOYNG
Aoyiopikov (project manager)
Onpuovpyel Kot evpep®VEL

T0 TAGVO €PYOGING, OTEAEYM-
VEL TO £pY0, Kol TOpaKOAOVOEL
Kot EAEyyeL TV Tp6odo Tov.

[IAnpogopieg oyetikd pe To
Aoyiopikd Avowktov Koduka
pmopovv va. Bpefodv oTic dt-
evBuvoeig:
http://www.ellak.gr/
http://www.fsf.org/
http://opensource.org/

Sam

Ewova 2.36. Atvovg TopPaivtg
(Linus Torvalds)

Anpovpydg KoL GLVTOVIGTNG
™G OULAdOG EPYAGIOG TOL AEL-
TOVPYIKOV GUGTNHOTOG OVOl-
xT0ob K®duka Linux
http://www.linux.org/

172

IMopaderypa 2.43. Avantuén pog epaployng optO o ovng yio Kivn-
6 MAépwva pe Aettovpywd Android.

ApyiKd 6To 6TAd10 TNG 0vaAVOTG Ba TPETEL VoL KATOYPOLPOVY O1 OTTOLTT-
oelg amod v apldpounyavn, diadn Tt €ldovs Tpasels Ba sivar og BEom
VO SIEKTEPOULDGEL. XTN GLVEYELD, OTY PAcN TG oyediaong Ba Kabopt-
GTOVV 01 EVOTNTEG OO TIG 0Toieg Bal amoTEAEITONL 1] EPAPLOYT, OTMOC EVO-
mta wov Oa vAoTolEl TIg amAég aplBunTikég mpdéelg 1 evotnta Tov Ha
VTOAOYILEL TPIY®VOUETPIKOVS 0plOOVG 1) TIHEG OO UOTIKOV GLUVOPTY-
ocewv. Emiong Oa emileyovv ot akyopiBpot kot ot dopEG OEGOUEVMV TOV
Ba ypnoyomomBodv oe KGbe evotnta. XN @don g vAomoinong Ha
TPEMEL vaL EMAEYEL APy IKA 1| YADCOO TPOYPOUUATIGHOD 6TV omoia Oa
ovvtaybel To Tpdypappa. Mio YAOCCO OTTIKOV TPOYPOLUUATIGLOD KO-
TAAANAN Yo ovamTVEN epappoydv yio Android etvar p Google Appln-
ventor. Apov cuvtayBohv OAeg o1 evotnTeg, Ha yivel Edeyyoc Yo T c®-
o™ tovg emkowvmvia. H apBpopnyovn eivat £€toun yio va 600t otov
TEMKO PN OT. Xe TEPIMTOON TOL 6T PAoN TG Agttovpyiag Kot TG
ZVVTIPNOTNG KATO10G ¥pNoTNG (NTHGEL TNV EMEKTOCT] TOV OLVOTOTHTOV
™G apBpounyovig, Onws va tpootebel otatioTikn encéepyocio dedo-
pévarv, 10te o TPEMEL 0 TPOYPUUUATIOTNG TOAVOTOTO VO ETOVOLAPEL
OLEC TIC PACELS DOTE VAL KOADWYEL TIC VEES OTTOITI|GELS.

Q061660 Lo epapproyn AOYIGUIKOV e chvOeTeg Asttovpyieg vAoToteiTan
Kot Bdom amd pio opdda TPOYPOUUUOTISTMOVY TOL £PYALOVTOL TOPAAAT-
Ao wote va peiwbdel o ypodvog kot To k66ToG NG VAoToinong. To kdbe
HEAOG NG OpAd0G avATTLENG TOV AOYIGHIKOD OVOAQUPBAVEL TN GLYYPO-
(@M CLYKEKPIUEVOV EVOTHTAOV. Y TTAPYOLY TAVTOYPOVA KOt LLEAN TOL OTTOi0L
elvar vevBvva Yo T0 GuvTovicpd ™G ddKaciag avarTTLENG, T CL-
VEVOOT) TOV EVOTNTOV GE pia eviaio EQOPROYT 1 Y10 TOVG EAEYYOVG TOV
npoidvtog. Ta peydia Epyo TANPOPOPIKNG EUTAEKOVY TOALAL SLOPOPE-
TIKA Kol eE€101IKEVIEVA TPOGMOTOL, EVD OTOTEAOVVTOL OTO OPUGTNPLOTY-
TEG TOV OTOI®V M GEPA £Vl GNUAVTIKY).

Ot eQoppOYEC TOV OVOTTOGGOVTOL OO ETAPEIEG AOYICUIKOV Eivol GL-
wBwg Kictetov Kadika (proprietary — closed source). Agv véipyet 1
SLVOTOTNTA Y10 TOV YPNOTN VO OEL TOV KDOOIKOL 1] VOL ETPEPEL KATOLOL OA-
Aayn og avtdv. Ot BedTidoelg oto KAEIGTA AOYIoUIKA YivovTol HECM
avafoduicewv mov mTapéyovrol Kot kopohs amd TG ETAPEIES KATO-
GKELNG TOVG, Kuplwg péow Otadiktvov. Emiong vrhpyet cuvnbog xo-
670G OOKTNGNG KOl OOyOPELGT TNG OVUOLOVOLNG TNG EQPUPLLOYTC.

Avtifeta otig epapuoyéc ElevOepov Aoyiouikov / Aoyicuikov Avor-
kt0b Kaoowwa (EA / AAK free / open source) o kddwag eivon dobéot-
HOG, CUVETMG 0 Kabévag pmopel ehevbepa vo ypnoluomotel, va pele-
Té TOV TPOTO AELTOVPYING, VO AVTILYPAPEL VO STOVELEL KO VO TPOTOTTOL-
el ™V epappoyn tpochitoviag dkéC Tov PEATUDCELS 1| VEEG AelTOLPYi-
€G. Me Baon avtiv 1 AoGoeio dSNUIOVPYOVVTOL OUASES TPOYPOLLLLLO-



TIGTOV oL potpdlovtat TG aALAYEG TOV KAVOLV GTOV KOJIKA e GKO-
16 ) Bertioon tov. Etot onpovpyeitan £va maykdGHo avolktd diktvo
TPOYPOUULOTIOTAOV, 01 00101 GLVEPYALOVTOL KUKAOPOPDOVTOS VEES EKOO-
o€1g Aoyiopkoy Kot cuppdAiovtag kabnuepvd otn dnpovpyia véwv
kowov ayafov. To Awdiktvo anotehel 10 Pacikd pHéco cvvepyaciog
TOV TPOYPUUUATICTOV ALY KOl TOL TPOTOL TPOSRacNG 6TO dafEco
ErevBepo Aoyiopikd.

Avoke@uraimon

2ty evotnta oty emyepnonke va eEnynbet Tt lvarl Tpdypappo Kot
Eywve avapopd oTig SLAPOPES YEVIEC YAMGGMY TPOYPOUUATIGHOD Kol
ota Baocwkd I[poypappatiotikd Ymodetypota. Emonudvonikay ot ap-
€6 T0v Aounpévou TIpoypopOTIGHOD Kot TOL TAEOVEKTILOTO QLTS
g pebodoroyiag cuyypaeng tpoypappdtov. Eriong avaivdnke n o1-
001IKOGT0 LETAPPOOTG TV TPOYPOUUATOV Kol 01 TPOTOL EDPECTG KOl Ol-
6pOmong cuvtakTikK®v Aadmv. Me mapadelypota avantuéng TpoypapL-
HATOV G€ SLAPOPO TPOYPUUUATIOTIKA TEPPAAAOVTO TOPOVGIAGTNKE M
EMOVOLYPNCLOTOINCT KOJIKA HECH SLOOIKAGIOV 1] GUVAPTHCEWV. AKO-
un xpnoomomdniay Pacikcol adyopdpotl Tov TPoNyoHIEVOD KEQAA-
0V 01 0Toiol KmdtkomomOnkav o€ mpoypappato. TEAog teptypdonke o
Kvrhog Zong evog mpoypaLatog Kot £Yve S1aKPLon HETAED TV EQOp-
LOY®V KAEIGTOV KOl OVOIKTOV KMOLKOL.

Epomicsig - Oépota mpog sulftnon - ApaotnproTnTeg

1. Tuetvar mpodypoppo;

2. Tlow elvar To TAEOVEKTNUATO TOV YA®GGHOV VYNAOV EMTEOOV GE
oY£0M UE TIC YADGGES TPONYOVEVTG YEVIAG;

3. Iow n dwwpopd TV YAOGG®OY TOV OTTIKOD TPOYPOUUOTICUOD UE
oV TEG TOL SLBETOVV OTTIKG TTEPPAAAOV TPOYPUULATICUOV;

4. Tievvoovpue pe m epaon «llpoypappotiotikd Yndoerypo;

5. Tuelval 0 SopMpéEVOC TPOYPUUUATIGHOG Kot TTola Elval ta Tpio KO-
pLOL XOPOKTNPLOTIKE TOV;

6. Ilow eivon ta mAeovektnpata Tov Aopnpévov Ipoypappaticpov;

7. Xg TL XPNOYEVOVY TO LETOPPACTIKG TPOYPALLOTO

8. Tloteg 01 010 pOPEG TOV HETAYAMTTIOTN KOl TOL SIEPUNVEVTH OTNV €0~
PECN TOV GUVTOKTIK®OV AoBDV;

9. Tiepyadeio mpémetl va mePEYeL EVa TPOYPOUUUOTIOTIKO TEPPAAAOV;

10. TIog emruyydveton 1 ETOVOYPNCLOTOINGT KMOTKO KO TOL0L TOL TTAE-
OVEKTNUATA TNG;

11. Tloweg eivon pdoeilg Tov Kdkiov Zong evog Tpoyplupatog;

12. Tloweg duvatdtteg £xet 0 xpnotng He ta Aoyiopukd Avoiktod Kmdwa;

13. Na yopaxtnpicete pe Lowotd 7 AdBog Ti¢ TapakdTm TPoTAGELS:
A. Ot evtorég oTiG GUUPOMKEG YAMGGES OITOTEAOVVTOL OO OIKO-

Aovbieg 0 kou 1.

KEDOAAAIO | &0

Hlpoypaupatiouss

%

Ewova 2.37. Zévpovp [anépt
(Seymour Papert)

Emwvonce ) yAdooa mpo-
ypaupoatiopov LOGO g éva
TEYVOAOYIKO epyaieio mov Ba
BeAtidvel Tovg TpOTOVG e
TOVG 0moiovg T TadLd oKE-
TTOVTOL KOl ETMADOLV TTPO-

papara.
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Oéuata Ocwpnrikijg
Emerijung twv Yrnolopiotav

Ewova 2.38. Pitcapvt Odavpov
(Richard Feynman) Bpafeio
Noumed Dvonic.

«H emomun vroloylotdv
dev gival 16c0 TaAd 660 N
(PLOIKT), VOTEPEL YPOVIKA e~
pKovs owves. Qo1d660, 0VTO
dgv onuaivel 6Tt vIEapyoVY
MyOTEPO GTO TATO TOV EML-
GTNLOVO. TV VTOAOYIGTOV
am’ 0Tl 6€ VTO TOL PVOIKOV:
umopel vo gtvart vedtepr oALG
elye o oD 1o Evrovn yév-
ynon!»

AgEeig KhE1O10

poypopya, F'idooeg [po-
ypoppatiopov, Hpoypapypo-
TIoTKd Yoderypo, Aopnpé-
vog ITpoypappaticpog, Zovtd-
kg, Metagpaon Ipoypap-
potog, MetayAmttiomg, Atep-
pnvevg, Avtikeipevo Ipo-
ypoppa, Zovogng, ExteAé-
oo Ipdypapio, Zovrokt-
K& AdaOn, Awodikacisg, Zovap-
moetg, Biiiodnkeg, Koihog
Zomg, Avoktd Aoyiopkd
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B. H petagepopdmro givar YopakTtnpiotikd Tov YAOGGHOV VY-
A0V emmESOV.

I. H SQL amokpimnTel T1G TEYVIKES TOV TPOYPOUUATIGHLOV.

A. H yAdooo LOGO avomtoyfnike yio eKmoidevtikoh 6KOmTougs.

E. Mia epappoyn Aoyiopikod pe ohvOeteg Aettovpyieg vhomoteiton
Katd faon amd pio opddo TPOYPUULOTIGTOV.

14. No emhéEete yio kdbe pio amd T mopoKAT® EPACELS TO YPOLLLLOL

oV odNyel 6 COGTH TPOTUGT:
A. Ot gvioAég €vOG TTPOYPAUUATOS YPAPOVTAL GE £Vl TPOYPOLLLLLOL
mov ovopdletot:
i. Zvvtakng ii. Metaylottiotg
iii. Aepunvevng iv. Zuvoétng
B. O petayAottiomg emionpaivet:
i. Olo To AaON TOL TPOYPAULOTOC
ii. povo ta Aoywd AdOn Tov TpoyphpLLaTOg
iii. povo o cvvtakTiKd AdBN TOL TPOYPAUNIATOS
iv. povo o AaBn mov opeilovtal 6g avarypaULOTIG OGS EVIOADY
I. Xg pio epapproyn avolktov KMo
i. dev etvar dSuvatodV va TPOOTELAGEL O YPNOTNG TOV KMOOUKOL
ii. mpémet o ypnog va mepuéver Tig avaPadpiostg amd v
ETOPELN KOTOGKELTG TNG.
iii. 0 yprotng dev pumopel va Tpochicel Aettovpyiec.
iv. 0 ypnog unopel va det Tov KO Kot VoL TpocHEceL
Agttovpyieg.

15. No mpaypatoromocete cu{mnon oty Tdén Yo 1o Tdg Bo pmopov-

o€ va viomomBel TPOYPAUUATIOTIKE TO VTOAOYIOTIKO TPOPAN LA
oV TEPLYPAPETOL 0TO Topddetypa 2.1. 6to Kepdaio 2.1.

16. No. mpaypoatomomcete GuZHTNON GV TAEN GXETIKE LE TO EMAYYEAOL

TOL TPOYPOULOTIOT. Avalntiote TAnpogopieg ot devbuvon http:/
WWwWw.eoppep.gr

17. Noa avortoéete mpdypapplo 6To TPOYPAUUATICTIKO TEPPAAiov At-

epunvevtg Yevdoylwossag (VIALGOL) to onoio

A. va 6éyeton ta ovopata 20 gtonpeldv kabmg Kot To 6000 TOVGS
Y10 TO TPONYOVUEVO £TOG.

B. vo ektum®vel T0 HEGO OPO TOV EGOOWV.

I. vo ektundvel To Ovopa TG eTopeiag e To LEYOADTEPD £5000L.

A. va dwPalet to dvopa pog etanpeiog kot vo epeavilel To £coda
™e. Av 1 gtopeio dev VILAPYEL VoL EPEOVICEL KATAAANAO PVULLAL.

18. No avantdéete KaTdAANAL VITOTPOYPALLLLATO, Vi TO Ep@THaTe B

kot I' g dpactmprotntog 17 Kot va ypaWeTe TV avTicTo 0 KOSK
oV TPoypappatoc. Ta vrompoypdppata Oo Tpénel va eMGTPEQOLV
TO HEGO OPO KOl TO OVOUO TNG ETAPELNG OvTioTOLYO.
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3.1. Asrtovpyikd Xvotipoto
3.2. ITAnpo@oproxd XvotTiuota,
3.3. Aiktvo,

3.4. Teyvnt] Nonpoovvny







AEITOVPYIKO XVGTNUATO,

216)0G Tov KeEPaAoiov avTod givor ot pobnTég va VIAEOLV TIG YV®-
GELC TOVG Yo Ta. Agttovpyikd Xvotipnata 6to oynua s Eeappoopué-
vng Emomung tov Yroloyiotdv.

AoYiopIKO Kot YTOAOYIoTIKG ZO6TN O,

"Eva. cUyypovo vmoroyioTikd cOoTNUO OmOTEAEITAL AO: TO DAIKG, TO
NAEKTPOVIKG LEPT TOV VTOAOYLOTY| KOL TO AOYIGUIKO, TO GUVOAO TMV
TPOYPOUUAT®OV oV a&lomotohv Kot dtayelpilovratl T Asttovpyieg Tov
VAKOL Tov voAoyiotr. To Aoyioukd ywpileton 6To AgtTovpyiko ov-
otyua, 10 omoio Bo peketnOel oTN CLVEXELD KO GTO LOPIGUIKO Epap-
HOY@DV, T, OTOL0 OTOTEAOVV TO GUVOAO TMOV TPOYPOUUUATOV TOV EMAD-
0LV TO TPOPAILLOTO TOV XPNOTOV.

To Aertovpyko Xvotnpa Kot
oL AppoooTNTég TOV

Agrtovpyiko Xvotnpa (A.X.) (Operating System — OS) eivar o 60-
VOAO T®OV TPOYPAUUAT®V EVOG VTOAOYIGTIKOD GUGTHUATOG TO 0010
Aertovpyel g cHVOEGOG OVALEGO GTO TPOYPAULOTO TOV YPNOTN
Kot 70 VAKO. To A.Z. elvar vrehBovo yia ) dnuovpyia Tov TepPi-
AOVTOG EMKOVOVING TOL XPNOTN LE TO GLGTNUA, TN OlayEiplon Kot
TO GLVTOVICUO TOV EPYOCIOV TOV GLGTNLATOG, KABMS Kot Yo TNV
KOTOVOUN TV O100£G1U®V TOP®V.

Ta AZ. mapéyovv éva meptBAAAov 610 000 EKTEAOVVTOL OLAPOPX TTPO-
YPALLLLOTO, TOL 07010 GTOYEVOVV GTIV OLLOAT] AEITOVPYIO TOL VITOAOYIGTIKOD
ovotuatog. Ot Pactkég appodotnreg evog AZ. etvar vou:

o Asgttovpyel wg evotduecos petalt Tov avlipomov Kal TS unya-
VG, LETAPEPOVTOS EVIOAEC 1] OOUTIGELS TOV PN OTY GTO VITOAO-
YIGTIKO GUGTNLOL.

o Miayepiletar Tovg 0100£61HOVS TOPOVS KL VO, TOVG KOTOVELLEL
OTIG O18POPEG dlEPYUTIES.

o EMyyel Vv exTélecn Twv TPpoypopuudTmy.

KEDQAAAIO

1 ' oD
&

&
pogporticerg

* [Idg cvvroviletat To LAKO
o€ £vVoL GUYYPOVO VITOAOYIOTL-
K6 Vo,

* [Iog yiveron 1 dloyeipion Tov
TMPOPOPIDV, THG LVAKNG, TG
Kevtpumg Movadag Eneep-
Yooiog Kot TV TEPLPEPELOKDY
GLOKEVAV;

* [Towo etvon To O YVOGOTA
AEITOVPYIKA ZVOTHHOTO,

* [Towa etvan To Baoikd yopo-
KINPLoTIKAE TOV AELITOLPYIKOD
2VOTNUOTOG TOV YPNGLOTOL-
glte ovuyvotepa;

Katd v e£€Mén tovg £yovv
eppaviotel d1Popeg KT yOo-
pleg A.Z.: Ta A.X. opadixng
eneepyacios (1n yevid - de-
kaetia ‘50), olvompoypou-
paticuodv (21 yevid - dekoe-
tia ‘60), katauepiouov ypo-
vov (31 yevid - dekaetia 70)
KO KATAVEUNUEVNG ETECEP-
yaciog (4n vevid - dekoetia

‘80 péypt onuepa).

Xprione —
Eguappoyés Xpijon

AgppnvevTiic Evioiov
(®roroc)

Lootnpa Apysiov

ITvprivag

Yiko

Ewova 3.1. Awwotpopdtoon
evOc AX.
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S\WINDOUS\s

Ewova 3.2. Emowvaovia
e amevbeiog eviorésg
(AZ. MS DOS)

Ewéva 3.3. Enicowvovia pe
PO TePIPAAlov Alemapnc
(A.Z. MS Windows)

)
R s
Mia o7 Tig Pactké Evvoleg

ota A.X. glvor n évvola g
Jigpyacios (process).

Mua depyaocio eivat évo mTpod-
YPOLLLLO T} €VO VTOVOLLO TUY|-
Lo TPOYPEUUATOS VLD EKTE-
AgoT OO TO GLOTN L.

To mpoypopupa S100épel and
) diepyocio 6To OTL elvar pi-
KpOTEPO, LLOG KoL 1) dlepya-
clo mTepLEyeL, KTOG Ao TO
TPOYPALLLLE, Kol oot el GL-
OTNHOTOG Y10 TNV EKTELEOT|
TOV KMOOIKA.

178

o Awyepiletar m Aetrovpyia TV GVGKEVAOV 16600V Kot £E0000
KO VoL EAEYYEL TN POT| TOV OESOUEVAV KoL TNV ££000 TV TANPO-
POPLOV.

o Opyavavel Kol Vo, OLoyEIPISETaL TO, ApyEia TOV GUGTALOTOC.

o Aviyvever Kol vo evromier mbava AdOn 1 ducAertovpyieg Tov
VTOAOYIOTIKOV GUGTNLOTOS KO VO EVI|LEPADVEL TOV YPNOTH).

e Eopopuolet unyovicpods mov BEATIOVOLY TV ae@pdiELa TOV VTO-
AOY1GTIKOU GLUGTHHOTOS OO SLAPOPOVG KIVOHVOLG.

H Aopn kon 1 Igpapyio Tov Agttovpyikov
YVOTIHOTOS

Ta oOyypova AZ. eivar dopmuéva oe 1epapyikd tomofeuéva  emmimeda
(layers). KéBe eminedo extelel por cLYKEKPIUEVT epyacio kot cuvepyale-
TOL LLE TOL HVO YEITOVIKE TOV. XT0L KOTMTEPO ENiedn yiveTon 1 dayeipiomn g
LVING KOl TG EMKOVOVIOS LLE TIC TEPLPEPELNKES GLOKEVES TOV VITOAOY1-
OTN, EVO GTO AVATEPO YIVETOL 1 OLOXEIPLOT] TOV TPOYPUUUATMV TOV EKTE-
AovV ot ypnotes. Ze éva ALZ. vtdpyovv ta axdrovba enineda (Ewdva 3.1):

e O Mvpnvog (Kernel), Bpicketar mAnciéotepa mpog 10 VAIKO Kot
amotelel TOV EVOLAESO Y10 Vo emTeLY el 1| emkovovia TV Tpo-
YPOUUATOV e TO LAKO. O TUPNVOS KPOPTAOVETAL TPADTOS GTNV
KOpla pvnun 6tav EEKvAgL 0 VITOAOYIGTIG.

e To Xvotnpa Apyeiov (File System) dwayepileton ta apyeio (di-
VOVTAG TOVG OVOLOGTOL, KATOXOPOVTOS To, KTA.) Kol 9povTilel yia
1 0140€0M TOVG GTOVG YPTOTEG.

e O Aweppunvevtig Evroiov (Command Interpreter) 1 ®rordg
(Shell) etvar T0 cOVOLO TV TPOYPAUUATOV, TO OTOIO EMTPEMEL
GTO YPNOTN KoL TIG EPAPLUOYES TOV va emKovevel pe to AX. H
emkowvmvia yivetal glte pe amevbeiag evrolés (command mode
- BEwova 3.2) gite pécw evog ypagikod mepiffaliovrog oiewapns
(GUI - Graphical User Interface — Ewéva 3.3).

Baowkég Epyaoieg evog A.X.

Epyaocieg evog A.Z. amotehovv N dwayeipion tns Kevrpixijg Movadag
Eneéepyacias (K.M.E.), n Avaycipion tns Kevrpixijs Mvijung, n Aia-
xeipion tov Lvoetiuatos Apyeiwv xou 1| diayeipion twv AgTovpyi@dy
Eico00v/Eéodov.

3.1.4.1 Awoyeipion tys K.M.E.

To yapokmnpotikd TV cuyypovev AX. sivar 0 molvmpoypauparti-
ouog (multiprogramming) kot n mwodvdiepyaaio (multitasking). Znv
TpO™ epintmon to AX. propel va extehel TawTtdYpOVA TEPIGGOTEPQ
amo éva mpoypdappata (Yo tapdadetypa, v opo tov n K.IMLE. tepyuévet



OTAVTNON OO UK TEPLPEPELNKT] GUOGKELT], AVTOG O YPOVOG «OVALUOVTIO»
pmopet va, a&tomomBel amd évar GAAO TPOHYPOLLE TOV Eival POPTMOUEVO
oTNV KOPLO YAUN), EVO TN OeVTEPT TTEPpinTmon 10 A.X. umopel va exte-
Ael TavtOYpova TEPLoGOTEPEG Od Lo epyacies (Yo TopAdetypLo, umopet
va yivovtol TopdAAnio EKTUTMOGEL Kot bToAoyispol). H 0An dwdikacio
Bacileton og évav adyopiBuo ypovompoypoupuaticuod, o omoiog 6Ttoyey-
€1 0T LEYIOTOTOINOT| TNG AOSOTIKOTNTOG KO TG «OIKaINS» YPNONG TNG
K.M.E. and 1o péyroto apBud twv enelepyaldpevov depyociov.

3.1.4.2 Awoyeipion tns Mvijung

H molvdiepyasio mpodmobétel 6Tl 6TV KEVTIPIKT LV EIVOL OPTOUEVOL
TEPLOCOTEPO. TOL VOGS TPOYpappaTa Tpog ektéleon and v KLIMLE. Oa
pENEL, Aoutdv, va YIver 1) dtoelpion g KOPOG LVAUNG HE TETO0 TPO-
70, OOTE VoL EMTELYOEL O ATOTEAEGLATIKOG OLOUOPAGHOG TNG LETAED TV
Swpopwv tpoypoppdtov. To Tpuque tov ALX. wov dwyepileton v KO-
plo pvnun etvon o drayerpiortiys uviunys (memory manager). Ot epyocieg
7OV €MTEAEL O SLOXEPIOTNG LVIUNG Etvat:

e H d140eom tunudtov pvnung oe diepyaciec.

e H mopakorovBnomn ¢ KatdoTaong ¥pong TG VUG, OCTE Vo
yvopilel ta eredBepa 1| un TUNHOTO KAOE GTUYUN KO VoL TO OlovE-
pet e depyaociec.

e H ghevBépmon pviung amd depyacieg mov dev ) yperdloval.

e H avrallayn (swapping) dedousvov netah e KOPLOG Lviung
KOl TNG TEPLOYNG TOV OIGKOL (TEPUPEPELOKT] LLVILLT) TTOV YPTOLULO-
noteiton g fondnTiky TEPLOYN TNG KVPLUG VNG,

3.1.4.3 Awoyeipion tov Lvetiuaros Apyeiwv

To cvotTpa apyeiwv eivar to pépog tov A.X. pe to omoio o yxpnotng ép-
yeton o€ Aueon enaen. To A.Z. cuvifwg opyavavel Ta apyeio Tov €
Kataloyovg M paxéiovg (directories 1 folders). KdOe katdAoyog amo-
telelton amd apyeio, VTOKATAAOYOVS N VTOPAKEAOVS, ONLOVPYDVTOS
pio devopoeron uopoij.

‘Eva cvompo apyeiov tov A.X. TpoceEpeL GTOV YPNOTN EVO EIKOVIKO
nepPdAlov dlayeipiong, To onoio tov divel T dvuvatdTNTa Vo EKTEAEL
pia oepd and Tpaelg Ommg 1 dnovpyia (Le TPOGOHOPIGUO OVOLATOG
Kot TOTTOV), 1 OLypOPN, 1| LETOVOLAGIO, 1 AVTLYpaPT] Kot TO KAEIGLLO
apyeiowv. Emmiéov, ival duvat 1 Tpomonoinot tov Tepleyopévov N1
OVTLYPOLPT] TOV TTEPLEYOLEVOL EVOS apyeiov € Eva dALO.

3.1.4.4 Awayeipion Acitovpyiwv Eicéoov/EEodov

To TpuMua tov A.X. 10 omoio acyoAeitan pe TS dladikacies E16600v/
£€000v PeTalD TOV KEVTPIKOD HEPOVS KOl TOV EEMTEPIKAV TPOS VT
oLoKEVOV €EUCPUAILEL TN S100HVOECN TV CLUCKELMV HE TO KEVIPIKO

3.1

Agirovpyid,
2votijuazo.

o

[ % })
). ‘e

g

1

-

Ka6e mpdypappa Tpoton
EKTEAECTEL OO TNV KEVTPIKT|
pvniun Bpicketatl oty mept-
pepetaxn pvnun (oxinpog di-
GKOG), EVO KT TN dtdpKeELnL
EKTELEGNG TOV GTNV KEVIPIKN
UV TO TPOYPapLe StoPd-
(et amod oty Kot ypapet de-
dopéva og auTnV.

zl

>’ évav vVTOAOYLGTH Ol TAN-
pogopieg amobnkevovral o
MEPLPEPELOKES LOVAdES (T ).
G6€ GKANPOUVG dioKovg) OOV
T oToLYElD HLoTNPOVVTOL KOt
HETE TN S1OKOTT TG TALPOYNG
pevpotog. Exel amobnkevo-
vtol to oTotyeio G GLANOYES
dedopévav (apyelo-files),
Swyeipion Tov omoimv ava-
Aappavetl pépog tov AZ. mov
Kkahelton ZoeTua Apyeiov
(file system).

Me tov 6po Eicodos (Input)
avoQEPOUACTE GTN POT| dEG0-
pévav tpog v K.IMLE. evo
pe tov 6po ‘Eéodog (Output)
avoQEPOUAOTE GTN POT| dEGO-
pévav ard v K.IMLE. mpog
TIC TEPLPEPELNKES GUOKEVEG,

791



ENOTHTA

Oéuara Epoapuocuévys
Emortiuns tov Yroloyiotamy

LinuxA

Ewéva 3.4. To A.X. Linux
eivar EA/AAK kou propei vo
tpéet péca omd onTikd Sicko
(LiveCD) yopig va aratteitot

UOVIUN EYKOTACTACT).

Ewova 3.5. AZ. OS X
¢ Apple.

¢ Google

180

cLOTNUO Kot TV opoAn emkowvavia. Eniong, avaiappdver vo dwoyxept-
oTel TIG EVIOAEG IOV EKTEAOVVTOL KO TO. GOAALLOTO TOL TOPOLGLALOVTOL.

2TIC apUOOOITNTEG TOL GLYKEKPIUEVOL HEPOLS TOL ALZ. €lval 1) Ar0d0TIKN
OLLYEIPION TOV TEPIPEPEIAKDV HOVAIDY KOL O OPIGHOG TG GEPAG KO-
VOTOiNoNG TV SPOP®Y OPACGTNPLOTITOV, OTIMG TV UTHUATOV EYYPa-
oNc M avayvoongs. ‘Etotl, ot cuckevés dlakpivoviol o dtapoipalopeves
(shared) kou amoxieioTinés (dedicated). Tig drapopaldpeveg GLOKEVEG
LITOPOLV VOl TIG YPNOLLOTOI0VV TOALOT YPNOTES TOLTOYPOVA, OTTMG O di-
OKOl, EVD TIG OMOKAEICTIKEG UTOPEL VoL TIG ypnotponotel Evag ypiotng
KaOe oTryun], OTWS Ol EKTLIMTEG O1 OTTO101 KATA TN SLAPKELL TNG XPNONG
TOVG OEV EMTPEMETAL VAL YPNCUYLOTOLOVVTOL OO AAAO TTPOYPOULLLOL.

I'vootd Agrtovpyikd TvoTipota

"‘Exovv avomtuybet dipopa A.Z. ta omoio aglomotodv KatdAAnAo TV

APYLITEKTOVIKN TOV enegepyaoTdV. X1 cLVEXELN TapatifevTol Ta mo
YVOOTE amd 0VTAL.

To Unix avantdydnke ota epyactipia Bell Labs ¢ AT&T 1o 1969.
To peyodvtepo puépoc Tov €xel avantuybel e YAMGOH TPOYPOLATL-
opov C. To Unix amotelel éva A.X. moAvdiepyacioc, KOTOUEPIGHOD
ypOvov (timesharing), moAL®V ypnotdv (multiuser), kot pe popnroty-
7o, (portability) - OnAadn e0KOAN €YKOTAGTOOT GE OLULPOPETIKOD TOTTOV
GUGTNUOTA.

To MS-DOS (Microsoft Disk Operating System) givai A.X. 6to omoio
01 EVTOAEG TOV YPNOTH TANKTPOAOYOUVTOL GE o Ypopun. Avamthyon-

Ke amd Vv etoupeio Microsoft to 1981 yia Aoyoplacpd g etaipeiog
IBM (Ewova 3.2).

To MS Windows t¢ Microsoft diafétovv ypapikd mepiBdArov demapng
ypot mapabvpikov tomov (Euova 3.3). Tpoxettan yio AX. ToAamAbY
OlEPYACLDV Kot TOAATA®Y ¥pNoT®dV. Ao 10 1985 péypt onuepa £yovv
avartvyOel O1apopeg ekdooelc Twv Windows (m.y. 95, 98, XP, 7, 8.1 k.a.).

To Linux eivar éva Aertovpykd cvotuo tomov Unix, 1o onoio onput-
ovpynOnke and tov Linus Torvalds to 1991. O mnyaiog kddkdg tov &i-
VO €OVOIKTOG, LLE OMOTEAEGLOL VO, AVOTTTOGGETOL GUVEXDS OO [0l [LE-
YOAN Kowvotnta xpnotov (Ewova 3.4).

To Mac OS X €yet og Bdon 1o A.X. Unix Kot S10VEUETOL ATOKAEITTIK
Yy xpron pe toug vworoyiotég Mac g etanpeiog Apple. To Mac OS
X gtvou n €€EMEN Tov Mac OS 10 omoio Nrav 1o apywd A.X. g Apple
(1984-1999). Ta. OS X draxpivovion yioo To TPOTOTLTO YPOPIKA TEPT-
BaArovta demaeng toug (Ewkdva 3.5).

To Android ypnoylomoteitarl Kuplg 6€ GLOKEVEG KIVITHG TNAEP®VING
Ko tablets ko tpéyet tov muprva tov AZ. Linux. Apywé ovortoydn-



ke amo v Google (2007) xar apydtepa amd v Open Handset Alliance
(Ewoéva 3.6).

Avoke@oraimon

‘Eva. A.X anoteAeital and évo cOVOAO TPOYPaUUATOV To omoio EAEY-
YOLV £VOL VTTOAOYIGTIKO GUGTNLO, KOt AEITOVPYEL G EVOIAUEGOS OVALLLE-
60 GTO GUGTNUA KoLl TOV XpNotn. Ta YopaKTnploTikd TV cuyypodvev
AZ. gtvar 0 TOATPOYPAUUATICUOG Kol 1 ToAvdtepyacio. ‘Exovv ava-
ntuyOel dtbpopa A.X. Ta omoia e&elicoovion mapdiinia pe v eEEAM-
&N TG UPYLTEKTOVIKNG TMV GUYYPOVOV ETEEEPYACTMV.

Epomiocscic - Apastnprotnreg - Oépata tpog ovlnrnon

1. Tlowo péro emitehel 10 A€ITOLPYIKO ZVGTNLA GE VOV VITOAOYIOTH);

2. No ava@épete OVOLOGTIKA TIG LEBOJOVE SOXEIPIONG TWV TEPLPEPEL-
KOV GLOKELAOV Ao T0 A.X.

3. Acite moa A.Z. S100£TEL TO EPYOGTNPLO VITOLOYIGTMV TOV GYOAEIOV
00, KOl EVTOTIOTE OUOLOTNTES KOl OLALPOPES.

4. Av omv 16&n oag Ppiokovior poONTES HE SLOPOPETIKY KOTOY®-
M, pereote TG acvpPfotdmreg Tov AX. petalld SpOopETIK®OV
YAOGOOV.

5. Avalnmote 10 LiveCD tov Linux kot 0KIUAGTE TO GE KATO10VG
VTOAOYIOTES TOV GYOAKOD EpyasTnpiov.

6. Avalnmote mAnpogopieg yio A.X. Ta omoia lvat IAKA o xpron
ToVg amd Atopa pe Avamnpio (ApeA).

7. Tlow amd o TopakdT® amoTeAoVV epyacies evog AX.;

A. Extonoon

B. Awyeipion pviung

I. Emneéepyocio keévov
A. Awyeipion K.IMLE.

KEDQAAAIO

Agirovpyid,
2votijuazo.

i)

%

Xpiowor Yagpohvocopor

http://www.android.com
Al dtKTLOKOG TOTOG Y10 TO
A.Z. Android.

http://www.linux.gr/news
AwdtkTLOKOG TOTOG TNG EA-
Mvikng kowvotntog Linux.

A&Ee1g KAEOLG

Atemagn, Zootpa Apyeiov,
Awyeipion K.M.E., Eicodoc/
"E€odog, [Tuprvoc.
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Iinpogoproka Xvompota

21001 Tov Keparaiov givor ot padntéc:

v/ Na evtdéouv Tig YVMOGELS TOLG Yo BEpaTo oyeTikd pe ™) dtoyeipiomn de-
SOUEV®V, TN dMovpyia, TNV omodKELGT) KoL TV CVOKTNGOT) TANPOPO-
pLov oto oyfua s Eeappocspévng Emoemung tov Yrnoloyiotdv.

v No a1ttohoyodv 61t To. dedopéva amofnkebovTol GE 0pyYaVOUEVES SOUEG
KO OVOKTOVTOL LECH GUYKEKPIUEVOV GUGTILATMV Kot LeBOOOAOYLOV.

Tv eivon ta [TAnpo@oprokd Xvotipata

Ta tedevtaio ypoévia Exovv dapopembel véeg amoutoelg yioo Oépata
OV QPOPOVV T OlayEiplon TV dedopévay, T dnuovpyia, amodnKev-
o1, AVAKTNON Kol Xp1om TS TANpoeopiag. Ot amantioelg ovTég 0dnyovv
oV avantuén PAcemv 0£d0UEVOV KOl VEDV TANPOPOPLOK®V OPYLTEKTO-
vikav. To [TAnpopopiaxd Xvotmpota kot ot Baoegig Asdopévov evidoco-
vtai oto oynua g Eeappoopévne Emotung tov Ymoloyiotdv.

IIinpogoprokd cvotnua (ILX.) ovopaletor éva cHvoro aiin-
AOGUGYETICONEVOV KOL CAANAETIOPAOVTIMOV OVTOTITOV TOV GLA-
Aéyovv, emeCepyalovral, amo0NKevLOVY, AVEKTOUV KOl SLAVEROVY
TAPOPOPIES VIO TNV VTOSTPIEN TOV ATOPACEMV KUl EAEYYOV GE
o, eTyeipnon 1 6€ £vay 0pyaviopo.

‘Eva TL.XE. Aettovpyel péoca oe €va mepipdriov, ennpedleton amd avtd
kot o emnpedlel. Méoa 6 avtd Aettovpyel Kot To avOpdTIVO Suvapukd
HE TNV TeYVOLOYIKN vITodoun mov dtabétetl (Ewova 3.7).

ENIXEIPHZEIZ/OPTANIZMOI

Aopn, Kavoviopoi AsiToupyiag,

uéyeBog, OXETEIG PE ETEPOUG,
ouveEPYaOieg

[ TEXNOAOTIA
(TexvoAoyikr

AIEPFAZIES
l YmoSopri)

A
v

ANOPQIMINO AYNAMIKO
E&eidikeuon, epTreipia, kivntpa,
SIOTTPOCWTTIKEG Kall
ETTAYYEAPOTIKEG OXETEIG

Ewova 3.7. To povtélo aAlnAenidpaong evog 1. .

KEDQAAAIO

IIpogportioels

* [Towa givon Ta. 613100 LAO-
moinong g Topoyyeiiog
HEG® S1adtKTHOV;

* [Tig emdpd 1 eEdmhmon tov
AL0d1KTOOV KoL TV SIKTOMV
GTN AglToVpYio EVOG Opyavi-
GOV M [iog entyeipnong;

* [Idg ekterovvTaL ot Agt-
Tovpyieg mapayyeEM®OV, Tapo-
YOG KO LETAPOPAS TPOTO-
VIOV G€ GUVONKEG TOYKOGLL-
omoinong;

LAY
Z

H ovtéomta (entity) sivon pio
QLTOVOLT LOVASQ TOL PLGL-
KOO KOGLLOV, Y10l TOPASELYLLOL
£va, avtikeipevo, éva Tpocm-
10, o KoTAoTaoN Kot YeEViKd.
oTdNToTE Pmopel va Tpocdt-
oploTel oG aveEAPTI TN VTTOP-
&n. o mapdderypa, og Eva
oyoleio, ovToTNTEG PITOpEL
va glvat Ta ovopota 1 To
otolyeio TOV LabNTOV, TOV
Kkanyntodv, ot aibovceg dt-
daokoriog, ta Pifiia kabe
TéENG, ot Pabporoyieg K.4.

l

INo o emyeipnon mov dwavé-
pet S1dpopa. oM TPOIGVIWY 0
TPOYPOUUOTIGHOG TMV EPYOCT-
®V ™G, 1 TOPAS0CT TV oLyol-
BV Kot To, ££0da Slovorng Ko-
Bopilovv cg peydro Pobpo v
kepdopopia ™mc. 'Etot, n epo-
Stk oAvcida (logistics)
nailet omovdaio poAO OTIG
Sdpaotmpromtég e H aglo-
moinon evog ILE. yopw and
avtd To. ot givar kabo-
PLGTIKNG ONUOGTIOG Y10 TV €L
Xeipnon.
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MNAHPO®OPIAKO
ZYITHMA

EMIXEIPHZH
H

OPTANIZMOZ

Ewéva 3.8. Ta cuotatikd pépn
evog ILE.

Ewova 3.9. Zvokeun

YPOLLOK®AKA LLE Xp1iom
mhakérag Arduino.

Ot 60Yypovot eELINPETNTES
drafétovy mhateopa dedo-
pévev apeong tpdsPacng
v dtaygipton kot dounom
EMYEPNOLOKDV AGEDV Poi-
GIOUEVEG GTO GUVVEPO.

YAuepa, kabe Aoyoploopdc
UTOpEL VoL TEPLEYEL EMG KO
100TB ono6 Blobs (Binary
Large OBject). Eva Blob
umopei vo Eyetl péyebog eko-
TovTadmv gigabyte.

MaBnrtég

KaBnyntég
Tageig

Ewova 3.10. Mio B.A. pe tpeig
GLAAOYEG OESOUEVMV.

184

Kabe TLE. anoteleiton and dedouéva 1 Aiadikacices mov apopovy Ty
emyeipnon N tov opyavieud, Teyvoloyiss Iiypopopixng (vAikoé kor Loyi-
ouKo) kot AvBpaomovs (avlpomivo dvvauiko kai owiknyen) (Ewodva 3.8).

Ye évo [L.E. ovvtedeitan Zvidoyn Agdouévawv, AmoOnkevon Asdouévav,
Eneéepyacia Asdouévav kot lapovaiaony tns Iypopopias. H dwoyel-
plon twv dedopEvay evog I1.E. etvor onpavTikn| yio évay opyavicpo 1 o
emyeipnon. ['a 1o Adyo avtd amorteitor ) dSnpovpyia EO1KNG VINPEGT-
ag mov Ha kabopilet a) Tig avaykes Ko B) Tnv dvvatdTTa TPOSPOoNC G
dedopéva Ko TANpoPopies.

ApyrTeKTOVIKEG ATOOKEVONG

Ké0e emyeipnom axoAovbel dtopopetikodc Tpdmovg amodnkevong twv oe-
OOUEVOV GOUPMVOL LE TIG OVAYKEG TNG KO TG TEXVOAOYIEG TOV UTOPEL val
vrootnpi&et. Ot apyITeKTOVIKES OmOOKELGTG KATIYOPLOTOLOVVTOL OLVOAO-
yo pe T peBAS0VE TOL YPNGUOTOIOVY. XTIC APYITEKTOVIKES AToONKED-
oNG aueong mpocfacns sivon duvarn 1 dueon TpodsPacn ota dedopEva M
TOL EUTOPEVLOTO LEGH CLGKELMOV €1G000V. O1 KATOYWPNCELS GTO GVOTH-
po oofnKevLong LITopPovV va Yivovtol pe cLoKELEG avayvapiong (Ewova
3.9). Xug Apyprrertovikég amoOnkevons foaciousves o€ oikTvo 1 TpoOcHa-
o1 010, OE00UEVOL YIVETOL HEG® £VOG OIKTVOV VITOAOYIGTMV, OOV TOL OEDO-
péva, amoniedovton gite Tomkd gite o€ Kamowo GAAN tomobecia g emt-
yelpnong. ‘Etot diveton n duvatdtta amopakpuspévng tpdcsfacng oe OAa
ta dedopéva. Ot Apyitektovikés amobfikevons PocIGUEveES 6TO GHVVEPO
ompilovtar 610 AdiKTVLO KOl YPNGLOTOIOVV TG VITOSOUES EVOG TALPOYOV
vnpeciav cvvvepov (Cloud Service Provider, CSP). ITepulapdavouy Aet-
TOVPYIKO GUGTNLLOL Y10, VITNPEGIEG GUVVEPOL KO TLG OTTOPOTTEG OLOOUKTLO
KEG VTN PETieg ToL €AGPAAILOVY TN SIUGVVOEGIUOTNTO KO T1) OLUAEITOVP-
ywotnta. [0t GuyKeKPIUEVT OPYITEKTOVIKT LITAPYEL ) dSuvaTOTNTO AOEN-
O1G O€ TPOYLLOTIKO pOVO TOV armodnKeuTIKoD YMPov Ko dlotifevon vin-
PEGIEC TOV EMTPETOVY TV ATOBNKELGT UEYOAW®YV TOCOTTOV Ul dounué-
vyg minpogopiag, N onoia eivon TposPAaciun HESH TOV SOOIKTLOL, YMPIG
TNV avAayKn Tomikng amobfkevong Ko eneEepyaciog.

Baosig Agdopévov

H amoteleopatikn kot omodoTikn dtayeipion tov dedopévav evog ITE.
amortel TNy opydvwon tovg pe dopnuévo tpdémo. o to okomd avtd
ypnowonowvvtor Baoeis Aedouévarv (Data Bases, D.B.) mov anote-
AoVV 10 Agttovpykd Topnva tov TL.E.. Xe pia B.A. kataypdeovtot oAo-
KMpopéveg cLALOYEG dedopévav Tov cuoyetilovtatl (Ewdva 3.10).

Bdaon Agdopévov (B.A.) givor pia opyavopévny cvirioyn amd ov-
oyeTiCOpeva dedouéva, eneepyaspéva Kol amodnkevpéva pe té-
TOW0 TPOTO, DOTE VO PTOPOVY VO, YPNGLUOTOLOVVTUL GE OAES TIG
EQUPNOYES EVOG 0PYAVIGHOV 1] P0G EMYELPONG.




H mo ocvvnbiopévn popon B.A. elvar or Zyecrarés Baoeis Aedouévarv
(Z.B.4.), 6mov Ta d£d0UEVE OPYAVAOVOVTOL GE GLGYETILOUEVOVG TTIVOKES
pe Péon to Zyxeotaxd Movtého Agdopévov. [Na mopdadetypo, oty €1Ko-
va 3.11 10 Kowvd otoryElo TV 2 TVAK®V £VOL 0 KOOKOG TOL HLoOLaTOG.

Zrydrono [Mivoko Mabnudrov

Koowioc Modnarog| Ovopo, Madiuatog Awoxtikég Qpeg
20 Egoppoyés ITinpogpopikng 2

30 Ewayoym oty Ememun tov HY | 1

Zrydromo [Mivaxa Kabnyntov

Appiog Mntpooey Encovopo | Ovopa | ... | Kedwiog Madijparog

7329 Encdvopol | Ovopal 20

7499 Encovopo2 | Ovopa?2 30

7384 Encdvopo3 | Ovopo3 20

Ewéva 3.11. Zyecrod Movtérho Aedopévav e Eva Kovd ctotyelo.

H dwayeipion tov cvoyetilduevov dedopévav piag B.A. yiveton pe éva
OUVOAO KATOAANA®V TPOYPOUUATOV TO 0Toilo KoAeiton 2vetyua Ai-
ayeipions s Baong Acoouévav - XABA (Database Management
System, DBMS) (Ewova 3.12).

Zootnua MaBnToAéyio
Mabnrég Alaxeipiong
KaBnynrtég Bdaoswv ;:\:,\;\Tv‘:::,
Tageig AeSopévwv Npoypauparog

Ewova 3.12. Aedopéva kot Z.A.B.A.

To cvotpota dayeiptong Paoewv dedOUEVOV OAANAETIOPOVV LLE TOV
YPNOTN HECA ATtO YADOCGES EPOTATOKPIGEMV.

I'hoooeg Epotoamokpiccov (SQL, XML)

Mia amd T INUOPILESTEPES YAMOOESG EpmTOaTOKpicemV gival 1 SQL
(Structured Query Language, Aounuévy I'’owooa Epotanokpicewy),
1N omoia avanrtHydnke to 1971 and v IBM.

AMN Lo onUovTIKN YAOooo epmtoanokpicemy etvoun XML, (Extensible
Markup Language, Enckraowun I'ioooa Zjuaveng). H XML ypnot-
LOTOLOVTOG EVOL GHVOAO KOVOVOV KOOIGTA EPIKTT T ONHIOVPYio OTO100-
ONTOTE ETIKETOC OTOLTEITOL Y10, TV TTEPLYPAPT] TOV OEGOUEVMV KO TG 00-
ung touvg (Euwcova 3.13).

H doun tov dedopévov onme avtd avamapiotavtor amd v XML,
OTTIKA £YEL TN LOPPY| EVOS aAVATOO0v dEVTPOv TO 0omoio ekviel amd
pa piCa kot ekteivetal Tpog ta KAt pe moAlomAd khadld. H XML me-
prapfavel | yAooca gpwtamokpicenv “Xpath”, n onoila emitpénel
NV STOTOOT EPOTNUATOV GE LOPPT EKPPAGHS OLAIPOUIIS 1| LLOVO-

Il ypogpopraxe,
2vetijuaza.

Yyeotokd Movtého Aedopié-
vov (Relation Data Model,
RDM) &tvar to €l60g tov Aoyt-
K00 HOVTELOL BAcEDV dEdOLE-
VOV oL pumopet vo uvovalet
T0L OEOOULEVOL EVOG TTIVOKOL LLE TOL
dedopéva evog GALOL, apKet ot
dvo Tivakeg va £youv €va Kot-
vO ototyelo dedopévemy.

SELECT ENAME, JOB, SAL
FROM EMPLOYES WHERE
DEPTNO =20

AND SAL > 1000;

Me v gpodton avt oe SQL
extedeitan avalinon ot Paon
dedopévov EMPLOYES kot ent-
GTPEPEL TO Ovopa, TN BEom kat
oV 0o TV VTEAMA®Y TG
Sevbvveng 20 mov kepdilovv
move ard 1000 evpd.

<2xmlversion="1.0"encoding="UTF-8"2>
<]jbra1y>
<book=>
<title>Networks</ifle>
<copies™>15</copies>
</book>
<book==
<tifle=Algorthms<itle=>
<coples>8</oopies>
</book>
<Mlibrary>

Ewéva 3.13. Tuipe XML
KEWEVOD Y10, (io, SUVELGTIKT|
Bprobnim.
/library/book[copies>10]/title

Me avti v ékepoon
SLodpopng emAéyovTan Kot
EMGTPEPOVTAL OL TITAOL T®V
BAiov ¢ PLpAodT KNG

pe meprocotepa amd 10
avtituma. AT TV TOPATIVED
BBrob1kn Ba emoTpapei o
tithog Networks.
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%

Xpnioipol Yrepouvoes ot
http://www.w3.org/standards/
xml/core

ALdtKTLOKOG TOTOC Y1aL TIG
npodlaypaeéc xml.
http://www.w3schools.com/
XPath/

Ald1KTVLOKOG TOTOG TOV
npodlaypapnv Xpath.

AgEeaic Kherdrd
Apyrtektovikég Amodnkev-
ong, ['Adooeg Epotamoxpi-
GEMV, ZVGTHLLOTO 000 KEL-
ong mAnpoeopldv, I'Adooceg
YHpnovong, AiKTvokég Xyeot-
axég Baoeig Asdopévav.
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matol (path expression) Kot amokpiveTal EMGTPEPOVTOS T dEdOUEVA
T Omoio TANPOVV TOL KPPl Tov £xel BEGEL 0 YPNOTNG.

Avoke@aiaioon

2ta [LE. n opyavoon kot 1 dwoyeipion dedoUEVOV GE EMYEPNOLOKN
Bdom £xel epmhovtiotel pe ) xpnon Paoemv SS0UEVOV Kot TEXVIKES
Baciopéveg oto diktvo. H a&lomoinon twv duvatot)tmv Tov GOVVEQOL
(cloud) emtpémer v avdmtuén evoc opyaviooL 1| poG emtyeipnong
Y0pig EmeVOVGELS GE VTOAOYIGTIKT VTTOOOUN. O1 YADCGES EPMTOATOKPI-
Ge®V VOG GLOTNATOG Olayeiptong Phoewv dedopévey 0t SQL kot
1N XML a&lomotovviat o€ £va evpy PAGLO ETLYELPNCLOKDV EPOPLOYDV.

Epomiosic - Oépata mpog cultnon - ApactnproTnTes

1. Opyavoote 6edopUEVA KOl TAPOPOPIES TTOL CLPOPOVY TNV TAEN COG
N 10 oYoieio oag (mocol pantéc, mdoeg LobNTPIES, TOCES TAEELS)
Ko OlLpopPAOGTE Eva ukpd aAnOwvé I1.E. mov va apopd ™ {o1| 610
oyoAeio.

2. Evnuepwbeite amd coppadntéc cog yio To GLGTHUATO OPYAVMOTG
TOV ONUOGI®MV OPYOVIGLOV GAADV YOPOV.

3. Ilow Ta TAeovexTNUATO TNG YPNONG KOt TNG AEI0TOINGNG TG TEYVL-
KNG oo KeVoNS 0E00UEVMOV GTO GUVVEPO;

4. Me noieg yAwooeg mpoypappatilovrol ta oOyypova teptBdiiovta
twv [TAnpopoplokdv Xvetnudtov;

5. Emwokeoteite pia emyyeipnon g meployng oG Kot EVIUEPDCTE TOVG
ouppanTég cog yo ) ddikacio opyavmong mg. Ilog opyavdvo-
vtol ot TpounBeEg e, TS YiveTon 1 O10KivoT TV EUTOPEVUATOV
N TOV LANPECIDOV TOV TOPEYEL Ko TAOG EYEL 0pyavbel To TUNRHO TOL
Aoyiotnpiov.

6. No yapoaktnpicete pe Zootd 11 AGBog TG TOPAKAT® TPOTAGELS:

A. 'Eva ILE. Aertovpyet péoa og Eva meptpdAiov mov 1o emnpedlet
Kol oo 1o omoio emnpealeTar.

B. Ztig apyrtektovikéc anobnkevong PaciGUEVES GTO GUVVEQO &i-
vou avoykaio 1 ToTikn amofKeLoT TV 0E00UEVOV.

I. H dwyeipion tov cvoyetilopevav dedopévov pioag B.A. yivetal
HEG® TOL GLGTNUATOC Olayeiptong ¢ B.A..

A. Méow 10V oYeclaK0D HOVTEAOL dedouEvav cuvovaloviol ta
dedopéva evog mivaka pe ta dedopévo evog GAAoL, apkel va
&xouv éva koo otoryeio dedopEvav.

E. To ILX. avantbccovtol Le GKOTO TV LIOCTNPIEN TOV OTOPA-
CEMV KOl TOV EAEYYO LOG EMTLYElpNONG.



ATKTLO,

210)01 TOV KeParaiov glvat:

v/ Ot pobntég va evtdEouy Tig YVAOOELS TOVS Yo BEpaTa emkotvmviag
Kot SIKTO®MONG cvuoTUdteV 6to oynpa ¢ Eeappoouévne Emom-
ung T@v Y TOAOYIoTMV.

v/ Ot pobntég va opyavmdGovy GE VONTIKO HOVTELO T Bactkd Opato
TOL APOPOVV TOL OHTKTLO EXIKOIVOVING.

Tv eivan éva Aiktvo YmoroyietoOv

H paydaio e£EMEN kabBmg kol 1 cOYKAON TOV VTOAOYIGTIKOV LE TO
TNAETIKOIVOVIOKO GUGTNHOTO £XEL EMPEPEL CNUOAVTIKEG AAAAYEG GTOV
TPOTO LE TOV OTOI0 EMKOVAOVOLV Kol GLVOALAGGOVTOL 01 AvOpwmot. H
aravtoyol mpocPacn oe dueca SBEGIUOVE VITOAOYIGTIKOVS TOPOLG
Kol 0GVPUATES GVOKEVES, KAOMG Kot 1 avATTLEY GLVOEGE®MV LEYAANG
TayOTNTOG OLEVKOADVEL T GLVEPYAGTO KO TIG KOWVOVIKEG AAANAETIOPAL-
oelc. Ta diktvo VTOAOYIOTOV, [iE KUP10 eEKTPOS®TO TO AladikTvo (Inter-
net) wapEyovy Vv amapaitnTn vrodoun y v enitevén g Kowoviag
g [IAnpogopioc.

Aiktvo Ymoroyiotdv 1 Aiktvo Emkowvoviov eivar éva civoro
ouvoedeévav peta&h TOVG CLGKEVMV LE PLGIKEG GLUVOEGELS (KOvA-
Mo ETIKOIVOVING), 01 OTTOIEG LITOPOVV VO TAPAYOLV, VO GTEAVOLV, VL
Tpo®OovV kot va Aappdvovy minpoeopieg (amid dedopéva, Nyo, E1-
Kova kot Bivteo).

O1 VTOAOYIOTEG KOl 01 GVOKEVEG (EKTVTMTEG, TEPUATIKA, OPOLOAOYNTESG
Kol 60pLEOPOL) TOV GLVIEOVTOUL GE Eva dikTvo ovopdalovtal etabuoi
N TEPUOATIKES GVOKEVES. XAPUKTNPIOTIKES EPUPUOYES OIKTVMOV VITOAO-
YIGT®V OmOTEAOVV Ol TNAETIKOW®VIES (oTafepn/KivnT ThAEP®VI), 1
KOAMIOKT] TNAEOPACT), TO NAEKTPOVIKO TOYLIPOUELD, 1| TAEYpaAPia, 1
TNAESLAGKEYT)), Ol OIKOVOUIKEG VINPEGIES (.. NAEKTPOVIKY] GUVOALOL-
YN HE TNV €QOpia), Ol TOANGELS, TO LAPKETIVYK KOL 1] SLOLPTLLOT).

KEDQAAAIO

Ipogportioels

* [Iog emrvyydveron 1 emt-
KOW®OVIO TOV VITOAOYIGTIKOV
GUOTNUATOV;

* [Tota vwodoun| amotteiton
v vo. emtevy et 1 emikor-
vovio petaé&d tov dlapdpmnv
Tunuatov og éva [inpogo-
ploxd XOoTnuoL;

* [Toteg ovoKevEG YpNoILLO-
moloHVTOL 6T dOUN N EVOG
SIKTOLOV;

* [Toteg elvar o1 chyypoveg
VINPEGIES TOV SIKTVOV VTO-
AOYIGTGOV;
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Zroixeio
HETayWYNg

Zroixeio

Zroixeio

rpappr HeTaywyng

MetdSoang

Ewévo 3.14. Zroyeia
Metayoync. e vt v
katnyoplo avikovy ot
[épupeg (Bridges),
ot Metaymyeig (Switches),
ot Apoporoyntég (Routers)
kot ot [Toeg (Gateways).

To Moyiopkod T0 omoio mpary-
HOTOTOLEL TIG OLAPOPEG AEL-
Tovpyieg evag SKTOOL (OTTMG
SpopoAdYNoN, EAEYYO GOOA-
UAT®V, TUNUATOTOMOT) TTAN-
pOpopiag, KPLTLTOYPAPN-

o1 TANPoopiag) eivar opya-
VoUEVo pE Baon Kavoveg, ot
omoiot ovopdloviol ZpwTo-
KoMa.

188

Yroryeia SIKTVMV

Ot 316popeg GLOKEVES £VOG OIKTHOVL GLVIEOVTAL HETAED TOVG LE YPOLL-
pég/Cenerg petddoong (links).

e €val 0KTVO VTAPYOVV DTOLOYPIGTES VTTOOOYNS, YPOAUUES HETAOOGHS
KOl 6TOLYELA HETAYWYIG.

Ot Yrnoroytotég Yrodoyng (hosts) mailovv to poAo tov Toumov 1| Tov
OEKT Kol UTopel var ivatl KvnTég GUGKEVES, TPOCMTIKOL VITOAOYIGTEG,
N KeVIPIKA 16Yvpd vIoAoyloTiKd cvuothpata (Mainframes).

O I'pappéc Metadoong (Transmission Lines, Links) amotelodv ta
QLGIKG HOVOTATIO ETKOVOViNG (kKavdila 1 dlowAlovg) Slapésov TV
omoimv petagépovtal ta dedopéva amod T pio cvokevny oty GAAN. H
EMKOVOVIN YIVETOL e OGVPLOTO KOl EVGVPUOTO TPOTO.

To Xrovgeio Metayoyng (Switching Elements) ivot o1 evdibpeses ov-
OGKEVEG TTOL GLVOEOVV TIG YPOUUES LETAOOONG KOt EMLPOPTILOVTOL [UE TO
£pYO HETOPOPAS TV dedOUEVOV amd TV pia TAELPE oTNV GAAN PEC®
SdIKAGIOV YVOOTOV ®G dpopordynon kovn petayoyn (Euwova 3.14).

Kotnyopromoinen Siktomv

‘Eva diktvo pmopel vor avikel o€ d14Qopeg Katnyopieg avaioyo pe
YEDYPOUPIKT TOV EKTOGT, TO LEYEDOG TOL KOl TNV TEXVOAOYiN LETASOONG
Kot Tpo®ONGNG TOL YPNCUYLOTOLEL.

3.3.3.1 Eion OIKTO®VY avdioyo ue THY TEYVOLOYIa HETAOOGNS

Yta Aiktve onpeiov mpog onueio (point to point) dnuovpyovvrol
GLVOEGELS LETOED dVO KOUP®V, 0OmOTE £vaL VUL SLOTPEXOVTOS TOAAEG
TETOLEC GLVOECELS, POAVEL GTOV TPOOPIGHO TOV. XT0 JIKTVO EKTTOUTIG,
O\a TaL LEAN TOL dKTVOV potpalovtat Evay Koo dlavro. XNV moivek-
mouny (multicasting) to pnvopo AopBdavetot amd cGuYKEKPLLEVOLS TToL-
poATTES VO 0TV Kaboliky ekmouny (broadcasting) amd dAovg.

3.3.3.2 Eion oiktomwy avdioyo ue TRy TEYVOLO0YIiA.
npoOnong tys Tinpopopiog

210 oKtV pETAY MY S KUKA®PaTOG (circuit switching networks) 1 petd-
d00T EMTLYYAVETOL LEGO OO LU0, OTTOKAEIGTIKG YPNCLOTOLOVUEVT| PVGIL-
K1 60voeon (KUK mpa), oty omoio T SedopéEVa eV VTOPAAAOVTOL GE KO-
uio emeEepyasio katd t S€Aevon Tovg amd To diktvo. H teyvoloyia peta-
YOYNG KOKADUOTOS YPNCYOTOLEITOL KUPIWE GTO THAEP®VIKO JIKTLO.

Yta dikTva petaymyns mtakétov (packet switching networks) ta dedo-
péva yopilovtan og pkpoTepa TUNpaTa, To Takéta. Kabe mokéto népav



TOL TUNLLOTOG TPOG OTOGTOAT, TEPIEYEL KO TAPOPOPIeEg EAEYYOL Ol OTO1-
€ 0106 QPAAILOVV TN GMGTY| OPOLOAGYNOT| TOV TAKETOL LEGO GTO OIKTVO.
211 GUVEXEWD QVTO LECH EVOLIUEC®V KOMP Y 1| GTOLEI®V HETAYMYNG,
@OGVOLY GTOV TEMKO TOPUANTTH TOL TO. GLVOPLOAOYEL KOl dNoLPYEL TO
apyo pnvopa. Ta tokéto pmwopovv va akolovBolv v idta dtadpopun 1
KGO TokéTo pmopet va akoAovbet T o1k TOV SLadpour).

3.3.3.3 Eion oiktowy facel meproyis mov KaAvTTovy

Ta Tomwkd Aiktva (LAN — Local Area Networks) kaAdntouv pio pi-
Kp1| KTAOT), CLVOEOVTOS CLOKEVEG TOL PPIcKOVTOL GE £VOL OWUATLO 1) GE
€Vl KTip1o 1] 6uYKpOTNUAL KTIPIWV.

To. Mytpomoltikd Aiktva (MAN — Metropolitan Area Networks)
extetvovtat 6to mePPAALOV piag OAOKANPNG TOANG KOt YPNGLLOTOL0V-
vtot yio v dtacHvoeon diktvwv LAN 1 cav diktva kopuov. Tapa-
delypata €101V SIKTOOV glval £vo TNAETIKOWVOVIOKO d1KTVLO LITOdO0-
pNg Kot éva diktvo kaAwolakng miedpaong (Eucova 3.15).

Ta dixtva Evpeiag Meproyng (WAN — Wide Area Networks) enekrei-
VOVTOIL GE PEYAAES YEOYPAPIKEG TEPLOYES TTOV ATOTEAOVVTOL OO O18PO-
PEC YOPEG N aKkOpa Ko Neipovs. Xpnotpomotohv TAN0oc evalauecmy
GLOKEVDV, OTMC T.). OOPLPOPOVG.

MntpotroAiTiké Aiktuo

Kevrpikdg Képpog/
Znueio MpéoBaong

Kevrpikog KopBog/
Znueio MpooBaong

Ewéva 3.15. [opdderypo evog MnTpomorTikod SIKTHOL TOL
amoteAeitot amod 4 diktva.

Tomo)oyieg SIKTOMV

O 1p6MOG e TOV 0moio Guvdéovtat ot 6tabuoi o€ va dikTvo ovoudle-
T TOTOAOYIO, OIKTVOV.

Yrdpyovv tpetg Pacikég TOMOA0YIEG OIKTVMV, Ol OTOIEG SLOPEPOLY MG
TPOG TNV AE0MGTIO, TO KOGTOG, TNV AVOY| TOVG GE CPAALATO KOl TNV
TOVTNTO OVAVIYNG LETA amd KOTAPPELOT).

Tomoloyio Aotépa: Yndpyet £vag kevipikdg KOUPOGS Yia Tov ELEYYO TNG
KUKAOQOPLOG Kot OAEG 0L GLGKEVEG GLVOEOVTAL LE OLTOV LE IO PUOIKN
ovvdeon (Ewodva 3.16).

3.3

Aixtoa
Yroloyiotwv

Awadixrvo (Internet 1
internetwork) sivon €vo. 60-
VoAO atd 600 N TEPIGTOTE-

pa diktvo (LAN, MAN, WAN
KAT.) TOL GLVOEOVTOL LETOED
TOVG LLE KOTAAANAES GUOKEVES,
Ynpepa pe Tov 6po Adiktuo
OVOPEPOUOCTE GTNV TE(VOAO-
yia Tov opiletan ot TPOTO-
koAAa TCP woau IP kon amote-
Ael ) Baon yo Tig EQUPUOYEG
otov [laykoopo loto (World
Wide Web, WWW).

To TCP/IP (Transmission
Control Protocol/Internet
Protocol=ITpmtoxorro EA&y-
¥ov Metadoong / Ipwtdkor-
Ao Awadiktoov) etvor pa
GLALOYN TPOTOKOAAWDV ETL-
Kowvoviag ota omoio Pocile-
ot 70 AtdikTvo.

YTroAoyloTAG

KaAwdio

KevTpikdg képBog

Ewova 3.16. Tororoyia
Aotépa.
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KaAwdio
i

[\

YTrohoyioTig

Ewova 3.17. Tomohoyia
Aaxtoiiov.

YTroAoyioTig

+— KaAwdic

Ewova 3.18. Torohoyia
Aptploc.

Ewova 3.20. Sir Tim Berners
Lee. O dnpovpyodg tov
Hoayxdéopov Iotoo.
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Tomoloyio Aaxtvriov: Xe avtnv TV T0TOAOYiO, 1 KAOE GLGKELT] CLV-
déetan pe pia ypopun (point-to-point link) pe tig 600 durhavég cuokev-
€6, Omuovpydvtag €va daktoAo. ‘Eva ppvopa petagépetotl amd tov
Ka0e kKOpPo oTOV dmAavd TOL TPOS TV 1010 KartevBuvom péypt va eOa-
G€l 6TOV TTPOOPIGUd Tov (gkdva 3.17). H tomoroyia avt ypnoiponot-
elto 1000 € TOMKE 060 Kot gvpeiag TePLoyNg dikTva.

Tomohoyia Aptypiag: v tomoroyio avTr), LIAPYEL Lo Ypopuun (Ko-
A®S10) TOL AmOTEAEL TN POYOKOKAALE TOV OIKTVOV KOl OAEG Ol GUOKEVEG
gltvan ouvdepéveg og vty (Ewkdva 3.20). H tomoroyia avtr cuvavtd-
Tl KUplwg o€ TomKd diKTua.

Extoc and 115 tpelg avtég Pacikés tomoroyieg vapyovy kot GAAES Ot
OTOIEC ATOTEAOVV TTOPAALAYEC/GVVOVOGHOVG TOV TPUDV PACIKMV, OTMG
01 TOTOAOYieC TAEYOTOG KOl TOTOAOYIEG OEVOPOUL.

O\eg o1 katnyoplomocelg mov Exovv avapepHel péypt topa cuvoyilo-
VIOl 6TOV TapokdTe vontikd yéptn (Ewodva 3.19):

Aptnpiag = Tomkd
I 5
AikToa Eplogi Evpeiog
|- o oo
il SARLONeS Ynohoyiot@v KadSnToy Teproyiic
Aaacevdiion e — MrtponohiTii
Teyvoloyia
s B
ILiypogoplac
ZInpeiov mpoc . Merayoyic Merayoyis
orpeio kBl | Kuxhdpatog Maxétov

Ewéva 3.19. Nontkdg yéptng Kotnyoplonoinong tov AKtimv YToAoyIoTdv.

Y0YYPOVES VI PECIES OIKTVMV

Ot oVYYpovEG VINPESIEG TOV OIKTVMOV LITOAOYIGTAOV oTnpilovian Kvpi-
WG OTNV AALOTAON avATTUEN TOL ALOTKTVOV, TO 0TTOT0 Ad £vo. POLO
TOPOVGIOoTC TANPOPOPLOV HETAAAGYONKE GE Eva EpYOAEID KOVMOVIKTG
SKTHMOONG, AVOLOPPDOVOVTAG TOV TPOTO EXIKOIVMVING KOl GUVEPYAGIOG
HETAEL avOpOTOV.

O Maykoopog Ietog (World Wide Web 1 amhd Web), divetl oto ypn-
6N TN OLVOTOTNTA TNG TPOSPUCNS O LEYAAN TOIKIALL Omd TANPOPO-
piec mov givar amodnkevpéves 6To S10dIKTVO VIO LOPPT] 1IGTOCEAID®V.

H miepovia péow dtadwctvov (Voice over IP 1} VolP) npocopépel pw-
VNTIKT GUVOUIMO GE TPAYHOTIKO XPOVO LE KOAT TOLOTNTO KO LE UNOE-
VIKO KOGTOC.



Ot tgyvoroyiec DSL (Digital Subscriber Line) moapéyovv mpocfoon
VYNAGOV TOYLTATOV GTO JOTKTVO KOt LLE XPTOT) TOV VTOPYOVGHOV YOA-
KIVOV TNAEPOVIKOV YPOLUUOV.

To Ynoroyrotiké Né@og 11 ovvvepo (Cloud Computing) mapéyet vro-
AOY1OTIKOUG TOPOVG (OTTMG SLAPOPES EPAPUOYES, PAGEIS dEdOUEVOV,
vaNpeGiec apyelwv, NAEKTPOVIKO TayLOPOUEID K.0.) HEC® EVOG OIKTV-
oL vtohoytotov. [Ipoxertar yio pio woyKOGUo TEXVOAOYIKT LITOJOUN
(global technological infrastructure), otnv omoia 0 ypNoTNG EVOC VITO-
Aoylotn €xel TpOcPaot Kot yPNCHOTOLEL AOYIGHIKO Kot OE00UEVA TOL
omoio efvar gykateotnuéva 1 Pplokoviol EKTOG TOL TPOCOTIKOV TOV
VTOAOYIGTIKOY GLGTHHOTOG,

Avoke@oraimon

AIKTLOL VTTOAOYIGTAOV ONLOVPYOVVTOL LE T OLCVVOEST] VITOAOYICTAOV
KO TEPUPEPEIOKDY GUGKELMV LE 018POPOoVG TPOTOVS. O VINPEGIES TV
SIKTOH®V €YOVV EQUPLOYYT] GTOVG TEPIGGOTEPOLVS TOUEIS TN KaONuept-
VOTNTAG Hog. AvadhovTon KatvoOpleg EPUPUOYES o TOAD cuyvn Pdon.

Epomiocsig - Apastnprotnreg - Oépata tpog ovlnnon

1. Tuelvar éva 61KTLO VTTOAOYIGTOV;

2. Avalntmote 6To 0100iKTVO TANPOPOPIES Yo TN SOUN TOVL JIKTVOV
THS KIVHTHS THAEPVIaS. Av 6tV TAEN cag Ppickovtal podntéc pe
OLOLPOPETIKY KATUYMYY|, GUYKPIVETE T GYETIKA OTKTLA LETOAED TOVG
amd TAEVPAG SOUNG TOVG (OHOOTKY| EpYaCiat).

3. Avadntiote mAnpo@opieg 610 S1adiKTLO Yol TOL KUPLOL YOPOKTNPIOTL-
K6 000 EVOLPUATOV KOl 2 AGVPUATOV KAVIIIDY ETIKOIVOVIAS.

4. Avalnmote 610 0100iKTVO TANPOPOPIES YO VIINPEGIES VITOLOYIGTI-
KOV VEPOUG.

5. Avalnmote mAnpogopieg yio TNV GUUPOA TV OIKTOMOV VITOAOY1-
OTAOV GTNV LITOSTNPIEN AUEA.

6. Ilog amd T1¢ TapakdT®m TPOTAGELS EIvOl CMOTEC;

A. Ot YrnoAloylotéc Ymodoyng umopel var eitvatl Kivntég GUOKEVEG,
TPOCMOTIKOT VTOAOYIOTEC.

B. Zta Alktva Metaywyng Kvkhopotog ta dedopéva vroPdAro-
VIOl 6€ EMEEEPYNTIO KATA TNV OEAELGT| TOVS OO TO JIKTVO.

I. To Mntporohrtikd Afktva eivon peyarlvtepa amd ta Aiktva Ev-
petog [eproyng.

A. H Tomoloyio AaktuAiov ypnoluomoteital 1060 6€ TOTIKA OGO
Ko evpeiag meploymg diktoa.

KEDQAAAIO

Aixtoa
Yroloyiotwv

o

) 14
0
. 8

[MoAAd ITAnpogoprakd Zv-
GTHLOTA XPN OO0V Ap-
ALTEKTOVIKES 0moBNKELONG
Boaciopéveg oto dikTvo KO
GTO GUVVEQO.

Xprowor Yagpoivoeouot

http://www.w3.org
O opyavioudc World Wide
Web Consortium.

http://www.eett.gr/opencms/
opencms/EETT/index.html
EOvuc Emrpont Tniemikot-
voviov kat Tayvdpopeiov.
http://www.yme.gr
Yrovpyegio Yrodopdv Meto-
POpAV Kot AKTO®V

AéEaic Kherdrd

Aiktvo, petaymyn, Hetddoon,
tomohoyieg, dwadiktvo, LAN,
WAN, vtoAoy1oTIKO VEQOG.
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Teyvnty Nonuoovvn

Y1601 TOV KePaAaiov givar ot padnTéc:

V" Na gvtd&ovv v Teyvnt| Nonpoosvvn oto oynpa g Eeappoopé-
vng Emomung tov Yroloyiotov

V" Na yvopicouv Tig EMGTNUOVIKES TEPLOYES EQUPUOYNS TG Texvng
Nonpoovvng

v/ Na pmopohv va ava@épovy TopELG GTOVG 0TOTOVS £XEL EPAPLOYN T
Teyxvnt Nonpoovvn.

Tv eivon  Teyvnt) Nonpoosovn

To tehevtaia ypovia n Teyvnt Nonupoosvvn €xet evtaybel oto oynuoa
¢ Epappoopévne Emotung tov Yroloyiotodv AOyw tov Bepdtov
OV TPOYLOTEVETAL KO TV OEEIOTNTMOV TOV OVOTTOGGOVTAL GTOVG YD-

POLG EPUPUOYNG TG,

Teyvntq Nonpoovvn (T.N.) givar 0 Topéag TG EMOTUNG TOV
VTOLOYLOTAV, TOV O.GYOLEITAL pnE TN GYEDdiAGT EVOVOV VTOLOYL-
GTIKAV GUGTNLATOV, dNA0O1] CUCTNUATOV IKOVAV VL0 AELITOVP-
viec mOV am0did0VTAL 6E AVOPOTIVY] VO LOGHVY].

H T.N. epopavileton o dbdpopa media, dmwg:

®  GTOV TPOYPOUUUOTIGUO NAEKTPOVIKMY TOLYVIOIDV

® Ot £UTELPO GLGTHIOTO TO OTOI0 YPNCLOTOIOVVTOL Yiot TV ANYM
AmoQAcE®V YOp® arnd hmuota tpaypatikng (ong, didyvmon Kot
Oepaneio acOeveldv

e otV enefepynsio PLOIKAOV YA®So®V ov Pondd oty Katavonon
TOV VONUATOV HHOG YADCCOS LE TN XPNOT UNYAVAOV

® OTOV TPOYPOUUUATIGUO VONUOVOG GUUTEPIPOPAS GE UNYOVES LE TN
YXPNON VELPOVIKOV SIKTO®V T OTO{0 TPOGOUOUDVOLY TIG PUCIKES
OLVOEGELC EVOG VOPDOTIVOL EYKEQPAAOV

®  OTN POUTOTIKY] OOV TTPOYPAUUATICOVTAL VTTOAOYIGTIKE GLGTILOTA
MOTE VO «PAETOVYY, VO «OKOVVY KoL VO «avTIOpoOVY He PBaon Ta
avOpomva podtuTa cvpmeptpopds (Ewdva 3.21).

KEDAAAIO -

Ipogpotioceig

* 2g EVOV ayOVa. GKOKL LETO-
&b avBpdTOov Kot VTTOAOYIGTH
oG oyedtalovror ot mbaveg
KIVAGELS TG U0V

* [Iig Aettovpyet Eva oot
S16pbmong Keyevoypapov;

* [Tog yiverar n avalnmon
TANPOPOPLOV GTO S1adikTLO;
* Me motov tpomo Oa diva-

e 00MYieg G €va LTOKLVOV-
HEVO OO DOTE VO, SLOVOGEL
Hio Stodpopn| e EUTOINL,

1. To popumdt dev Ba Kavet
KoKO o€ GvOpwmo, ovte |
mv adpdveld tov Ba emTpé-
et va Praetel avBpomvo ov.
2. To poumodt mpémet va vmo-
KOVEL TG dlaTary£C TOL TOL di-
vouv ot dvBpmmot, eKTOG av
OLTEG 01 SLTOYES £PYOVTOL OE
avtifeon pe Tov TpMdTO VOLLO.
3. To poumdt opeilet va mpo-
GTOTEVEL TV VTOPEN TOV,
£QOGOV 0VTO eV GLYKPOV-
£T01 LLE TOV TPOTO KOL TOV
dgvTEPO VOLLO.
(Ioadx Acipmo,
Isaac Asimov, 1942)

Ewova 3.21. Xépt pounor.
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Oéuara Epoapuocuévys
Emortiuns tov Yroloyiotamy
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Ka6e popon yvoong pmopet
va dtakpidei og Tpia oTAdI0L:
* [IpooKtnon yvocemv

* Encéepyacio yvooewv

» Xprion yvocemv

Teot Turing

H 16¢a ¢ T.N. tponAfe and
évoL «royvidl pigmong» mov
onuepa etvorl yvwotd og Teot
Turing. Htov éva moyviol
OVAUESH GE £VOV EPOTAOVTO,
pio yovaiko, Kot Evov yneto-
K6 vroAoyloT|. Meta&d ToVg
EMKOIVOVOLGOV LECH MAE-
KTpoviKoD tayvdpoueiov (tn-
Ae-gxtommwmg Turing). O gpw-
TOVTOG UTOPOVGE Vo, B€cel
OTOONTTOTE EPAOTNON EiTE
GTNV YVVOiKa EITE GTOV VTO-
AOY10TH HE TEMKS GTOYO VO
OVOKOADYEL TN GOGTI TOVTO-
TNTO TOL GLVOANTY TOL. Ot
EPWTACELS OTOTELOVGAV T E1-
GEPYOLEVD, O OTOVINGELS TNG
YOVOIKOG KoL TOV VTOAOYIGTH
T0. €EEPYOLEVA TOL GLGTN O
TOG KOl TO TEGT GTOYEVE VL
det&el ) duvartotnta vapéng

HNYOVAV LLE VO LOGHVT).

Ewéva 3.23. O Tlov MoxKdapbv,
(John McCarthy)
é€haPe 10 1971 1o BpaPeio
Turing y1o T GUVEIGPOPA TOV
otov topéa g T.N.

194

Ka0e mpopinua oty T.N. dwkpivetoan og dvo tpuquarta. To mpdto tun-
Lo 0pOpa GTNV OVOTOPACTACT TOV VTOOECEMY KOl TOV GUUTEPAGLI-
TV, EVO TO OEVTEPO APOPE GTOV OPICUO KL TNV TOPUYWYT TOV AOYIKOV
oxéoev petald tov vrobécemv Ko Tov cvunepacpdtov. H T.N. ypn-
GLOTOLEL A0YIKI] Y10, VOL OLVOTTOPOGTNGEL TT) YVAOGT] KOIL TO HHYAVIGHO TV
ATOIEIEEWY Kal TV GCOUTEPAGUATOY Y10 Vo, TNV eneéepyaotel. 'Eva tu-
6 cvotuo T.N. anoteleiton amd Tpia LEPT: TO GTAOIO EIGEPYOUEVOV,
10 oTdd10 emeEepyaciog kot To 6TAdW0 e€epyouévav. Me mapdpoto Tpdmo
omv T.N. kdBe popen yvoong pumopet va avarapactadet oe tpio avti-
ototyo otédia (Euwdva 3.22). To mpdto agpopd otov Tpdmo e Tov 0moio
N yvoon yiveron petadooyn (Ipdockmon yvocewv) Hécm e0IKGY, £Y-
yepwinv 1 unyovikev g T.N. ot oroiot tpo@odotovv pia fdor yvmonc.

Avamrapdoraocn
YVWOEWY

Bdon
Nvoewy
Bdon
MeyovoTwv

Ewéva 3.22. Avanopdotaon ['voocewv and v pepid g Teyvntg Nonposvvng.

Mpéoktnon
YVROEWV

Emegepyacia Xprion
YVWOEWV YVROOEWV

Mny S
Zup

avi) ESaywyn
TMEPACPATWY

Emuépowon xpfiong
ouoTHpaTog

XpiioTng

J

| EiSikég

Mnyavikég TN

To debtepo otdodo (Enelepyacio yvaocemv) apopd oty enelepyacia
aVT®V TTOL EYovv elcayBel kot 6To Tpito 6TAdI0 (Xp|oN YVOGEW®Y), KO-
Taypapetot To oS aflorolovvtal To TEAMKA cvumepdcpata. To tpio
avtd otdde propet va Ppickovral o€ katdotaon aAANAenidpaonc.

E&émEn g Teyvntic Nonpooivng

To 1956 o€ éva gpguvntikd mpodypappa T.N. o Téwv MakxKapOv (Ei-
Kova 3.25) avéntuée o adlyefpikn YAdooo eneEepyaciog MOTOV oV
£€0waoav mOnon oy épeuva tov Ievetikwv Alyopibuwy (Genetic Al-
gorithms). Ot yevetikol adkydpiBuot eivar alyopiBpot ot omoiot avaln-
TOUV péGA Omd £va YOPO LVITOYNEI®V ADGEWV, TNV O KATOAANATN Le
Baon KAmol0 GLYKEKPYEVO KPITNPLO. ZNUOVTIKG TPOPANUATO TOV
avipetonilovial pe avtdv ToV TPOTOo ivar 1 €0peECT PEYIGTOL GLVAP-
™oNg (oG HETOPANTNG, TO TPOPANUA EVPECTG GLVTOUOTEPNG SLodpO-
ung, n oyedioon kukiopdtov VLSI kat o oyedtacudg evog mpoloyiov
mpoypappotoc. Tnv dexoetion tov 70 eppaviovrol ta TpdTa umelpa
ovotijuata (Expert Systems) mg eUTOpKEG EQUPLOYES KL TNV deKaLe-
tia tov *80 yiveton mpoomdOeia Yo evomoinot TV SIIAEKTOV TG YADC-
cag cvvapaotakoy mpoypoppaticpod (Functional Programming) LISP
KAt omd 1o Tpotumo ¢ Common LISP. H LISP Bociletol 6ty anoti-



UNGT GUVOPTNCE®V aVTi Yo TNV eKTEAEST evToA®V. [Ipoypappata Pact-
OUEVO OTO GLVOPTNOLOKO TpoypappaTiond etvar ypoppéva pe Béon ov-
VOPTNGELS TOL OTTOTILOVV POCIKES TYES.

[TapdAinia viortomOnkayv Tta tpata Teyvyta Nevpwvika Aiktva (Ar-
tificial Neural Nets). To avTikeipevo TV TEXVNTOV VELPOVIKOV OIKTV-
oV amotelel £va VPV KAl CVTOVOLO EMIGTNUOVIKO TTEdio, Tov oyeTile-
TOL PE TO YEVIKOTEPO TANIGIO TV EVELOV GLOTNUATOV KOl OIKTUMV.
Mmropei vo oke@Tel KOVEIG Lot GEPE EMTLYNUEVOV EQAPLOYDV OTMG
T £EEVTVOL PIATPOL NAEKTPOVIKOD TOYLIPOUEIOV, O VYNADVY TAXLTNTOV
KOl OTOTEAECUATIKOT OPOLOAOYNTES, KOL 1] GUTOLOTY] OVOYVMDPLOT TTAN-
POPOPLDY TOL £YOVV GNUOGIN KO GUVAPELQL.

"Eva axopo Prpoa oty e£€Mén g T.N. fjtav 1 odvoeon g pe mv Bew-
pla g Acapovg Aoyikng (Fuzzy Logic). H Bswpio g Acapoig Aoyikrg
HEC® KATAAANA®V aAyopiBuov €xel TPOGOPUOGHEL GE GLCTNLOTO DOTE,
HEG® TNG VILAPYOVOOS YVMOOTS LG AGUPOVS KATAGTAGTS VO TPOKVTTOVV
dayepioio Ko cuyKekpéva cuumepdcpate. Baoikog etlonynmg g &i-
var 0 kalnymg Adter Zavtey (Ewova 3.26). Zyetikés eQaproyEs vmdp-
YOLV GE GLGTHUATO TASIVOUNONG KL GE OVTOUATOVS SLOPOMTEG KEWWEVOV.

Tn dexoetio Tov 90 pe ™V avamtuén Kot T S1400GT) TOL SLSIKTOOV ELL-
eavilovton o1 TpmToL evpoeis Tpakxtopes (intelligent agents), aveldptnto
TPOYPAOTO TO. OTToiot AAUPBEVOLY ATOPAGELS KOl OAANAETIOPOVY LE TO
S1dpopa. CLGTAUATA, KoL T, SIOKTVOKE poproT. AkoAovtncav o Eéelr-
ktikog Yroloyiouog (Evolutionary Computation), 1 Noyuoacvvy Zuyvaov
(Swarm Intelligence), n a&lomoinon e Myyavikys Mabnyons (Machine
Learning) xou ) Avaxdivyn I'vaoens oe Baceig Asdouévav (Knowledge
Discovery in Databases) wg katnyopieg g Yroloyioctikyg Noyuooivvyg.

Topueic epappoymv g Teyvntiis Nonuoosvvng

H T.N. enoeeAndnke and v tpoéodo g HAektpovikng, g pukpon-
Aektpovikng kot g vovoteyvoroyiog (Ewova 3.25). H avamtugn kot
N e&€MEn g T.N. otmpiletor otnv aglomoinon yvocemv and TePLoyEg
oL eKTEIVOVTOL OO TN UNYOVIKY £0C TN BE@PNTIKY TANPOPOPIKT).

H T.N. mopéyet v duvatdmta eneEepyosiog 6€ YOPOLG TOL OEV UTO-
pei va &xer tpocPacm o avBpwmog, 6nmg To ddotnua (Euwodva 3.26), ta
BaOn Tov oKeovdV, 01 LOAGUEVEG TEPLOYES.

H T.N. epapuoletar oe éva mAnbog medimv, OTMS 1 GLUTEPUGLOTO-
Aoyio, O GUTOUATIGHOC, | POUTOTIKY, 1| OVOYVOPLOT GMVNG, 1| ELVPVYG
avalntnon oto 010dikTVo Kot ta suoTHaTa EAEYXoV. O poAog g T.N.
elval onUavTIKOG 6TV €miAvon cOvletwv TpoPfAnudtomv, 6to oyedio-
OUO TNG CLUTEPIPOPES UNYOVAV, TN PO PLOUNYOVIKGOV POUTOT Kol
e101kdTEPA OOV YPELAleTOL VO YIVEL OVAAVOT HEGMV KOl CKOTTAV. X1)-
HOVTIKG eSO EQAPLOYNG EMIONG EIVOL 1) OTTTIKY - AKOVGTIKI]) AVTIANYY
Kol M avayvaopion rpotvrwmy (pattern recognition).
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Teyvyij
Nonuaocvvy

Ewova 3.24. Aotor Zdvtey
(Lotfi Zadeh).
Boaouds etonynmg g Acapodc
Aoy to 1965.

H Mnyovua Madnon
TpoypoToTolEiTon 6Tav £vol
VITOAOYIOTIKO GOOTNHA SNt
ovpyel véa LovTELD 1 TPOTL-
mo péool amd Evo cHVOAO Oe-
dopévamv.

s
)
= ——

O E&ehMktikég YToroyop6g
ko1 Nonpoovvn Zunvov
glvar péBodot dradkacidv
Bektictonoinong vroAoyt-
GLMV TOV TPOEKLYOLV TTOPOL-
POVTOS TPOTLTO TOV VILEP-
XOLV 61N VOT. Xe ovTd Yive-
Tt xpNon HobnUaTIKGV ep-
yoieiov and v Oswpia ITi-
Bovotitov Kot To AVVoIKE
SVOTHLOTOL.

H Avaxdioyn I'voong oe
Bdoeig Agdopévarv eivar pia
ovvhetn dwadikacio 1 oroio
mpoodlopilet £ykvpeg, véeg,
APNOULES KO KOTOVONTEG
GYECELG - TPOTLTTO TOV VIAP-
¥oLVv g pia faomn dedopévav.

Ewova 3.25. lotpikd pukpopopmdt
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ENOTHTA

Oéuara Epoapuocuévys
Emortiuns tov Yroloyiotamy

Ewéva 3.26. O «poumovodmey»

™G NASA kotacKkevdotnke yuo

TIV GLVTNPNGN TOV SL0GTLUKOD
mAeokomiov HUBLLE.

man(giannis).
man(giorgos).
woman(aggeliki).

Ewova 3.27. [Ipoypapio o€
Prolog.

Aol ypapel To TPOYpaLpLLL
Kot ektereotel, Oa eppavioTe:
-

omov mepével epotoets. [1y.
?- man(giorgos).

Ko oVl

Yes

?- woman(maria).

KOl OmovTé,

Xpniopol Yrepovvoeo ot
http://www.eccai.org
Evponaiky Xvvioviotikny
Emitponn yuo T.N.
http://www.eetn.gt/
EXnvicn Etawpeia Teyvnig
Nonpocvvng

A&Ee1g KAEOLG
Y7oAoyloTiké povTtéda av-
Opamvng yvoong, Nevpwvi-
K Afktoa, 'Epmepo Zvot-
pata, Acaeng Aoywn, ['eve-
TiKoi AAyopiOpot.
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[No Tapddetypa, 6Ty TEPITTMOOT VOGS TUPAHAOD KOVOYVAPLOT| TPOTV-
TOV» ONUAIVEL KEEATOUIKEVGT] GTOYOLY KOl «OPUGT) VTOAOYIGTN», OT)-
paivel SnAodT| TV KOTOGKELT EVOC GUCTNOTOS TOV «PAETELY KO «OVTL-
Opd» e&ioov KoAd e Tov AvBpwmo. AAAO TESI0 EMGTNLOVIKTG EQPUPLO-
NG amoTehel 1| EUTELPT AVAAVOT| Kot 1] ToPOoYN) CLUPOVADV GTNV taTPI-
K1j O1dyvwor. v 10TpIkn £(0VV ovamtuyel cuGTHHOTA TOV OVOAD-
0LV TO, GUUTTAOUOTO HOG 0COEVELNS, TO 10TPIKO 16TOPIKD, TOL OMOTEAE-
CLOTO TOV EPYACTNPLOKAOV e£eTAGE®V €VOG 0.G0EV KOl GTY GLUVEXELN
poteivovy 610 Bepdmovta 1Tpo P TOKIALD SUVATAV SLOYVAGEWDV.

I'hwoogg mpoypapupaticpov Tov
ypnopomorovvtor oty T.N.

H Prolog sivon pio yYAOGG0, AOYIKOU TPOYPOLLOTIGHOV, 1] 0010 KLpLop-
yel oty meproyn tov epappoyav e T.N.. 'Eva npoypappa e Prolog
glvar pio GLAAOYN Omd YeEYOVOTa Kol KAVOVEG TTOV YPNGUYLOTOLOVVTOL Y10,
va amodelyfoiv KAmoleg TPOTAGELS. ApYIKd 0 ¥pNoTNG EI0AYEL TAL dESO-
uéva evoc mpoPanuarog oto meptBaArov g Prolog. Katomv 0€tel epo-
THOTA YOP® amd avTd 1 TIC OXEGELS TOVS Kot AapPdver amovioels. Ot
amaVTAGELS TOL dtvovion og kdbe epdTNO 0ELOTO0VV OMOKAEIGTIKA TO!
YEYOVOTO, KOl TOVG KOVOVEG IOV £Y0VV 160Dl 6TO EKACTOTE TPHYPOLLLLLAL
(ewova 3.27). Méco and cLGYETIGHOVS Kol GLAAOYIGLOVGS, TO TEPPAA-
Aov g Prolog xotolnyetl va amodeiEel To oAnBEC oG TpoTaong 1 v
TPOoPOAN TOL OMOTEAEGLOTOC TTOV Oal TPOKVWEL.

Avoke@oraimon

H T.N. glvat 0 Topéng TG ETGTAUNG TOV VITOAOYIGTAOV, TOL ACYOAEITAL,
EKTOG TV GAA®V, pE TN oxediaot eveLOV (VONUOVOV) VTOAOYIGTIKOV
GLOTNUATOV, ONAOOT GLGTNUATMOV TOV EMOEIKVOOLV YOPAUKTIPIOTIKG
mov oyetiCovion pe ™ vonuooHvn otnv avOpomivn copmepipopd. Ta
TPOPAMLOTO TOV ETADOVTOL CLPOPOVV TNV AVTIANYN HEG® NG OpOoNC,
TV UNYovikn pabneon, v e€oymyn GOUTEPUGUATOV od PAGELS 0£00-
pévav kKA. H Bacikn yAdooa Tpoypappaticpov g etvar  Prolog.

Epomioscic - Oépata mpog cultnon - ApactnproTnTes

1. ZyoMdote Ko TPOTEIVETE TOVIEC EMGTNUOVIKNG QOVTOGIOG [E K-
pla avapopd oty T.N. EEnynote yoti cog ékavov evivnwmon.

2. No 01epeVVNGETE TL GNUOLVEL Yo TOV AvOp®TO, TOVG NOBIKOVG TOV
KMOKeS Kol TNV e£EMEN Tov N amodoyn fondetog 1 cLUPOLVAGY omd
pio pnyovi 1 évo, LTOAOYIGTIKO GUGTNLA,;

3. Avalnmorte avaeopés otnv T.N. and v apyoio EAANVIKY oKEy,
™ pwboroyia, TV 10TOpia N TN AOYOTEXVIL TV VEOTEP®V YPOVAOV.
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I'hwoodapr

AND operation = npd&n KAI, toun, c0levén, Loyi-
Kk6¢ molhamhaciacuoc. H mpaén diyefpag Boole g
omoiag To amotéAecpa £xel v Ty 1, av Ko poévo
edv kdBe teheotéoc Exel v Ty 1 (EAOT).

Ada. I'evikod 6Komov VYNAOD ETTESOL SOOIKAGIOKT
YA®GGO, TPOYPUUUATIGHOD, TOV AVOTTOYONKE 0pyIKd
VIO TNV o1yida TOL OPEPIKOVIKOD YTTovpyeiov Apuvog
Yo TV VAOTTOINGT TOAD PEYOA®Y EPYMV AOYIGUIKOV.

access = mpoonéhaon. [IpoécPacn ce dedopéva pe
GKOTO TNV avAayvoor, eyypaen 1 petaxkivnon dedo-
UEVOV 1) EVTOADV.

access method = pébodoc mpoonéraonc. 1) Xta tomt-
K@ dlkTLo TP®TOKOALO OV Kabopilel Ol GLGKELN
0o éxel Tpoomélacon 610 HEGO peTaPopdg Kabe otiy-
un. 2) H teyvikn 0 Kot to TpoypapLLoTo yuol T Le-
Takivnon 0edoUEVOV HETAED GUOKELMY E1GOO0V/EED-
S0V Kol KOPLOG UVAUNG.

access right = dwoiopo mpooméraong. Awoimpa
OV TOPOYMPELTAL GE £va XPNOTN Vo £xEL TPOGPaoN
0€ OPIGULEVO OESOUEVOL 1) TPOYPALLLLOLTOL KO VOL TOL Y PT-
oomnotel katd éva cvykekpyévo tpomo (ISO).

access time = ypovog mpoonélaons. O ypdvog mov
yPEBLeTOL Yo TNV AvEDPESN KOl OVAKTNOY| KOTOY M-
PNLEVNC TANPOPOPiag o8 KAmolo €i00¢ VUG, Xv-
YOS aVOPEPETAL GTO UEYIOTO ATOLTOVUEVO YPOVO.

algorithm = aAyopiBuoc. Iemepacuévo cvvoro ca-
QoG Kabopiopévav kavoévov mov fonbodv oty emi-
Avor evog TPoPANUATOG HEGH EVOG TETEPUGUEVOD
apBpod Pnudatov (EAOT).

algorithmic languages = olyopilBpkés yAdooES.
Katnyopia YAwso®V Tpoypatlatic ol KatdAinioy
Yol TNV TEPLYPOPT| TPOPANUATOV TTOV HTOPOVV VO Av-
Bovv alyopOpuKa.

alphabetic data = al@afntikd dedopéva. Aedouéva
7OV OTOTEAOVVTOL OO Ypdppota udvo 1 amd ypau-
LLOTOL KoL OLOKEVOL.

alphanumeric = oA@opOunTKd. XOVOAO YOPOKTH-
POV OV UTopel Vo EUTEPLEYEL YPALLLLATO, YNOIO KO
€101Kd cOUPoAN OGS Y. onpeio oTiEng.

analysis = avdivon. 1) H gdon g avarntuéng evog
GUGTNHOTOC TANPOPOPIKNG KATE TNV 0ol ovoAveE-
TOL T AELTOLPYi EVOG OPYOVIGLOV Kot YiveTot o kabo-
PIOUOG TOV OTOTNOEMV Kol TPOILAYPOPDV TMV TPO-

ypapupdtov. 2) H uebodikn peiém evoc mpoPAnuo-
TOG KOl 1) OladtKoGio TG O1AGTOGNE TOV GE HKPOTE-
PEC LOVADES Y10, TEPULTEPM £PEVVO GE AETTOUEPELQL.

analyst = avoivtc. [Ipécmno pe eiwdkodtnTe TOV KO-
Boplod TOV amoITGE®V Kol T GOVTOEN TV TPo-
SypapdV TOV TPOYPOLUUATOV Y10 0L CUYKEKPILE-
V1| EQAPUOYT.

append = tpocsaptnon. [IpocHnkn cToryeiwv 6To Té-
Aog apyeiov.

application = epopuoyn. Ilpoypdupata mov ypd-
(OVTOL Y10 TNV KAADYT| GUYKEKPUUEVTG OVAYKNG TT.X.
pog enyeipnong oe enelepyocio dedouévov.

applications software = Loyolikd gpoppoydv. Aoyr-
GLIKO TIOV YPAPETOL Y10. VOL KOAOYEL OVAYKES EQUPLOYDV.

arithmetic = aplOuntikdc. Tomog dedopévav ToL
vroopilovy OAEg 01 GOYYPOVESG YAMGGEC TPOYPULLL-
potiopov. Me ototyeio Tov aptdunTikoy THmov dedo-
uévev yivovtot aplOuntikéc Tpaéels.

arithmetic expression = apOuntikn éxepaor. Mia
£KQpaoT Tov TEPAUUPAavEL oplOuNTIKEG TPAEELS Kot
TEAEGTEOLG KoL 1] OTola Umopel va petatponel og o
oA oplOpNTIKY T,

arithmetic operator = aplOunTiKog teAeoTNC. O~
Boio piog YADOCOS TPOYPOULOTIONOD, ToL Kabopi-
Cet v apOunTkn mTpdén wov mpémel va yivel peta&d
dvo terectéwV, Y. +, -, ¥, /, .

array = mivaxkog. Aldtaén 0edouévav (oG 1 TePLo-
GOTEPMV SLOGTAGEWDV.

array element = ctotyeio nivaka. Eva anlo mpocme-
Adoo ototyeio dedopEVOL GE Evav TivaKa.

array index = dgiktng mivako. XOVoAo UG 1| TEPLO-
GOTEPOV TILAOV TOV YPNCLOTOLOVVTOL Yol VO, TPO-
onehootel Eva oTOlXElO TIVaKO.

artificial intelligence (AI) = teyvn vonuocvvn. O
TOUENG TNG EMIGTIHUNG TOV VTOAOYIGTMV, TOV 0G)O-
Aettan pe ) oyediaon evevav (Vonuovmv) VIoAoyl-
OTIKOV GUOTNUATOV, OCTE VO KATOGTEL O VTOAOYL-
GTNG KOVOG Y10 AELTOVPYiEg TOV 0modidovTaL G ov-
Opdmivn vonuocHv.

artificial neural nets = teyyntd vevpwvikd diktoa
7oV £yovv duvatdtTa Labnong petacynuoatifovtag
TNV E0OTEPIKT TOVG OOUT.
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artificial intelligence languages = yA®ooceg teyvn-
g vonuoovvng. ['Adcceg pe doun KatdAANAn yio
avATTUEN TPOYPOUUATOV TEYVITAG VONUOGOVIG.

assembler = cupforopetappactng. [Ipdypappo Tov
petaepalel cuUPoAK YADCCO 68 YAMGGO UNY0VIG
TOV 0£30UEVOL VTOAOYIOTY.

assembly language = cuppolikn yAdoca. ['Adcca
YOUNAOD eMTEOOV €EAPTAOUEVT] OO TO VAIKO KOl 1|
omoia €yl GUECT] AVTIGTOLYlOL LE TN YAMGOO Wy~
VG Amotelel GLUUPOMKY| avamTapAGTAGT) TOL dva-
OKoV KOO, TNG YAMOOoAG HUNyavig Kot ypetaletot
GUUPOAOLETAPPOCT.

assignement = ekympnor. Mnyavicpog Toddtmeng
uog petapintg (ISO).

BASIC (Beginners All-purpose Symbolic Instruction
Code). Anpo@iang YAdccsa Tpoypoppaticpov. Tomt-
K6 aoyoreitor pe avtv 6molog PpickeTat ~-ToLAGYL-
GTOV- GTO TPMOTO TOV PLLOTO GTOV TPOYPOUUOTIGHO.

backup = gpedpeio. Anpovpyia aviypaemv acea-
Agiog TOL PTOPOVV Va xpnotuonomboldy oe TepinTo-
o1 OTAOAELNG TOV OPYIKADV.

backup copy = avtiypagpo epedpeiag. O 6pog xpn-
cllomoleiTol yuo To avtiypa@o evog apyeiov 1 mpo-
YPALLOTOG TOV TNPEITOL GTNV TEPINTWOT| KATACTPO-
ONG TOL 0Py LKOD.

binary search = dvadwn avalimmon. MéBodog ava-
Mong xatd Vv omoia Ta dedopéva dtapovvtot Ot
adoykd oe dvo ioa Tunpata. ‘Eva amd ta dvo Tunpo-
TO. AMOAAAGGETOL OO TEPALTEP® EPELVA, YATL ElvaL
YVOGTO OTL OeV TTEPLEXEL TO TPOG avalTNON 0e00UEVO.

boolean (data type) = Aoywdg tOmog dedopévov. To-
TOG OEOOUEVOD UE VO TIHES: aANnONg (true) - yevdng
(false).

bridge = yépupo. Mo nAekTpovikn cuckevn 1 Aoyt-
GUIKO TTOV YPNOLOTOLEiTOL V1o TN GVVOEST] EVOG TO-
OV N TPOTOKOAAOV S1KTVOV pe Eva GALO.

bubble sort = taivounon pucaiidag. ATAOg aiyo-
p1Bupoc ta&vounong katd Tov omoio dladoyiKd 6Tot-
yela ouykpivovtar peta&d Toug Kot €6y dev givat To-
nobetuéva cmaotd, avtpetotifevtal. H dwadikoocio
ot emavarapuavetal pExpig 6tTov Kapio GAAN avTl-
uetdbeon oev pmopet va. yivet.

business applications = emyeipnolokéc epappo-
véc. Katmyopio e@apuoy®v mTpocavatoMoUEVOY
OTIG OVAYKEG ETLYEIPNOEDV. ZVYVEA OTOKOAOVVTOL KoL
EUTOPIKES EQUPLOYEC.
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C Language = yAoooo C. [Adoca vynAov emumé-
dov 1aitepa KATAAANAN Yo T dnpiovpyio AoyiGL-
KOV GLGTNLATOC.

C++ Language = yYAdoco CH+. AVTIKEWWEVOOTPEPNG
éxdoon g C.

COBOL (COmmon Business Oriented Language).
IMwooa Tpoypappaticpod vyniov exmédov, Poct-
ouévn otV AyyAIKT|, IOV PN CILOTOLELTOL KUPIMS Y10,
SLYEIPIOTIKEG EQPUPUOYES.

call = K\non. H evepyomoinon &vog mpoypdppotog
VTOAOYIGTH], MG POVTIVAG 1] OGS VITOPOVTIVOC, GL-
vifwg pe kabopiopd TV cLVONKOV 16000V Kol
eKTELEDT GALOTOG TPOG Eva onpeio elodov (ISO).

cloud computing = YmoAoyiotikd NE@og 11 GOVWVEQO.
TTapéyetl vTOAOYIGTIKOVG TOPOLS (OTTMG OLAPOPES EPOP-
poyéc, Pdoelg dedopévmv, vmnpecieg apyeimv, nie-
KTPOVIKO TaLOPOLEID K.0.,) UEC® €VOG SIKTOOV LTTO-
Aoylotav. Tlpoxetton yioo pior ToyKOGHLO TEYVOLOYIKY|
VTOJOT GTIV OToioL O ¥PNOTNG EVOC VITOAOYISTY| £XEL
TPOGPaoN Kot XPNCUOTOLEL AOYIGLUKO KOt OEO0UEVO,
To. omoia etval eykateoTnéva 1) BpiokovTol EKTOG TOV
TPOGMOTIKOV TOL VITOAOYIGTIKOY GUGTILLOTOG.

Cloud Service Provider (CSP) = I1dpoyoc vrnpe-
GL®V GOVVEQPOU.

code = KOOKOG. 1) ZVvoro pn dPOPOVUEVOV KAVO-
vov mov kabopilovv Tov Tpdmo e TOV 0moio ded0-
HEVO UTOPOVV Vo TOpOcTABoLV e SLaKpLTn Hopen
(ISO). 2) 'Eva 1 meptocdTEP TPOYPALLOTO ) T LLOL
TPOYPELLLULATOC.

combination = cuvévacuodg. Agdouévo TAnboc duo-
QOPETIKOV GTOLYEIMV EMAEYUEVOV amd €va GUVOAO
yopic vo Aappdvetar vedyn n ddtaén otV onoia
Bpiokovrtal ta otoryeio avtd (EAOT).

command line = ypoppn eviolov. M ypappn 006-
vng, ovvnBwg N tehevtaie, omnd TV omoia Uropovv
va 50000V EVTOLEC TPOG TO AEITOVPYIKO GOGTN L.

comment = 6YOA10. [ A®GGO1KO SOUM O TOL EMITPENEL THV
E160YWYN KEWEVOL GE Eva, TPOYPOLLD, YOPIG VoL VITdp-
YEL AVTIKTUTOC otV EKTEAEDT] TOV TTpoYpapaTog (ISO).

communication = gmkowvwovio. Mo emkowvovio me-
phopPavel téooepa Pacikd oTotygio: o Ty, va
KOVOAL ETIKOVOVIOG, EVOIV TPOOPIGLO KOL EVOL VDAL

communications network = diktvo emKowvmvidv.
M. GLALOYY| JLLGLVIEUEV®V LOVAI®V OV TOPE-
YOLV VTN PEGiES EMKOV@VING dedoUEVMY 6TOVS GTaD-
LOVG TTov elvat cuvoedepévol e To d1KTLO.



communications nodes = entkowvaoviaxkoi kKopot. Ot
VTOAOYIGTEG TTOL GLUVOEOVTAL G £VOL JTKTLO.

compile = petoylottilo. Metappdlon oe YAOGGO Y0-
UNA0D ETUTEOOL TPOYPOLLLLE, VTOAOYIGTY| EKPPUCLEVO
o€ YAdooo TpocsavatoMopévn oto Tpofinua (ISO).

compiler = petaylottiot. Ilpdypappo vroroyt-
o711 TOV Ypnoiponoteital yuo va petayrottiCet (ISO).

computational complexity = vmoloyioTikn mTOAL-
TAOKOTNTO.

computational theory = Oewpia vmoroyiopov.

computer program = TpOYPULLO VTOAOYIGTY. AKO-
AovBio evtoldv KotaAANA@V Yoo eneepyacio. H
enekepyacio pmopel va mepthapPdvel tn xpnomn evog
GUUPOAOLETOPPACTT, EVOG LETUYADTTIOT, EVOG Ot-
EPUNVELTN 1 GALOL UETAPPUGTY], VIO VO TPOETOLLA-
GEL TO TTPOYPOULO Yio EKTEAEST KOOMG KoL TNV 1010
™V ektédeon tov mpoypdupotoc (EAOT).

computer science = ETGTAUN TOV VIOAOYIGTOV,
Tnpoeoptk. O KAGOOG TG EMOTHUNG KOl TEXVOLO-
yiog Tov acyoAeital e HeBdd0VE KO TEYVIKES AVOpE-
popeveg otnVv enefepyacio dESOUEVOV TOV EKTEALOD-
vton pe avtopato péso (EAOT).

condition = cuvonkn. 1) Mo ékppacn o€ TpOypaLL-
po M owdikacio mov pmopel vo ektiunBel gite mg
aANONG eite ™G WYELONG, OTOV EKTEAEITOL TO TPOYPOLLL-
pa 1 M odikasio. 2) Mia Ty amd £va GUVOAO GL-
YKEKPLEVOV TILMVY TOV [mopei va AaPet Eva ototyeio
dedopévov.

cryptography = kpvumtoypoagio. ZOVOAO TEYVIKOV
UETATPOTNG €VOC UNVOUOTOG GE KOOKOTOUUEVN
LOPON OCTE Vo Unv yivetol avtiinmtd amd Tpitovg.

DBMS — (Database Management System) = X001n-
po Awyeipiong Baoswv Agdopévov — ZABA. Eivat
OVTOTEANG GLAAOYN OO TUNUATO AOYIGUKOV (TTpo-
ypdppata) yo T dnpovpyia, enegepyoacio Kol ov-
VvIpnon tov PAceny dedouévey.

data = dedopéva. [Mopdotaon yeyovotmv, Evvoldv 1
EVIOADV GE TUTOTOMUEVT] LOPPT] TOL E1vaL KOTOAAN-
An o emkovavia, eppnveio 1 eneepyacio amd Gv-
Opomo 1 avtopota péca (EAOT).

data base = Bdon dedopévav. 1) Xvdioyn dedopué-
VOV UE GUYKEKPUUEVT] SOUN Y10, OTOdOYN, OToBNKEL-
o1 Kot Topoyn SedOUEVOV YL TOAAOVG YPNOTEG OE
ka0e {tnom. 2) ZuAloyn S106VVOEOUEVOV dESOUE-
VOV 0pYOVOUEVOV GOUPOVE TPOG £V GYNLa faong
dgdopévav yoo TNV eEummpétnon oG 1 TEPIGGOTE-
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POV EQAPLOYDV.

data dictionary = Ae€iko dedopévav. 'Eva Aelucd
TOV oTOLEIWV dEGOUEVOV TOL PN GLLOTOOVVTOL GE
po Béiorn dedopévav 1 6 KATOWo £€PpY0 AOYIGLUKOD
pali pe TG ocvoyetioelg Toug He GAAo dedopéva Kot
TPOYPELLLLATO TTOV TA, YPTCULOTOLOVV.

data entry = sicoywyn dedopévov. Awdikacio -
cayOYNg and €101KO TPOSMTIKO TV SESOUEVOV GTOV
VTOAOYIGTH Yo emeéepyaaia.

data processing = eneepyacia dedopévov. H ov-
OTNUOTIKY eKTEAEON TMpdlewv og dedouéva. [apa-
delypata: YEPIoHOG, CLYYDOVELOT), TAEVOUN G, G-
Boropetdopaocn, petayrotrion (EAOT).

data structure = doun oedopévav. ‘Eva cbvolo de-
dopévav poll LE TIG EMTPETTEG AELTOVPYIEG GE QUTAL.

data transmission = petédoon dedopévov. H «dbe
€100Vg HeTAPOPE OESOUEVOV GE ATOGTACT).

data type = tOmog dedopévov. XTI YAMGGES TPo-
YPOLUATIGHOV, £va 6OVOAO TGV poll pe éva ohvo-
Ao emitpemopévav Tpdéewv (ISO).

data validation = emkOpwon dedopévav. Atepyo-
ol TOV ¥PNGYLOTOLEITOL Y10l VO SLUTIGTAOVETOL 1) Op-
00tnTa, N TANPOTNTO 1] 1] AOYIKOTNTO TV OEGOUEVMV
(ISO).

data value = tiun| dedopévov.

debug = aipo cedipata (o Tpoypoupatiopd). Avi-
yveb®, evtomilo kot e&oAeipm GEAAUNTO GE TPO-
YPAUHOTO VTOAOYIGT )| 6€ GALO Aoylouiko (ISO).

debugger = amoceoipatoc. Bondntikd mpdypap-
Ha -mov GuVNOWE TapEYETOL e TIG CVYXPOVES YADG-
GEG TPOYPOUUUATICHOV- Kot KaOIGTA 0modoTIK) TNV

£€PELVO Y10 TOV EVIOTIGUO GOPOAUATOV GE EVOL TPO-
YPOUHQL.
debugging =

OTOGPUAUATMOOT, EKGOEUALATOOT).

"Eleyyog g AOYIKNG €VOG TPOYPAULOTOS YO TOV

EVTOTICUO KOl OTOULAKPVUVGT COOAUATOV.

dimension = didotacn. O apBUdg TOV SEIKTOV O
évav mivaxo. [evikdtepo o péyliotog optOpog xon
TAEN pag oepdg and cuoyeTlopeva oToLyEia.

distributed data processing = Kotaveunuévn emne-
Eepyaoia dedopévav. Enegepyasio dedopévov otnv
omolia pepicég N OAeS amd TIg Aettovpyies enelepyaci-
oG, amoffKevoNg Kl EAEYYXOV, EKTOG OO TIG AELTOVP-
vieg €16000v/€E000V, gival Saomappéves HETOED TOV
otabuov eneéepyaciog dedopévov (ISO).
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documentation = texpunpioon. 1) Awyeipion tekun-
piov. H dayeipion tekumpiov mov pmopel va mept-
Aappdver Tic evépyeleg TPOGIIOPIGHOD, ATOKTNGONG,
enekepyaciog, amodnkevong Kol SlVouUng Tovg. 2)
YvAAoyn tekunpiov. LvAloyn tekunpiov ¢” éva de-
dopévo Bépa (ISO).

editing = ocOvtoén (mpoypoppdtev, dedopévav). 1)
MeTaoynUOTIGHOG TILAV GE TAPAGTAGELS TOV TPOJL-
aypaeovtatl amd dEGOUEVO LOPPOTVTO. 2) AladtKacia
EYYPUPNG-010pBmONG £VOG TPOYPAULOTOS 1| TPOETOL-
pociog dedopévmv e xpnor KatdAAAov Tpoyplip-
LLOLTOG.

editor = cuvtdrtng. Bonontiko npoypappo vroroyt-
oTN oXeOGUEVO Y10 VO EKTELEL AetTovpyieg OTMG €1~
ocaymYy", eravadievfétnon, Tporonoinot Kot dtorypo-
oM 0e00UEVOV GUUPMOVE, LE TPOSIOYPULUEVOVS KO-
vovec.

entity = ovtémrta. Omo0MmOTE GUYKEKPIUEVO 1)
aeNPNUEVO  OVTIKEILEVO EVOLPEPOVTOC, GLUTEPL-
AOUPAVOUEVOV KOl TOV GUGYETICEDV LETAED OVTIKEL-
pévov. o tapddetypo évo tpdcmmo, EVa aVTIKEIE-
vo, éva cupUPav 1 po dlepyacio EVOIaPEPOVTOG Kt
T GYETIKA dedopéva Tov TPEMeL va, amobnkedovtal
o€ o faon dedopévov.

evolutionary computation = e£gMKkTIKOG LITOAOYL-
opog. Elvar pia dwdikacio mov akoiovBel kamolo
KA oplopévo povtéro, to omoio eival koTovon-
T6 Kol propel vo ekepootel pe Evav aiydpdpo,éva
TPOTOKOAAO M [0 TOTOAOYi0 SIKTVOV.

executable = skteléoipoc. Kadikag cuyvd vid pop-
oN apyeiov diokov Tov omoio Umopel vo EKTEAEGEL TO
€V YPNOEL AEITOVPYIKO GOGTI LA,

executable code = ekteréoipog kddkag. 'Eva ocvvo-
AO EVIOL®V YADGGOG UNYaviS Y10 SEGOUEVO VITOAOYL-
oTf N WIKpoemeEepyaoTn, TOL Umopel Vo EKTEAECTEL
ar’ evbeiag ympic va ypelaleTaleTayAOTTION.

expert system = £unelpo cvotnua. [pdypappa wov
EMOEIKVIEL VONLOVO. GUUTEPLPOPA GE GUYKEKPLULE-
voug topeig Kot dtadkacieg, avaioyn evog avlpm-
OV EUTELPOYVAOUOVA LE EWDIKOTNTA GTOV 1O10 TOUEQ.

expression = ékppaon. ['Awceckd do6unua yo. Tov
VTOAOYIGUO IOG TIWAG ammd €vav 1 TEPIEGOTEPOVG
TeEAeGTEOVC. TeEAEGTEOL UTOPEL VAL EIVOIL KUPLOAEKTIKEG
otadepEc, avayvopLoTIKY (TOVTOTNTOG), AVUPOPES GE
nivaka, kKAnoelg ouvapmoewv kin (ISO).

FIFO (First In-First Out) = np®T0g HECA-TPDOTOG
¢€w. Tpomog Aettovpylog oG ovpac, Kot ToV 0Toio

1102

TO TPMOTO GTOYEIO TOV €1GAYETOL EIVOL KOL TO TPMTO
mov pmopel vo e&aryDet.

FORTRAN (FORmula TRANslation). H mpon
YADGGO TPOYPUULATICHOD VYNAOD ETUTEIOVL TPOGH-
VOTOMOUEVT) GE EMGTNUOVIKA TPOPANLLATA.

FTP (File Transfer Protocol) = mpmtokoAlo peTO-
@opag apyeiov. 'Eva mpmtokoilo emtkotvoviag tov
Internet yio ™ SeKTEPAIMON AEITOLPYIDV LETOPO-
pag apyelwv.

factorial = mopayovtikd. To yvouevo T@v PLGIKOV
aplBuov 1,2,3,... uéxpt évo 6£d0UEVO PLGIKO AKEPULO
(mov ocvpmeptrappdaveror) (EAOT).

false = yevdnc. Aoywn tiun mov pmopel v amodobet
G€ LETAPANTEC AOYIKOD TOTTOV.

field = wedio. [Ipokabopiouévo TN LIOG EYYPOPNS
TO 07010 YPNGLUOTOLEITOL Y10 KATOL0 1010 TEPT) KOITN-
yopia dedopévav (ISO).

file = apyeio. XHvoro amd cvvagelg eyypapés mov
voiotavtar emelepyoacio ¢ po povada. BA. xot
record.

function = cuvaptnon, Aettovpyia. 1) Mabnuotikn
ovtotnta TG omoia M TN eEaptdTol amd TIC TUYES
LG 1) TEPLOCOTEPMOV OVEEUPTHTOV LETAPANTOV KOTA
TPOTOV TTOV W10 LOVASIKY T TNG eENPTNUEVIG LE-
TafANGe, onAadn g idlog ¢ ouvapTnoNg, AVTL-
oTOlYEL 6 KAOE EMTPETOUEVO GUVOVOGUO TOV TILDV
Kkafopiopévev Teploy®@v tov avebdpmmtov uetafin-
v (ISO). 2) L& YADCoEG TPOYPUUUOTIGHOD, d1adl-
Kooio 1 ool OTaV EKTEAEITOL TOPEYEL Ui TN KO
N kAo g omoiag pmopel va, ypnoporoindei og te-
Aeotéog ot o Ekepao. [lapdderypa: n cuvapt-
on SIN mapéyet v T ToL NUX, 6TV KoAgital pe
SIN(X) (ISO).

functional programming = cvvoptnolaKodg mTpo-
ypoppotiopdc. Hpoypappatiopodg o omoiog €xel wg
Bacikég Tov TapAUETPOVG GUVAPTICELS

fuzzy logic = acapnc Aoyikn. Aoywkn 1 onoia e£dye-
Tol e Baon TIg EUmELPIEC KOt TO GOUTEPAGLLOTE LLOG,

gateway = TOAN (SIKTO®OV). AEITOLPYIKT LOVEAI TOV
SlooLVOEEL 6VO SIKTVO VTTOAOYIGTAOV LLE OLOUPOPETIKES
apyrtektovikég diktvov (ISO).

GIGO (Garbage In-Garbage Out) = dypnoto otV
gloodo-aypnota oty €£0d0. Opog mov ypnoiponot-
gltan Yo va ONAOGCEL TO YEYOVOS, OTL OV T OEOOUEVA
€160000 gival akaTdAANAQ, TOTE KOl TO OTOTEAEGLO-
ta Oa elvon emiong axaTGAANAQL.



general-purpose language = yA®cco yevikng xpn-
ongG. M'A®GG TPOYPUUUATIGHOD KOTAAANAN Y10, Lo
gvpela TEPLOYN EQAPLOYDV.

genetic algorithm = yevetikog akyopidpoc. ALyopib-
LLOG TTOL YpMGIUOTOtEl TNV 10€a TG e£EMENG péca amd
(QUOIKEG EMAOYEG KOl OOOTAVPAOCELS, MOTE VoL PPet
AoELS G€ TPOPANLLATA TOV HUTOPOVV VO TTEPLYPAPOVY
LE QVTOV TOV TPOTO.

graph = ypdopog, ypaenua. 'Eva covoro onueiov,
KOPLO®V 1 KOUP®V Kot £V GOVOLO AKUOV, TOEDV 1|
YPOUU®MV TOL EVAOVOLV LEPIKA 1 GO0 TaL onpeiol TOL.

hacker = (mAnpo@opikdc) mepatic. EvBovoidong
NG TANPOPOPIKNG TOL YPNGLLOTOLEL TN YVDOGCT TOV
KOL TO LEGQ Y10 VO, ATOKTNOEL aveEEOVGLOdOTI T TPO-
ofaon 6g TPOGTATELUEVOVG TOPOUC.

host computer = vroroyioTig VTOJOYNG. X diKTLO
VIOAOYIGTMV, KAOE VTOAOYIGTNG OV TOPEYEL GTOVG
TEMKOVG YPNOTEG VIINPEGIES, OTMOG VITOAOYIGLOVG KOl
npocPacn oe Phoeig dedopévmv Kal Tov UmopEl va
emutehel Aertovpyieg eEléyyov Tov diktvov (ISO).

high-level language = yA®cco vynAol emumédov.
MNdococo Tpoypappoticpod Tov TPOGOoUOLdlel TG
(QUOIKNG YADOGOG Kot Tov ¥peldletatl Eva petoylmt-
TIoTN 1 éva dtepunvevty m.y. Pascal, COBOL, FOR-
TRAN, PROLOG, BASIC k.

index = deiktng, evpetnplo. 1) Katdroyog mepre-
YOUEV@V €VOG apyeiov N evog eyypapov pall pe to
KAEWOE 1 TIG TOPOTOUTES Y10 EVIOTIGUO TOV TTEPL-
EYOUEVMV. 2) XTOV TPOYPUUUATIOUO, EVOGC OKEPALOG
nov avayvopilel ) 0éon evdg otoryeiov dedopévov
oe o akolovbio otoryeimv dedopévav. 3) XouPo-
Ao M ap1Buds Tov ypnoiponolEiTal Yo v avayvmpi-
(el cLYKEKPYEVT TOGOTNTA GE TTIVOKO, OLOI®MV TOGO-
mtov. 4) [Mivaxog mwov ypnoonoteitot yio vo gvio-
miCovtal eyYpapEG o€ £VaL GOVOAO GEIPLOKMV OESOUE-
vov pe delkteg N o€ €va apyeio [e SeiKTEG.

informatics = mAnpogopuy.

information = mAnpogopia (g¢). v enelepyacio
TANPOPOPIDV, YVAOCT OV APOPd TPAYHOTH OTMG
TPAEELS, EVVOLEG, OVTIKEIIEVD, YEYOVOTA, 10£EC KOt Ol-
gpyaciec, OV HEGO GE CLYKEKPEVO Kelpevo Exovv
pio Woitepn onpocio.

information processing = enefepyocio TAnpopopt-
®v. H cvotmnuoatikn ektéleon Tpaéemv oe dE00UEVAL.
[Hopadeiypota: xepiopoc, cuyy®vevon, ToSvoun-
o1, VTOAOYIoUOS, GLUUPBOAOUETAPPACT, LETAYADTTL-
on (EAOT).
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information system = ntAnpogoplokd cvotnua. X0-
omuo. vroloylot mov emeepydaletal dedopéva,
MOTE VO TPOKLYOLV TANPOPOPIES TOV UTOPOLV VO
ypNooTonfovy ot Ayn aroQdcemy.

instruction = gvtol). e o YAOGGO TPOYPOLLATL-
GLOV o EKQPOCT] TOV €YEL VOO Kol 1) omoio Ko-
Bopiletl o mpaén ko Tpocdopilel TOVG TEAEGTEOLG
mg, av vrdpyovv (ISO).

instruction set = chvolo evtohmv. To cOvoro TV
EVIOADV UNYOVIG EVOG GLYKEKPLLEVOD DTTOAOYIOTY.

integer = axépatoc. 'Evog amd toug apibuovg 0, +1,
-1,+2,-2, ..

interpreter = diepunvevtig (o€ TPOYPULLATIGUO).
1) [Ipoypappo. VTOAOYIGTH TOL YPNGLLOTOLEITAL Y10
va dtepunvevel (ISO). 2) [podypappo mov petaepd-
(et ko extedel KAOe evToAn HOG YAMGGOS VYN0V
EMIEOL TPV TN LETAPPUCT] KO EKTEAEST] TNG EMO-
LEVG EVTOANC.

iterative = emavaAnmtikoe.

kernel = mopnvag. 1) To pépog evog Aettovpyikon
GLOTNOTOG OV ekTeAel Pacikég Aettovpyieg, OTMS
eKydpNoN TOP®V VAIKOV. Xvv. tov nucleus. 2) [1po-
YPOULO IOV EKTEAEITAL GE SLOPOPETIKA TTEPPAUALO-
VTo. AEITOVPYIKOD cuotNuatog. 3) Mépog mpoypdp-
LLOTOC TTOV TTPEMEL VoL £IvVOL GTNV KUPLOL LLVTUT] Yo VoL
QOPTAOVEL AAAL LLEPT] TOL TPOYPELLLULOTOC.

knowledge-based system = cOotnuo Paciopévo ot
YVOOT. 0ot Tov e€0yel AOYIKA GUUTEPAGLOTOL
omd €va GHVOLO YVADGEWV.

LIFO (Last-In-First-Out) = teAevtaioc HEGA-TPDTOC
é€m. Tpomog Aettovpyiog o€ pio dopn SESOUEVOY,
KoTé TNV omoia To otolyeio mov glonydn TELELTAiO
€lvol Ko TO TPMTO TOL AMOGVPETAL.

LISP (LISt Processing) = yAwooo LISP. Tococa
TPOYPULLATIGHOD GYESUGUEVN Yo emeepyacio At-
GTAOV TOV YPNOCLLOTOLEITAL EKTEVMG Yo TPOPA AT
TEYVNTNS VO LLOGVOVIC.

LOGO. I'\®cco mpoypopoticpod vyniol emime-
S0V KOTAAANAN Yo Lkpég NALKieS.

language = yA®oca. ZOVOAO YopaKTp®V, GOUPATL-
KOV Topadoy®dV Kol KOVOV®V IOV YPTGLILOTOI0VVTOL
v va dwafalovv mAnpogopieg (ISO).

language processor = eneepyactg yAwoscag. [1po-
YPOLLLO VITOAOYIOTH] OV ekTeEAEl Agltovpyieg OMMC
UeTaPpooT, dlepunveio Kot AALEG EpYOCTIES TOVL OOl
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TOUVTOL Yo TNV ene&epyacio pog optopévng YADG-
cag mpoypappoticpot (ISO).

library = BiloOnkn. 1) Apyeio 1 GVvoAo cuoyETL-
Copévov apyeimv. 2) ZvAhoyn GLVOPTHCE®Y, KA CE-
OV, VTOPOVTIVAOV 1| AAAWV dedopévmv. 3) Apyelo dOe-
dopévmv 1o omolo mEPLEYEL apyeiol KOl TANPOPOPIES
ELEYYOL OV TOVG EMITPETETOL VO TPOCTEANUGTOVV LLE-
LOVOUEVAL.

line editor = cvvtaktng ypopuns. TOmog cuvtditn
oToV omoio TapéyeTal 1 dSuvatdTnTo, S10pHwong povo
O€ EMMEDO YPOUUNG.

linkage editor = cuvdétng. [Ipodypappa vroloyiot)
TOL YPNOCLULOTOLELTOL Y10 VoL Sniovpyel o popTdGL-
un evotmro omd po 1 TEPIGGOTEPES AVTIKEYLEVIKEG
EVOTNTEG, TOL £XOVV UETAPPOCTEL avelapTnTa 1 Ao
(POPTAOCIUEG EVOTNTES LUE CUUTANPMOCN TOV AVTIGTOL-
YOV PETAED TOV KOW®MV 0VAPOP®V TOV ¥PTGLLOTOL-
00VTOL OO SLAUPOPES OVTIKEUEVIKES EVOTNTES KOl EV-
deyoueva pe petabéoeis otoyeiov ot pviun (ISO).

linked list = cuvdeouikry Moto. Mo Aloto oty
omoia 1 petdfoon and Evav kOUPo oTov enOUEVO Yi-
VETOL e T Ypriom evOg deiktn (pointer), Tov amoTe-
Ael uépog Tov KOuPov.

linker = cuvdétng. BA. linkage editor.

linking loader = cuvdetikdg @optwtig. Bondnri-
KOG emeepyaotrg mov ekteELEl GVUVOEST Kol POPTWOT
€VOC LETOQPAGUEVOD TPOYPAUUOTOS LE GKOTO TNV
EKTENECT] TOV.

list = AMota. Awtayuévo obvoro ototyeionv (ISO).

loader = poptotg. [Ipdypappa vroAoyloT| TOV Ue-
TOPEPEL OEdOUEVO TNV KLPLOL LLVALLT).

local area network (LAN) = tomik6 dikTvo. AlkTvo
VIOAOYIGTMV TOTOOETNUEVO GTO YMPO €VOC YPNOTN
o€ mEPLOPLoUEVT Yewypapikn eptoyn (ISO).

local variable = tomikn petafint. Metafint) g
omoiag To OVOLLO KO 1) T LTopovV VoL PTGLULOTOL-
NnBovV Hévo péEGH GTNV EVOTNTO TOL TPOYPAUUATOG
omov opiletTat.

logic programming = A0yiKOG TPOYPOULOTIGHLOG.
Mé€00060¢ KataoKeLNG TPOYPOULATOV MG GOVOAL AO-
YIKOV KavOvav pe mpokabopiopévoug aiydplduovg
v Vv enegepyacio SedopuEVmV £16O00V.

logical constant = Loy otalepd. Xtalepd pe Tiun
aAnOMc N yevdnge.

logical expression = Aoywkn éxepaon). Exppaon mov
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TEPIEYEL AOYIKOVG TEAEGTEG KOl TEAEGTEOLS KO TTOV
umopei va avtikotaotadel pe Ty T aAntng n yev-
.

loop = Bpoy0g. ZVVOLO EVIOA®Y OV pmopel VoL exTe-
Aeotel emavelAnupéva, 6G0o IGYVEL L0 OPIGUEVT] GLV-
onkn (ISO).

machine language = yAd®ooa unyovng. l'hocca yo-
UNAOD EMMESOL TTOL Ol EVTIOAEG TNG GTOTEAOVVTOL
uévo amd evrorég unyavig (ISO).

machine learning = pnyovikr padbnon. Eivor n pé-
Onon oe éva Yvootikd cHota OTmG YiveTon avTiAn-
nt oty Kodnpepwvn Lon Kot cuvdéeton pe dVo Pact-
KEG 1010TNTES O) TNV IKAVOTITO OTHV TPOCKTNGT YVO-
ong katd v aAAnienidpaon pe To mePPArrlov Kot
B) v wavotra va feATidver pe Ty EXavaAnyn Tov
Tpomo ekTéELEONC Lia EVEPYELOG.

menu (list of options) = kotdAoyoc emroydv. Koa-
TAAOYOG SLVOATMOV EPYACLOV TOV TOPEYEL GE LU0 G-
YKEKPUEVT] QAo epyaciog Eva TPoidv AOYIGHKOD.

multiprocessing = moivenetepyacio. Tpdnog expe-
TdAAevoNg TOV emTpENEl TAPAAANAN emelepyacio
amd VO 1 TEPIGCOTEPOVS EMEEEPYACTEG EVOC TOAL-
eneepyaotn (ISO).

multiprogramming = nolvpoypapupotiopog. Tpo-
TOG EKUETAAAEVONG TOV EMTPENEL OLEUTAEKOUEV
EKTEAEGT] OVO 1] TEPLGGOTEPMY TPOYPUUUATMV VITO-
Aoylomn amod Evay kot povo eneepyaotr| (ISO).

multitasking = rolvdiepyacia. Tpdmog ekpeTtdiien-
ONG OV EMITPEMEL TN GLUVTPEYOVGA dlelaymyn M T
dlepumiekopevn ektéhecn 600 N TEPIGGOTEP®Y GTOL-
yrewwdmv epyaciov (ISO).

multiuser system = oGO TOAALGV YpNOTOV. X0-
oTNUO. HE SLVATOTNTO TPUKTIKG TOVTOYPOVNG VTO-
oTNPIENG TOALDV YPNOTAOV.

NOT operation = npd&n OXI, dpvnon, AOyKn avTi-
otpopn. H povadwio mpaén diyePpog Boole ¢
oTolog TO AmMOTEAEGHLO EYEL TIUN avTifeT omd avTHV
tov teheotéov (ISO).

network = diktvo. Eva cuvolo koppav pali pe toug
KAadovg dtaovvdeong Tovg (ISO).

network topology = tomoAoyio ductdov. H dibtaén
TOV GLVOECEMV Kol KOUPOV 6g éva diKTvO.

networking = dictowon. H ohvdeon yeoypapikd yo-
PIGLEVOV VTTOALOYICTOV HECH YPOUUMY ETKOWVMVIOG.

node = kopuPog. 1) Ze diktvo dedopévov, onueio



OOV pio N TEPLGGOTEPEG AEITOVPYIKES LOVADES Ol-
acLVOEOVY Kavaila 1 KukAdpato dedopévav (ISO).
2) H mopdotaon [og KoTdoTaong 1 evog YEYovOTog
pe ™ ypnon evog onueiov og éva didypappa. 3) Ta
oToryeia pog dopng 8€vopou 1 cuvdedepévng AMotag.

nucleus = mopnvag. To Tpquo Tpoypdppatog erEy-
YOV TTOV dtapévetl oty kvupo pviun (ISO).

numeric character = apiOuntucde yopoxtmpag. Xopo-
KTHPOC OV OVIIKEL GTO GOVOAO TV ymeimv 0 £mg 9.

OSI (Open Systems Interconnection) = dtacHvde-
o1 aVOIKTOV cvotnudtov. H dtacvuvdeon cvuotnud-
TOV VIOAOYIGTOV GOUPVa pe to tpdtuma [SO kot
116 ovotdoelg CCITT yw v avtaAiiayn dedopévov
(ISO).

object oriented language = OVTIKEWEVOGTPEPNC
yAdooa. ['AGGGO TOov avtovakAd TIg €vvoleg TOV
OVTIKELEVOGTPEPOVS TTPOYPOLLATICLOV.

object oriented programming = oVTIKEYLEVOOTPE-
ONG TPOYPOUHOTIoHOG. MéEB0dog Yo dounon mpo-
YPOUUATOV MG LEPAPYIKE OPYOVOUEVES TAEELS, TOV
TEPLYPAPOVV T OESOUEVA KOL TIG AEITOLPYIES AVTL-
KEWEVAOV, TTOV UTOPOVV VO OAANAETIOPOHV HE AL
OVTIKEILEVAL

object program = mpOYPOLLLO OVTIKEWUEVOD, TEMKO
npdypappo. Ipdypappo vroloylot o€ Lo TEAKY
YADGGO TOV £YEL LETOPPUCTEL Omd [0 YADGGO -
iig (ISO).

operand = telectéog. Mo ovidmto otV omoia
epappoletor o tpdén (EAOT).

operating system = Aeitovpywkd cuoTnua. Aoyiout-
KO TTOL EAEYYEL TNV EKTEAECT) TOV TPOYPUUUATOV KOl
OV Umopel Vo TaPEYEL VANPESIES OTMG EKYDPNON
TOPWOV, YPOVOTPOYPOUUATIGHO, EAEYYO E1GOO0V/EED-
dov Kot dtaxeipion dedopévav. Av Kot To AELTOVPYIKA
CLGTNHOTO €Vl KATA TO PEYIOTO UEPOG AOYIGUIKO,
elvar duvatég Hepkéc 1 OAIKEG VAOTOMGELS LE VAL-
k6 (EAOT).

operation = mpd&n. Mo codg opiopévn evépyela,
1 omoio OtV PAPUOLETAL GE OTOIOOMTOTE EXTPETTO
GLVOLAGHO YVMOGTMOV OVTIOTHTOV, TAPAYEL Uio VEQ
ovtotmro. [ Topdaderypa, n depyacio g tpdche-
ong otnv apuntikn, 6tav Tpoctibovral To £va Kot
70 600 pe amotéheospa Tpia, ot aptdpoi Eva kot dVo &i-
VOl 01 TEAEGTEOL, 0 aptOpdg Tpia lval TO amoTéEAEG L
KOl TO GNUEL0 oLV gival 0 TEAEGTNG OV dElyveL OTL T
paén mov exteleiton eivar n tpoceon (EAOT).
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operator = 1eAecTg, ¥EPIoTC. 1) ZouPoro mov mopt-
GTAVEL TN QOOT| LG TPAENS OV TPOKELITOL VOL EKTEAE-
otel (EAOT). 2) [Ipdowmo mov yeipileton o cuekevn.

parallel programming = tapdAANLog TpoypoLaTL-
opos. H avantuén epopproydv mov eKpeTalAedovtan
TAVTOYPOVA TNV VIAPEN TOALOTAGDY eMeCePYUoTOV
6€ £Va VTOAOYIGTIKO GUGTNHO LE OKOTO TNV ovén-
O1] TV VIOAOYIGTIKAOV EMOOCEMV Kol TN LEIDOT TOV

APOVOL EKTEAECTG TNG EPAPLOYNG.

Pascal. Anpoiing yAdooo tpitng yevidg mov &ion-
%6n T0 1971.

pattern recognition = avayvopion mpotvnwv. H
AVOYVOPIOT) TOVTOTNTOG CYNUATOV, LOPO®V 1 d10Td-
eV Le auTONATO PLEGO.

pointer = deiktng. 1) Xtotyeio dedopévov mov mept-
£xetl 1 devbuvon evog GALOL GTOLEIOV OEOOUEVOU.
2) Ontkd mapovslaldpevo cOpporo oty 006vn T0
omoio &vag YpNoTNG UETAKIVEL LI IOl GVOKEVT OTi-
&ne, OTmG Eva TovTiKL.

procedural = 310.01K0G10KOG, O1001KAGTIKOG.

procedural language = JwdiKOCWOKY YADGGO.
IN\wooa TpocavatoMoUéVn 610 TPOPANLA TOL dlev-
KOADVEL TNV EKOPOACT] LG SlodIKaGiog e T Hopon
pNTa exepacpévov arydpiduov (ISO).

procedure = dtadikacio. XTIC YADOGES TPOYPOLLLLLO-
TIGLOV, L0 OLAS0 EVTOAMV UE 1 YOPIg TUTKEG TOP 0L
HETPOVG, M EKTEAECT TNG OTOlOG TPOKOAEITOL LECH
pog KANong Stodtkaciog.

processing = enefepyacio. H ektéleon Loykav npd-
EemV Kol VTOAOYICU®V Gg dedopéva cupumeptiapfo-
VOUEVNG KOl TNG TPOCOPIVIG S10TPNOTG TV dE00-
HEVOV GTN UVAUN TOVL ENEEEPYAOT.

program = mpdypappa (vwoAoyioty). AxoAiovdia
EVIOADV KATAAMNA®V Yo enelepyacia. H enelepya-
olo pumopet va mepthapfavet tn ypnomn evog cupforo-
LETOQPUCTY, EVOG LETAYAMTTIOTI), EVOC OIEPUNVELT
N GAALOL LETAPPOACTY, Y10 VO TPOETOLUACEL TO TTPO-
VPO Y10 EKTELEST] KOOMDC Kol TNV 1Ot TNV eKTENE-
on tov wpoypdupatog (EAOT).

program documentation = tekunpioon mpoypipL-
patog. ‘Eyypaea 1 GAlo péca wov TapéYovy TV me-
prypaen tov mpoypaupotoc. H texunpioon mpo-
YPOUUOTOC KOVOVIKG TEPIAAUPAvEL €va avTiypapo
AMoTag TPOYPAUUATOS, OTOTEAEGUATO SOKLU®DV, 1GTO-
PIKO TPOTOMGEMY GTO TPOYPOLLILO Kol GALEG TANPO-
popieg.
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program specification = mpodioypoaen mpoypapLo-
10¢. TekpMp1o oL TEPTYPAPEL TN dOUT| KOl AELTOVPYi-
€G €VOG TPOYPALLOTOC LLE ETOPKN AETTOUEPELD, DOTE
VO EMTPETEL TOV TPOYPAULOTICUO Kot VoL S1EVKOADVEL
1 cvvtipnon (ISO).

program testing = ok Tpoypdupotoc. Eva fripa
™G AVATTVENG TTPOYPAUIATOG OTTOL EVO TANPES TPO-
ypoppo Sokipaletal yio ceaipato. Mo Sokiun mtpo-
YPALLOTOC EUTEPIEYEL TNV OTOCPUALATMOGT] TOV TPO-
YpaupaTos.

program testing and debugging = doxun Kot omro-
OQOANATOOTN Tpoyphpupatoc. Awodikacieg evtomi-
opov Kot 010pBwong TudOV GPUAUAT®V €VOG TTPO-
YpaupaTog.

program verification = emoAn0evon mpoypaupo-
T0G. ATOSEIKVVEL OTL £Va TPOYPOLLLLO GUUTEPLPEPETOL
COLOMVO TPOG TIG TPOSLAYPAPES TOV.

programmer = mpoypappoatiots. pdosmwro vrev-
Buvo ywo to oyedacud, eyypagn, Ereyyo, 10pHwon,
GUVTNPT O] Kol TEKUNPImoN VOGS TPOYPALLOTOC.

programming = mpoypappotiopoc. H dwdwaocio
onpovpyiog TPOYPAUUATOV VTOAOYIOTY.

programming language = yA®GGO TPOYPOLLLOTL-
opov. Teyynt YA®GGO GYESAGLEVT] Y10, VOL OTLLLOVP-
vel M va ekppalet mpoypdppata (ISO).

protocol = TpTOKOALO. ZVHVOAO KOVOV®OV TNG OGN0~
G10A0Y{0G KOt TOL GLUVTOKTIKOD TTov Kabopilel T ov-
UTEPLPOPE TV AEITOVPYIKDOV LOVAI®V GTNV EMITEL-
&n emwowvoviag (ISO).

pseudocode = yevdokndikac. 1) Kadikag mov amor-
tel petdopaocn mpwv amod v extédeon (ISO). 2) Tpo-
Tog amotHinwong aryopibuwv pe ypron mtpoxadopt-
oUEVOV AEEEMV KAELOLDV.

push = w00, onpdyve. Elcdym éva otoryeio dedopué-
VOV GTNV KOPLOT| HoG oToifoc.

query = gpoton. Mo aitnon ywo dedopuéva amod
Baomn dedopévov mov Paciletor o€ £1d1kEG GLVONKEC.
Hopaderypa, n epdon yo dtwbecipdmra piog Oé-
oMG 0€ £va GUGTNUO OEGUEVOTG TITHONG.

query language = yA®ooo epwtamokpicewv. Mia
YADGOO YEPIGHOD OESOUEVAOV Y10l TEMKOVG XPNOTEG
TPOKEEVOL VO OVOKOAOVV 1] VAL TPOTOTOL0vV dedo-
péva og pa faor dedopévmv

queue = ovpd. Aopn dedopévav pe dHO AKpo GTNV
omoia véa ototyeia elGéyovTol amd To €vo AKPO Kot
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VIapyovto otoyeio e&épyovral omd T0 GAAO GKpO.
BA. ko FIFO.

quicksort = ypnyopn ta&vouncn. Aryopibpoc ta-
Ewvounong mov PacileTal 010 SOpPEPICUO TOV GLVO-
AOV TV GTOLYEIDV GE dVO UEPT), GTIV OVTOALUYT TOV
7O OMOLOKPVOUEVOV GTOLYEI®V KOl GTNV 0VOOPOLLL-
K1 KANon tov v kabéva and ta dvo pépn. H pébo-
d0¢ auTn glval 1 KOAVTEPT YVOOTN HEXPL GNLEP Y10
£0MTEPIKT TASIVOUNON.

relation data model (RDM) = 6yectiaxd poviéro de-
dopévmv. Eivat to €idog Tov Aoykod povtéhov Baoe-
®V OEOOUEVAOV TTOV UTOPEL VO GLVOVALEL TO dESOE-
va gvOg TivoKa e To, dESOUEVA EVOG GALOL, OpKEL Ot
Vo Tivakeg va £xouv Eva Kovod oTotyeio dedopévmy.

record = yypaor|. ZT1g YAOOGCEG TPOYPALULATICHOD,
GLUVAOPOIGLOL TTOV ATOTEAEITOL OTO OVTIKEILEVO TYE-
TIKAQ e dedopéva e TBavOV doPOPETIKE 1310)0pa-
KTNPLOTIKG, 6Ta omoio avTikeipeva £xovv cuvnOmg
npocaptnOet avayvopiotikd tavtotntag (ISO).

recursion = avadpopn. Kotdotaon katd tnv omoia
pio dtodikacio 1 GuVEPTNON KOAEL TOV EAVTO TNG.

recursive function = avadpopkn cvovdptmon. M
GuVEpTNoN TG omoiag ot TES ival uotkol aptBpol
OV TOPAYOVTOL OO PLGIKOVG APLOHOVS HE TOHTOVG
OVTIKOTAGTAONG, GTOVE 0TTOIoVE 1 1d10. 1) GLVAPTNOT
glvan évag teleotéog (EAOT).

repeater = enovoANTING. Xe KOUPO TOTUKOV S1KTOOV,
L0 GLGKELT] TTOL OVOLYEVVE GTLLOLTOL Y10l VAL ETEKTEIVEL
v euPéreta petddoong HETOED GTaOUMV dedOUEVOV
M Y10 Vo, d1.oLVOEEL VO KAGOOUG.

reserved word = deopevpuévn AéEn. Aéén yAmwooog
YNNG M onuocio g omoiag kabopiletol amd Tovg
KOVOVEG OWTNG TN YADGGOG Kot OgV UTopEl VoL aALd-
Eel Yo, TNV EVKOATN OTTOLOVONTOTE TPOYPAUUOTOG EK-
QPAGUEVOL GE aVTN TN YA®oco. MdMota 6Tig Tepto-
GOTEPEG TMEPMTMCELS TPOYPUUUATOV EKPPOUCUEVOV
0T YA®GGO TYNS, UWTopel va amayopedeTOL 1 XpN-
omn €101V AéEemv og AL GUUPPALOUEVO TOV TTPO-
ypaupotoc. [apadetypota: 1. H Aé&n SIN pmopei va
glvar pio decpevpévn AEEN Yo TV KANGT oG VTTO-
POLTIVAG VITOAOYIGHOD TOV Mtdvov. 2. AéEelg g
COBOL 6nwg OCCURS, MOVE, COMPUTE «.q.

retrieval = avakmnon. Awdwacio avalitnong evog
oToryeiov pe okomd ™ ANym (avdyvmon) Tov mepte-
YOLLEVOL TOV.

robot = poundét. Mo punyaviky cuokevy 1 omoia
UTOPEL VO TPOYPOUUOTICTEL Yo Vo EKTEAEL KAmOoln



gpyacio yepopod N petaxkivnon ond €va tOMo OF
Ao vtd cuvOnKeg avTopdTOoV EAEYYOL.

robotics = popmotikr). Ot TeXVIKEG OV YPTGLULOTOL-
00VTOL Y10 6YEC U0, KATAGKELT] KoL YPNOT POUTOT.

router = 0poUOAOYNTNG. YTOAOYIGTAG OV TPOGIL-
opilel ™ Swdpoun kvkAopopiag diktvov. H emtho-
M S1adpopng yivetal amd apkeTEG S1OPOUES TTOL Pai-
cilovtal o€ TANpoPopieg, ot omoieg Aapupdvovtot amod
E0IKA TPOTOKOALD Kol odyopifpovg, mov mpocma-
0oV va avoayvopilovy tn GuvtopdTePN N KAAHTEPT
Stadpoun Kot GAAL KPLTHPLOL.

routine = povtiva. ‘Eva mpoypappo Kolodpuevo amod
A0 TPOYPOLLLL, TTOV PUTOPEL VAL EXEL YEVIKN 1] GUYVT|
xpnon (EAOT).

running time = ypdvoc ektéleonc. O ypdvoc mov
OTTOLTEITOL Y10, TNV EKTEAECT] EVOG TPOYPAULOTOG,

SQL (Structured Query Language) = dounuévn
YADOOO €pOTATAVINGE®Y. [ADCGH EPOTATAVTNGE-
@V TOAD LYNAOD EMTESOL TOV YPNGLLOTOIEITOL Y10
avalntmoeig o€ Baoeig dedopévmv.

search = avalnto, yayvo. Eéetalo cuvoro otoysi-
@V 0ed0UEVMV YO VO EVIOTC® €Vl 1] TEPLGGOTEPQL
otoryeia mov &yovv pia dedopévn wiotnta (ISO).

searching = ava{nmon, ya&o.

searching techniques = teyvikég avaditonge. Xovo-
Ao TEYVIKQOV e PAom TIC omoleg emtuyydveTon 1| AL
Tovpyia Tng avalnmonge.

selection sort = ta&wvounon pe emaoyn. Teyvikn ta-
Ewvounong katd v omoio Ppicketor to €AdyIGTO
oTOLYEl0 oG OUAOOC KO OVTLLETATIOETAL [LE TO TP®-
TO, 0TN GLVEYELN PpioKeTal TO EAAYLIGTO GTOLYEID TV
VIOAOIT®V Kol AVTIHETATIOETAL [LE TO OEVTEPO K.O.K.

sequential = axolovbiaxdc. Tpdmog emetepyaciog
K0Té TOV 0moi0 dVO N TEPLGTOTEPEG TPAEELG EKTEALOD-
vroln pia petd v dain (EAOT).

sequential search = axolovBioxn M ceploky avo-
Ghitnon.

simplex line = npuopeidpoun ypapgr, LovOSpoun ypap-
. Mol ypopyy) ETKOVOvViog Tov p1GYLOToLEiTon Yo
™ petddoaon dedopévay katd pio povo kotevbuvon.

software = Aoyiouuco. Ilvevpatiky] dnpovpyio mov
TEPIAOUPAVEL TO TPOYPALLLATO, TIC SLUOKAGIES, TOVG
KOVOVEG KOl OTOLOONTOTE GYETIKN TEKUNPIOCT TOV
AVOQEPETOL OTN AEITOVPYIO EVOG GLOTIHOTOG EMeSep-
yaoiog dedopévav (EAOT).
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software development environment = wepidAiov
avATTLENG AOYIGUIKOD. ZUVOLO LETOPPACTIKMY TPO-
YPOUUATOV Kol GAA@V epyaieinv avamntuéng Aoyl-
GUIKOD TTOV YPTGLLOTOLOVVTIOL GTN dNULovPYie TPo-

YPOUUATOV EQAPLOYDV.

software development tool = epyadeio avamntuéng
Aoyopkov. ‘Eva covolo mpoypappdtov mov Bondd
oV avanTuén opIoUEVEV TOTOV AOYIGUIKOD EQOP-
HOYDV.

software engineer = pnyovikog Aoyiopkov. [pdcmmo
oV oyedALEL Kt YPAPEL TPOYPAUATE VITOAOYIGTMV

GOLOMVO LLE TIG 0PYEG TNG TEYVOLOYING AOYIGLUKOD.

software life cycle = xbxlog (ong Aoyiopkod. O KO-
Khog oyediaong, avantuéng, eyKaTdoTaong Kol GL-
VTNPNONG AOYIGLUKOV.

software package = maxéto Aoyiopikov. [TAnpeg Kot
TEKUNPLOUEVO GUVOAO TPOYPOUUATOV TOV TOPEXETOL
o€ &vay apliud ypnotov yuo pio epappoyn (ISO).

software piracy = neipateia Aoyiopucov. [Tapdvoun
AVOTTOPOY YT TPOTOVTOV AOYIGLKOD.

software reusability = duvatotnta eravaypnong Ao-
YIOUIKOD, ETOVOYPNOTIKOTNTO AoYIoHKoD. Emidiw-
KOUEVT 1O10TNTO EVOG TTPOTOVTOG AOYIGUIKOD GUOUP®-
Vol e TNV omoio UTopel To gV AOY® TPOIOV Vo POl
pomomOei kot yio T oboTacn VoG GALOV.

software testing = éleyyoc Aoywopkov. ddon g
avamTuéng €vOg TPOIOVTOS AOYIGUIKOD KOTG TNV
omoio To TPOIOV EAEYXETAL (OC TPOG TNV OVOLEVOLLE-
V1| Agttovpyia Tov.

software tools = epyaleio Aoyiopikov. Edwd mpo-
YPOUHOTO TTOV S1EVKOAVVOVY GUYKEKPIUEVEG EPYUGIT-
€G TNG AVATTLENG AOYIG KO,

sorting = taivounon. H dadwacio tomobétnong
TOV GTOLYEIDV 0E00UEVOV GE LU0l SOUT OEGOUEVOV LE
avéovca 1 eBivovoa GEpa.

source code = mnyaiog kmdwkag. H gicodog og peta-
YAOTTIOTH 1) CUUPOAOLETAPPACTI TOL EYEL YPOUPEL GE
pio YA®GG TNYNS.

source program = mnyaio TPOYPUULA, APYIKO TPO-
ypappo. [pdypappo vTOAOYIGTH EKPPUCIEVO GE LI
yhooca mnyng (ISO).

specification = wpodiaypapn. Aemtopepng SlaTHT®-
on Vo LOPPY| TEKUNPIOV, TOV TOPEYEL OPLOTIKT TTE-
PLYPOPN €VOG GUCTNLOTOG LE GKOTO TNV OVATTLEN 1)
EMKVPmOo™ ToL cvotipatog (ISO).
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square root = tetpoyovikn pila.

stack = otoifa. Aoun dedopévev pe Eva pLovo akpo,
oTNV omoio T0 TEAEVTAiO GTOYEl0 OV pUMNKE Elval
KoL 10 TP@TO Tov umopei va e&aybel. BA. ko LIFO.

statement = gvto\), mpdtacn (tpoypdppotog). [Amo-
G1KO SOUNLLOL TTOV TTOPICTAVEL EVOL L0 GE LLL0L 0KOAOV-
Bia evepyeldv N og £va cuvoro dnadcewv (ISO).

structured programming = dounuévog TPOypPOu-
potiopdc. M£00dog Yol TNV KOTAGKELT TPOYPOLULA-
TOV TOL YPNOUYOTOLEL HOVO 1EPUPYIKA EUTEPIKAEL-
Oueva Kotaokevdopata, kaféva and ta omoio €yel
éva amho onpeio €16000v kat Eva e£ddov. Tpelg Tumot
EAEYYOL YPNOUYLOTOLOVVTOL GTO SOUNUEVO TPOYPOLL-
potiopd: axoAovdio, ETIAOYY KO ETAVAANY).

swarm intelligence = vonpocvvn cunivovg. Mébo-
800G 010d1KAGIOV PEATIGTOTOINGNG VTOAOYIGU®OY TOV
TPOEKLYOV TTOPATNPOVTOG TPOTLTO TOV VIAPYOVV
GTN GVOoM).

subprogram = vronpoypappo. Eva mpdypaypipo ko~
Aovpevo amd Ao TPOYpappa, g ovtifeon pe éva
KOPLO TPOYPOLLLLOL.

subroutine = vmopovtiva. AxoAiovbiakd cHvoro
EVTOAMDV 1 TPOTAGE®V TTOL UTOPOVV VAL YPTGLULOTOU-
000V o €va N TePLGGOTEP OMUEiD EVOG TTPOYPALLLL-
TOG VTTOAOYLOTY.

switching elements = ctowycio petaywync. Ipodxet-
TOL YO TIG EVOLAUESES GLUOKEVEG TTOV GLVOEOLV TIC
YPOUUEG peTddoong Kot emtpoptilovtal pe 1o €pyo
™G OPOLOAGYNONG T®V OEOOUEVMVY GO TN LULOL YPOLLL-
un otV dAin 1 amd 1o éva 6ikTLo 6TO dALO.

symbolic language = cupfoiikn yAovcaco.

symbolic logic = cuppoiikn Aoywn. O emoTnpovi-
KOG KAAO0G 6TOV 01010 01 GLALOYIGUOT KOl 01 TPAEELS
avTetoOmilovtal e TN YPNON UG TEXYNTNG YADC-
600G oSO UEVNG £TC1, OOTE VO ATOPEVYOVTOL TO Ol-
(OPOVLEVA KOl 1| AOYIKT] OVETAPKELD TMV QUOIKMOV
yAoooov (EAOT).

system analysis = avAAvG1 CLGTNUATOC. XVGTNLLO-
TIKN €PELVO, EVOG TTPOYUATIKOD 1| 0XEOGUEVOL G-
GTNUOTOG Y10, VO TTPOGOLOPLGTOVY Ol OTULTHGELS TTAN-
POPOPLDOV KoL 01 SEPYOUGIEG TOV GLOTHLOTOC KOl TAG
ovTa cvuvoéovtol uetaEd TOLG KOl LE OTOL0ONTTOTE
dAro cvotnua (ISO).

system software = Loyicpukd cuatiUaTog. Aoyiout-
KO oveEapTNnTO NG EPAPUOYNG, TOV VIOGTNPIlEL TNV
EKTELEST] TOV AoYiopkoV epappoyng (ISO).
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table = mivaxoc. 1) IapdBeon dedopévov Kabéva
oo o, OToio WTOPEL VO TPOGOI0PLIGTEL LOVOGTLLOVTOL
pécw pog M mepocotépav petofintav (ISO). 2)

‘Eva avtikeipevo Bdong dedopévov mov amoteleiton

oo U0 ORAdA YPOUU®V (EYYPUPES), Ol OTOlEg Y-
pilovtal og otNAeg (Tedin) mov mEPLEYOLV dedOpEVOL.

telecommunication = tAemikowvovia. 1) H petddo-
o1 ONUAT®V ELEYYOL KOl TANPOPOPLOV HETAEL dVO 1)
TEPLoCOTEPOV BécemV, dnwc amd TALYpapo, padt-
0pwvo 1N TmAeopaon. 2) H petddoon dedopévav pe-
Ta&0 GLGTNUATOV VTOAOYIGTMV ATO YPALUES THAETL-
Kowoviog kot HETaE) VOGS GUOTNUATOG VTOAOYIGTY
KOl OTOUOKPUGUEVOV GUGKEVMV.

test = dokyn. H Aettovpyio pog povéodag kot 1 6o-
YKPLON TOL EMTEVYOEVTOG AMOTEAEGLOTOC LE TO TTPO-
PAemopevo, TPOKEWEVOL Va, YIVEL AITOdEKTN 1 N 1) O~
vaoda. I1.y. dokip] GLGKELNG, OOKIUT| TPOYPELLLLOTOC.

test data = dedopéva dokunc. Ta dedopéva Tov ypn-
GLUOTOL0VVTAL Y10, £VOL EAEYKTIKO TPOPANua (ISO).

text editor = cuvtaking keyévov. [pdypappo vio-
A0Y1oTi OV divel GTo XpNoTN TN SLVATOTNTO VO, dON-
povpyet kot vo, avabeopel keipeva. O cvuvtakng
KEWEVOD, OV Ko emiteLel To 1010 £pyo pe Tov eneéep-
YOoTH KEWEVOL, GUVNOMG EYEL KPOTEPEG dLVATOTN-
TG amd TOV TEAELTALO.

third generation language = yAdoca tpitng yeve-
4g. H yevid tov YAWGG®OV TPOYPAULATIGHOD TOV ELL-
eavionkav T dexaetios Tov 60 Kot akolovONGAV TIC
YADOOEG UNYovNG Kot Tig GVUPoAKES YAwooes. Eivat
YADCGEG VYNAOD EMITESOV OV YPNGUYLOTOLOVV K-
010 LETOUPPUGTIKO TPOYPOLLLLOL.

topology = tomoroyia. O ybptng M T0 GYE010 EVOG dt-
kTOoov. H @uoiwkn tomoloyia meptypdpet ) didtaén
TOV KOA®OIOV Kot 1) AOYIKN 1] NAEKTPIKY] TOTOAOYi0L
TEPLYPAPEL TN PO} TOV LUIVOLATOV.

translate = petaepalm, petapépw. 1) Xe yYADGGEC
TPOYPULUATIGHOD, O HETOCYNUATIGHOS OAOL N Hé-
poVG €VOG TPOYPAULATOS OV EKPPALETOL GE o
YADGGO TPOYPOLUATIGHOD, AT TN YADCGO VTN G
pio GAAN YADOOGO 1 0 0L YADGGO [NYOVIG KOTOA-
ANAN Yo ekTéAEDN. 2) Xg YPaPIKE VTOAOYIOTI, M LE-
TOTOTION LG EIKOVOG G YDPO OMTIKNG TOPOVGIOGNC
omd o B€om oTnV GAAN YOPIC TNV TEPIGTPOPT TNC.

translator = petappactng. [Ipdypappo vroloyiot
oV peToPPalel omd o YA®ooo 6€ GAAN YAGDGGO
Kot 1010itePO amd Uio YADGGO TPOYPOUUATICUOD GE
A yYAoooo mpoypappoticpod (ISO).



transmission = ekmounn. H amoctoAr] dedopévov
oo £V, LEPOG Y10 AYN OTOVONTIOTE.

transmission medium = péco exmounng. To guot-
KO HEGO OV HETOQEPEL onpata puetald otabudv de-
OOUEVOV T.Y. GUPUA GLUVESTPAUEVOL (DYOVE, OTTIKY|
tva, opoa&oviko kaAmoto.

transmit = ekKTEUTO.
transmitter = Toumwog.

tree = 0évopo. Aoun dedopévov mov amoteleiTon
omd KOUPOVG, 01 0010 GLVOEOVTAL LIE AKUEC. XE KAOE
KOpPo KotaAnyel pio povo akpn, oAAd pmopest vo
Eexvouv kapia, pio 1 TEPIGGOTEPES OKUEG. Xe Eval
puovo kopPo mwov amokaieitan pilo, 6V KATAANYEL KO-
pio o).

UNIX operating system = Agitovpyikd GOGTNHUO
UNIX. Agttovpycd chotpo mov avortdoydnke amod
ta gpyactiplo. BELL kot to yopaxtmpiler o mwoAv-
TPOYPOUUOATIONOC o€ TEPIPAALOV TOAAATADY YpPN-
ot®v. To UNIX avartiydnke apykd yo yprion oe
HUIVI-OTTOAOYIOTEG OAAG TPOGOPUOCTNKE Yo UEYE-
AOVG VTOAOYIOTEG KOOMG KOl Y10 LIKPO-VITOAOYIGTEG,

unary operation = povadiaio mpda&n, HOVOTEANG
Tpa&n. Mo mpdén pe évav Kot povov Evay TerecTéo.
Hopaderypa: n dpvnon (EAOT).

user = yprote. [lpdcwmo mov ypnoyonolel to cv-
GTNUO. TOV VTOAOYIGTH.

user friendly system = cOotn o @AKO TPOg TO YPN-
611 XOPOKTNPIGTIKO EVOG GLGTNLOTOC 1) EQAPLOYNG
OV INADVEL EVKOALD GTN XPT|ON TOV.

user interface = diemaen ypnot. YAKO, Aoyiopkd
N Kol To. OVO, LE TO, OO0, EMTPEMETOL VO AAANAETL-
Opd 0 ypNoTNG Kot Vo ekTelel Aettovpyiec 610 GUGTN-
0L, GTO TPOYPOLLLLO 1] OTN] GUGKELY].

user manual = gyyeipidio ypnot

validation = enucvpwon. Aepyacio mov ypnoponot-
gltan yo vo dtametdvetat 1 ophotnTa, 1 TANPOTNTO
N Aoywodtra tov dedopévov (ISO).

validity check = é\eyyoc eyxvpodtnrog. Eheyyoc yo
va Tpocdlopilet, av po opdon Kmotko gival Tpay-
LLOTIKG YOPOKTPES TOL 0EO0UEVOD KOOIKO GE YPNOT).

variable = petafAnt. 1) Ovtotnta g onoiag 1 Tiun
umopel vo €ivol ampocdoploT) -1 AmPOGOOPIGTN
péca og yvootd opla- péypt va amodobel o mpory-
LTIk T o€ auTn o€ dedopévn epappoyn (EAOT).
2) XTG YAMGOES TPOYPOLUOTIGHOV, EVO YAOGGLKO

TINoocapt

OVTIKEIEVO OV Umopel va AdPel S1dpopeg TES, pia
Kka0e popd. Ot Tyég pog petaPantig mepropilovron
ouvnBwg o€ évav tomo dedopévav. 3) ‘Eva dvopa mov
YPNOYOTOLEITOL Y10 VOL TAPACTHGEL VO, GTOLYELD OEGO-
pévov, Tov omoiov 1 T umopel v’ aAldlet katd Tt ot-
ApKe AEITOVPYIONG TOL TPOYPALLLOTOC.

verification = emaAnOgvon, emPefainon. H evépyeia
TOV TTPOGOIOPIGHOV OV Lo Asttovpyio €Yl EmMTENE-
c0st opbd.

version = €kdoyn, mapoiiayn, £kdoomn. Opog mov
YPNOLOTOLEITOL Y10 TNV AVAYVADPLoT| EVOC GLYKEKPL-
pévov mpoidvtog Aoyicpukod. Otav 1o Tpoidv tifeton
o€ KuKAoQopia 1 TOAsiTaL Y100 TPAOTN POPL, OmOKa-
Aetton mpddytn €kdoon. Kabwg 1o mpoidv tpomonorei-
Tl 1 PerTidveral, yivovior dabéoieg pLeTayevEoTe-
PEC EKOOGELS,

virus = 16¢. 'Eva avtoavamapoydpevo mpdypappio to
01010 «HOAOVEY Kol UTOPEl VO KATAGTPEYEL QAL
TPOYPAUUATO, KoL dEdOUEVAL.

WYSIWYG (What You See Is What You Get) =
0,71 PAémelg givar avto mov maipvels. “Opog mov ypn-
GULOTOIEITOL Y10 VO TEPIYPAYEL GLOGTHLOT, OTO
omoio. LVEapyel M dvvaTOTNTO VO ATOTVIT®OEL GTOV
EKTLUTTOTN 0,TL OKPIPOG paivetal oty 006vn (Tpoeé-
PETOL YOUIGYOLVYK).

wide area network (WAN) = diktvo gupelag mepio-
NG AIKTLO OV TTAPEYEL VINPECIES EMKOWVOVIDV GE
YEDYPOUPIKT TEPLOYN EVPVTEPT] OO CLTY| OV EELTIN-
peteiton and TomKo SiKTvo N TO UNTPOTOMTIKG Oi-
KTLO KOl TOL Umopel var xpnoLonotel 1 vo mopEyet
dNpocLeg EVKOAIEG EMKOVOVING.

window = mopdbvpo. 1) Tuua pog enepdvelag onti-
KNG TOpOLGIOoNG GTNV 0Toio, LTOPOVY VA, TOPOVCIL-
O0OTOVV EIKOVEG TOL AVIKOLV GE 1310iTEPT EQOPLLO-
Y. ALUQPOPETIKEG EPAPLLOYEG LITOPOVY VO TOPOVGLOL-
GTOVV OTLTIKE TOVTOYPOVA GE SLOPOPETIKA TaLpABvPaL.
2) Ieproyn g 006vNg pe opatd chvopa LEGH GTNV
omoia mapovstalovtal onTikd TANpopopisc. 'Eva ma-
pabvpo umopet va eivat KpOTEPO 1} TOV 1010V pEYE-
Bovg pe v 006v.

XML - (Extensible Markup Language). [Abocca 1
oToia YPNOUOTOIDOVTAG £VO GOVOLO KAVOVOV EMLTPE-
TEL TNV AVOTAPACTOOT] 0E00UEVOV UE TPOTO TETOLO
OV VAL YIVETOL KOTOVONTOC Ot LOVO amd TOVG avlpo-
TOLG OALG KOt 0td TOVG VTOAOYIGTEG,

Znu. 1SO = Awbving Opyavicpdc Tvmomoinong,
EAOT = EAnvikog Opyaviepog Tvromoinong
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