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MpoAoyog

To BiBAio auto amevBUveTal otoug padntég I Tagng Texvoloyikng Ka-
TeVBuvonc¢ Eviaiwv Aukeiwy, mou mapakoAouBoulv To udbnua "Avantuén
E@apuoywv o MpoypappatioTiko MepiBdiiov” tou Kuikhou MAnpogo-
PIKNG Kal YITNPECLWV.

To padnua "Avantuén Epappoywv os NMpoypaupatioTiko MepiBaiiov”
€XELOAV YEVIKO OKOTIO Ol HaBNTEG va avantu&ouv avaluTIKr Kol CUVOETI-
Kr} OKEYN, VA AITOKT 00UV IKAVOTNTEG PeB0SONOYIKOU XapaKTpa Kal va
MITOPOUV va EMAUOUV amAd OXETIKA TTPoBARuaTa.

‘OAN N BewpnTIKN TTAEUPA TOU PABUATOC KAAUTTTETAL Ao AuTo TO BIBAio.
Mephaupavel 14 ke@alala, Tou UIMOPOUV VA XWPLoTouv o€ SUo pépn. To
TPWTO HEPOC (KEPAAaLa 1-5) avagépetal oTiC evotnteg Avaluon MpoBAn-
patog kat 2xediaon alyopiBuov, émou n éugacn Sivetal oTnv avamtuén
SelotrTwy aAyopIlBUIKAC TPoaéyyiong Twv TMPoBAnudaTwy. To SeUTePO
UEPOC APIEPWVETAL OTNV UAOTIOINGN TTIPOYPAUUATWY TOCO O€ TIEPIBANOV
YAWOOWV TPOYPAUMUATIOHOU UPNAOU EMITITESOU OO0 KAl O€ AVTIKEIUEVO-
OTPAYEG.

Ta dVo autd pépn Tou PifAiou dev gival ave§dptnta peta&v Touc. Xu-
vABw¢ 0 oKoTO¢ TNE Snuioupyiag vog akyopiBuou eival oTn ouvéxela
N KATAOKEUN VO mpoypdupatod. Etol To BifBAio autd dev mpoopilstal
yta va diafaotei ogiplakd. O pabntric 6a akohouBei Tic umodeifelg Tou
KaONyNTr OXETIKA PE TN OElpd HEAETNG TWV KEPOAaiwv. A onuelwBdei be
OTL ouxvd To id10 avTikeipevo pumopei va emavalapfdavetal kal o AAo
onpeio Tou BiBAiov, av mpokertal yia B£pa mou avtipetwmiCetal amd alyo-
PIOUIKA OKOTTIA AANA Kal amTd TNV AEUPA TNG UAOTIOINGNG OE UTTOAOYIOTH.

To BiBAio Tpoopépel 0TO PABNTH OAEC TIC YVWOELG KAl TTANPOPOPIEC TTOU
elval amapaitnTteg, WOTE AUTOC VA KATAVONOEL e EVKOAIa, akpifela Kal
caQnVela TIC BacIKEC Evvoleg AAYOPIBUIKAG Kal TTpoypappatiopou. H mpo-
O£yYLON TWV EVVOLWV YiveTal péoa amd moAd mapadeiypata og CUOKETI-
on M€ AANA HoBraTA KAl YVWOTIKA AVTIKE{PEVA.

310 BiAio Sev avallovTal TEXVIKEG I AANEG AEMTTOUEPELEG CUYKEKPLUE-
VOU AOYIOUIKOU (YAWOOWV TTPOYPAMMATIOHOU). QoTdOc0 Sev amogelyo-
VTl KATTOLEG AVAQOPECG OE YVWOTA TTPOYPAUMATIOTIKA TTEPIBANNOVTA,
Tov yivovtal yla Adyouc mAnpdtntac. H avantuén twv mpoypauudtwy
TTou avagépovtal wg mapadeiyuata, yivetal o€ Hia UTTOBETIKN YAwood
TIPOYPAUUATIOMOU, N omroia B€Rata akoAoUBE TIG YEVIKEG APXEG TwV GUY-
XPOVWV TIPAYUATIKWY YAWCOWV TTpoypappatiopol. H umoBetikr autr
YAwooa amokaAeital TAQEYA kal 0w Oa yivel auéowe Yavepo, n UeTa-
TPOTN €VOC Tpoypdupatog amod tn MAQIIA o€ pia TpayuaTiki YAwooad
TIPOYPAUMATIOMOU gival amir) umdOeon,.



MNa tv umoorBnon TS avayvwaolpdTNTAC, EKTOC Ao OXMATA, TTiva-
Keg kat Stagpopa mAaiola, €xouv xpnotpomolnBei kat apketd elkovidla Ta
oroia XapaktnpPi{ouv To HEPOG TOU KEIUEVOU TTOU UVOSEVOULV. Ta EIKOVI-
Sla auTtd Kat n onuacia Toug givat:

LupBouAn Xprown MNMAnpogopia
O y 0
H oxediaon evog kahou H ouvBrkn givat pa Aoykn
Tpdénou enkowvwviag Pe €Kppaon.

Tov XpNnaotn gival 1o Yied
pLaG KaAng e@appoyng,
€LOLKA 0TO XWPO TWV

EQAPHOYWV MOAUUETWV.

\_

Inpeiwon Mpoooxn
H evtoAn Y€ Ua evioAn
Apxn_gnavdAnyng... EKXWPNONG N HeTaBANTA
Méxpig_dtou ekteleitat Kal n €K@paon NpeEneL va
onwodAnote Yia @opd. elvat tou diou tnou.
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Eicaywyn

To mpdPAnua amotelei €vvola TToU amavTaTal o€ ONEG TIG EMIOTAMEG KAl
Toug KAASoUC Toug, al\d mapdAAnAa Kal oTtnv Kabnueptvn pag {wn. Téoo
N AVTIMETWTTION, 0G0 Kal N S1aTUMWon VO MPORAAUATOC, ATTOTEAOUV
Sladikaoiec mou amartouv I81AITEPEC AVAAUTIKECG KAl CUVOETIKEC IKAVOTN-
TG, 0pBOoNOYIKN OKEYN, AANA KAl CWOTS KAl EUTTEPIOTATWUEVO XEIPIOUS
™G QUOIKNG YAwooadg. Ot Se€10TNTEC TTOU ATTOKTWVTAL ATTO TOUG HAONTEG
MEOW TNG EVAOXOANONG TOUG HE TNV avAAluon Kal Tov oplopd mpoAnua-
TWV, amoTeAOUV £QOBIA YEVIKAE XPNOTIKOTNTAC, AoV UImopolV va Aoyi-
Covtal oav yvwoTikd epyaleia xpriolpa yla kdbe dpaoctnptotnta mou eite
Slamepvd OAo TO PACUA TWV ETOTNUWY, EITE AVAPEPETAL O KABNUEPIVEC
KATOOTAOELG.

AldakTiKoi oTé)Ol

>TOXO0l TOU KEQAAQiOU auTou givat:

[0 va prmopoUv Katapxnv ol HabnTég va Katavoouv ARPWE Ta TPoBAR-
pata mou toug Tibevtal,

[0 va pmopoUv oTn CUVExELa va TTPoadlopifouv Ta CUCTATIKA PEPN EVOG
npoBAnuatog,

[0 va pmopouv va avaAuouy éva pdAnua e dAAa amlolaotepaq,

[0 va kataoTouv Ikavoi va ipoadlopifouv ta dedopéva ou Toug mapé-
XOVTal YIa TNV QVTIHETWTTION TOU TTPOBARMATOG,

[0 va pmopouv va nipoadlopifouv ta {nToUEVA AMOTEAECUATA KAl TN
pop®r anmddoong Toug,

0 va eival og B¢on va B¢couv ol idlot mpoArpata SIaTUTWVOVTAG Ta e
aKkpifela kal MAnpoTNTA.

MNpogpwTtAOELC

[0 Oewpei¢ onUavTIKS TO YEYOVOG va JIAAG KAl VA YPAPELG TIOAU KOAA TN
(UOIKA YAWOOoa 0TnV Tpoomdfeld oou va emAUCELS éva Tuxaio Tpo-
BANHa;

0 'Exelc akoUoel yia "1o mpoAnua tou étoug 2000";

O Ymapxel vonuatikn dtagopd avapeca otoug 6poug dedopévo Kal
TAnpoopia;

0 ‘Otav ava@epduaote o€ TPoBAAUATA, EUUETA SNAWVOUE TNV AVAYKN
XPONG UTTOAOYIOTWV YA TNV AVTILETWITION TOUG

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



1.1 | H évvola npofAnua

H kaBnueptvr epmelpia Kal TPAKTIKA HAg R@avifel TOAA Kal TToIKiAa
MPOoBAAjHATA TTOU pag anmacXoAoUV EiTe GTOV TPOOWTIKS HAG XWPO, €iTe
OTOV KOIVWVIKO HAG XWPO YEVIKOTEPA. Ot OTATIOTIKEG Kal ol SNUOCKOTH-
OELG, TTOU BAEMOUV KATA KAIPOUE TO PWE TNS ONUOCISTNTAS, KATAYPAPOUV
TA ONUAVTIKOTEPA TIPOBANUATA TTOU ATTACXOAOUV TO KOWVWVIKO GUVOAO.
O neplocdTEPOL amd PAC CAUEPQA, O Hia TIOAVH €PEVVA OXETIKN HE TA
KUPLOTEPA TIPOBARHATA TTOU armacXoAoUv TNV eENnVIKN Kovwvia, Ba arma-
VTOUOOE TTWE avapeca ota BacikoTtepa mpoAnuata Bpiokovtal n avep-
via, Ta vapkwTikd, n Eevogofia. Omwce emiong o€ pia mapoéuola Epeuva
TToU Ba ETTIKEIPOVUOE VA EVTOTIIOEL TA KUPLOTEPA TTAYKOOUIA TTPOBARaATA
IOV anacXoAouv TNV EANVIKH Kovwvia, Ba amavtoUoape wg oav KUpLa
mpoAnpaTa BewpPoUE TOV TTOAEHO Kal TN HOAUVON Tou TIEPIBANOVTOC.

Me tov 6po MpdBAnua evvosital uia katdotaon n omoia xprilet avti-
uetwmong, anaitei Avon, n 6 Avon tng dev gival yvwotr, oUte npo-
pavric.

AMN\ou €idouc amavtioelg, mou Ba Bplokdvtoucav og AN @Acua, AANo
€Vpo¢, Ba divape av n epWTNON APOPOUCE OTA TIPOCWTTIKA HAC TTPOBAR-
pata. MoANoi amd pag mbavd va avépepav emayyeAUATIKA TpofARuata
HE Tov EpyodATN TOUG, TPOOWTIIKA TTPOoBAUaTa 0T GX€0N TOUG 1 TTpo-
BAnpata mou oxetiCovtal pe amid Bépata Tng kabnuepivig {wng.

H umapén mpoPAnudatwy Sev amoTeAEl XapaKTNPIOTIKO YyVWPIoUA TNG
enoxn G Hag. Mia amir meptriynon ava Tig oelideg Tng loTopiag apkei yla
va Hag emPePaiwoel 0TL og KABE Moy} avagépovTtal pofArjuata Stagpo-
PETIKAG VPNC Kal EPPENELOC.

0 O'0Opnpog otnv IAldda meptypd@el To mpodPANpa ou avtiyetwmlav ol
‘EAANveg moAlopkNnTéC TNG Tpoiag, péxpt o Oduocéag va emvonoel To
Aovpelo Inmo.

0 To mpoAnpa HETPNONG Tou XPAVOU, TTOU ATTOTEAOVUOE TAUTOXPOVA av-
Opwmivn avaykn, RPOE va avTILETWTIIOEL N EUPAvIoN TNG KAEYLSpag
KOl TOU EKKPEUOUC.

0 MpoPAjuata KovwvikAg adikiag Kal EKMETANEVONG ATAV AUTA TTOU
odnynoav otnv pgavion tou Robin Wood ota ddon tng emapyiag tou
Nottingham.

0 To mpoBAnua e TO PUXOE TTOU AVTIUETWTIIOAV TA OTPATEVUATA TOU
NamoAéovta otnv ekoTpateia Tou 0tn Pwoia eixe oav anmotéAeopa tnv
QAVOKOTIA TNG TTPOEAAONG KAl TNV ommoBoxwpnaor Tou.

0 YoBapotata mpoAQuata eménuUIwy, 6TIWE N TAVOUKAQ, N XOAEpA Kal
n Avooa, apdavilav kabnuepva XIMAdeg avBpwToug Tov TTEPACUEVO
alwva HEXPIG OTOU EMOTAMOVEC, OTIWG 0 Pasteur kat o Fleming, va ava-
KaAUYouv Ta KatdAnAa epoAia.

1. ANAAYZH MPOBAHMATOZX
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‘Eva amo 10 onPAavTIKOTEPA TTPOBARMATA OTO XWPEO TWV UTTOAOYIOTWV EiVAL AUTO TIOU AVAQPEPETAL OOV
nPOBANKa Tou étouc 2000 (millennium bug). To mpoRAnua evtomileTal 0To ATl Ol UTTOAOYIOTEC JE-
TPOULV TNV Nuepopnvia pévo pe SVo otolxeia yia kabe éva amod ta Tpia cuvBeTIkA TNG. Na mapddelyua,
n nuepopnvia 15 Ampihiou 1999 cupfoAiletar pe Tov Kwdikd 150499.

ATé TIC TPWTECG TIEPLOSOUG AEITOUPYIAG TWV UTTOAOYIOTWY, TOTE TTOU yivotav KABe duvatr mpoonddeia
va e€olkovounBei TOAUTIHOG ATTOBNKEVUTIKOG XWPOG, KABIEPWONKE N KaTAypa®r TNG NUEPOUNVIOG UE
TOV Tapamavw TpoTmo. OmoTe N MPWTN HéPa Tou 210ou atwva Ba cupoAiletar pe Tov kwdiko 010100,
TPAyUa TToU Ba EMIPEPEL HEYAAN AVACTATWON KAl 0UYXUOHN 0TOUG UTTOAOYLOHOUG TTou Ba Tipaypato-
TTOlOUV Ol UTTOAOYIOTEC.

H auyr] Tou 2000 ameiei va "tpeAdvel” Toug UTTOAOYIOTEG. Ot aUTOHATEG PNXAVEG SuVOAaywv (ATM)
Twv Tpanelwv pmopei va un divouv Ae@td 11 va divouv amioTeuta mood ou va NV avTanokpivo-
VTAL OTIG TIPAYUOTIKEG KATABETELG TWV TTEAATWV. TA PNXavoypagnuéva AoyloTrpla Twv EMIXEIPHOEWV
pmopei va amodidouv TpeNoUC MIVAKEG OIKOVOULKWY OTOIXEIWV TTOU KAWia ox€on va PNV €X0UV UE
NV mpaypatikétnTa. Eva eupU @ACHA KOIVWVIKWY UTINPECIWY —A0@ANLON, UYEIOVOUIKN TTEPIOOAYN,
TTIAPOXH EVEPYELAG, HETAPOPEG KATL.— TIAPEXOVTAL HECA ATTO XPr 0N TTOAUTTAOKWY UTTOAOYLOTIKWV OU-
otnudTwy, Tou amelouvTal amo To POLANUa Tou £étouc 2000.

To {ATNa 600 Kal av gaivetal am\d, oTnV MPAYPATIKOTNTA ival TTOAUTTAOKO Kal KUPIwG Umopei va
€xel MAeVPEC TTOU Sev pumopouv va TTPOoRAEPBoVV. Ot EMMTWOELG TOU TTPOBARMATOC Tou £Toug 2000
propei va givat ToAU peydAeg. To TpOBANUA TIPETTEL VA AVTIHETWITIOTE] e KaBapd TEXVIKOUG TPOTIOUC,
Sev mavel OUWCE va €XEL KAl AEITOUPYIKEC, OIKOVOUIKEG KOl VOUIKEC TIPOEKTAOELC.

J

To PORANMA TN LETAPOPAC TNG NAEKTPIKNG EVEPYELAC aTTd TOV TOTTO
TAPAYWYAE OTA ONUEia KATAVAAWGO NG TOVOKEPAAIAOE TTOAD TOUG
UTTELBUVOUG TTEPACHEVWV ETTOXWV PEXPL VA EUPAVIOTOVV Ol HETATXN-
HaTIOTEG Ol omtoiol €dwaoav Auon oto TPoRANua.

To evepyelako mpdPANpa and Tnv amoPn Twv anmoBeudTwy Tou amna-
OXOANO€ évtova, aANd Kal e€akoAouBEl va amaoXoAel TNV TayKOoULa
KolvoTNTa, 08ryNoE OTNV VIOBETNON RTTIWV HOPPWV EVEPYELAC, OTIWG
€ival n nA\lakn evépyela, n aloAikn evépyela kat n Bropada.

To mpoBANua TNG TPUTAG Tou 6{OVTOC, KAl KAT' ETTEKTACN TO TIPOBAN-
pa TNG TPOOoTACiAg TOU QUOIKOU TTEPIBANNOVTOC, AVTIUETWTTIOTNKE O
MPWTO BABUO e ToV TEPLOPIOUS EKTTOUTTNE XAwpPopBopavOpdKkwv
amod TIG Blopnxavikég ovadeg mou amoTeAOUV TNV KUPLA altia Tou
mpoPAnuatoc.

Duoikd @awvépeva, OTTWG eKPNEELG NPALOTEIWY, TTAAIPPOLAKA KUUA-
T, OEIOMOI KAl TUPWVEC, ATTOTEAOUV ONUAVTIKA TTPOBARMATA AKOUA
KOl 0TNV EMOXN HAG, ME ATTOTEAECHA Ol TANBUCHOI TWV TTEPLOXWYV TTOU
TARTTOVTAL VA HETPOUV avBpwiva BUHATA, VA UTTOKEIVTAL OIKOVOIKN
KOTaoTPO®N Kal va avaykalovtal TOANEC pOpPEC OE UETAKIVNON.

O UTIOCITIOHOG EVOC TIOAD PEYANOU PEPOUG TOU TTANBUGCHOU TNG appIKa-
VIKNG KUpLa Nrieipou, ot kaBnuepivoi Bavatol moAwv avBpwnwy, e181ka
MIKpWV TTatLWV, amoTtelei éva anmd Ta coapotepa mPoBARUATA TNG Ov-
BpwnoTNTAG CHUEPD, XWPIG VA EXEL UTTOPETEL VA AVTIUETWTTIOTE! EMTAP-
KWE ammo TIC avOPpWTTIOTIKEG 0PYAVWOELS Kal Toug SleBveic opyaviououd.

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



0 Hapyn taxutnta petddoong twv SeSouévwy og XEoN UE TIC ATTAITAOELG
NG oUyxpovng texvoloyiag amoteAei éva mpoBANUa TTou avTIETWTTICE-
Tal o€ IKAVOTTOINTIKS BaBud amod TV TEXVOAOYIQ TWV OTTTIKWV IVWV.

0 H evomoinon twv tecodpwv mediwv SuvAuewy, Tou BapuTikol, Tou
NAEKTPOMAYVNTIKOU, TOU a0BEVOUC TUPNVIKOU Kal TOU 1oXupoL Tupn-
VIKOU, armoTeAEl éva MPOBANpa TNG SUYXPOVNG YUOIKIAG TTOU, TIPOG TO
mapov, dev éxel emAuOEi.

1.2 | Katavonon mpofAnpatog

H omoladnmote mpoomdBeia avTiHeTWIONG VOS TTPOBANHATOC gival
Katadikaopévn o€ amoTuxia av Tponyouuévwe dev €xel Yivel amoAuTa
Katavonto to mpoBAnua mou tibetal. H katavonon evog mpofARUaTog
anotelei cuvdptnon 6o MapaydvVTIwWy, TNG CWOTAC SIATUTIWONG €K UE-
POUG TOUu SNUIOUPYOU TOU KAl TNG AVTIOTOLXA OWOTAS EpUNveiag amd tn
UEPLA EKEIVOU TTOU KAAEITAL VA TO AVTIMETWTTIOEL

H pnopen pe tnv omoia mapouaoiddetal éva mpoBAnua umopei va givalt
OTTOIOONTIOTE APKEL VA UITOPEIL va YiVEL AVTIANTITH amod Hia amo TIG mévTe
avBpwmivec aloBnoelc. To mpdPAna TG pUTTAVONG TNG ATHOCPAIPAC TNG
TIPWTEVOUCACG UITOPEL va To avTIANgBei 0 kabévag kortdlovtag Tov aTTIKO
oupavo 1 avamnvéovtag pe Suokolia avngopilovtag KATTolo KAAOKAIpIVO
peonuépt tnv 086 Akadnuiac. Ta mpoPArpata kat Ta S€vA TTou TOAAITTW-
POUV Kal OKOTWVOULV XIMASEC ouvavBpwoug pag eEAITIOG TWV TTOAEUIKWY
OUYKPOUOEWV oTa S1aQopa pépn TOU KOOUOU, Hag YivovTal yWwoTd gite
Slapalovrag epnuepideg, eite akouyovtag To padlopwvo, site BAEémovTag
TnAedpaon.

Ta mpoPAruata mou umopei va KAnBoUUE va avTIPETWTTIOOUHE KATA TN
S1dpkela Tng (wng Hag Pmopolv va ava@épovTal O OTToIoVONTIOTE To-
péa. Mmopei va apopoulv oTta Habnuatikd, otn QUOIKH, 0TNn AOYIKI, 0TNV
kaBOnuepvr {wn f otidrimote AAAo Ba PUmopoUcE KATIOIOG VO OKEPTEL.
Mmopei va amaltolvTal YVWOEIG CUYKEKPIUEVWY ETIIOTNHUWVY 1} UTTOPEI Ol
BUHATIKEG HOG KATAOTACELG KAl EUTTEIPIEG VA EMTAPKOUV YIa TNV AVTIUE-
TWON Touc. Mmopei va gival TOAUTTAOKA 1] OXETIKA AMAd, TTPWTOYVWPd
1 ouvnBilouéva. e KABe OuwC TIEPITTTWON Ba MPETEel va Yivouv amoAUTwG
Katavonta mpLv yivel kKOs mpoondBela avTIUETWTTIONC TOUC.

H katavonon evog mpoPAnuatoc e€aptdatal og peydlo Babuo amo tn Sio-
TUnwor Tou. OmolodrmoTe Péoo pmopei va xpnotponolnOei yia va amodo-
Bei n dlatumwon evog mpoARpatoc. uvnBéotepo amd OAa gival o Adyog,
€iT€ 0 TPOYOPIKOG €iTE O YPATTOG.

Tapnvela diatunwong

O \éyog oav YOO EMKOIVWVIAG KAl CUVEVVONONG TIPETTEL VA XOPaKTNPile-
Tal and cagnvela. Aotoxn Xxprion opoloyiag, AavBacuévn ouvtaén, givat
500 OTOIKEID TTOU PITOPOUV VA TIPOKANECOULV TIAPEPHUNVEIEC KAl TTAPATIAG-
VAOEIC. H IKavOTNTa EKPOPAC OWOTOU TIPOPOPIKOU Kal YPATITOU AOyou
anmoTelel peyalo mpotépnpa yla kabe atopo. H mapepunveia eivat Suva-
Tr] AKOMA KAl O€ TIEPITTTWOELG OTTOU OAOL 01 AEEIKOAOYIKOI KAl GUVTOKTIKOI
KOAVOVEC KpATOUVTAL [IE EUAABELA.

1. ANAAYZH MPOBAHMATOZX
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MAPAAEITMA 1

‘Evag moAvdoxolog emixelpnuatiag amguOovetal otn cu{uyo Tou Kal
™G {NTA va @povTicEl yla TNV ayopd AVARVNOTIKWY SwWPwV yia JEPL-
KOUG matSIKoU¢ ToU @IAOUG, TTOU TTPOKEITAL VO CUVAVTIOEL LETA Ao
mdpa moAAd xpévia. H cu{uyog tou {ntdel va tng dwaoel kamola xapa-
KTNPIOTIKA YVWPIoUATA TWV QIAWV TOU, £TCL WOTE VA YiVel TIIo €0KOAN
n emAoyn Twv Swpwv.

TeNkd, autd mou MAnpo@opeital n cuLUYOC ATIO TOV ETTIXEIPNUATIO OXETI-
KA UE TOUC PIAOUC TOU Eival TTWG:

O Midvvng kat n Mapia sivat mavtpeuévol. O Xpriotoc eivat abAnTiK6G TUmToc.
H EAévn eivai mpoiotauévn o€ tpanela.

Mpdyparti, n ouluyog PPOVTIOE Kal aydpace Ta Swpa yla Toug Giloug Tou
ETTXEIPNUATIA KA TO €0TEINE OTO Ypa@eio Tou. H mapalafn twv dwpwv
TwV QiAwWV Tou €KPURE yla Tov emixelpnpatia pia ékmAnén. Ta dwpa mou
nmapéNafe tav Tpia, evw o idlog mepipeve téooepa. Emkolvwvnoe apé-
ow¢ Pe TN ouuyo Tou, N omoia OUWC Tov SlaPeRaiwoe OTI EKAVE TIC EMMIAO-
YEC TNG AKPIBWE CUUPWVA UE TIC TTANPOYOPIEC TTOU TN ixe 0 iG10¢ dwaoel
OXETIKA e TOUG @ihoug Tou. To éva and ta tpia Swpa mpoopl{dTtav yla to
Ceuydpl Twv QiAWY TOU. TNV TIPAYUATIKOTNTA OpwG (guydpl @idwv dev
urpPXe. AHEOWC €YIVE KOTAVONTH N Altia TNG TApamAdvnong.

To mpoBAnua TNG ayopdc Twv SWEWV AVTIMETWTIOTNKE amod tn culuyo
oUPPWVA HE TIC TTANPOPOPIEC TTOU €ixe TAPEL H mapam\dvnon g ogei-
A\eTal oTov TPdTO TIou EpunveVoE TV Mpdtaon O dvvne kat n Mapia ivai
navtpeuévol. H mpotaon embéxetal S00 SlaQopETIKEC, Kal TauTdxpova
OWOTEC, Epunveiec. To yeyovog autd —tng amodekTAC SIMARG epunveiac—
o@eileTal 0To 6TI N Sl1ATUTIWON TNG APrVEL TEPIBWPLA Yia KATI TETOLO.
Mpwtn gppunveia: O lidvvne kai n Mapia sivat mavtpeuévol uetaél Toug.
Aevtepn eppnveia: O Mdvvnc sival mavtpeuévoc kai n Mapia sivat mavtpe-
Uévn.

O1 800 S1aPOPETIKES AUTECG EPUNVEIEG OPEINOVTAL GTOV ACAP) CUVOETIKO
poAo mou Siadpapatifel 0Tn CUYKEKPIUEVN TTPOTACH O AOYIKOC TEAECTHG
KAL Aev gival oagég amd ) Slatumwon, av o TEAeoTAG ouvdéel Suo uro-
Keiueva Hiag kOplag mpdtaong (mpwtn epunveia) i av ouvdéel dvo umo-
VOOUUEVEC KUPLEC TIPOTACELG (§eUTEPN EpUNVEiQ).

lMvetal Aotmév avTIANTITo To €101KO BAPOC TTOU €XEL N owWoTH SlaTUTTWGCN
0TN OWOTH KATavonon evog mPoBANUATOC.

2NUAVTIKOG AKOHA TTAPAYOVTAG 0T CWOTH AVTIMETWITION EVOC TIPOBAR-
HOTOG Eival N aTooca®nVIon TOU XWPOU oTov omoio avagépetat. H mAn-
POPOPIa AUTH TTAPEXETAL ETTIONG ATIO TNV EKPWVNON TOU TIPORARUATOG.
Ta Sedopéva Tou mpoARATOC €ival auTtd Tou Ba pag TapéXouV AUTHV
™V MAnpogopia.

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



~
Me Ttov 6po Sebouévo SnAwvetal omoloSAMOTE OTolyEo Umopei va yi-

VEL QVTIANTTTO arré évav TOUAGXIOTOV TapatnenTr UeE pia amo Ti¢ mévTe
aloBnoeic Tou.

Me tov 6po mAnpogopia avapépetal omoloSHIOTE yvwaolakod oTolxeio
nmpoépxetal amod emeepyaoia dedouévwv.

O 6poc¢ emeepyaocia dedouévwy dnAwvel ekeivn T diadikaoia katd
™V omoia évag "unxaviouog” déxetal Sebouéva, ta emeéepydletal o0u-
pwva ue évav mpokabopiouévo Tpomo Kai amoSiSel TANPOPOPIEC.
Emi xiAieTieg o "unxaviouoc" ene€epyaociac twv Sedouévwy Atav Kat
e€akolovBei va gival o avBpwmvog eykéParog. ZTiC UEPEC pag, évag
dAAo¢ "unyavioudc" eme€epyaoiac Sedouévwy gival o UTTOAoYIOTG.

1.3 | Aopn mpoBARpaTOq

H katavonon tou mpofAfuatoc ival facikr mpolnobeon yla va yivel
0Tn ouvéxela duvatr n ocwotn anotinwaon TnG dopng Tou. H kataypa-
@1 TNG SOUNC VO TPOPARUATOC ONUAIVEL QUTOMATA OTL £XEL APXIOEL N
Sladikacia avaluong tou mpoBAjuatog o AAAa amloloTepa. Me Tn o€l-
PA TOUG Ta VA TTPORBAAATA UITOPOUV va avaluBouv o€ AANa, akOun TTo
amAd. H Stadikaoia auth TG avaluong UITOPE( va CUVEXIOTEL UEXPIC OTOU
T EMPEPOUC TIPORARHATA TTOU TTPpoéKUYP AV BewpnBoUV apKeTA amAd Kat
N QVTILETWTTION TOUG XOPAKTNPLOTEl wg Suvath.

Me Ttov 6po Soun evic mpoBARUATOC avapepOUACTE OTA CUCTATIKA
TOU €PN, OTA EMUEPOUG TUNRUATA TTOU TO QITOTEAOUV KABWC E7TIoNG Kal
oToV TPO7TO TToU AUTA Ta uépn ouvdéovtai UeTaél TOUG.

H SuokoAia avTipeTwmmong Twv MPOoBANUATWY EAATTWVETAL 00O TIEPIO-
OOTEPO TTPOXWPAEL N AVAAUOT) TOUG o€ amloloTepa TpoARuata. O Ka-
TAKEPUATIOUOC eVOC TPpoARaToC o€ AAa amholoTEPA Eival pia amd
TI¢ S1a81KaoieC IOV EveEpyOTTOIOUV KAl ApPBAUVOUV TOGO TN OKEYN, AANG
KUPIWC TNV AVOAUTIKI IKAVOTNTA TOU OTOHOU.

MAPAAEITMA 2

Aq urroBéooupe oTi TiBeTal oav mPOBANMa To O€pa AVTILETWITIONG TWV
VOPKWTIKWV.

H avTipetwmion Tou mpofAnuatog Ba yivel amAoloTePN AV UTOPECOUE
va avaAUoou e To TPSPANUa og AAa armAoloTepa. To apXIKo TTPOBANUA
gival "AVTIUETWTION VAPKWTIKWV". AuTo Ba pmopouce va avaluBei katap-
Xv o€ Tpia umoBépata, o€ Tpia emuépoug mpofAnpata:

(1) NpdAnyn

(2) ©¢gpaneia

(3) Emavévtaén

1. ANAAYZH MPOBAHMATOZX
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Ta tpia autd empépoug mpoARuata mbavo va pny sivat Idtaitepa Ae-

TITOPEPN £TOL WOTE VA EMITPETOUV TNV EVKOAN AVTIMETWTTION TOUC. MNpémel

Aotmmov kdBe éva amd autd va avaluBei oe akdua amloloTePa.

‘Etoil Aowmov 1o empépouc mpoAnua (1) MpoAnyn, pmopsi va avaluBei oe:

(1.1) Zwotn evnuéPWON TWV TTONITWY OXETIKA UE To B€pa

(1.2) YmoBon6non mpog tnv katelBuvon avantuéng evolaQepovIwy,
OPAMATWY Kal OTOXWV EK UEPOUC TWV €Priwv

(1.3) Ymootrpi&n opddwv avénuévng Bewpntikd "mpodidbeonc”

‘Opola 1o empépouc MPoPANua (2) Oepaneia, umopei va avaiuBei wg

egne:

(2.1) Anuioupyia VEwv KpaTIKWV BEPATIEVTIKWY KOIVOTHTWVY

(2.2) Evioxuon umapxouowv BepameuTIKWV KOIVOTATWY

(2.3) Anuioupyia KATAANAWV TUNUATWY 0Ta SNUOGCIA VOGOKOUEIa

Mapopola to empépouc mpoAnua (3) Emavévtaén, umopei va avaiuBei

w¢ akoAoLBwG:

(3.1) KatamoAépunon TnG KOWWVIKNAG TPOKATAANYNG évavTl Twv ane€ap-
TNUEVWV

(3.2) EmédTNON Béocwy gpyaaiag yla ame€aptnUéVou TpwnV XProTES

3TN OUVEXEla Kal To TPOBANWa (1.1) urmopei va avaluBei oe amhovuotepa:

(1.1.1) Evnuépwon Twv eprfwv péoa amod KatdAAnAa mpoypduuata ota
oxoAeia

(1.1.2) Evnuépwon Twv yoVvEwV e TTIPOYPAUUATA TOU AoV

(1.1.3) Evnuépwon k&Be AANOU evEIOPEPOEVOUL TIOAITN E TTPOYPAUUA-
Ta ToU Yroupyeiou Yyeiag

Mia mapédpola mapamépa avaiuon Ba pumopouace va yivel Kat yia To mpo-
BAnua (1.2), To omoio Ba pmopouce va avalubei ota €A ¢ amlovoTtepa
mpoPAAjuata:

(1.2.1) Opyavwon MOATIOTIKWY §paoTNPIOTATWY OTA OXOAEia

(1.2.2) Anuiovpyia SnUOCIWV XWPWV ABANONE OTIC YEITOVIEC YIA TOUG
VEOU(C

(1.2.3) Mapoxn KivATpwv ota madId KAl 0TOUG VEOUG Yla TTapakoAouon-
0N KOl CUMUETOXH O€ KAANTEXVIKA yeyovoTa

Av n avaAuon Tou apxIkou poBARuatog Bewpseital emapknig, n dtaomaon
TWV eMuéPoug MPoBAnudTwyY og AAAA amAoVOTEPA UTTOPEL VA TEPUATI-
otel. O mapamdvw TpoTog EPIYPAPC Kat avAAuong evog MpoBARUATOC
yivetal @paoTikd. O evOlaQEPOUEVOC YIA TNV AVTIUETWITION TOU APXIKOU
TTPORBAAMATOC €XEL TTAEOV UITPOCTA TOU VA AVTIMETWTTIOEL YA OEIPA AT
EMUEPOUC TTPOBANUATA, TA OTTOI0 GTO CUVOAD TOUG EKPPAlOUV Kal avTl-
OTOIXOUV OTO apXIKO MPSRANUa.

H avdAuon autn Tou mpofArpatog oe dAAa amholoTtepa avaduel ma-
PAAANAa Kat Tn Sour Tou MPoPARUATOC. [a TN YPAQIKK ATEIKOVION TNC
Sopng evog TPOBARUATOC XPNOILOTIOLEITAL CUXVOTATA N SlayPAMMATIKN
avamapdotacn. ZUP@wWVa PE auTh:

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



0 10 apxtko MpoAnua avamapiotatal anod éva opBoywvio TapaAANAS-
YPauo

0 kd&Oe éva amd ta amoloTepa MPOBARUATA oTa ommoia avalveTal éva
omolodnmote MpdPANUa avamapiotatal emiong amd éva opBoywvio
TAPAANAOYPAO

0 10 mapaAANAGYPApa TTOU AVTIOTOLXOUV 0TA AmAOUCTEPA TTPOBAR -
Ta ota omoia avalvetal éva omolodrimote mpdPAnua oxnuatiovtat
éva emimedo xapnAotepa. Etol o€ kABe katwtepo emimedo, dSnuioup-
YEiTal n ypagikn avamapdotacn tTwv mpofAnudtwy ota omoia ava-
AVovTal Ta TPOoBAAUATA TOU AUECWE UPNASTEPOUL EMITTESOU.

H Siaypaupatikn avanapdotaon tou mapadeiypatog mou mapartibetat
TponyouuEvVa @aivetal oto oxnua 1.1.

ANTIMETQMIZH ‘

I'Iié)\n*n ' Osians(a Enavévmin

1.1.1
1.1.2
1.1.3

1.2.1
1.2.2
1.2.3

T
SRERR AR

-

3x. 1.1. Aiaypauuatiki avanapdotacn mpoBARUatTog "AVTIUETWTION VAPKWTIKWY"

H SlaypaupaTikh avanapdoTacn MPOC@EPEL UIA ATTTH ATTEIKOVION TNG
Sopng Tou pofAnpatog. H dnpioupyia tou oxetikoL Saypaupatog Bon-
Bdel Tooo 0TNV KAAUTEPN Katavonon tou iSlou Tou mpofArjuatog, 66o
kat otn oxediaon TG AVong Tou.

1.4 | KaBopiopog amaiticewv

H owoTn emiduon evog mpoPAnuatog mpolmoBEéTel Tov eMakpiPn TTPoo-
Sloplopo twv dedopévwy mou mapéxel To MpoPAnua. Alattei emiong ™
AEMTOUEPEIAKN KATAYPAPH TWV {NTOUUEVWV TTOL AVAPEVOVTAL GAV ATTO-
TeAéoPATA TNG EMAUONG TOU TTPOPBARMATOC.

Oa mpémel va 600¢ei peydn mpoooxr otnv avixveuon tTwv 6edopuévwv
€vog poAnuatog. Emonuaivetal mwg Sev gival mavtote eUKoAo va dla-
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Kpivel kamolog Ta dedopéva. YTTApXouv TTOANEG TTEPITTTWOELG TTPOPANUA-
Twv omou Ta dedopéva Ba mpémel va "avakaAu@Bouv" péca ota Aeyopsva
Tou mpoPAriuatog. H Siadikaacia autr amattei mpoooyr), CUYKEVTPWON Kal
okéPn. MeBodoloyia mpocdloplopol Twv SedouEVWY VoS TIPOBARMATOG
Sev umapyel, ouTe Kal peBodoloyia EVTOMOUOU Kal amoca@iviong Twv
{ntolpEevwy evéc TpoARUATOC.

To {810 MpooekTIkA Ba TTPEmel va amooa@nvioTouv Kat tTa {NToUpEVA TOU
npoPAnuatoc. Aev gival mavtote 18laitepa katavonTto Tt akplBwe nTdel
éva mpdPAnua. e pia Tétola mepintwon Ba mpémnel va B€tovtal pia oelpd
aTo EPWTHOELG UE OTOXO TN SIEVKPIVION TOAVWY ATTOPIWY OXETIKA HUE TA
{nTolpeva, Tov TPOTIO TAPOUGCIAoTIC TOUC, TO EVPOC TOUC K.ATL. Ot £pWTH-
OEIC AUTEC UrmopoUV va ameuBuvovTal €ite oto Snuioupyd Tou TPoPAR-
patog, gite otov id10 pag Tov €auTd av eI KAAOUUAOTE VA AVTIPETWTITI-
OOUE TO TTPOPANMA.

NAPAAEIrTMA 3

MNa Adyoug a&loAoynong TG EKMAISEVTIKNAG TOL TOAITIKAG, TO Ymoup-
yeio Naudeiag xperaletar va evnuepwOei yia ta mpoo@ata amoteAéopa-
Ta QOITNONG TWV HABNTWV TNG XWPAG. ZATNOE AOMOV MeTAU AAAWV
ané v Yrinpeoia MAnpo@opIKAG VA TTApOUGIACEL KAl TA AMTOTEAEGHA-
Ta mou gixav ot padntég tng I ta&ng tng Texvoloyikng Katevbuvong
Twv Eviaiwv Aukeiwv ota padiuata ei8ikétnTag.

To mpdBAnua hotmév mou tibetal eivar: AmmoteAéouarta emidoong pabntwy
I’ 1aén¢ Texvodoyikri¢ KatebBuvong ota pabriuara sidikétntag.

To mpwTto mpdypa mou anmacXoAnoe tnv Ymnpeoia MANpo@opIkng Tou
Ymoupyeiov Atav va kataldfel Tt akpiBwg (nteital, mpayua mou dev @ai-
VeTal apéowc amd To 181aiTepa OUVTONO CNUEIWUA TOU TIPOIOTAUEVOU.
‘Etol mpoxwpnoe oTIG £€NG OKEPEIG:

Mpo@avwg o€ O,TL aopd oTn XPOoVIKN Tepiodo, mpdayua To omoio dev
avagépetal, To Ymoupyeio xpelaletal Ta amoTeAECUATA TG TTPONYOU-
HEVNG OXOAIKAG XPOVIAG Yla OAn tn xwpa. N'vwpiloupe os mdoa Kat mota
AUkela Aertovpynoe n Texvohoyikn KatevBuvaon. Nvwpifoupe emiong ot
Ta podrjuata ei8IkOTNTAC TNE KAaTeLBUVONC AUTHC Eival Téooepa. ETol @ai-
veTal 0TI {nTolVTAL TA ATTOTEAECUATA POITNONG OAWV TWV HaBNTWV TNG
I 1éd€nc Twv Mo mavw AuKeiwv yla Kabe éva amod ta Técoepa padruata
€181kéTNTAG.

Mota gival Opw¢ akplBwe ta (NToluEeVa; € KABE Hadnua Kabe pabntrig
AapBavet évav tehiko Babuo. Av CUYKeEVTPWOOUNE ONEG TIG BaBuoloyieg
amd 6Aa Ta oxoAEia Kal yla Kabe pdbnua, tote autd gival ta {nTouueva
amoTeEAéOMATA;

> & KABe AUKeLo 0oL o1 padnTég NG I Aukeiou Texvoloyikrg KatevBuv-
ong diddaokovtal ta idla pabrjpata. Etot 6,t1 {nteital yia 1o cUVOAO TwvV
oxoAeiwy, {nTeital katapynv yla éva oxoheio. MmopoUue Aotrmdv va peAe-
TACOUE TO MPORANUA Yia €va GXOAE(O Kal ETA VA TO ETTEKTEIVOUUE Yia
OAa ta AUKELD TNG XWPAG.

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



MNivakag 1.1. Andonacpa BaBupoAoyiag pabrpatog
IXOAEIO: 90 AYKEIO OEXXAAONIKHZ

TAZH: T TMHMA: 2
MAGHMA: Avdntuén Eqappoywv o€ MNpoypappatiotikod MepiBdriov

a/a ONOMATENQNYMO TEAIKOX BAOMOX
Mdaikouong ABavdaolog 10
MnoupvéAn Alovuaia 17
MuAwvdg AAé€avdpog 15

Katdmv autwv n HeNETN EMKEVTPWVETAL OE €va OX0AE(0. To OxoAgio auTtd
€xel 100 pabntéc otnv I 1a€n Aukeiou Texvoloyikng KateuBuvong, ka-
Taveunuévoug o€ tpia TuApata. Ot Babuoloyieg Twv HadbnTwy Kal Twv
TPV TUNUATWV O€ OAa Ta pabripata emAoyrig £xouv 6N kataxwpnOei.
‘Eva tuipa tng Babuoloyiog Twv pabntwy Tou TPpWwTou TUAHATOC yid TO
padnua "Avantuén E@apuoywv os MpoypaupatioTiko MepiBaiiov” ¢ai-
vetat otov mivaka 1.1.

YTApXoULV TPEIC KATAOTAOELG BabBuoloyiag, kabepid pe t fabuoloyia
TwV HabnTtwv kaBevog amd ta Tpia THAATA. AV TIG EVWOOUE, Ba £xoupe
pia katdotaon pe tn fabuoloyia O Awv Twv pabntwv Tng I 1adéng Texvo-
Moyikrig KatevBuvong Tou ouykekpipévou oxoheiou. Apa autd gival To
{nToupEvo amoTéNeoa.

Q01600 AUéoWC PETA praivouy Ta e€AC epwThpaTa: Mmopei kaveic va
BydaAel kamoto ocupnépacpa dtafalovtag pia Aiota pe 100 ovopata; AKo-
Un Kait yla va amavtnBei to mo am\d epwtnpa, é0Tw "mécol mpodyovtal',
Ba mpémnel KAmolog va Toug PETPocl. BéBala cupgépel va petpnbouv au-
Toi mou dev mpodyovtal, ol omoiol Mpo@avwg Ba ivat Alyodtepol, aAd
maAL Sev amoelyeTal n odpwon 6Ang Tng Aiotac. Oa mpémet ¢ va yivel
TTaPOMOLa Epyaaia yia OAa Ta oxXoAeia.

‘Eva dM\o epwtnua mou tibeTal gival 1o €€N¢: MNa Toug okomoug Tn¢ {nTou-
HEVNC MEAETNC EVOIAPEPEL TTOIOL AKPIBWE HABNTEC TPOAyOoVTAl KAl TTOLOL
ox1, | pévo moool TpodayovTal Kat moool Ox; Eivat pavepd oti eviiagépel
10 Seutepo. Emopévwe To amotéleopa yia 1o e€eTalOpeVo OXOAEIO UOpEi
va €ival 0TI o€ auTtd Kat oTo padnua "Avantuén Eeapuoywv oe MNpoypap-
HaTIoTIKO MepiPalhov” mpodyovTtal 92 nabntég evw amoppintovtal 8.
‘Exovtag Katd vou tov TeAkO atdxo, Snhadri 0An tn xwpa, Ba umopouca-
UE VA TTAPOUUE Oav TEMKO amoTéNeoUA T.X., OTL NI cUVOAOU 5809 pabn-
Twv, 5287 pabntég mpodyovtal Kal 522 amoppinTovTal 0TO CUYKEKPIUEVO
pABnua. AvtioTolyol apiBuoi Ba umdpyouv Kat yia ta AAa pabnuata tng
katevBuvonc. Opwc peyalot kal ToAoi apiBuoi, av Kat gival akpiPeic, Sev
TTAPEXOUV AECWG TO TIOLOTIKO CUMTIEPACHA TO OTT0i0 €ival To {nToUPEVO.
Eival mpoTipnoTePO AOITTOV Va TOUC EKPPACOUIE OE TTOGOOTO, APOU £TOL
YiveTal Mo €UKOAA AVTIANTITO TO ATTOTEAECAL.

‘Ouw¢ To MponyoUuevo anotéheopa Sivel évav TTPWTO XWPIOUO TwV pa-
OnNTwv o€ EMTUXOVTEC KAl ATTOTUXOVTEC. Agv amavtd 0TO EPWTNHA TTOLO
TTO00O0TO HABNTWV APIOTEVOE, TTOLO TTOCOOTO HaBNTWV TN PE Babuoloyia
OV KUPAVONKe amd 10 péxpt 13 K.ATL Av €XEL KATIOIOC AUTAG TNG LOPPNG
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TO ATTOTEAECUATA, UITOPEL VA OXNUATIOEL TTOAD KAAUTEPN EIKOVA YId TV
katdotaon. Qaivetal Aowmoév 6Tt eivat mpoTipdTEPO T {nTOoUUEVA aTTO-
TeNéopata va TEPINAUBAvouV Kal TooooTd KAaTd KAipaka Babuoloyiag,
onwg mepimou mapouactalovtal otov mivaka 1.2.

Mivakag 1.2. AnoteAéopata oto pdBnua “"Avdntuén E@appoywv
o€ lNpoypappatiotké MepBdAlov”’ oxoAkou €toug 1999-2000

X“‘Li'??sﬂ'é‘.i’q"“ BaBuéc ané | Badoe éwg| APBHSS | Moooots
o0 pdnpa HAbntdv | pabniav %
Anoppintovtat 0 9 522 9,0
Métpia 10 13 1211 20,8
Kahd 14 15 2120 36,5
MoAU kaAd 16 17 1180 20.3
Aplota 18 20 776 13,4
LYNOAO 5809 100

O mivakag 1.2 amokaleital 0Tn ZTATIOTIKN TVAKAG CUXVOTATWV 1 KATA-
VOUI CUXVOTATWY, S10TI Tapouaotdlel To MARBOC Twv HovAdwyv evoc TIAN-
Buopou o avrikel o€ éva SIACTNUA TIMWV (amOAUTN cuXVOTNTA) KAl TO
TTOC0OTO TWV HovAdwV Tou MANBUoUOoL TTou evtdaoetal oTo idlo Sidotn-
Ma TIHWV (OXETIKA ouxvoTnTa).

Mia dAANn okén gival 6T, emeldn Ta amoTeAéopata autd Ba dnuoaoiomol-
nBouy, Ba NTav kKahuTtepa av ameikovi{ovtouoav ypa@Ikd. MpdyuaTt pe
éva ypaenua, 6mwe autd tou oxnuatog 1.2, gival o kabévag og Béon pe
MIa MaTId VO aTTOKOMIOEL ONUAVTIKEG TTANPOYOPIEC, XWwpic va Xxpeldletal
TNV amMOMVNUOVELUON TWV APIBUWY. ANWOTE OTTWC Aé€L Kal pia TaAd Ki-
VEQIKN TTapolpia "pia eikéva a&ilel 6co 1000 Aéelc”

Xapaktnplopog enidoong padntwv

2500 +
2000
1500 |
1000 -

500 -

Anoppintovtat
Métpla

KaAd

MoAU KaAd
Aplota

Zy. 1.2. [pdpnua pafdoypduuatog yia 1o xapaktnptouoé emidoong
oto udbnua.
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TéNOC UITOpEL aKOWUN va UTTOAOYIOTEL N Héon TIUN TNE Babuoloyiag, kabwg
Kat n tummikr andékAion mou Seixvel mdoo katd péoo dpo améyxouv ol fab-
HoAOYIeC amtd TN HéoN TIUN.

lNa tnv oAoKARpwon TNE avaluong Tou MpolAnuaToc, Ba mpémnel va yi-
VOUV aVANOYEG EVEPYELEG KAl Y1 TA UTTOAOLTTA TPia paBrjpata e181KSTNTAG.
Me mapduolo Tpdmo Oa mPEMeL va UTTOAOYIGTOUV KATAPXNV Ol EMOOOEIG
Twv padntwv ™ I 1adéng Aukeiou Texvohoyikng KatevBuvong Tou evog
OXOAEIOU Kal 0T OUVEXEID OAWV TWV OXOAEIWV TNE XWPAC, SNUIoUPYWw-
VTOG KAl YL QUTA TA MABAUATA TOUG AVTIOTOIKOUG THIVAKES KAl TA KATAA-
AnAa ypagnuata.

ESw n Yrnpeaoia MANpo@opIKAG Kpivel OTL €xEl ONOKANPWOEL TNV avaAuon
Tou MpofARHatoc, mou TS {NTHONKE va AUoEL. Ocwpeital 0TI To MPOBAN-
pa éxel katavonBei A pwc. Eival yvwotd mAéov To mepiBAANov Tou mpo-
BAnpatog, mpwTa oTo £Mimedo OXOAEiOU Kal KATOTIV 0TO eminedo OANG
e XWwpag, evw n Ny Twv dedouévwy ivat ol Kataotdoelg faduoloyi-
Wy, ot omoieg urtdipxouv. Ta {nToUpEVA ATTOTEAECUATA £XOUV ATTOCAPN-
VIOTEL, Kal n Hop@r Tou Tapéxovtal gival T06o aplBunTikr (amdéAutn kat
TTO0O0OTIAIA), 600 Kal SlAyPAUMATIK.

JUUTIEPACUATIKA artd OAa Ta mapamavw Stagaivetal mw¢ ta otddia avtl-
METWTTIONG EVOG TpoBAnpaTog eival Tpia (oxrpa 1.3):

0 katavonon, 61O amaITETal N CwoTH Kal TARPNG Amocagnvion Twv
Sedopévwv kat Twv {NToUPEVWY TOU TTPOBARATOG

O avaluon, 6mmou to apxtko mpofBAnua dtaomdrtal o AAA EMUEPOUG
am\ouoTtepa PofArpaTa

0 emiluon, 6mou vAomolgital n AUon Tou TPoBARUATOC, HEow TNGAUONG
TWV EMPEPOUC TTPORBANUATWV.

1.5 | Katnyopieg mpoBAnudatwv

Ta mpoBARUATA TTOU ATTAVTWVTAL TOOO 0TOUC SIAPOPOUC EMOTNUOVIKOUG
TOUEIC, 600 Kal oTNV KaBnuepvr pag {wn, TOIKIANOUY WG TIPOG TN YUON
ToUG. Ao ta mapadeiypata mou €XOUE TaPaBEoEl, £xel Yivel avTIANTITO
WG Ta MPOPBAUATA SeV OXETICOVTAL UTTOXPEWTIKA KAl ATTOKAEIOTIKA E TA
HOBNUATIKA 1] YEVIKOTEPA HE MABNUATIKEG KAl UTTOAOYIOTIKEC S108IKATIEC
Je okomé tnv emiteuén AVong Touc. H SlapopeTiki uon Twv PoBAnud-
TWV EMTPETTIEL TNV KATNYOPLOTIOINOH TOUG CUPWVA E TTOIKIAQ KPIThPLa.

1. Me kpitrpto t duvatdtnta emiduong evog mpofArRuatoc, Stakpivou-
UE TPEIG KaTnyopieg TpofAnudTtwy:

[] EmAOowpa sival ekeiva ta ipoARuaTa yia ta onoia n AUon Toug
€ival 6N yvwoTn kat €xel StatunwOei. EmAUopa pmopei emiong va
XOPAKTNELOTOUV Kal TTPORAAATA, TWV oTToiwv N AUon Sev éxel aKo-
pa StatunwOei, aANA 1} CUVAPELA TOUG e AANa RON EMAUUEVA LG
entpémnel va Bewpolpe oav BERain tn Suvatdtnta emMAUCHC TOUC.

[] Avoikta ovopalovtal ekeiva Ta mMpoBARUATA Yid Ta OToid N
AUon toug Sev éxel pev akopa Bpedei, ald mapdAAnia dev éxel
amodelyBei, 611 Sev emdéxovtal Auon. Zav mapAadelyua avolkTou

KATANOHZH

ANAAYZH

EMIAYZH

:

2x. 1.3.
2Tdd1a avTIUETWMIONG
nmpofAnuatog
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Mg pia anAonotnpévn
npogéyyton, ahyéptBpog
givat Yua "ouvtayn” nou
npoadlopilel 1L npéneL

va Kdvoupe KAGtw ané
oplopéveg oUVBNKeG, €10l
WOTE Va (PTACOUE OTOV
€nBupnté oKono.

TPOPBAAUATOC PTTOPOUE VA AVAPEPOUE TO TTIPOBANUA TNG EVO-
moinong Twv Tecodpwv mediwv SUVANEWY, TTOU AVAPEPOUE OE
TIPONYOUMEVN TTAPAYPAPO.

[J AAvta xapaktnpilovtal ekeiva ta TPORAARUATA YIa TA OTTOiA £X0U-
pe @Taoel otnv mapadoxn, 6t dev embdéxovtal Avon. TEtolou &i-
Soug mpdPANua gival To yvwotd amd Toug apxaious ENANVIKOUG
XPOVOUC TTPOBANKA TOU TETPAYWVICHOU TOU KUKAOU. To TIpOAN-
pa autd Bewpeital AAUTO, OTNV TTPAYUATIKOTNTA N AV TIOU €711
Oéxetal gival TPOOEYYIOTIKN.

2. Me kpitnpio 1o Babud d6unong Twv AUGEWY TOUC, Ta EMAUGCIUA TTPO-
BARuata pmopouv va SlakplBouv Ge TPELG EMIONG KATNYOPIEG:

[ Aopnpéva xapaktnpifovtal ekeiva ta mpofARuata Twv onoiwv
n emiluon mpoépxetal amd pia avtopatonoinuévn diadikaaia. Na
mapadetyua, n emiduon Tng Seutepofabuiag e§iowong amoteei
éva dounuévo mpoPANUa, apou o TPOToC eMmAuong TNE e§icwong
€ival yvwoTOg Kal QUTOATOTIOINUEVOG.

[J Hpidopnpéva ovopalovtal Ta mpoBARUATA EKEVA TWV OTTOIWY
n AVon emdlwkeTal ota MAAiola €vOg e0poug TMOAVWY AUCEWY,
agnvovtag otov avBpwmivo mapdyovta meplBwpla eMAOYNAS
™C. Zav mapddetypa nuidopunuévou mpoBAAUATOC UMTOPOULE Va
avagépoupe éva mpoPAnua émou évag ta&idiwtng avaldntd va
EMAEEEL TO PETAPOPIKO PECO PETAKIVNONG TOL amd éva PEPOC o€
Karmoto dAo. To mpoPAnua givat nudopnuévo, Sedopévou 6Ti N
AUon mou Ba emAeyei, mpémnel va avalntnBei o€ éva cuvolo ca-
QW¢ mpokaboplopévo mou cupmepAapuBavel 6ha ta diabéoipa
METAPOPIKA HEDQ.

L] Adépnta xapaktnpifovtal ta mpofAuaTa EKEIVA TwV OMOIWY
ol Auoelg dev pmopouv va dounBouv 1 dev €xel SiepeuvnOei o
BdBog n duvatdtnTa S6pNnon g Toug. MNpwTevovta poAo oTNV ETi-
Auon autol Tou TUToU TIPOoPANUdTwWY Katéxel n avBpwmivn Siai-
o00non. MNapddetypa adounTou MPOBAAATOC Eival N EMAOYH TOU
TPOTIOU, TOU TOTIOU Kal TOU XpOVOoU evog epnPikol mdptu. Eival
CaPEG OTL OEV UTIAPXKEL KAVEVAG TTPOSIATUTIWHUEVOC TPOTIOG OpYd-
vwong evog e@n kol mAPTU Kat Aol ol TapdyovTeg mou Ba To
Slapopewoouy emagisvtal otnv avBpwmivn aicBnon kat mpoTi-
pnon Twv S10pyavwTwV Tou.

3. To kd&Be mpoBAnUa o€ O,TL apopd oTNnV MIAVCH TOU €ival oTeVA GUV-
Sedepévo pe TNy évvola Tou alyopiBuou mou mapoucidloupe avau-
TIKA OTO EMOUEVO KEQAAaLo. Me KpItrplo To €ido¢ TNG emiAuong mou
em{ntouy, Ta mpoBAnuata Slakpivovtal Og TPEIG KATNYOPIEC:

[1 Amé@aong, 61ou n and@acn mou MPOKeITal va AngOsi cav Avon
Tou MpoBAaTOC TTou TiBETaAL, AmaVTA O éva epWTNUA Kal moa-
vov auti n amdvtnon va givat éva "Nat" i éva "Oxt". Auto mou
BéNoupe va SlamoTwooupe o éva MPoPANa anodpaong ival av
UTTAPXEL arAvTnon Tou Ikavorrolel ta dedopéva mou Bétovtal amd
To MPOPANua.
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MAPAAEIrMA:

Aidetat évag aképatog aptOuog N kat to mpoBAnua mov Tibetat
givat av o ap1Oudg N sival mpwtoc.

[] YmoAoytotikd, 6mou to mpdPAnua mou TiBetal amaitei n Sie-
VEPYELQ UTTOAOYIOMWY, Yla va urmopei va 600l pia amdvinon oto
MPOPANUA. Z& éva UTTOAOYIOTIKO TTPSPBANUa {NTAWE va BpoUleE TV
TIPA TNG ATTAVTNONG TIou IKavoTtolel Ta SeSopéva TTou TTapEXEL TO
mESPANMA.

MAPAAEIrMA:

Aidetal évag aképaiog aptOpog N kat {nteitat va Bpebei méoeg
SlagpopeTikég mapayovtomoloelg Tou N urrdpyouv.

[l BeAtiotomoinong, 6mou 1o mpoBAnua mou TiBetal emlntd T0
BéATioTo amoTéeopa yia Ta cuykekplpéva dedopéva mou Slabé-
Tel. X€ éva mpofAnua Beitiotomoinong avalntoUue TNV anmavtn-
on TIOU IKAVOTIOLE( KaTtd Tov KaAUTepo Tpdmo Ta Sedouéva mou
TTAPEXEL TO TIPOBANUA.

MAPAAEIrMA:

Aidetan évag aképalog aplOuog N kat {nteitat mola givat n mapa-
yovtomoinon yia to N pe To peyaAutepo mA6o¢ mapayoviwyv.

1.6 | MP6BANpa Kat UTTOAOYIGTIG

Ta mpoBAfpata mou Kabnuepiva cuvavtdue Sev gival mpofAniuata Tou
XWPEOU TWV MaBNUATIKWY, TNE GUOIKNAC 1 TNG OTATIOTIKNAC. XuviBwc gival
AlyOTEPO 1 TEPIOCOTEPO CUVOETA TIPOBARUATA TTOU N AVTIUETWTIION TOUG
YIVETAL ATTOKAEIOTIKA KAl JOVO UE BAGN TOUC GUANOYICUOUC HAg KAl TN
OKEYN HAG. X€ KATIOLEG {OWC TIEPUTTWOELS XPEIACETAL VA TIIACOUUE HOAUBL
KAl XapTi, /| €0TW KAl KATIOIO KOUTTIOUTEPAKL, Y10 VO KAVOUUE HEPIKOUG
avaykaioug umoAoyIooUC. OUwE Ol OTTOLEC TIPOOTIABEIEC AVTIMETWITIONG
npofAnudtwy oTnpifovtal OTIC VONTIKES Hag SUVAELS, 0T CUANOYIOTIKN
Hag Kal TNV IKAvoTnTa AYNG amopAcEwv.

Kat ot utoAoyloTéC TTou €X0UV KUPLOAEKTIKA €l0BAAEL 0T {wn) Hag, TTou
KaBnuepva epxopaoTe o emagn padli Toug, mou avavtippnta EQapuo-
Covtal o€ éva peyalo e0POC TOPEWY Kal SpaoTnPLoTATWY, oxeTi(ovTal Ye
TNV emiduon mpoBAnUdTwy, Kat av val e TTolo TPOTIo;

Avapifola mpofAnpata Auvévtouoav Kat iptv Tn "yéveon" Twv umoho-
YIoTWV. H IkavéTtnTta Tou avBpwrou va avTipeTwilel Kal va eMAUEL TTpo-
BAAQuata gival oAU TpoyevEéaTEPN TNG EUPAVIOHC TOUG. Ot UTTONOYIOTEG
NnpBav oxeTikd mapa moAL pdo@ata yla va SpAdcouV EMKOUPLKE 0TNV
avBpwmivn dpactnpidétnTa.

H éva mpog éva avtimapdBeon otolxeiwv peta&l avBpwmmou Kat urroAo-
ylotn gival éva evdlagépov "matyvidl”. H NMinpogopikn dev éxel va KAvel
TIA€OV UOVO LIE TOUG UTTOAOYIOTEC, AANA E ToV TPOTTO {WHE TOU avBpwrTou.
To avBpwivo €idog, vorjHov ov, SI00£Tel EUPUTEC ONEC EKEIVEC TIC IKO-
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VOTNTEG TTOVU ATaAITOUVTAL YIa TNV ETITUXH QVTIMETWITION HIAG TEPAOTIAG
YKAUAG TPoBANPATWY. H TTOAUTTAOKOTNTA TWV GUANOYICUWV TTOU UTTOPE(
va eKTENEL 0 AvVOPWTTIVOC eYKEPANOC €ival e€AIPETIKA PHeYAANn. O akpIBric
TPOMOC AslTOUPYIAC TOU avOpwWITIVOU eYKEPANOU E0KOAOUBOET va TTapapé-
VEL éva avandvtnto, TOUAAXIOTOV TTIPOG TO TIAPOV, EPWTNMA.

H "oUykplon" Aertoupylwv avBpwou Kat urtoAoyloTr em@épet BERala
pla TEPAOTIA TTOLOTIKN Slapopd uTép Tou avBpwmou. O UTTOAOYIOTAG
Oev gival évag NAEKTPOVIKOG eyKEPANOG. AuTO TToU KAvel Oev gival TimoTe
TIEPLOCOTEPO Ao TO Va XelpileTal oTolXEla, Evw To avBpwmivo mvelpa
pmopei va okémtetal, va mapdyel 16éec. To onpeio autd gival mpwtapyt-
K¢ onuaociag, mpoodiopifovtag Hia avap@iofnTnTa TEPACTIA TIOIOTIKNA
Slapopd. To onpeio eKeivo 0TO OTTOI0 O UTTONOYIOTIG UTIEPTEPEL EvavTl
Tou avBpwTou &ival N TaxuTNTa eKTEAEONC TV MPAEEWV Tov, TaXUTNTA
n omoia BEATIWVETAL CUVEXELD KATA AAPATWEN TPOTTIO WE TNV TIPO0S0 TNG
Texvoloyiag.

MpofAAjuata ta omoia amartovv TOAAOUE UTTOAOYIGOUG YIa TNV aVTI-
METWTTION TOUC evOEiKvuVTAL yla avABeon mpo¢ MIAUGCN O€ UTTOAOYIOTH.
Am6 ta mapadeiypata mou ava@épbnkav oto Ke@Aalato, autd To mapd-
Setypa Tou omoiou n emiluon Ba pmopouoe va avateBei og umohoyloTn
gival To mapddelypa 3 OXETIKA e TA ATTOTEAECHUATA POITNONG TWV pa-
onTwv.

Ot A\éyol ou avaBétoupe TNV emAuon evog TTPOBAARUATOC G€ UTTOAOYLOTH
oxetiCovtal pe

0 TNV TOAUTTAOKOTNTA TWV UTTOAOYICHWY,
0 TNV EMAVOANTITIKOTNTA TWV S1adIkaciwy,
0 TNV TaxuTnTa ekTéheons Twv mpdéewy,

0 TOo peydlo mABog Twv dedopévwy.

‘Oco kat av Tuxov agviadlel, o umoAoyloTthG Sev pumopei va ektehel mapd
MOVO TPEIC AEITOVPYIEC:

[l mpooBeon, n omoia amotelei Tn Bacikr) apOuntiki mpdén, Sedoué-
VOU OTL Kl 0l AAAEC aplBUNTIKEC TTPAEELC UTTOPOUV VA AVTIMETWTTI-
oTouy, oav dladikaoieg mpoobeong,

[] ouykpion, n omoia ouvioTtd Tn Baciki Aertoupyia yia Tnv emTéleon
OAWV TWV AOYIKWV TTPAEEWY,

[] petapopd Sedopévwy, Aettoupyia o ponyeital Kat EMeTal TnG EMe-
Eepyaoiag Sedopévwv.

Ot AelToupyieg QUTEC €ival APKETEC, WOTE O UTTOAOYIOTHAG VA ETTITENECEL IE
emtuyia k&Be eidoug eme€epyaania. Me BAon auTEG TIG TPELG AeITOUPYIES
SIEKTIEPALWVEL ONEC TIC EPYATIEC TTOU TOU avaBéTovTal Kal EMAUEL OAaA TA
npof3Anpata mou avalapBAavel.

Eival cagéc 6T1 0 dvBpwmog Ba xpeialdtav xpovia i Kat alwveg yia va
EKTENEDEL TIC TTPALELG EKEIVEC TTOU O UTTOAOYIO TG UTTOPEL VA TIG OANOKAN-
pwoel péoa o€ Aiya oA Aertd. Eivat Aoimmov 1iaitepa xpriotun Kat on-
MaVTIKA N TPoo@opd Tou. Opwg Sev Ba mpémel va {exvAel KAVEIG WG
N IKAvoTNTA TTOU TTAPOUGIALEL O UTTOAOYIOTHG EKONAWVETAL OE TTOCOTIKO
enimedo kal 61 o€ MO10TIKO. Mmopei va avtipeTwiosl cUVBeTa Aoyikd
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MPORAAMATA POVO EPOTOV 0 AVOPWTIOC EXEL YPOVTIOEL TTPONYOUUEVQ,
HE TN Xpnon KatdAAnAwv mpoypappdtwy, va tou "618da&el" Tov Tpodmo
QVTILETWITIONG KAl EMAUCNC AUTOU ToU €idou¢ Twv mpofAnudtwv. Mpé-
TTEL va YiVEL amOAUTA Katavonté Twe Ta mPoBARUATA Kal ot AUGELC TOU
npoUmpéav kat e€akoAouBolv va umdpyouv aveEdptnta amd Toug
UTTOAOYIOTEC.

Né€sic-kAeda

Avakepalaiwon @

3T0 KEPAAAIO AUTO TTAPOUCIACTNKE N S1OXPOVIKOTNTA TOU TTPOBARMATOC
Kal éylve oagnc n aveéaptnoia Tng AVong Tou amd Tov UTTOAOYIoTH. Emi-
onuavonkav Baocikd otolxeia otnv avaiuon kat cuvta&n mpoANUATWY
TTOU APOPOUVV 0TN CAPHVELA TNS SLATUTIWONG KAl KAT' ETTEKTACT OTNV Ka-
TAVONON TOU TIPOBANUATOC. TN CUVEXELD TTAPOUCIACTNKE N €VVOold TNG
SOUNAG EVOC TTPOBAAUATOC, TTOU OUCLACTIKA avAyel TNV avAAuor Tou o€
AM\a amovoTtepa. O kaBopiopog dedopévwy Kal {NTOUUEVWY NTAV AuTd
TIOU Ja¢ amaoyxOAnoe otn ouvéxeld. OAOKANPWVOVTAC TO TTPWTO AUTO
KEPAAAIO TTapoUsIAcaple SIAPOPETIKEG KATNYOPIOTIOINTELG TwV TTPOBAN-
paTwv. TéNog mpoodlopicape Toug AOYoOUG TTOU GUVNYOPOUV UTTEP TNG
avdBeong mpoBArpaTog og uoAoytoTr, eviomifovtag Tautoxpova TIG
TTOLOTIKEC S1APOPEC AVTIHETWITIONC TTPORANUATWY AVAPESA GTOV UTTONO-
yl1oTh Kat Tov dvBpwro.

Aebopévo,

AloypappaTIKA
avamapdotaon,

Aopn mpoBAruartog,
Eneepyacia dedopévwy,
Katnyopiec mpoAnudtwy,
M\npogopia,

MpoAnua

~

J

EpwtnoelC - Oépata yia culytnon @

1. Na yivel cu{TNON OXETIKA YE TNV AVTILETWITION TIPOBANUATWY UE TN
XPrion UTTOAOYIOTWV.

2. Na yivel ou{TnoN OXeTIKA Ue TN Snuioupyia mpoPAnudatwy e€artiog
NG XPrioNg UTTOAOYIOTWV.

3. O1pabNnTéG va avagEpouy IEPAPXWVTAG TA CNUAVTIKOTEPA KOIVWVIKA
mpoBAAMATA TTOU KATA TN YVWHN TOUC OXETI(OVTal JE TNV ETIOTAUN
NG MANPOPOPIKAC.

4, Na 600¢i 0 oplopog Twv Opwv dedopévo, ene€epyacia dedopévwy,
mAnpoopia.

5. Na yivel n ypagikr avamapdotaon Tou mpoBARUaToC mou Teplypd-
PETAL 0TO TTAPAdELyHa TNG EVOTNTAC 1.4

6. Na avapepBoUv ol Katnyopieg Twv MPOoRANUATWV.

7. Na motoug Adyoug avatiBetat n emiduon evég mpofAnUaTog o€ uTio-
\oyloth;

8. Meplypayte TOUG TPOTIOUG TIEPLYPAPHG KAl AVATTAPAO0TAONG TWV TTPO-
BANuaTwWV.

1. ANAAYZH MPOBAHMATOZX
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Aladiktuo

http://www.awesomelibrary.org/Classroom/
Science/Problem_Solving/Problem_Solving.html

lotooeNida e ApKETA EVOIAPEPOUTEC ATTOYEIG OE
O,TL agopd otnV emiluon MPORANUATWY. APKETA
vPnAoUL emmédou Bepatoloyia Kal OXETIKAG
SuokoAiag, mpoteivetal yla pabntég e avénuévo
evllapépov.

http://www.hawaii.edu/suremath/click.html

lotooeAida pe 1dlaitepa xapoUeVo Kal

VEQVIKO TTEPIBANOY, avagEépeTal otV €mAuon
mpoPARpaTog Kal TEPINAUBAVEL, EKTOC Ao TN
Bewpia mepi emiduong mpoARATOC, Hia OElPA aTTd
TPoBANUaTA TTOU TTIPOEPXOVTAL ATTO SIAPOPETIKA
OXOAIKA paBrpata (GAyeBpa, QUOLKN, XNUEia) Kat
AM\oUC TouEic SpaoTnPIOTATWV.
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Eicaywyn

Apxikda e€nyeital o 6pog alydpiBuocg kal mapabétovtal Ta omoudaldtepa
KPITNPLA TTOU TIPETEL VA TTANPOI KABE aAyOpIBUOC. 3TN CUVEXELD, N OTTOU-
SaldtnTa TWV aAyopibuwy cuvdudletal pe TV e€ENEN TNC EMOTAKNG TNG
MAnpo@opIKic. H meptypapn Kat avamapdotacn Twv akyopibuwv divetal
QVOAUTIKA PE Xprion Twv peBodwv avamapdotaong eAeUBePOU KeIEVOU,
Slaypaupdtwy pong, QUOIKNE YAWwooag Kal KwdIKomoinong He mpdypay-
pa. Ta mpoypdupata mapouvotalovtal Pe TN Hop@r YeudoyAwaooag, TTou
opileTal Kal TUTTOTTOIETAL O€ €va GUVOAO EVTOAWV KAl TIPOYPAUUATIOTIKWV
OKOAOUBIOKWVY EVOTHTWV. 3TN OLVEXELQ, SivovTtal mapadeiypata omou e€e-
tadovtal ol SIAPOoPEC CLVIOTWOEG EVOC aAyopiBuou, dnhadn ol amapaitn-
TEC EVTOAEC TTOU 0TNpPifouV TO ‘KTioIUO' evOC alyopiBuou. ZuyKekplpéva,
nmapouctdlovtal n dopn akoAouBiag, n Soun TS EMAOYNC, Ol EMAvAAn-
nTikég Sladikaoieg, ot Siadikaoieg TOAATAWY EMAOYWV Kal Ol EUPWALQ-
opéveg dladikaoiec. MNa kabe TuTO cuviotwoag divovtal avaAuTIKA TTa-
padeiyuata o€ QuOIKr YAWooa, og akohouBia Stadoxikwv Bnudtwy Kal
o€ pop@n SlaypappdTwy porc. ZTo TEAOC ToU Kepalaiou mapouatdletal
n avamtuén Kat n aAyoplBuIKn TTpocéyylon yla Tnv emilucn evog cuvOe-
TOTEPOU MPOPARHATOC, TOU TTPOBAAMATOC TOU ‘TTOANATIAACIACHOU aAd
PWOIKA, OTIoU YiveTal Xprion Kal cUVOUACUOS AAYOPIBUIKWY GUVICTWOWV.

AldakTIKOi oTOXOL

2TOX0l TOU KeaAaiou autou gival ol HadnTég:
[0 va dlaTumwvouv Tnv évvola Tou aiyopiduov,
[J va atttoAoyolv Tn omoudaldtnTa Twv aAyopibuwy,

[0 va TEKMNPLWVOULV TNV avayKaldtnTa TNG AAYOPIOULKAE TTPOCEYYIoNG
katd tn Stadikaocia emiAvong mPoBANUATWY,

[ va gpapuolouv tumomnolnpévn mluon pe alyoptBuikég Stadikaoieg,
[0 va pmopouv va oxedlalouv alyopiBuoug pe Xpron CUYKEKPLUEVWY
TEXVIKWV.

MpoepwtnoElg

0 TIvwpiCelc Tt eivat alyoplBuIKn mpooéyyion;

0 =Z€pelg 6T NN €XELG XpNOtomolnogl TOAOUG alyopibuoug

0 TIvwpiCeic av o moAamAactacuodg Vo aplBuwy pmopei va yivel pe
AM\o TpoTIO;

0 TiBa kavelc yia va Bpeig to aBpolopa 3+6+9+...+ 999;
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2.1 | Tigivat akyopiBpog

H Bewpia Twv akyopiBuwv éxel peydin mapadoon Kal n NAKIO HEPIKWY
alyopiBuwv aplBuei XIMASEC Xpdvia, OTTWC Yia TTAPASELYA 0 aAyOPIBOC
Tou EUKAEiON yla TNV eUPEON TOL HEYIOTOU KotvoU Slatpétn SUo aplBuwy
1 To Aeydpuevo KOOKIVO Tou EpatocBévn yla tnv eUpeon Twv MPWTWVY
aplBuwv amd 1 we n. ZAuepa to medio NG Oswpiag AAyopiBuwv gival
éva 1dlaitepa upL kat movoio medio. MANBWPEA CUYYPAUUATWYV EXEL EJ-
@avioBei ot BiBAoypagia, v ouveyiCetal n mepattépw euabuvon oe
véa oUyxpova mpoBAruata. Ot TEPIOCOTEPOL ATTO TOUC AAyopiBuouC TTou
ouvnBwg e€etalovtal oTa oXeTikd BiBAia £xouv mpoTabei Ta Teheutaia 25
Xpovia, éon mepimou gival kat n nAkia tng NMAnpo@opIkng wg piag véag
auBuTapPKTNG EMOTAUNG.

O 6pog alyopiBpuog, Aotmoy, xpnotuoroleital yia va dnAwoel pebodoug
mov epappolovtal yia tnv emiluon mpofAnudtwy. QoTé00, £Vag Mo au-
0TNPSGC 0OPIOHOC TNE €VVOLAC AUTAC gival 0 €€NC.

AMNyOpiBuoc ival pia memepacuévn O€lpd EVEPYEIWY, auoThpd kaBopl-
OUEVWV KAl EKTEAECIUWY OE TIEMEPAOCUEVO XPOVO, TOU OTOXEUOUV OTNV
emiluon evog mpoPAnuaroc.

Ka&Be alyopiBuog amapaitnTa IKAVOTIOLEL TA EMOUEVA KPITHPLA.

[] Eiocoboc (input). Kapia, pia i meplocotepeg TIpEC SeSopévwy Tpémel
va Sivovtal w¢ eicodot atov akydpiBuo. H mepintwon mou Sev 6i-
vovTal TInEC Sedopévwy gpgaviletal, 0Tav o alyoplOuog dnpiovpyei
Kal eme&epyadeTal KATTOIEC TIPWTOYEVEIC TIUEC He TN PonBela cuvap-
TAOEWV TTAPAYWYNG TUXAiwV aplBuwv f pe T BonBia dAwv amwv
EVTOAWV.

[] 'E€odoc (output). O ahydpiBuog mpémel va Snuoupyei TOUAAxIoTov pia
TIpA 6edouéVwY WG amOTENECHA TIPOC TO XPOTN A TIPOC évav Ao
alyopiBpo.

[ KaBoplotikdtnta (definiteness). KaBe eviohrn mpémel va kabopiletal
Xwpic kapia ap@iBolia yia tov Tpoémo ektéAeon TnG. Adyou xdpty,
pia evtohn Saipeong mpémel va Bewpei kal Tnv mepintwon émou o
Slaipétng Aappavel undevikn Tun.

[] Nepatétnra (finiteness). O aAyOPIOUOC VA TENEIWVEL UETA OTTO TTE-
mepAcpéva Pripata ektéAeong Twv eviolwyv Tou. Mia diadikacia
1OV SV TEAEIWVEL LETA ATTO €VA CUYKEKPIEVO aplOud Pnudtwy dev
amotelei aAydpiOpo, aAa Aéyetal amAd vrrodoyiotikr diadikaoia
(computational procedure).

[] AmoteheopatikotnTa (effectiveness). KaBe pepovwpévn evtohr tou
alyopiBuou va givat amir. Auto onuaivel Tt pia evtoAn dev apkeiva
€xeL oploBEl, aAMNA TIPETTEL VA €ival KAl EKTEAETIUN.

H évvola tou alyopiBuou dev cuvEEeTal ATTOKAEIOTIKA KAl UOVO UE TTPO-
BAARpata e MAnpo@opIkAC. A¢ BewpriooUE, yia Tapadetyua, 0Tt BéNou-

loTopPIKO onuEiwpa

H Aé&n aAydpiBuog
(algorithm) npoépxetal
and pia peAétn tou Mépon
HaBnpatikoU Abu Ja’'far
Mohammed ibn Musa al
Khowarizmi, nou é{noe
nepi 1o 825 p.X. Mévte
alwveg apydtepa n PeAétn
autA peta@pdotnKe ota
Adtvikd Kat dpxige e tn
@pdon “Algoritmi dixit...”
(0 ahydpiBpog Aéet...). H
peAétn tou al Khowarizmi
unAp&e n NpWTN NARPNG
npaypateia dAyeppag (6pog
nou Kat autég npoépxetat
and 1o apafiko al-
jabr=anokatdotacn), yati
évag and toug okonoug

tng dAyeBpag eivatkawn
anokatdotaon Tng LlodTnTag
M€oa o€ pua €€iowon. O
6pog alyépiBpog enélnae
eni xt\a xpévia wg andviog
6pog, nou ocApadlve KAt oav
“ouotnpatikn dtadikacia
ApLBPNTIKWV XELPLOPWV”.
Tn onpepvi tou agia
anékinoe and tnv apxn

tou 200U awyva pe v
avdntuén tng OHWVUUNG
Bswpiag Kal QuoKd pe

TNV ENKALPOTNTA TWV
NAEKTPOVLKWV UMOAOYLOTWY.

2. BAYIKEX ENNOIEX AATOPIOMQN
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HE VA YEVUOTIOOUE KAl ETTOUEVWCE TIPETTEL VA EKTEAECOUE TIG EMOEVEG
EVEPVYELEG:

VO CUYKEVTPWOOUE TA UAIKG,

VA TIPOETOIUACOUE TA OKELN HAYELPIKAG,

Va TTAPAOCKEUACOUE TO payNToO,

va €TOINACOUE TN CONATA,

Va OTPWOOUE TO TPATIEC,

VA YEUUATIOOULE,

va kaBapicoupe To Tpamé(, Kal

o o o o o o o o>

va TTAUVOUUE Ta TdTa Kal Ta KouJIVIKAL.

Eival euvénto 6Tt n mponyouuevn aAnAouyia Twv evepyelwv odnyei 0To
emMOLUNTO amotéAeopa. BéBata, autri n aAnAouyia dev gival n povadikn
yla TNV miteuén Tou okomou, agov, yia Mapddelyua, JITOPOUUE TTPWTA
VA ETOIUACOULE TN COAATA KAl UETA VO TTAPACKEUACOULE TO PAYNTO, EVW
OKOUN UTTOPOUE TIPWTA VA TTAUVOULIE TA TIIATA KAl WETA Va KaBapiooupe
1o Tpamédl. Qoto6o0, To mapddeiyua BéNel va Sei€el 0TI n Bewpnon piag
oUVOEeTNG epyaciag pe Slakpttd Bripata mou ektedouvtal Sladoxikd gival
€vag TTOAU XPrO1OG KAl TIPAKTIKOG TPOTIOC OKEYNG YA TNV ETAUCH TTOA-
ADV (av Oxt O AWV TwV) TPORANUATWV.

2.2 | ZmoudaiétnTa alyopiduwv

H évvola Tou alyopiBuou gival Bepehiwdng yia tnv emotiun tng MAnpo-
QOPIKNC. H HENETN TwV alyopiBuwv gival oAU evdlagépouaa, yiati ival
N TEWTN VAN yia TN HEAETN Kal ePPABuvon, av oxt o OAEC, TOUNAXIOTOV
0€ TAPA TTOANEC YVWOTIKEC TIEPIOKEG TNG ETTIOTAUNG AUTAG.

H MAnpo@opikn, Aotrmdy, umopei va oploBei w¢ n EMOTAN TTOU PENETA
TOUG aAyopiBuouc amd TiIC aKOAOUOEC OKOTTIEC:

[J YAikoO (hardware). H taxutnta ektéheong evog akyopibuou emnpedde-
Tat anod Tig SlaPopeg TeEXVoAoyieg UAIkoU, SnAadr| amod Tov TPOTO TTou
givat Sopnpéva oe pia eviaia apyITEKTOVIKH Ta S1dQopa CUCGTATIKA TOU
urtoAoyloTr (GnNAadr| avaloyad [E TO av 0 UTTIOAOYIOTIG EXEL KPU®PT pVI-
pn Kat 1éon, avaloya Pe TNV TaxutnTa TG KUPLAG Kal SEUTEPEVOUTAG
MVAMNG K.0.K.).

[ NMwoowv Mpoypappatiopol (programming languages). To €i6og
NG YAWOOOG TPOYPAUMATIOHOU TTou Xpnolpomnoleital (dnAadn, xa-
MUNAGTEPOU 1 uPNASTEPOU emméSou) aANAlel Tn Soun Kal Tov aplBud
TWV EVTOAWV €VOG alyopiBpuou. Mevikd pia yAwooa mou ival XapnAo-
Tepou emmédou (0mwg n assembly A n yAwooa C) givat Taxutepn ano
pia dAAN YAwaooa mou ival uPnAoTépou emmédou (dmwg n Basic 1y
Pascal). Akoun, onuelwveTal 0Tt SlaQopEC CUVAVTWVTAL PETAED TWV
YAWOOWV o€ oxéon pe to moTe eppavicdnkav. MNa mapddetyua, ma-
AadTtePa HEPIKEC YAWOOEC TTPOYPAUMATIONOU ev urmooTtrpilav TNV
avadpoun (évvola mou Ba e€eTdooupe o€ Babog apyodTepQ).

[ @ewpntuiki (theoretical). To epwtnua mou cuxva Tibetal givat av
PpAypaTL UTTAPXEL i} OXL KATToloG amodoTIKOG aAyéplBuog yla Tnv
emiluon evog mpoPArpatoc. H e€€taon auTtou Tou EpWTNUATOC Eival
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SuokoAo va oxoAlaoBei ota mAaiola tou BiIBAiou autou, emeldn amal-
Tel peydAn Bewpntikn katdption. QoTdo0 N MPOCEyYIon auTh gival
1Slaitepa onuavTikn, yati mpoodiopilel ta 6pla tng Abong mou Ba
BpeBei oe oxéon pe éva CUYKEKPIUEVO TIPOBANUA.

[] Avalutikn (analytical). Mehetwvtal ot urtoAoyioTikoi mopot (computer
resources) Tou amaITouVTal amo évav akyopiBuo, OTwg yia mapddety-
pa To péyeBog TNE KUPLAG Kal TNG SEUTEPEVOVDAC UVHNG, O XPOVOC yia
Aertoupyieg CPU kat yia Aertoupyieg e10660u/e€680u KA. To avTIKeipe-
vo auto Ba e€nynBsi mMAinpéotepa oto KepdAaio 5.

2.3 | Meprypa@n Kat avamapactoon
aAyopiOuwv

21N BiBAoypagia cuvavtwvTal S1AQopPol TPOTIOL AVATTAPACTACNG EVOC
alyopiBuou:

O ue eAevBepo Keipevo (free text), mou amotelei Tov Mo avemel£pyaoTo
Kal adounTo TPoTOo Mapouaciaong alyopibuou. Etol eyKupovei Tov Kiv-
Suvo OTL umopei eUKoAa va oSNy oEl O Un EKTENEDIUN TTapouaiaon
mapafidlovtag To TEAEUTAIO XAPAKTNPIOTIKO TwV alyopiBuwy, SnAa-
61 TNV AMOTEAECUATIKOTNTA.

0 pe daypappatikég texvikég (diagramming techniques), mou cuvi-
oToUV éva YPAQPIKO TPOTIO Tapousiaong Tou alyopibuou. Ané Ti¢ Sid-
POPEC SIOYPAPHATIKEG TEXVIKEG TTOU €XOULV €TvoNOEi, n 1o TaAId Kat
n 1Mo yvwoTn iowg, ival to Siaypappa pong (flow chart). Qotéco n
XpPrion SlaypaupdTwy porg yia Tnv mapouaciaon aAyopibuwv Sev amo-
TeAEl TNV KAAUTEPN AUoN, YU auTtod Kat epgavifovtal OAo Kal ormavidtepa
otn BiBAoypagia kat otnv mpdén.

0 ue @uolki YA\wooa (natural language) katd Bripata. Xtnv mepimmwon
autn xpetaletal mpoooxn, ylati umopei va mapapiacdei o tpito Baot-
KO XOPOKTNPIOTIKO EVOC aAyopiBuou, omwg mpoadlopicBOnke mponyou-
pévwg, SnAadn To KpITrplo Tou Kabopiouov.

0 pe Kwdikomoinon (coding), SnAadn pe Eva MPOypapa YPOAHMEVO EiTE
o€ pia PeudoyAwooa ite o€ KATIOIO YAWOOA TTPOYPAUMATIOUOU TTOU
otav ekteheoOei Ba dwoel Ta idla amoteAéopata pe Tov alyoplopo.

‘O)ot ot aAyopiBuot Tou BiBAiou auTtou ival KwSIKomonUéVOlL O Hia UTTo-
Betikr Sopunuévn YeudoyAdwooa, wOTOCO Ol TIEPICCOTEPOL ATTO AUTOUC
UImopoUv UKOAD OXETIKA va TTpoypaupatiofolv og omoladnmoTe y\wooa
TIPOYPAUUATIOUOU.

2.4 | BAOIKEC OUVIOTWOEC/EVTONEC
€vOG alyopiBuovu

31N ouvéxela Sivovtal mapadeiypata alyopiBuwv émou e€etalovral ot
Sl1APOoPEC BLVIOTWOECG eVOC ahyopiBuou, SnAadr ol amapaitnTEG EVIONEC
EeKIVVTAG ATt TIG ATTAOUCTEPEG KAl TIPOXWPWVTAG TIPOG TIG CUVOETOTE-
pec. Mo ouykekpipéva Ba e€eTacB0UV TEPIMTTWOEIG OEIPIAKWY EVTOAWYV,

2. BAYIKEX ENNOIEX AATOPIOMQN
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avaBéoewv TIWY, eMAoYNG e Bdon Kpttripla, Sladikaolwyv emavainng,
EVEPYELWV TTOAATAWVY EMAOYWV KABWE Kal CUVOUACHUS EUPWAEUUEVWV
nmepMTwoewv. MNa k&be mepimtwon mapouacialovtal oxXeTIKA mapadeiyua-
T PE TNV EKPWVNON (O€ PUOIKA YAWOOA), TNV apouaiacn Twv Bnudtwy
IOV TIPETEL va akohouBnBoUv Kabw¢ Kal To avtioTolxo Sidypapua pong.

4 )
2YMBOAA AIATPAMMATOZX POHZ

‘Eva S1dypapua pong amoteleital and éva cUVONO YEWUETPIKWY OXNUATWY, 6TTou To Kabéva on-
ADOVEL Hia ouyKeKpIPEVN eVEPYELD 1] AElToupYia. Ta YEWUETPIKA OXAMATA EVWVOVTAL LETAEY TOUC UE
3€An, mou SnAwVouV TN Oelpd EKTENEONC TWV EVEPYELWV AUTWV. Ta KUPLOTEPA XPNOLOTTOI0UEVA
YEWUETPIKA oxrjpata gival ta e€AG:

0 éMen, mou SnAwvel TNV apxn Kal 1o TEAoG Tou KABe alyopiBuov,
0 pduBog, mou dnAwvel pia epwtnon pe duo A meplocdTepe €680 yia amavtnon,
0 0pBoywvio, Tou SNAWVEL TNV EKTEAEON UiAC N TTEPIOCOTEPWY TIPAEEWY, Kal

mAdyto mapaAAnAdypaupo, mou dSnAwvel eicodo n £6060 oTolxeiwv. MOANEG POPEG TO OXUA AUTO
pmopei va Stagopormolsital mpokelpévou va mpoodiopiletal Kat To €i60¢ TN CUCKEUNC am’ OTTou
yivetai n eicodoc iy n é€odoc.

To eMOUEVO OXN A ATTOTUTIWVEL OAA AUTA Ta GUPPBOAC.

‘E€odog

Eicodog / Apxn

TéMog

Weudng Sy AAnBRg
S EktéAean
MNpd&ewv

Mepikd amd ta xpnoiuomoloUUEVa YEWUETPIKA oUuBoAa ota Siaypduuata ponc.

2.4.1 Aopn akolouBiag

H akoAouBlakr} Sour EVTOAWV (OEIPIAKWVY PNUATWY) XpNOlMOoTIoLETAl
TIPAKTIKA Y10 TNV AVTIMETWITION AmAWV TpoBAnudtwy, émou gival dedo-
MéVN N OEIpA EKTENEDONC EVOC OUVONOU evepYeLWV. Eva am\o mapdadetyua
amd TNV Kabnueptvr (wn gival n akohouBia odnyiwv piag cuvtayng pa-
YEIPIKAG WE OTOXO TNV KATAOKEUN EVOC paynTou. Ta Brpata Kal ot Tooo-
TNTEC TTOU TIPETTEL VA akoAouBNnNBoLV ival GUYKEKPIUEVA Kal Ol 0dnyieg
anmoAuta Kaboplopéveg kal oageic. To mapddetypa mou akoAouBei mapou-
o1alel éva amAo TTPORANUA TTOU EMAVETAL LE OEIPLAKN EKTENECN EVTOAWV.

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



MAPAAEITMA 1. Avayvwaon Kot EKTUTwon aplOpwy 0

Na SdtaBacBOouv Svo apibuoi, va urtodoyiloBei kal va ekTunwOei To
dabpoloud toug.

AldBace = ekteAeaTEQ EVIOAR

AT TNV EKQWVNON TIPOKUTITEL AUECWC O EMOUEVOC AAYOPIOUOC Aly6p1Bpog = SnAwTkn evioAn

AAy6pLOpog TMMopdde Lypo 1
AvaBace a

Apxn
AvéBaoce b
c«<a+hb

ERtUnwoe C

Téhog Mopdde typo 1 AwdBace a, b
‘Evag aAyopiBuog Statunwpévog o YeudoyAwooa apyilel mavta pe n
A& AAySpiBuiog ouvodeudpevn e TO GVOUa TOU AAYOopiBUoU Kal TEAEIW-

VEL JE TN AéEN TéAo¢ ouvodeudpevn emiong Pe To dvoua Tou alyopibuou.
H mpwtn evépyeta mou yivetal gival n eloaywyn Twv dedopévwv. Autod c«<a+b
EMTUYXAVETAL UE TN XPHoN Tou pripatog Atafd{w o mpooTakTikn. H AéEn
AidBace cuvodeveTal e TO dVOUA UiOG ) TTEPIOCOTEPWVY HETABANTWY,
OTIWCE N a Kal eVVoEital 6Tl HETA TNV OAOKApwON TNG EVEPYELAC AUTAC,

n HeTaBANT a Ba €xel AAPeL kATTola ApPOUNTIKA TIHN WG TTEPLEXOUEVO. EktUnwoe ¢

Kd&Be Aé€n tng xpnotpomotlovpevng Yeudoyhwooag, mou mpoodiopilel

Mo oapn evépyela, Ba amokaleital oto €A ¢ evtoAr. ONeg ol eVIONEC o€

£€vav alyoplOuo amoTunwvovTal PE SIAPOPETIKO XpWHUaA amd To Ovoud

ToU aAyopiBuou Kat Tig S1dpopeg 0TaBePEC Kal UETAPANTEG. Télog )

MeTd TNV avayvwon Twv TIHWV TwV PETABANTWV a Kal b yivetal o urtolo-

YIOUOC TOU aBpoiopaToC e TV EVTOAR: € <— a + b. H evToAf autr amoka- 2. 2.1. O alyopibog

Aeitat evtoln ekywpnong tiurjc. H yevikr popen tng givat: Tou mapadelyuarog 1
MetaAntry < Ekppaon He didypapa poric

Tta0epéc (constants). Me Tov 6po auTtd avagePOUAOTE OE TIPOKAOOPIOUEVEG TILEG TTOU TTAPAUEVOUV
AUETAPBANTEC O OAN TN SIAPKELA TNE EKTENEONC EVOC alyopiBuou. Ot otabepéc Slakpivovtal o€
apOunTikég, my. 123, +5,-1,25

Iy

oA@apBUNTIKEG TLY. “Tiun’, “Katdotaon amoteAeopdtwv”

Noyikég o givat akpiBwe dvo, AAnBN ¢ kat Yeudrig
MetaBAntéq (variables). Mia petafAnTn givat éva YAwooikd avTIKEEVO, TTOU Xpnolpomoleital yia va
TIAPAOTAOEL £va oTOIKEI0 SeSopévou. ITn LeTABANTH EKXWpEITAL ia TIr, N omoia pmopei va aAAlel
KOTA TN SLdpKela EKTENEONC TOU aAyopiBuou. Avaloya W To €i60¢ TG TIMAG TToU prmopoUlv va AdBouy,
ol petaPAntéc Slakpivovtal o€ aplOUNTIKEG, AAPAPIOUNTIKEG KAl AOYIKEG.
Teleotég (operators). [MpokelTal yia Ta yvwotd cUUPBOAA TTOU XPNOIUoTTolouvTal OTIC SIApopeC TTPd-
Ee1c. O1 teleoTéc SlakpivovTal o€ aplBuNTIKOUE, AOYIKOUG Kal CUYKPITIKOUG.

Ekppdosig (expressions). Ot ek@pAoel¢ Slapop@wvovTal amd Toug TEAEOTEOUC (operands), TTou ival
oTabepéC Kal HETABANTEC Kal armd Toug TEAeoTEC. H Siepyaaia amoTipnong piag ékgpaong ouviotatal
oTNnV amédoon TIHWV OTIC LETARBANTEC Kal 0TNV EKTENEON TWV TIPAEEWV. H TENIKN TIUA WIAG EKQPACNS
e€aptdral and v lepapyia Twv mpd&ewv Kat T Xprion Twv mapevBécewv. Mia ékppacn Umopei va
amoteleital anmd pia pévo PetafAnTh n otabepd péxpt 1ia TOAUTTAOKN HABNUATIKE TTOPACTACH.

N J
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&

|+5] = 5 kat|-5| = 5

Kal n Aertoupyia TG €ival “yivovtat ol mpdE&eic otnv €K@paon Kal To ano-
TéAeopa amodidetal, petapifddletal, ekywpeital otn HeTaPANTH” XNV
EVTOAN QUTH XPNOIOTIOLE(TAL TO APLOTEPO BENOC, TIPOKELMEVOU va SeixVel
™ Qopd TG ekxwpnong. Ag onpelwBOei 0TL Sev mpodkeltal yia eiowon,
map’ 6Ao mou o€ AAa BiBAia umopei va xpnoigormoleitat To cUBoAo

ioov“="y1a tov ib10 okomd. AC onUElWOE( emmiong 0TI ol S1APoPEC YANDWOOES
TIPOYPAUUATIONOU XPNOIKOTIOIoVV S1d@opa cUUBOAA yia TO OKOTIO AUTO.

TéNoC 0 aAYyOPIOOC OAOKANPWVETAL UE TNV EVTOAN EKTUTTWOE, TTOU OTTOTU-
TIWVEL TO TENIKO ATTOTENECHA OTOV EKTUNTWTH. H cUvTaén TN evToAig autric
gival avaloyn pe autr Tng AidBace. EVAANAKTIKA UTTOPEL va XpNnOLUoTiowNn-
Oei kat n evtohr EL@Advioe, TTou amOTUTIWVEL £va armoTéNeopa oty 08ovn.

>TOV TPONYOUUEVO aAyoplOuo ot peTafAnTéG a Kat b eival ta dedopéva
TTOU ATTOTEAOLV TNV €i0060, VW N KETARBANTH C AVTITPOOWTTEVEL TO ATTO-
TéNeopa, SnAadn Tnv €é€odo Tou ahyopibuou. EmmAéov, o alydplBuog Exel
amoAUTWC KaBoplopévn tnv KABe evtoln (kaBoploTIKATNTA), TENEIWVEL
META ammd CUYKEKPIPEVO aplOUO BnudTwV (mepatdTnTa), EVW KABE EVTOAN
Tou €ival 1d1aitepa ca@ng Kat amin (armoteAeouatikdtnta). Emopévwe o al-
YOpIBOC auTOC TTANPOI Ta KPITAPLA TTOU XapaKTNPiouv ToV OpIouo TNG
€vvolag Tou aAyopiBuou, OTwe autd meptypdgnkav otnv mapdypago 2.1.

2.4.2 Aopn EmAoyng

3TNV MPAYHATIKOTNTA TTOAU Aiya mpoBAruata umopouv va emAuBouv e
TOV TTPONYOUHEVO TPOTIO TNE OELPLAKNAG/OKOAOUBIAKAG SOUNG EVEPYELWV.
2uviBw¢ Ta MPoBAAUATA £XOUV KATTOLEG IO1AITEPOTNTEC KAl OEV IOXUOULV
Ta {da Bripata yia kdbe mepimtwon. H miéov ouvnBiopévn mepintwon &i-
vat va AapBdavovtal kamoleg amo@doelg pe faon kdmoia dedopéva Kpith-
pla, TTou Urmopei va gival S1a@popeTIKA Yia KAOe SIaQOPETIKO OTIYUIOTUTIO
€vOC TPoANpAToC. Ot KOBNUEPIVEG ATTAEG AG EVEPYELEC TIEPIEXOUV AUTH
™ Sadikacia emAoyng pe Baon kamola katdotaon. Na mapddelyua, To
MPOBANUA TNG TPOETOIHACIAC HaG Yia €000 OXeTICETAL HE TIC KAIPIKES
ouvOnkeG. Etol Aépe oT1, “av Bpéxel, Ba mapw oumpéla, aAwg Ba mdpw
kammého". H ouvOnkn edw givat 1o “av Bpéxel’, evw n amdgaon gival eite va
Tapw TNV “oumnpéNa” eite To “KaméNo” Ye Faon tnv “Tiu” TG cuVORKNC.

levika n dtadikacia Tng emAoyng mepAapBAavel Tov EAeyxo KATTOLOG CUV-
Bnkng mou pmopei va éxel Suo TIpEC (AANONE 1 Weudnc) kat akoAouBei
N andéQacn eKTEAECNG KATIOLAG EVEPYELAG UE BAON TNV TIUNA TNG AOYIKAG
auTAG ouvONKNG. XN cuvéyxela divovtal Vo Mapadeiypata evepyelwv
pE Baon kamola cuvBnKNng emAoync. To mpwTto mapddelyua agopd oTnv
EKTENEON KATTOLOC EVEPYELAC OTAV N ouVONKN gival AANBAC, evw To SeL-
TEPO TTAPASEIYUA APOPA OTNV EKTENEDN HiAG EVEPYELOG OTAV N cLVONKN
gival AAnOn¢ kat kamolag AAng evépyelag 6tav n ouvonkn sivat Yeudnic.

MAPAAEIrMA 2. XUyKpion aplOuwv pe amin emioyn
Na diaBaotei évag aplOuog kat va eKTunmwOei n armdéAuTn TN Tou.

‘Onwg gival yvwoTo, n amdAutn iU vog aptBuou ival o idlog o aplbudc,
av autog gival BeTIKOC 1§ uNdEv Kal 0 avTiBeTo¢ Tov, av gival apvnTIKOC.
‘Etol mpokelpévou va Bpebei n amdAutn Tiun, apkei va eAeyxBOei, av Tuxdv
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0 Sebouévog aplBudC eival apvnTIKOG, OTIOTE OTNV MEPIMTTWON AUTH TTPE-
mielva PpeBei o avTtiBeTo¢ Tou. O CUNNOYIOUOC AUTOG 0ONYEl OTOV EMTOUEVO
alyopibpo.

AAyépLOpog TMoapdde Lypo 2

Av&pace a

Av a < 0 téte a « a*(-1)

ExtUnooce a

Télog Hop&de lyua 2

>Tnv mapdotacn akyopiBuwv pe PeudoyAwaooa n emAoyri UNOTIOLE(TAL UE
NV eVvIoAn Av...Téte. H ouvtaén tng evioAn¢ givat:

Av ouvOnkn TOTE evtoAn

TOTE UOVO EKTENEITAL N EVTOAN. Z€ KABE TIEPIMTWON EKTEAEITAL OTN OUVE-
XELO N EVTOAN, TTOU AKOAOUBEL.

Kat n Aertoupyia tng givat: Av 1oxVeL n ouvBrikn (6nAadn av eivat aAnBng), 0

. e o . , ) H ouvBrkn gival pia Aoytki
TNV eVvToAn Av...TéTe gival mBavo, dtav IoXVEL N oLVORKN, va anatteital n

. . . , . . €Kppaon.

EKTENEON TIEPIOOATEPWV ATTO Wia eVTOANEC. XTNV TiEpimTwon auth ot Slado-
XIKEG EVTONEG YpdipovTal amd KATW KAl O EC0XH, EVW TO OXNMA EMAOYNG
KAgivel pe T Aé€n Téhog_av. M.y.
Av ouvOnkn téte

evtoAn 1

EVTOAN 2

EVTOAN Vv
TéAog av
‘Onw¢ Kal otov alyopiBuo Tou mponyoUlUeVoU mapadeiypartog, Apxi
€UKOAQ TTPOKUTITEL OTI N TIUN a gival Kal ei0odo¢ al\d kat é€060¢
Tou aAyopiBuou. EmmAéov, o alyopiBuog éxel kaBopiopévn kabe

TOU €VTOAN (KaBoploTIKOTNTA), TENEIWVEL UETA ATIO TIETTEPACUEVO
apOuo Bnudtwy (mepatdtnta), eviy KABE EVTOAN Tou gival Idlaitepa AidBace a
AN KaTA TNV eKTENEON TNC (amoTedeouatikdtnTa). EToL TTPOKUTTEL
OT1 0 AAYOPIBUOC AUTOC TTPAYUATI TTANPOI TA KPITFPLA TTOU TIEPLYPA-

@nkav otnv mapdypago 2.1.
a<o MNAL, a<a*(-1)

OXl |«
:

Exktinwoe a

Zx. 2.2. O aAyépiBuoc tou mapadeiyuarocg 2

e Sidypappa poric _Tehes )
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MAPAAEITMA 3. ZUykpion aplOuwv pe cuvOeTn emioyn

Na diafacBOolv Vo ap1Bpoi Kal o€ TTEPIMTWON TTOV 0 TIPWTOG APIOHOG
gival HIKpOTEPOC TOL SeUTEPOU, Va UTTOAOYIOOEI Kal va eKTUTTWOEI TO
a0polopd Toug, S1aPopeTIKA va umoAoyioOei kKal va eKTunTwOEi To yivo-
HEVO TOUG.

AAyépLOpog IMapddeLlypa 3
Av&Boaoce a, b
Av a < b té1e
c«<a+b
oAALAC
c«<a*b
TéAog_av
ExtUnwce C
Télog MHap&delypa 3

310 mapddelypa autd XpnOIUOTIOLEITAL N YEVIKH HOP®H TNG EVIONAC ETTL-

Aoyng, mou givat:

Av ouvBnkn t16te
EVTOAN I €VTOAEC
aAALAC
EVTOAN I EVTOAECQ
Télog_av

Apxn |

AwdBace a, b

c<a+b

el 0XI\a<b/NAI

Exktinwoe ¢

Xy. 2.3. O aAyépiBuog
ToU mapadelyuaroc 3

ﬁ) ue Sidypauua poric

2.4.3 Awadikacieg moAamAwv emMAOywv

Ot S1adikaoieg Twv moAamAwy emAoywv epappodlovTal ota mpoAQuaTa
Omou Urmopei va An@BoUV S1a@OPETIKEC ATTOPACEIG AVANOYA UE TNV TIUA
TTou Traipvel pia ékppaon. MNa mapddetypua, kabes ypdupa tTne ar@aprtou
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umopei va avtiotolxnOei og kKamolov aképalo aptOué amno to 1 péxpt Kal
24, y1a TIG aVAYKEG KATTOLOG KWwOIKOTIOINONG. 2TO TAPASELYLA TTOU OKOAOU-
Bei mapouaotdletal pia mepimTwon MOANATAWY EMAOYWV HE SIAPOPETIKH
akolouBia evtoAwv o€ kK&Be mepinTwon.

MAPAAEITMA 4. AvaOeon ypappdatwy o€ apldpoig

Na diafacBei évag aképalog Kat va eKTuTwOE To avTioTolyo ypdppa
¢ al@afritou av o aképatog éxel Tipn 1 2 1 3, S1aPOPETIKA va EKTU-
nwOei n Aé§n “dyvwotoc”.

AAyépLOpog Moapddelypa 4

Avdpace a

Av a = 1 té1te ertUnwoe "A"

odALdg_av a = 2 1éte extUnmwoe "B"

OAALOG_av a = 3 1é1e ektUmwoes "I

agAALd¢ ertUnwoe "&yvwotog"

Télog_av

Télog Hop&delyua 4

Apxn )
AlGBacsa  /

0XI OoxXIl a=3 OXI ‘EK'[L'anO'E:'
Ayvwaotog /
Y NAI NAI

Ektinwoe A Ektinwoe ‘B’ / Exkttnwoe T’ /

| | |
Y

TéMog

2. 2.4. O alyopiBuog tou mapadeiyuatog 4 ue Sidypauua porig

Av oL S10QOPETIKEC eMAOYEG €ival TTOAEG, TOTE gival TTPOTIMOTEPO VA XpN-
olpomotnBei To oxrpa moANATANG emAoyn¢ Emmideée...TéAog emAoywy (select
case), OTIw¢ OTO TTAPASELY A TTOU AKOAOUOEL.
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210 oxnpa noAAanAAg
enoyng EniAede...
Téhog_enloyav, nou
XpholJonotnBnke

oto napddelypa auto,
e€etddetal pa Ekppaon
(€0 givat pa pévo
petaBAntA, n age). Avdioya
HE TNV TLHA TG €K@Pacng
€KteAoUvtal oL EVIOAEG
petd v MNepintwon nou
avtotowxel atnv TUA

g €K@paong. OL TipEG

nou ocuvodeUouv KGBe
MNepintwon pnopei va

elval pia A neploodtepeg
SLOKPLTEG TIHEG, NEPLOXA
THWV and - €wg A va
unakoUouv G€ Jia cuvBnkn
(6nwg oto napdadeypa
autd). Av n TigA NG
€k@paong dev avtloTolxel
oc Kapia MNepintwon, 161
€KteEAOUVTaL OL EVIOAEG Mou
akoAouBouv tnv MNepintwon
aAAwG. Metd tnv ektéleon
ptag nepintwong, o
aAydépiBpog ouvexilel pe
TNV €VTIoAR, Nou akoAouBei
10 TéAog_entoywv

MAPAAEIFMA 5. Emoyr opiwv

Na g10ay0¢i évag aképalog mou avTioTolxEi o€ pia nAiKia Kat va Bpe-
O¢i oe mola Gpla evtdooetal n Sedopévn nAikia epgavifovtag OXETIKO

HAvUpA.

AAyépLOpog Mopddelyua 5.
Eppavioce "Ze mola nAtkio &pxloeg vo pobaivelc
npoypauuaT Lopd; "
AL&pace age
EntAefe age
Nepintwon < 0
Eppdavioce "Elmope nAixioa ..."
Nepintwon < 5
Eppdavioce "M&AAoOV Ta moapoiég M
Nepintwon < 60
Eppdvioce "MnpdRo"
Nepintwon < 100
Eppdavioce "Iloté dev elval apyd"
Nepinmtwon oAALAG
Eppdavioce "K&AALO opyd mopd moTE"
TéAog_enLAoyodv
Télog HapddeLlyux 5

2.4.4 Epo@wAevpéveg Aladikaoieg

MoANAMAEC EMAOYEC UITOPOUV VA YiVOouv Kal pE pia eppwieupévn Soun. To
EMOMEVO TIAPASELY A TIEPIYPAPEL TOV TPOTIO |UE TOV OTIOI0 Hial EVTOAN Av...
TOTE €ival n eVTOAr TTou ekTeeital, 6tav 1oXVel (1 v IoXVEL) n ouvorikn piag
AANG EVTOANC Av...TOTE. B€Bala n Aoyikr autr) pmopei va emektabei, Snhadn
VA £XOUE VEA ELPWAEVMEVN Sopr H€oa OE pia EUPWAEUEVN SO K.0.K.

MAPAAEITMA 6. XapaKtneioHOG aTOpwV

Na Stapalovrar SUo apiBpoi mov avtioToloUV oTo VYOG Kalt BAPOG EVOG
avépa. Na ektunwvetat 6Tt 0 avdpag givat “eha@puc’;, av To Bapog Tou &i-
val Katw amé 80 KIAG, i va ektuntwvetal “Bapuc” otnv avtifetn nepimtw-
on. Emiong va ektunwvetat “kovtag” av To UPog Tou ivat Katw amé 1.70,
AW va eKTUTTWVETAL “PNASC.
AAyépLOpog IMapddeLlypa 6
ALé&pace Rapog, UYog
Av B&poc < 80 tdéte
Av Uyog < 1.70 téte
exTUnwoe "eloQpUg-roviodg"
aAALAC
eRTUNWOe "eAaepUc-UnAdg”
Télog_av
oAALAGC
Av Uyog < 1.70 téte
extUnwoe "RBopUug-rkovtodg”
aAALAC
ertUnwoe "RopUc-ynAdc”
Télog_av
Télog_av
Télog MHop&delyua 6
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Apxn

AdBace
Bdpog, Uog

O NAI

w NAI OXI W

Ektinwoe Ektinwoe Ektinwoe Ektinwoe
‘Bapug - YnAég ‘Bapug - Kovidg ‘ehapUG-PYnAég/ ‘eAapplc-kKovidg
l l l |

Tédog )

oxi NAI

2. 2.5. O aly6piBuog tou mapadeiyuatog 6 ue Sidypauua porig

> & TTOMEC TIEPIMTWOELC N OUVONAKN €ival apkeTd o “6UoKoAn’, dnAa-
8N eumepiéxel amo@doelg mou mbavov va Bacifovtal o€ TEPIOCOTEPA
amo éva Kpitripla. O cuvduaoUOC TWV KPITNPiwV auTwv kabopilel Kal TIg
“NOYIKEC” TTPAEELG TTOU UITOPOUV VA Yivouv PeTA&D SlapopeTIKwY cuven-
KWV. MoAU ouxvd otnv kaBnuepivr) (wrj KAmoleg amo@dacelg Baciovtal
o€ ouvduaopoU¢ KpITNPiwv Kal Aoylkwy mpdéswv. Na mapdadelyua, To
MPOBANMA TNG TTPpoETOIMACIAC Hag yia €€000 umopei va emekTaBEl w¢
€€N¢ “av Bpéxel | av xiovilel Oa mApw oumpéAd’; gite oTnv MpdTACN “av
€xel Ao Kat av éxel (éotn Ba mapw KamméNo”, eite oTnv MpdTaon “av dev
€xel Ao Ba mépw opmpéha”. Ot TPELG AUTEG TIPOTACELG TTEPLYPAPOUV Kal
TIG TPELG AOYIKEG TIPA&ELG TTOU pmTOopEi va IoXVoUV HETAEY SLaQOPETIKWY
ouvOnkwv. H Aoyikn mpaén 1 eival aknbri¢ 6tav omoladnmoTe amo TI¢
SUo mpotdoelc eivat aAnBnc. H Aoyikn mpdaén kat eivat aAnBri¢ étav kat
o1 6Uo TpoTAoElS gival aAnBeic evw n Aoyikn TPA&n oxt (n AéEn “dev” oto
mapadelyud pag) eival aAndng étav n mpotaon mou TV akoAouBei sival
Peudnic. O eméuevoc mivakag Sivel TIC TIMEC TWV TPLWV AUTWV AOYIKWY
mPA&ewWV yia GAOUC TOUC GUVOVACUOUC TIHWV.

Mpétacn A | Mpétacn B
AAnBrig AAnBig AAnBig AAnBrig Weudng

AAnBig Weudng AAnBRg Weudng Weudng
Weudng AAnBAg AANnBAg Weudng AANnBAg
Weudng Weudng Weudng Weudng AANBRg
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i< i+1="nvéanpn
G YeTaBAnTAG i €ivatn
nponyoupevn ouv éva’

|4
|‘

. OuvBrikn OAnbrc

Peudng

EktéAeon
Mpdgewv

2.4.5 Aopn Emavainyng

H Siadikaoia Tng emavainyng sivat idlaitepa cuxvn, agou mARBo¢ mpo-
BANUATWY urmopoUV va emMAUBoOUV pe KATAANAEG emavaAnmTikég S1adi-
Kaoiec. H Aoyikn Twv emavaAnntikwy Sladikaclwy epapuoletal oTig Tie-
PIMTWOELC OTTOU Mia akoAouBia evToAwv mpémel va epapoobei og éva
oUVOAO TIEPITITWOEWV, TTOU €XOUV KATL KOIVO. MNa Tapddelyua, OAeC ol Tpd-
neeq kAOe e€apnvo amodidouv TOKOUC TV KaTabéoewv Tapleutnpiov. O
UTTOAOYIOHOC TWV TOKWV TIPETTEL VA YiVEL yla OAOUC TOUG Aoyaplacolg TNG
Tpdanedac, dpa n mpaén

TOKOC = 000 * EMITOKIO

Tpémel va eKTeNeOOE( yla dAoug Toug Tpamelikolg Aoyaplacpouc. Ot ema-
vaAnmtikéG Sladikaaoieg pmopei va €xouv SIAPOPEC OPPEC KAl CUVHOWE
EUTTEPLEXOULV Kal OUVORKEC eMAOYWV (OTTWG AUTEC TIEPLYPAPNKAV OTNV
TIPONYOUHEVN UTTOTTIAPAYPAPO). 2T CUVEXELA SiveTal éva cUVONO TTapa-
SElYHATWVY TTOU EVTACOOVTAL OTIC TTAEOV YVWOTEG KATNYOPIES EMAVAANTITL-
Kwv S1ad1kaotwv.

MAPAAEITMA 7. ExtOnmwon Stadoxikwv apiOpwv
M€ EMAVAANTITIKN EVTOAR: 600...emavalape

Na ypagei alyopiOpog mou va epgavilel toug aptOpoug amé 1 éwg 100.

>Tov akyopiBuo auto smdnteital n mapouaciaon piag oelpdc aplOpwy.
Av ol apiBuoi autoi noav Aiyol, Téte autd Ba PmopoUoE va Yivel e TNV
mapAabeon avTioTolXwV EVIOAWV gppavionc. To idto Ba cupBei kat otnv
TIEPITTTWON TTOU Ol ap1Boi ival TTEPIooOTEPOL, AANA Sev €xouv Kapia oxé-
on peta&L toug, T.X. 5, 207, -32 K.0.K. Opwc oto {nToUEVO aAyoplBuo
TTAPATNPOUUE OTI KABE aplOUOC TAapAyETaL AT TOV TTIPONYOUUEVO TOU HE
amm\o tpomo, SnAadn mpooBétovtag kABe @opd o 1. Mmopei Aourdv va
xpnotpomoinBei pia petaBAnTr, é0tw i, n omoia apxilel amd 1o 1 Kat ka-
TaAnyel oto 100 aufavopevn katd 1. H ekdotote avénon tng petaPAntng
QUTNG UTTOPEI Va YIVEL LE TN XPriON TNG EVTOANRG EKXWPNONG
i< i+1

H apxikn TtuA TNG LETABANTAG i opileTal eUKOAA pe TNV eVTOAR i «—1.To
{ntoupevo gival va ekteheatei 100 opEG N eVTOAN i «— i + 1. AuTO emituy-

XAVETAL PE TN Xpnon tTn¢ evtoAng Ooo ...emavdiafe. H ouvtaén tng evio-
AAG AUTAG eivat:

'0Oco ouvbOnkn enoavaAope
EVTOAECQ

Télog_enavaAnyng

H Aertoupyia TN evToAn¢ eival n €€A¢: Emavalapupavetal n ektéAeon Twv
EVTOAWYV, 600 n ouvOnkn givat aAnBbnc¢. ‘Otav n cuvOnkKn yivel Peudic,
TOTE 0 aAyOpIBpOG cuveyiletal Pe TNV EVTOAN TTOu akoAouBei To ‘Tédog_
emavaAnyng’. Me tnv eloaywyn TnG VIoAng autnig n oxediaon tou {ntou-
pevou alyopiBuovu givat:

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



AXyépLOpog Hapdde typa 7
i« 1
'0co i < 100 emav&Aafe
Epeévioe |
i« 1+ 1
Télog_enavaAnyng
Télog ITap&deLyua 7

MAPAAEITMA 8. EmavaAnmTikn €i6080¢ oTolXEiWV

Na ypagei akyoptOpog mou va Stapalet éva ayvwoto mAR0o¢ aplOuwv
Kal va eppavilel tov Kabe apibuo.

To mpoBANnua autd mapouotdlel Ty €A ¢ Ilopopia: evw @aivetal 6Tt Ba
xpnotpomoinBei yla tn Avon tou kdmola emavaAnntikn Stadikaoia, Sev
npoodiopileTal o TPOTOC TEPUATIONOU TNG. Katapynyv, Aotmoy, ag e€eTd-
OOUE TOV aAYOpIOUOo TTou eKTeEAEL évag AvBpwTtog, OTav avtiypd@el KA-
TTOLOUG ApIBPOUC, OTTWG Yia Tapddelyua 0Tav cuykevTpwvovtal ta €€oda
amd S1agopoug Aoyaptacpouc. O alydopiBuog autog sival:

Bripa 1. AlaBaoe évav aplbuo

Brjpa 2. Mpdye tov apBuo

Brjua 3. Emavalafe ) Sadikacia amo 1o Bripa 1.

O alyop1Buoc auTdc €xel pla atélela, dev S100€TEl TPOTIO TEPUATIOUOU

(atépuwv Bpoxoc). H ENewpn auth ival QUOIKN, OGOV 0 alyopIOuo¢

ekTeNeiTal amo évav avBpwmo. Autog Ba oTaUATAOEL va YpA@el, 0Tav Sev

untdpxouv MAéov dANot aplBuoi. Qotoéco gival Suvatdv va SlopBwbei autr

n atélela, av 1o PrApa 3 Aapel tnv €A1 Lopen:

Bripa 3. Av umdpyouv aA\ot apiBuoi, emavaiafe tn Stadikacia and 1o
BAua 1, aA\lw oTapdTNnoE.

O alyop1Buog Twpa gival cwoToC KAl UTOPEL va EKTENECTEL Kal amod pia
pnxavn. Opwg €xet éva AANO LEIOVEKTNUA: O TEPUATIONOC YiveTal yéoa
armod TNV eVIoAn Av ... TOTE ... AANWG ..., TPAYMa TTou gV GLUVICTATAL Kal
TIPETEL VA ATTOPEVYETAL, YIOTI EUKOAA UTTOPEL VA XATEL O TIPOYPAUUATIOTAG
ToV €AeyX0 TNG POIG TOU TIPOYPARATOG Kat va odnynBei og AdBog. Na tnv
ApON TOU UEIOVEKTHAMATOG AUTOU TIPETTEL VA XPNOILOTTOINOEL Hia EVTOAN
emavaAnmTikng diadikaoiag, omwc n evtolr Ooco...emavaiafe. O TENIKOC
alyopiBuoc eival o €€AG:

AAyépLOpog TMopdde Lypo 8
AvaBace X
'0Oco X > 0 enavdiafe
Eppévioce X
AvdPaoce X
Télog_enavaAnyng
Télog Map&delyua 8

JToV Tponyouuevo alyéplBuo n emavainmtikn Siadikaoia teppartiletal,
otav dlafacBei évag apvnTikog i UNSeVIKOC aplBuoc. Anhadh, Bswpeital ot
ol eloayopevol aplBuoi mpémel va gival Oetikoi. Av autod dev cupPaivel, TOTE
propei va xpnotpomnotnBei wg cuvBnkn TEPUATIOHOU OTIOIASHTIOTE CUYKEKPL-

2. BAYIKEX ENNOIEX AATOPIOMQN

®

To tpApa tou aAyopiBuou

nou enavaAayfdverat,
dnAadn ané tnv
€vioAn ‘0co péxpl 10
Téhog_enavdAnyng
anokaAeitat Bpoxog.

®

0 Bpoéxog enavdAning
pnopei va pnv
ekteheoBel kapia
@opd, av n NPWTN TN
nou dtapdletal givat
apvnTiKA.
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EktéAeon
Mpd&ewv

ouvBnikn Yeudric

aAnBnig

®

H evioAn
Apxn_gnavdAnyng...
Méxpig_dtou ekteAeital
onwodnnote yia @opd

o

Sum <« Sum +i = Hvéa
TR Tou Sum €ival n naAud
ouVv i

HévN TIUA €XEL CLPPWVNOEL, 6TL Ba XpNOoIOTOLETAL VIO TO OKOTIO AUTO, TLY. N
999999. Mpo@avwe auTr N TIUr S&v UIMOPE( va AVAKEL OTIC EICAYOUEVES TIUEC.
>Tnv nepinmtwon autr n evioAr Oco...emavdAafe Ba ypagei we e€AC:

‘000 x # 999999 emavdalafe

MAPAAEITMA 9. ExtOmwon OeTikwv aplOpwv pe eVTOAR:
apxn_smavainyng...uéxpig_otou

Na éiapalovral kal va ektuntwvovtal 6col Betikoi aplOpoi divovrtal
ané 1o mMANKTPoAoyto. O alyopiOuog tehelwvel, 6tav dobsi évag apvn-
TIKOG apIlOuOG.

AAyépLOpog IMapddeLlypa 9
Apxf_enavaAnyng

Avapace X

Epgpdvioce X
Méxpig_odétou X < 0
Télog MHap&de lypa 9

A¢ onpelwBei 6T1, 0TO TMAPAdEYUa AUTO 0 Ppdxog emavaAnyng Ba ekte-
AeoBOei omwodrmoTe TOUAAXIOTOV Hia PopPA aKOUA KAl av N apxIKA TN
NG METAPANTAC X €ival apvnTikn. H Bacikn dtagopomoinon autig g
pop@n¢ emavainmtikng dtadikaciag o oxéon e TV emavainntikn dia-
Sikaoia mou TapousIAacOnKe 0To MPONYOUEVO TTAPASELY A, OPEINETAl
otn B€on TN AOYIKAC OUVONKNG OTN POH EKTEAEONC TWV EVTOAWV.

MAPAAEIrTMA 10. YmoAoyiopog adpoicpatog apiOpwyv pe
EMAVAANTITIKI EVTOAR: YId...QMO... LEXPL

Na BpeBei kal va ektunwOei To dBpotopa Twv 100 akepaiwv améd To 1
péxpt to 100.

‘Otav 0 aplBuoC Twv @opwv Tou Ba ekTeAeTTEl pla emavainmtikr Stadi-
Kaoia gival yvwoTtog €K TwV TIPOTEPWY, TOTE Eival TTPOTIHOTEPO VA XPNOlL-
pomoleitat n evioAn MNa...amd...uéxpl. Etot o {ntoupevog akyopiBpog ival.

AAyépLOpog Mopdde typa 10

Sum « O

Twa | amd 1 péxpt 100
Sum « Sum + i

Télog_enavdAnyng

ExtUnwos Sum

Télog MHap&delypa 10

'Onwc¢ yivetal @avepo, n evioAn MNa...amod...uéxpl mepAappavel 6Aa ta
amaitolpeva otolxeia yia tnv emavdinyn, Snhadr apxikn TR TNG pE-
TafANTAGI (= 1) Kat TEAKA Tipn (= 100). To Brpa HETABOAAG TNG HETA-
BAntAGi €ival 1, To omoio umovoeital kat Sev onuelwvetal, étav givat 1. H
petaPAnt) Sum mou urodéxetal To ABpolopa Twv S1adoxIKWV aplBuwy,
TIPETIEL VA EKKIVINOEL UE TIUN 0, EVW TO EKAOTOTE PEPIKO ABPOIoHA UTTONO-
yiletal pe TNV eVTOAR EKXWPNONG EVTOC TOU BPOXO0U. 2TO TEAOG N LETARAN-
™ Sum Ba TepIEXEL TO TENIKO dBpotopa.

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



Apxn

i1
sum <« 0

y

/

sum < sum + 1

NAI
L <+—_i<100
i—i+1
EktUnwoe sum
2. 2.6. O aAyopiBuog

Tou mapadeiyuaroc 10

e Sidypaupa porg TéMog

MAPAAEITMA 11. YmoAoyiopog adpoicpartog pe
EMAVOAANTITIKN EVTOAR: YId...aT0...uéXPL...u€ _BrRpa

Na BpeBOei kal va ektunwOei To ABpolopa Twv APTIWV aplOWV ano To
1 péxptr to 100.

H Avon autou Tou TPoARKATOC gival TTAPAOUOLA € AUTH TOU TTPONYOUE-
vou. H pévn aMayn givat otnv evtolr emavainyng émou mpoodiopiletal
n moootTNTaA Brua, n omoia kK&ABs popd MpooTiBetal oTNV TIUA TNG PETA-
BANTA¢i. Etol éxoupe

AAybpLOpog Mapddelypa 11

&Bpotopa <« 0

Tia i amd 2 péxpt 100 pe_PApa 2
&BpoLopa <« &Bpoloupo + i

Télog_enavaAnyng

ExktUnwoe &OpolLoua

Télog MHop&delypa 11

Am6 ta mponyoupeva Suo mapadeiyata yivetat pavepog o TPOTIOC XProng
NG eVTOANC MNa...amo...uéxpl. A onuelwBel woTdo0o OTL UTTAPXOUV KATIOLEG
SeopeVoElC PeTAlL TWV TIHWVY ard, Yéxpl kal Brpa. Etol to frua dev pmo-
peiva gival pndév, yiati téte o Bpoxog ekteleital em’ dmetpov. Eivat Suvatdv
OMWC TO Bripa va €L apVNTIKA TIUK, APKEL N Tiur armd va givat peyoAlTtepn
amo TNV TIUNA PEXPL, OTTWGE YIa TTAPASELYHA OTNV ETTOUEVN EVTOAN:

MNa k anoé 100 péxpt 0 pe_frua-1

Emiong ot Tipég amo, péxpt kat Bripa dev eival amapaitnto va sival aképai-
€¢. MmopoUv va AdfBouv omoladimoTe mpayuaTikn Tiun. Ma mapadetyua,
otav {nteitat va Bpedouv SladoxIkES TIPS Hiag ouvapTnong f(x) yia x amd
0 €wc¢ 1, TOTE UIMOPEL VA YPAQPEL N EMOPEVN EVTOAN:

MNa x ano 0 péxpt 1 pe_frua 0,01

0 Bpdxog

Ma k ané 5 péxpr 5
ekteAeital akpBwg pia popd

0 Bpdxog
Mak ané 5 péxpr 1
Oev ekteleital kapia qopd

2. BAYIKEX ENNOIEX AATOPIOMQN
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MAPAAEITMA 12. MoANamAactacuog ald pwoika

3TN OUVEXELD TTIPOXWPOUE OTNV AVATITUEN EVOG CUVOETOTEPOU TIPOPBAN-
MATOC, OTTOU YIa TNV OAYOPIOUIKN TOU €AV YIVETAL XPH 0N APKETWVY ATTO
TIC MponyoUpEeveC Sopéc. A Bewpriooupe TNV TPAEn Tou mMoAAamAacia-
oMoV SV0 akepaiwv aplBuwV Kal ag BupunBouue TW¢ autn VAoTolEiTal
XEIPWVAKTIKA. TommoBeToUuE, Aotmov, Toug SUo aplBuolg Tov éva KATW

45 amd Tov Ao kat moAAamAactaloupe KABe Pn@io Tou KATW ApIBUoU pe

x 19 OAa Ta Pn@ia Tou emavw apiBpov. Mo CUYKEKPIUEVQ, Yia KABE Yneio Tou
405 KATW aplBpou mapdyetal éva PEPLKO YIVOUEVO, EVW TA HEPIKA YIVOUEVA

+ 45 TomoBeToUvTal TO éva KATW Ao To AANO HE Wia petatomon and ta §eid
W TTPOG TA APLoTEPA KaBwC Bewpouue dladoxikd Ta Yneia Twv povdadwy,

Twv 6ekAdwy, TwV EKATOVTAOWV K.ATL. TN GUVEXELA YiveTal n TpooBean

5X. 2.7. XElpwVaKTIKSC TWV EMPUEPOUC YIVOUEVWY, Ao Ta TOTTOBETACOUE 0TNV KATAANAN S1d-

1p60C TOAATAQGIAoUOU Taén 6mw¢ @aivetal oTo oxiua 2.7.

Qo1600, N MPA&N Tou TTOAATAACIACHOU SV EKTEAEITAL ATTO TOV UTTOAOYI-
0TI M€ TOV TPOTIO aUTO. 10 CUYKEKPIYEVQ, O XPNOIUOTTOIOUUEVOG TPOTIOG
gival o Aeyopevoc moAAamactaouds aAd pwaotkd. Xwpic BAARN TNG YeVIKO-
™NTag Bewpolpe OTL ol aképalol givatl BeTikoi (peyaAutepol Tou pundevoc),
45 19 45 OANA N PEB0SOC pUImopEl EDKOAA VA IETATPATIEL, WOTE VA TTEPIYPAYEL KAl TNV
90 9 a0 TIEPIMTWON TWV APVNTIKWV aKEPAiwV. Mw¢ akpiBwg Asitoupyei n uéBodog,
180 4 Ba @avei pe To emduevo mapddelyua, 61Tou TEPYPAPETAL 0 AAYOPIBOC PE

350 2 €NeVBEPO Keipevo.
‘Eotw, Aourmdy, 6Tt Sivovtal Suo BeTikoi aképatol aplBuoi, ot apiBpoi 45 kat
720 1] 720 co . . , . )
19. Ot apiBuoi ypagpovtat Sima-6imha kal o mpwTto¢ SimhactaleTal, evw
ABpoiopa = 855 o 8elTepoc umoSimactaleTal ayvowvtag To Sekadikd PéPog. XTo oXAUa

2.8 mapouactdletal n emavalapavopevn dladikaaoia, mou cuveyiletat pé-
XPIG 0ToU 01N SeUTEPN OTHAN va TPOoKUYPEL povada. TENIKWG, TO YIVOUEVO
loovuTal Pe To ABpoIopa TwV OTOIXEIWV TNG TPWTNG OTAANG, OOV avTi-
oTolxa otn 8eUTEPN OTHAN UTTAPYXEL TTEPITTOC APIOUOC. Ma To Mapdadetyud
pag, Ta oTolxEia autd mapouaotalovTal oTnv TEITN OTAAN.

2. 2.8. [loAAamAaotaoudg
aAd pwoikd

4 )

2Ta KUKAWUATA Tou urtoAoyloTr Ta dedopéva amobnkevovtal pe Suadikn popery, dniadn 0 kai 1,
ave&dptnta amd To WE Ta 0pilel 0 TPOYPAUMATIOTHC, OTIWE AKEPAIOUC 1] TTPAYUATIKOUC o€ Sekadi-
KO 0UOTNUA, ) AKOMN XAPAKTAPES KATT. ETo1 0 aplBuog 17 tou dekadikol cuoTrHaTog Icoduvaplei
pe Tov aptBud 00010001 tou Suadikol CUGTANATOGC, O oToio¢ PMopEi va anmoBnkeuBei oe éva byte.
AV PETOKIVAOOUUE Ta Pn@ia auTd katd pia Béon mpog ta aplotepd, SnAadr av mpooBéooue éva 0
OTO TENOG TOU apIBPOU Kal AyVOrCOUE TO apxIké 0, TOTE TTPOKUTITEL 0 aptBuo¢ 00100010 tou dua-
S1kou cuoTtuatog, mou looSuvapei pe Tov aplBpo 34 tou dekadikol cuoTthuatoc. Emiong, pe mapo-
polo TPOTIO, AV LUETAKIVIICOUUE Ta Pn@ia katd pia 8¢on 6e€1d, SnAadrn amokOPoupe To TEAEUTAIO
Pneio 1 Kal BewproouE Eva aKOUN apxIko 0, TOTE TPOKUTTEL 0 aptBudg 00001000 tou Suadikov
OUOTAMATOC, TTOU IooSUVapEi e ToV aplOuo 8 Tou dekadikol cuoTAHATOC. Apa n oAiocBnon Tpog
Ta aploTEPA I00SUVALEL e TTOANATTAACLAOUO £TTi SUO, Evw N oAioBnon mpo¢ Ta 8e€1d iIcoduvapei e
Vv aképata daipeon di1d duvo.

o /
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Trolxeia PevdoyAwooag

1. Z1a0epég

Ap1OuNTIKEG: XpNnolomolovvTal ol aplOUNTIKOI XAPAKTAPES, TO +, TO — Kal TO KOPMA wG dekadikd
onueio,

AN@ap1BunTikéG: oxnuati{ovtal amd omoloVOSATIOTE XAPAKTAPEG EVIOG SIMAWV ELCAYWYIKWY,

Noyikég: urtapyouv U0, ot AAnOr¢ kat Weudnc.

2. MetaBAnTtég

Ma tn oUvOEoN TOU OVOUATOC pLaG HETARBANTAC XPNOIUOTTOIOUVTAL Ol APIOUNTIKOL XAPAKTHPEG, Ol aN-
@afntikoi xapaktripeg meoi kal kepahaiol, KaBWG kat o xapaktrpag _ (underscore). Ot HETABANTEG
UTTOPOUV EMIONG va gival apBUNTIKES, AAPAPIOUNTIKEG KAl AOYIKEC.

3.Te\eoTéC

AplBuntikoi: +, -, * /, A, div, mod
JuykpItikoi: <, <, =, % >, 2

Noykoi:  kat (oUCeuén), n (Saleugn), Oxt (apvnon).

4. Ekppaocelq

YxnuartiCovtal amd otabepég, PeTaPANTEG, CUVAPTHOELG, TENEOTEG Kal TTAPEVOETELC.

5. EvtoAR ekxwpnong
MeTapAnTh < ékppaon

6. Zxnuata Aoylkwv unmoBéoewv

Av <oUVvOAKN> téTE <EVIOAN>

Av <ouvOnkn> tétTE Av <ouvbnxn 1> tdéte
<dradixacia 1> <Slradixaola 1>

aAALAC CAALGOG_av <ouvenxn 2> téte
<dLadixaclia 2> <drLadixaola 2>

Téxog_av | L

Enidefe éxppoaon CAALGOG_av <OUVOnxn v> téte
Nepintwon 1 <dradixaoclio v>

Atadikaotla 1 oA LAG

............ <SlLadixacla aAALOG>
Nepintwon v Télog_av

Atadixaola v
Nepintwon oAALOG
ALod LKool aANLOGC
TéAog_emLAoydv

omou w¢ Stadikacia AapBdavetal éva cUVONO EVTOAWV

2. BAYIKEX ENNOIEX AATOPIOMQN
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7.

O

8.

MNa mapadetypa, “Alapace”, “TpaPe"”, “EKTENECE” KA.

o.

EmavaAnntikég diadikaoieg

EnavaAnntikd oxrjua pe EAeyxo emavainyng otnv apxn
'0Oco <ouvBOAkn> enavéiafe

AtadLxaola
Télog_enmavainyng

EmavaAnmtikd oxfiua 1e ENeyX0 EMAVAANYPNG OTO TEAOG

Apxfi_enavaAnyng
Altad koo la

MéxpiLg_dtou <ouvOnxkn>

EmavaAnntikd oxrjua oplopévwy @opwv emavainyng

Tia petopAnth amd 1l péxpL 12 pe_pAupa P
Atad koo la

Télog_enmavaAnyng

PApata o€ mpooTAKTIKN

OvolaoTiKka

Y€ OPIOUEVEC TTEPITTWOELG OTAV Ol {NTOUEVEC EVEPYELEC Elval TTOAEC 1] Tpoaveic, kaBopiovtal Ye Tn

"o

XProN OUCIACTIKWY avTi pnUATwy, Omwg “eloaywyn Sedopévwv”, “ep@davion mediwv otnv 00ovn” KA.

10. Zx6Aa
Mpokelpévou va diaxwpilovtal ot eme€nynUaATIKEG PPACELG ammd TIG Aé€eIG-KAELOLA Tou alyopiBuovu,

OTIG TIPWTEG TIPOoTACOETAL TO GUMPBONO |, yia mapddetypa IXxoAa.

11. MpwTn Kat TEAEUTAIA YPAMMN v alyopiBpou sival avioTolxa
AAyépLOpog <évoua aiyopliOupou> Kal Téhog <odvoupo oAyop Ouou>

12. Aedopéva Kal amoteAéopata

Ta 6edopéva elcodou (av urtdpyxouv) meptypdgovtal otn SeUTEPN YPAUUN TOU alyopiBuou evidg
TwV cUPBOAwV //...//. AvtioTtolxa ta amoteréopata e£68ou SivovTal oTnv TPoTEAEUTAIN YPAUUK TOU

alyopiBuou eviog Twv cupBoiwy //... //. )

H puébodog autr XpnoIPOTIOLEITAl TTPAKTIKA OTOUC UTTOAOYIOTEC, YIOTI
vAoTToleital TTOAU TTLo amAd am’ O,Tt 0 YVWOTOC UAC XEIPWVAKTIKOG TPOTTOC
moAamAactacpov. Mo cuykekpipéva, amattel ToAamactaocuo emi Svo,
Siaipeon S1a Svo kat mpdobeon. e avtiBeon n yvwoth pag dtadikacia
TTOANATTAQGIACMOU amaltel TOAATTAACIAOUO € OTTOIOVONTIOTE AKEPALO
Kal mpooBeon. Xe enimedo, Aotmoév, KUKAWUATWY UTTOAOYLOTH O TTOAAG-
mAaclaopog emi Suo kat n diaipeon &1d Svo pmopolv va vhomoinBouv
TayuTata Pe pia amiry evtohri ohioBnong (shift), oe avtiBeon pe Tov moA-
Aam\aclaopo pe omolovdmoTe aképalo mou Bewpeital mo xpovofdépa
Sladikacia. To TeAeuTaio yeyovog gival 0 AOyog Tou 0 TTOANATIAAGIACUOG

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



aAd PWOIKA Eival TTPOTIUOTEPOC AT’ O,TL O XEIPWVAKTIKOC TPATTOC TTOANO-
TAAcLaopoUL SV0 akepaiwv.

21N ouvéxela mmapouataletal o alyoplOuog TOANATAACIACIOU aKEPAiwY
OaAd pWOIKA P QUOIKA YAWOooa KaTd Brpata.

AAy6p18p0og: MoAAanAaciacpog 8Uo Beik @V akepaiwv (aAd pwotkd)

Eicodog: AuUo aképatot M1 kat M2, 6nou M1, M2 > 1

‘E€odog:  To ywvépevo P=M1*M2

BApa1l ©foe P=0

BApa2  Av M2>0, 1éte nryawve oto Briga 3, aAAidg niyaive oto Bpa 7
BApa3  Av o M2 eival neputtég, 1dte BEce P=P+M1

BApa4  Ofoe M1=M1*2

BApa5 0Ofoe M2=M2/2 (Behpnoe Pévo 10 aKEpato PEPOG)

BApa 6  [lnAyawe oto Bipa 2

BApa7 Tinwoe tov P

AkoMouBei 0 alyépiBuoc og Peudokwdika yia To 1o TPOBANUA TOU TTOA-
AamAactlacpol ard pwolka.

AAyS6p LOpOG TOANAIIANC LACHOG A& PWO LK
Aegdopéva // M1,M2 axépoitol //
P« 0
'Oco M2 > 0 emav&Aafe
Av M2 nod 2 = 1 téte P « P+MI1

Ml « M1*2

M2 < M2 div 2
TéAog_enavaAnyng
Anotedéopata // P, 1O yivoéuevo twv axkepxiwv M1,M2 //
TéAog IOANUTIANC LAOPOGC A& PWO LKA

Né€eic-kAeda
AANy6pi6uog,

Avakepahaiwon @

310 KEQAMNAILO AUTO €YIVE N TIPWTN YVWPIHIA LE TNV évvola Tou alyopib-
pou. A6BnKav ol amapaitnTol OPIoUOi TTOU CUVOSEUTNKAV UE APKETA TTA-
padeiypata. AAy6piBuog sival n dtadikacia Tng Avong evog mpoAnRua-
T0¢. H mapdotaon twv aAyopiBuwy pmopei va yivel pe apKeToug TpOTTOUC,
woT600 N éupaon 600nke otnv mapdotaon e xprion Yeudoyhwooag.
270 Ke@AAALo auTtd avamTuxdnkav ol KUpLeg akyoplBuikeG Sopég, SnAadn
n akoAouBia, n emAoyn Kal n emavainyn r} avakukAwaon, mou Ba xpnot-
pomoinBouv 6Toug AAyoPIBUOUC TWV EMOPEVWY KEQAAAIWV.

AkoAoubia,
Emhoyn,
EmavaAnyn,
Awdypaupa porg,
Yeudoyhwooa,
Epowleupévog,
Bpoxog

N

2. BAYIKEX ENNOIEX AATOPIOMQN
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Aladiktuo

http://www.nist.gov/dads/
Koéupoc e eupetriplo
Opwv yla aiyopibuoug,
Aopég Agdopévwy Kkal
MpoBAriuata (Algorithms,
Data Structures, and
Problems Terms and
Definitions for the CRC
Dictionary of Computer
Science, Engineering and
Technology)

~
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Epwtnoslg - O¢pata yia culitnon

1. Na 606¢i 0 0plopdg Tou dpou alydplBuog.

2. lMola €ival Ta KPITAPLA TTOU TIPETIEL VA IKAVOTIOLEL KABE aAyopIOuOC;

3. Yné noia npiopata n NMANPOQOPIKN EMOTAUN MEAETA TOUC aAyopib-

HOUG;

. Mota n Sapopd ¢ BewpnTIKA amé TNV AVAAUTIKN TTPOCEYYION OTNV

emiAuon evog TpoBANMATOC e XPron alyopibuou;

. MeplypdyPte TOUC TPOTTOUC TIEPLYPAPAG KAl AVATIOPACTAONG TWV OA-

yopiBuwv.

6. Molol givat o1 Bacikoi TUTTOL CUVICTWOWV/EVTOAWV EVOC aAyopiBpov;

10.

11.

12.

13.

. Na meptypagei n doun tn¢ akolouvBiag kai va 6o0ei og Sidypappa

pPoNG éva TapAdElya AUTAG TNG AAYOPLIOUIKAC TTPOCEYYIoNG.

. Na mepiypagei n Soun tng emAoyng kal va §o0ei pue akoloubia Bnud-

TWV éva Mapddelypa auTtrig TNG AAYOPIOUIKAG TTPOCEYYIONC.

. Na meptypagei n doun Twv emavaAnntikwy Sladikaciwy Kat va o0&l

pE akolouBia BnudTtwy Kal pe Sidypappa porg éva mapddelyua au-
TAC TNG AAYOPIOUIKAC TTPOCEYYIONG.

Na meptypagei n Sopn Twv Siadikactwy MTOANATAWY EMAOYWV Kal va
6006¢i pue akohoubBia Bnudtwy Kal pe Sidypappa pong éva mapddely-
Ma auTAG TNG AAYOPIBUIKAC TTPOCEYYIONG.

Na meptypagei n doun Twv eppwAeupévwy dladikaoiwv kal va §obei
pe akoAouBia BnudTtwy Kat pe Sidypapua pong éva mapddelypa au-
TAC TNG AAYOPIOUIKAG TTPOCEYYIONG.

Na meptypagei pe akoAouBia Bnudtwy To mpdRANua Tou ‘ToANamAa-
OlaoMOU aAd PWOIKA.

Mola n MPAKTIKA onuacia tou alyopiBuou tou ‘moANamAaciacpol
0oAd pwolkd'; Mote yivetal Xprion autou Tou Tpdmou moAhamacta-
opoU SV0 aKkepaiwy;
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Eicaywyn

EKTOC amd Toug alyopibuouc, onuavtikn évvola yia tnv NMAnpo@opikn
gival kat n évvola twv "dedouévwv”. Ta dedopéva amobnkevovtal oTov
urtoAoyloTn Ue T BonBeta twv Aeyopevwy "douwv dedopévwv'. Ocwpw-
VTaG TouG alyopiBuouc kat T Sopég dedopévwy pia adldonaotn evo-
™NTa prmopei va AexBei 0TL n evétnTa autr TEMIKA amoTtelei Tn BAon evog
TIPOYPAUMATOG TTOU €MAVEL éva TTPOBANUA. 2T KEQANALO auTd YiveTal
pia eloaywyn oTig omoudaloTtepeg SoUEC SESOUEVWVY KAl TIG AVTIOTOIKEC
TPAEELC TTOU UITOPOUE VA KAVOUUE HE AUTEC, OTTWG €ival n avaldrtnon, n
gloaywyn kat n eaywyn otolxeiwy, kabwg kat n ta&vopnon.

AdakTIKOi 0TOYOL

>TOXO0l TOU KEQAAAIOU AUTOU gival ol HabnTég:

U va artiohoyolv tn ommoudatdtnta Twv Se8ouévwy yia Tnv emiluon
€VOC TpoBAnuaToc,

U va emonuaivouv tnv adidomaotn evotnta alyopibuwv kat Sopwv
dedopévawy,

U va ekteholV yevIKEG AOKNOEIG KAl A0KAOEIC avalATnong Kat Tagivoun-
oNgG e Xprion tng dopung Tou mivaka,

U va opilouv Tig Sopég TNG 0Toiag Kal TNG OUPAG JE TIC AVTIOTOIXKEG A&l
Toupyieg,

U va opilouv tnv évvola Tng avadpour|C Kat va EKTENOUV ATAEG OXETIKEG
OOKNAOELG,

U va yvwpilouyv Ti¢ Sopég Tng Miotag Kat tou §évSpou.

MpogpwTtNOELC

3 ‘Exeig akovoel yia tov 6po FIFO;

3 Tvwpilelg 6t umopei va e€opolwbeil otov uTTOAOYIOTH ML OUPA av-
BpWIWV, TPEVWV 1 TIPOYPAUUATWY;

3 Yndpxel Suvatotnta TaxuTtepng avalitnong Kiag mAnPogopiag ava-
MECA o€ TTOAMECG Kal JIE TTOLOV TPOTIO;

3 Zépelg av umapxouv MoANEG péBodol yia va ta§lvopnBouv kdmola
QvTIKEipeva;

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



3.1 | AeSopéva

Ta dedopéva (data) sival n a@alpeTikh avanapdoTacn TN TPAYHUATIKO-
TNTAG KAl CUVETIWC pia amhomoinuévn 6Yn tnc. MNa mapddetyua, é0tw €va
apxeio pabntwv evog oxoheiou. Ta xprioipa dedopéva mou amobnkevo-
VTal €ival TO OVOPATEMWVUMO, N NAKIQ, TO GUAO, N TAEN, TO TUAMA KA,
Ox1 OpWG TO BAPOC, TO LYOC K.ATL. Ta Sedopéva, Aotrmoy, gival akatépyaota
yeyovoTa, Kat Kabe @opd n emAoyn Toug e€aptdTal amo Tov TUTTO ToU
npofARpaToc. H cuAoyn Twv akatépyaoTwy Se00UEVWY Kal O CUCXETI-
OM6¢ Toug Sivel we amoTtéheoua TN mAnpogopia (information). Aev €ival
€UKOMO va §00¢l emakpIBAC opIoPOC TNE évvolag TNE TANPOPoPIac, alkd
umopei va BswpnOei 6T 0 akydpIlBuoC ival To HECO Yla TNV TTapaAywyn
mAnpogopiac amo ta dsdopéva. Me Bdon Tig dedopéveg MAnpoYopieg
Aaupavovtal S1apopeg amo@ACELC Kal YivovTal EVEPYEIEC. TN CUVEXELD
QUTEC OL EVEPYELEC TTAPAYOUV VEQ SESOUEVQ, VEEC TTANPOPOPIEC, VEEC aTTo-
PAOELC, VEEC EVEPYELEC K.0.K. H péTpnon, n kwdikomoinon, n petddoon
NG TANPOYOPIAC AmOTENEL AVTIKEIIEVO PHENETNC EVOC IB1aiTEPOL KAASOU,
¢ Oswpiag MAnpogopiwv (Information Theory), mou givat éva 1dlaitepa
onuavtiko medio TN NMANPOPOPIKAG.

‘Onwg n NMAnpo@opikn opileTal WG EMOTHMN O€ CUVAPTNON UE TNV €V-
vola Tou aAyopiBuou, katd tov idlo Tpomo n MAnpogopikn opiletarl Kat
o€ oxéon pe v évvola tTwv dedopévwv. Etol, MAnpogopikr Bewpeital n
EMOTAMN TTOU HEAETA Ta Sedopéva amo TI akOAOUBEC OKOTTIEG:

(] YAwkou. To UAIKO (hardware), Snhadn n unxavn, emtpénel ota 5e50-
péva eVOG TIPOYPAUHATOG VA armoBnKevovTal 6TnV KUPLA UVAIN Kal
OTIC TIEPIPEPEIOKEC CUOKEVEC TOU UTTOAOYLOTH UE SIAPOPEC avaTTapa-
oTdoelC (representations). TEToleC HOpPEC gival n Suadikry, 0 KWOIKAC
ASCIl (BA. mapdptnua), o kwdikag EBCDIC, To cupmAipwua tou 11
TOU 2 KA.

(] TAwocwv mpoypappatiopov. Ot Y\WOOEG TTPOYPAUUATIONOU UPn-
Aou emimédou (high level programming languages) emtpémouv tn
xprion Stdgopwv TUTWV (types) petapAntwv (variables) yia va mept-
ypdwouv éva dedopévo. O petappaoTic Kabs yAwooac gpovTilel yia
NV amodoTIKOTEPN HoP@Pr amoBrKeUoNG, amo TAEUPAG UMKOU, KABE
METAPBANTAC OTOV UTTOAOYIOTH.

[l Aopwv Aedopévwv. Aoun dedopévwy (data structure) sival éva
oUvoAo Sebopévwy padi pe éva 6UVONO EMITPEMTWVY AEITOUPYIWY ETTH
avtwv. Na mapadetyua, pia tétola Soun eival n eyypaen (record),
TIOU UTTOPE( va TTEPLYPAQEL €va €id0C, £éva TPOowTTO K.ATL H gyypagn
amoteAeital amo ta media (fields) mou amoBnkevouv XaPAKTNPIOTIKA
(attributes) Slag@opeTikoL TUTTOU, OTIWG YIa TAPASELY A O KWAIKOG, N
meplypa@n KA. ANN popenr doung dedopévwy ival to apyeio mou
amoteleital amd éva cUvolo eyypa@wv. Mia emtpenTr AelToupyia o
€va apyeio givat n oeiplakr TPOoTTEAAC OAWV TWV EYYPAPWY TOU.

[1 Avéaluong Aegdopévwv. Tpdmol Kataypa@ng Kal aMnAoGUCXETIONG
TwV dedopévwy PEAETWVTAL £TOL WOTE Va avamapacTadsi n yvwon
yla mpaypatikd yeyovota. Ot texvoloyieg Twv Bdoswv Agdopévwv
(Databases), Tn¢ Movtelomnoinong Aedopévwy (Data Modelling) kat

3. AOMEXZ AEAOMENQN KAl AATOPIOMOI

0

Mtua B€on pvApng (byte) €xel
wG neplexépevo 11110001. H
TIpA pnopei va naplotdvet:

o

To xapaktipa _ ooV K-
dwa ASCII 437

To xapaktipa p GToV K®-
dika EAOT 928

To xapaktipa 1 otov KW-
dwa EBCDIC

Tnv 1A 241 oto duadiko
oUotnya (wg un npoon-
pacpévo aképato)

Tnv tpn -14 oto duadikd
ouotnpa (wg Nnpoonpa-
OUEVO OKEPALO OTO OU-
MIARpwHa wg npog 1)
Tnv A -15 oto duadiké
ouotnpa (wg npoonpa-
OMEVO aKEPULO OTO OU-
MAARpwWHa WG npog 2)

Akopun pnopel va givat
TUAMO €VOG aKEPOLOU OE
2 i1 4 bytes, kaBwg Kat
€VOG aplBpol KvnTAg
unodLacToAnG.

‘Ocov agopd ath QUOLIKA
onpacia Ing, av Yev gival
XapaktApag, 1ote anoteAei

HEPOG HLag aA@aplBpNTIKAG

otaBepdg, eva av
npoKeltal yua apl@untiki
LA, T0TE pnopei va gival
Oedopévo, dlevBuvon
MVAPNG R KOOIKAG EVIOAAG
npoypdyparog.
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™G Avamapdotaong N'vwong (Knowledge Representation) avrikouv
O€ AUTH TN OKOTILA PEAETNG TwV OeSOUEVWV.

3.2 | AAyop1Bpol + Aopég Aedopévwy =
Mpoypdupata

Ta dedopéva evog mpoAriuatog amobnkevovtal 0TOV UTTOAOYIOTH, &iTe
oTNV KUPLA VAN TOU €ite 0Tn SeuTePEVOUCA VRN Tou. H amoBrikeuon
autn Sev yivetal katd évav Tuxaio Tpdmo aAd cuoTnuatikd, SnAadn xpn-
olormolwvtag pia doun. H évvola tng douric dedouévwy (data structure)
givat onpavtikn yia tnv MAnpo@opikn Kat opiletal pe Tov akdAouvBo tu-
TIIKO OPIoUO.

Aoun Asbouévwy gival éva o0voAo amoBnkevuévwy eSouévwy mou
vpiotavtal eme€epyaoia améd Eva o0voAo AEIToUpyLWV.

KaBe popoen doung dedopévwy amoteAeital amod éva oUVOAO KOUBwVY
(nodes). O1 Baaotkég Aetrtoupyieg (] aAwg mpdéelc) emi Twv Sopwv dedo-
HéVwv gival ol akOAoUBEG:

0 Mpooméhaon (access), mpoofaon os évav kOUPo pe okomd va eéeta-
00¢i i va tpormomolnBei To mepLEXOUEVO TOU.

O Ewaywyn (insertion), SnAadn n mpooOnkn véwv kOUPBwv o€ pia umdp-
xouoa doun.

0 Awaypa@n (deletion), mou amotelei To AvTiOTPOPO TNE ElCAYWYNAC, ON-
Aadn évag kopPoc agatpeital amd pia dopn.

0 Avalitnon (searching), katd tnv omoia mpoomeAavvovTal ot KduBot
piag SONG, TPOKEIPEVOU VA EVTOTIIOTOUV €vag I TTEPIOCOTEPOL TTOU
€xouv pla dedopévn 181éTNTA.

0 Ta§wvoéunon (sorting), 6mou ot kopot piag doung dlatdocoovtal Katd
avéovoa n Bivouoa oelpd.

O Avuiypa@n (copying), katd tnv omoia éAot ot kool 1} peptkoi and
TOUC KOMPBOoUC piag Sopng avtiypdgovTtal o€ pia AN dopun.

0 Xuyxwvevon (merging), Katd tnv omoia dU0 f TEPIOCOTEPEG SOUEG
ouvevwvovTal o€ pia eviaia Soun.

O Alaxwplopdg (separation), mou amotelei Tnv avtiotpoen mpdén g
OUYXWVEUONG.

3TNV PA&N OTAvia XPNOIOTTOIOUVTAL KAl Ol OKTW AEITOUPYIEC yla KATTOla
Sdoun. ZuvnBéotata mapatnpeital To aivopevo pia dour dedopévwy va
eivat amodoTikoTEPN amd pia AAn dopn e KpItrplo KAmola Asitoupyia,
yla mapdadetypa tnv avaliitnon, aAAd Ayotepo amodoTIKN yia KAmola
AAN Aertoupyia, yia mapddelypa tnv eloaywyry. AUTEC Ol TTAPATNPNOELG
e€nyouv a@' evog Tnv Uapén S1aPOoPETIKWV SOUWY, KAl aQ' ETEPOU TN
omoudaldTNTA TNG EMAOYNCE TNS KATAANANG Soung Kabe @popd.

>1n ouvéyxela Tou BiAiou autol Ba yivel MAnpéoTepn mMapouaiacn evah-

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



AaKkTIKwV dopwv dedopévwy. QoTO00, 6TO onuEio autod Toviletal 6Tl
untdpxel HeYAAn e€aptnon petady tng doung dedopévwv kat Tou aiyo-
piBuou mou emefepydletal Tn Sopr. MAAIOTA, TO TPAYPAUA TIPETTEL VA
Bewpei Tn Soury dedopévwv Kat Tov akyoplBuo we pia adlaomaotn vo-
ta. H mapatfipnon aut) dikatohoyei tnv e€icwon mou Siatunwbnke to
1976 amo tov Wirth (mou oxediaoe kat uhomoinoe tn y\waooa Pascal)

AMyépiBuot + Aouéc Asdouévwy = lpoypduuata

QoT600 Yla TNV TANPESTEPN KATAVONON TNG OXE0NG AUTHG OTN CUVEXELA
Ba e€eTaoBei éva TéTolo MPOPANUa.

MAPAAEIrMA

‘Eotw ot mpémel va ypagei évag akyoplOpog mou va déxetal wg eicodo
TO Ovouad evAg ouvdpounth Tou OTE Kat va divel wg €060 To TNAéPw-
VO Tou.

Mpwtn Avon

Aopn Agdopévwy: Anuoupyeitat pia akohouBia (0,,T,), (O,,T,), .., (O, T,),
omou ol petafAntég O, kat T, avagpépovTal 6To Gvoua Kal 0To TNAEQWVO
TOU i-00TOU ouVdpOUNTH, yia i = 1,2,..,n.

AMyop1Bpoc: H akohouBia aviyveuetal péxpt va Bpebei to {ntoupevo ovo-
pa Tou ouvdpounTtr O, Kal eKTUTIVETaL To TNAEPwVO T,. O aAyopiBuog
AUTOC gival amodoTIKOG YIa GUVOPOUNTEG EVOC XWPEL0U 1 MO KWUOTIOANG,
oA Yla cuvOpopNTEG piag HeyAAng TOANG eivatl xpovofdpoc.

AgUtepn Avon

Aopn Agdopévwv: XpnoipoToleital kat Al n akoAouBia TN mpwtng
Auong, aAAd aut) TN Popd ol cuvdpounTEG gival Tavounuévol Ae€iko-
ypa®Ikd. EmmAéov dnuiovpyeital pia dsutepn akoAouBia pe Ta oTolxEla
(An,), (B)n,), .., (Qun,,). K&Be otoixeio Tn¢ deutepnc autrig akohoubiag &i-
VELYIa KaBe ypapua Tou aA@aprtou Tn Béon n, (yiai=1, 2, .., 24) otnv
TPWTN akoAoubia U To TPWTO dvopa cuvdpounTr mou apyxifel and To
YPAUUQa auTo.

ANyOp1O0¢: ApriveTal yla doknon oTo padntn.

O1 6opéc Sedopévwy dlakpivovtal o SU0 PeYANEC KATNYOPIEC: TIC OTA-
TIKEG (static) kat Tig Suvapuikéc (dynamic). Ot Suvapikég dopég dev amo-
Onkevovtal o€ cuvexOueveg B€oelg pvnung al\d otnpilovtal otnv TE-
XVIKA TNG AeYOUEVNG SuvauIKri¢ Tapaxwpenong uvriung (dynamic memory
allocation). Me dANa Aoyia, ot Sopég auTtég dev €xouv 0Tabepd péyebog,
OANA 0 aPIBUOC TWV KOPPBWVY TOUG HEYAAWVEL KAl HIKPAiveL KABWE 0N
Soun elcdyovtal véa Sedopéva ) Staypagovtal Kamota dedopéva avti-
ototxa. ONeg o1 oUYXPOVEC YAWOOEC TIPOYPAUHUATIOUOU TIPOCPEPOUV TN
Suvatotnta SUVANIKAG TTaPAXWPENoNS MVAKNG. QOTOOO, EUEIC OTN OLUVE-
¥ela Ba e€eTdooue HOVO TIG OTATIKEG OOUEG TTOU €ival EUKOASTEPEG OTNV
Katavonon Kal Tnv Aomoinaor Touc.

3. AOMEXZ AEAOMENQN KAl AATOPIOMOI
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Zx. 3.1. lNapadeiyuata
mvakwv (uovodidotatog,
Siodidotatoc,
T0106140TATOC)

3.3 | Mivakeg

Me tov 6po otatikr) Sour dedouévwy gvvoeital 6Tt To akpIEg péyebog
NG amaItoVPEVNE KUPLAG UVAMNG KaBopileTal KATA T OTIyWI) TOU TTPO-
YPOUUATIOHOU TOUG, KAl KATA CUVETTELQ KATA TN OTIYUA TNG LETAPPACNG
TOUG Kat Ot KATA TN OTIypr] TNG EKTEAEONG TOUG TTpoypdupatog. Mia dA\n
onpavtikr Slagopd og oxéon He TIG SUVAUIKEG SOPEG eival OTL Ta oTolxeia
TWV OTATIKWY Sopwv amoBnKeVovTal O GUVEXOEVEG BETELG VNG,

>Tnv mpdén, ol oTaTIKEG SOUEC UAOTIOIOUVTAL [UE TTIIVAKEC TTOU MAG gival
yvwoToi amd dA\a pabrjpata kal urtootnpifovtal and kabe y\wooa mpo-
YPAUUATIOHOU. MTOopoUE va 0piCOUE TOV THiVOKA w¢ Uia Sour TTou Tie-
pléxel otolxeia Tou iStou TuTToU (SNAAdH aKEPAIOUC, TTPAYUATIKOUG K.ATT).
H dnAwon Twv otolxeiwv evog mivaka katl n pébodog avapopdg Toug
e€aptaTal amd Tn CUYKEKPIUEVN YAwooa uPpnAol emméSou mou xpnot-
poroleital. Opwg, YEVIKA N ava@opd o0Ta OTolxEla VO TTivaka yivetal pe
TN XPrion Tou CUHBOAIKOU OVOUATOC TOU TTiVAKA aKOAOUBOUUEVOU aTTO
TNV TIUN EVOC 1 TEPIOCOTEPWV SeIKTWV (indexes) og mapévOeon 1} ayKUuAn.

‘Evag mivakag pmopei va gival povodidotatog, aAd oTn YeVIKOTEPN TIE-
pintwon pmopei va eival §10d1dotatog, TplodIAoTaToC Kal YEVIKA V-81d-
oTatog mivakag. Ooov agopd oToug S1oS1A0TATOUC TTIVOKEC ONUEIWVETAL
oT1, av To péyebog Twv Svo SlacTdcewy gival {00, TOTE 0 Tivakag AéyeTal
TETPAYWVIKOCG (Square) Kat yevika oupBoAiletal we mivakag n x n. MdAlota
pmopoUuE va Bewpricoupe To Slodidotato mivaka Tl gival évag ovo-
Sidotatog mivakag, 0mou KABe B€on Tou TIEPIEXEL €Va VEO LOVOSIAOTATO
mivaka. Xtn ouvéxela divoupe Suo amid mapadeiypata xpriong mvAakwy,
Ta omoia otnpifovtal o€ alyopiBuoug Tou TPonyoupévou Ke@alaiou.

MAPAAEITMA 1. EOp€oN TOU PIKPOTEPOU CTOLXEIOU EVOG
HovodidoTtatou mivaka

Aivetai évag povodidotartog mivakag table 100 otoixgiwv. Na oxedia-
00¢&i aAyop1Opog mou va BpioKel TO HIKPOTEPO OTOIXEIO TOU.

AAyépLOpog EA&X ITivoxo
Aedopéva // table //
Mn « table[l]
Twa i amd 2 péxpt 100
Av table[i] < Min téte M n « table[i]
Télog_enavdAnyng
AnoteAéopata // Mn//
Télog EA&X IT{vaxo

>Tov aAyop10po autd apyikd TO TTIPWTO OTOIXEIO TOU TTIVAKA EKXWPEITAL
oTn METARANTA Min. XTn cuvéxela kKABe eMOpEVO OTOIXE(O TOU TTiVaKa £&e-
tadetay, av gival pIkpoTtePO TNE Min Kat av vai, ToTe avtikablotd To mpo-
nyoupevo. Etol oto 1éAo¢ Ba undpxel otn petafAnTr Min 1o HIKPOTEPO
oTolxeio 6VAou Tou mivaka table.
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MAPAAEITMA 2. EVpeon aOpoicpatog oTolxeiwv
diodiaotartov mivaka

Aidetat o Siodiaotarog mivakag table pe m ypappég n otiAeg. Na Bpe-
O&i 1o AOpoiopa Katd Ypappn, Katd 6TRAN Kat GUVOAIKA.

3TN ouvéxela akoAouBei o alydpiBuocg mou emAlel To mPSPRANUa. MNa ka-
AUTepn Katavonon onpelwvetal, 6Tt ot Vo pwTol Bpoxol undevilouv Tig
avTioTolxeg peTaPAntég mou Ba umodexBouv ta abpoiopata. Autd eival
pia TakTIKA TTOU MPEMEL va e@apuoleTal omoTeSATOTE 0TA TTPOBAARUATA
pag €xoupe va ummoAoyicoupe abBpoiouata.

AAyépLOpog Abp Iivaxko
Aedopéva // m n, table //
sum « 0
Twa i and 1 péxpLt m
row[i] « O
TéAog_enavaAnyng
Tia j amd 1 péxpL N
col[j] « O
Télog_enavaAnyng
Twa i and 1 péxpLt m
Tia j amd 1 péxpL n
sSuUm <« sum + table[i,]]
row[i] <« row[i] + tablel[i,]j]
col[j] « col[j] + tableli,]]
Télog_enavaAnyng
TéAog_enavaAnyng
AnoteAéopata // row, col, sum//
Télog ABp Il{ivoxa

O SimA\6¢ eppwhevpévog Bpoxog mou akoAouBei Toug SUo TPWTOUG
am\oug Bpdxoug givat n kapdid Tou akyopiBuou, dmou yivovtal ot uTToAo-
ytopoi mou {nTd n eKQWvVNOoN Tou TTAPAdEYMATOC. MEVIKA O EPPWAEVE-
Vou( Bpoxoug, Hia T METABANTAC Tou e€WTEPIKOU BPOXOU TTAPAUEVEL
otaBepr, 600 pPeTaBANETAL N TIUA TNG METABANTAG TOU E0WTEPIKOU Bpod-
XOU. 1o cuyKeKpIuéva, 0TOV aAYOPIBUS Hag apxIkA TO | AaufBAvel TV Tiun
1 kat 1o j Stadoxikd Ti¢ TIHEG 1,2,...,n. Katomiy, 1o i Aaufavel Tnv Tn 2,
€V TO j Kal TaAL Aapavel Siadoyikd Ti¢ TipEG 1,2,...,n. H Stadikacia autn
emavalapupaveral péxpl to i va Aafet tnv TR m.

O emdéuevocg mivakag gival évag Stodlaotatog mivakag 5x5. Av o mpon-
YoUuEvVog alyoplOuog epapuocBei otov Tivaka auto, TOTE Ol TIUEG TWV
oTolxeiwv Tou mivaka row mapouactdlovtal TNV TEAEUTAIN KATAKOPUPN
OTAAN, EVW OL TIUEG TWV OTOLXEIWV Tou mivaka col mapouvaoidlovtal otnv
TeAevTaia ypauun tou mivaka. TEAo¢ To cuvoAiko dBpolopa sum TTapou-
olaletat otnv KATw-6€€1a ywvia.
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2. 3.3 Ydomoinon otoifag
UE xprion mivaka

Mivakag table Mivakag

row
4 16 5 21 7 53
28 9 38 13 51 139
17 67 22 40 30 176
20 40 10 3 13 86
21 34 48 29 26 158
Mivakagcol | 90 166 123 106 127 612 Sum

Ot mivakeg xpnotpevouy yia tnv amobrkeuon kat Staxeipion Vo omou-
Saiwv dopwy, Tn¢ otoifag (stack) kat Tng oupdc (queue), mou Ba e€eta-
000UV AeMTOUEPEDTEPA OTN OUVEXELD, ETIEISN XPNOILOTIOIOVUVTAL OE TIAN-
Bwpa TTPAKTIKWY EQAPLOYWV.

3.4 | Ztoifa

Mia otoifa dedopévwy potalel pe pia otoiffa amoé mdra. MNa mapddeyua,
KABe mdto mou MAévetal TomoBeTeital oTnV Kopuen (top) Tng oToifag
TWV MATWY, EVW Yl OKOUTIIOHA AapBAveTal Kat TAAL To TATO TNG KOpU-
en¢. Avtiotolxa, Ta Sedopéva mou Bpiokovtal oTnv Kopuen TG oToifag
Aaupdvovtal mpwTa, VW autd mou Bpiokovtal oto BdbBog tng otoifag
Aappavovtal teheutaia. Auth n néBodocg enefepyaoiag ovoudletal Tedsu-
Taio uéoa, mpwto é€w rj amM\oVoTEPA PE TNV ayyAIKr] cuvtopoypagia LIFO

Ewoepxdpeva E&epxdpeva
otowxeia otowxeia D
(6= 6= C
B B B
A A A
Mua otoiBa pe H otoiBa petd H otoifa petd
Tpia otowxeia TNV el0aywyn v eaywyn Tou
Tou atoixeiou D otowxeiou D
(Aettoupyia (Aettoupyia
wBnan) anwBnon)

2x. 3.2. Aeitoupyiec otoifag

(Last-In-First-Out). Zta aptotepd tou emdpuevou oxnuatog divetat pia
otoif3a pe tpia oTolxEia, evw oTo KéVTpo mapouactdletal n idla otoifa pe
€va POOOETO OTOLXEIO OTNV KOPUPN TNG.

AVo gival ol KUpPLEC AelToupyieg o€ pia otoifa:
[ nw6non (push) otoixeiou otnv kopuer TNE otoifag, kat

[ nanwbnon (pop) otoixeiou amo ) otoifa.
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H Siadikacia Tng wlnong mpémel omwodAMOTE va EAEYXEL, av N oToifa
gival yepdTn, omote Aéystal 0TI oupPaivel unepyeirion (overflow) Tng
otoifag. Avtiotoixa, n Stadikacia anwOnong eAéyxel, av uTTApxeL Eva
TouldyloTov oTolxeio otn otoifa, SnAadr eAéyxel av yivetal urroxeidion

(underflow) Tn¢ otoifac.

Mia otoifa pumopei va uhomoinBei ToAU eUKoAa pe TN BorBsla evog po-
vodidotatou mivaka, 6mwg @aivetal oto oxrpa 3.3. Mia fonBntikn peta-
BANT (pe dvopa cuvnBwg top) xpnotpomoleital yia va Seixvel To oTolxeio
TToU ToTToBEeTHONKE TENEUTAIO OTNV KOPLUYPN TNG oToiac. MNa TV elcaywyn
€VO( VEou oTolxeiov otn otoifa (WBnon) apkei va avénBei n petafAnTn
top katd éva kal otn Béon autr va e10éA0¢l To oTolxeio. AvtiBeTa yia Tnv
e€aywyn evdg otolyeiou amnod tn otoifa (anwbnaon) e§épxeTal mpwTaA TO
otolxeio mou Seixvel n PeTABANTH top Kal 0T GUVEXELA N top HELWVETAL

KOTdA €va yla va Seixvel Tn véa Kopuen.

3.5 | Oupa

Ot oupéc gival kaBnuepIvo @aivopevo. Na mapdadelyua, oupéc Snuioup-
youvTal 6tav dvBpwol, AuToKivNTa, EPYACIEC, TTPOYPAMMATA K.ATT. TTE-
pluévouy yla va e€umnpetnBouv. To Bépa gival TOGO oNUAVTIKO Kal JE
TETOIEC TTPAKTIKEC EMMTWOELC, WOTE évag 181aitepo¢ kKAAdo¢ Twv Mabn-
patikwy, n Emyeipnotlakn Epeuva (Operations Research), kat 1dlaitepa n
Oswpia Oupwv (Queueing Theory), LEAETA TN CUUTIEPIPOPA KA TNV ETTi-
Soon Twv oupwv. Z€ Hia oupd avapovng He avBpwmouc, cupfaivel va
e&umnpeteital ekeivog TOU 0TAONKE OTNV OUPA TTIPWTOC ATTO GAOUC TOUG

AaMoug (av kat undpyouv e€alpéoelg mou Opwg dev Ba e€etacBoulv oto
BiBAio auto). H pébodoc autn enefepyaciag ovopdletal lNpwrto péoa,
mpwTo £€w 1} amAoLOTEPA aKOoAOUBWVTAC TNV AyYAIKr) CuVTOpOYpagia

FIFO (First-In-First-Out).

AVO gival ol KUPLEC AEITOUPYIEC TTOU EKTEAOUVTAL OE Hia oupd:

[] neoaywyri (enqueue) oTolXEiOL OTO THOW AKPO TNG OUPAC, Kal

L] ne€aywyn (dequeue) ototyxeiou amod to eunmpog AKPOo TG OUPAC.

Apa, og avtiBeon pe Tn doun TN otoiffag, oTnV MEPIMTWON TNG OUPAC
amaitouvtal V0 SeIKTEC: 0 gumpdc (front) kat o mmiow (rear) SeikTng, TOL
pag divouv tn B€on Tou oTolxEIOL TTOU OE TTPWTN guKalpia Ba e€axOei kal

TN B€0n Tou oToLKEIOU TTOU HONIG EICHABE.

210 oXAua 3.4 gaivetal pla oupd Pe T€00Epa OTOlKEld (a), TNV oTToia
€loayetal éva véo oTolxeio (B) kat akohoLBw¢ e€dyeTal éva oTolxE(o.

<—|52[7]a]«— [5)12[7]4]8]

I } t

eunpdég  niow EUNPOG niow
(front) (rear) (front) (rear)

a) Mwa oupd
pe 4 otowxeia

B) H oupd petd
NV €l0aywyn tou
otoixeiou 8

2. 3.4. Eioaywyn kai e€aywyrj amé ovpd

[12]7]4]8]

bt

gunpég  niow
(front) (rear)

y) H oupd petd
tnv e&aywyn Tou
otowxelou 5
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Mia oupd pmopei va uhomotnBsi e Tn BorBsla evog povodidotatou miva-
Ka, OTIWG paivetal oto oxfua 3.5. Ma tnv elcaywyn £vog vEou OTolxEiou
oTtnV oupd auvéavetal o SeikTng rear Katd éva Kat otn 6éon autr amobn-
KEVETAL TO OTOlXE(0. AVTIOTOIKA Yia TN AglToupyia TN e€aywyng, e&€pxeTal
1o oTolkeio mou Seixvel o Seiktng front, o omoiog otn cuvéxela avéavetal
Katd éva, yla va Seixvel To emOpEVO oTolxeio Tou mpokeltal va e§axBei. X e
KABe mepinTwon SpwWG, TPETIEL VA EAEYXETAL TIPLV ATTd OTTOLAOATIOTE EVEP-
YELQ, av UTTApxEl EAEVBEPOC XWPOG OTOV TTIVAKA YId TNV EI0AYWYN Kal av
uTTapxeL £va TOUAAXIOTOV OTolXE(O yia TNV §aywyn.

1 2 3 4 5 6 7 8 9 1011 .\, n-1 n

JEEESS SN NN
} t

€UNPOG niow
(front) (rear)

2x. 3.5 YAomoinon oupdc e xprion mivaka

- 2
FFokmuP

'Onwg eidape n doun TnG otoifag Aertoupyei pe tn péBodo FIFO. O1 Suo autég péBodol £Xouv apKETEG
XPNOELG o€ paypatikd mpoPAruata. Ag Bewpriooupe ya mapddelypa tnv mepintwon evog amodn-
KEUTIKOU XWPOU UIAG ETTIXEIPNONG. X€ KABE amoBrikn yivovtal EI0aywYEG EI0WV TTOU TIPOEPXOVTAL ATTO
ayopE£G amo MPOUNBEUTEG, av N EMIXEIPNON Eival EUTTOPIKN 1} ATIO TNV TTAPAYWYH, AV TIPOKEITAL Yia
Blopunxavikn emixeipnon. Ta eumopeliaTa i TPOIOGVTA TOTOBETOUVTAL € KATTOIOUC XWPOUC, amodr)-
KEC, pagla KA. ‘OTav yivovtal TwANoelC Kamolwv 18wV, Ta €idn autd Byaivouv amd tnv anmobnkn Kat
amooTéANovTal 0Toug TEAATEC. ETol eloaywyEg kal e€aywyEg 10wV yivovTtal cuveXWG oTnV amobrikn
avahoya pe tn Stadikacia mpopnOiwy Kal TN Por TWV TTWARCEWV.

2 & Jia dedopévn oTIyun yia KAmolo €idog umopei va unmdpyxouv amodnkeupéva KAmola TEUAXLA TTOU
mpoépxovTal amnod pia mapaiafn kat kdmoia dAa ou urpxav 1o mpv. Otav mpémel va e§ayOei
Aorév éva tepdylo amd autd To €idog, MPOKUTITEL TO TTPORANUA, ard mola maptida mpémel va givay;

H amdvtnon oT1o epwtnua auto €xel UOLKH Kal AoyloTikh a&ia. Av To €idog autd dev emnpeddletal
amno 1o Xpovo, TOTe (owg Sev €xel PeydAn onpaacia n emAoyr. Av 0w TPOKeLTal yia €i60g mou Umopei
va aAowwBEei 1} €xel npepounvia AENG (Tm.x. @appaka), TOTE gival @avepo OTL TTPETEL va EMAEYEL TO
TAAAIOTEPO. XTNV TTEPIMTWON auTr) Aoimmdv pémel n e€aywyn} Twv 18wV va yivetal pe T pébodo FIFO
Kal ouvnBwc emagisTal oTov amoBnKAPIo VA KAVEL TN CWOTH EMAOYN.

E€iocou SUokolo gival To mMPOBANUA AuTd Ammd TNV OIKOVOUIKN KAl AOYIOTIKY] OKOTIL, TTOU PAAIoTA
a@opd 6Aa Ta €idn Ye N xwpic nuepopnvia AnEnG. Ag UTTOBECOUE OTI hia ETTIXEIPNON €XEL TTPAYUATO-
TIOINOEL TIG ETTOUEVEC AYOPEC KAl TTWANCELG Yia éva €idoc.

Ayopécg
Mogodtnta Twin povadag
1/1/02 4 10 40
15/1/02 6 12 72
XYNOAO 10 112
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NwAnosig

Hp/via Moc6tnta Twn povadag A&ia
30/1/02 5 20 100

Ané Ta mMapandvw oToIKEIa ayopwV Kal TWANCEWV SnUIoUPYEITalL N EMOpEVN KapTéha idouc.

Kaptéha gidoug

Mocgotnta A&ia k6otoug

Ynéhowno
1/1/02 Ayopd 4 4 40 40
15/1/02  Ayopd 6 10 72 112
30/1/02  MwAnon 5 5 X Y

To mpoBANUa TTOU AVAKUTITEL OTIC EQAPHPOYEC AUTEC Eival 0 KABOPIoPOC TwV TIHWV X Kat Y. ATIO TIC
TIMEC QUTEC E€AYETAL OTN OUVEXELD TO KABAPO KEPSOC, e To omoio N emixeipnon Ba popoloynOei.

a) Aertovpyia LIFO

3116 30/1/02 10 5 TEpdyLa TOU TTOVARBONKAV BewpouvTal 6TL AVAKOUV 0TA 6 TEPAXIA TNG TEAEUTAIOG
ayopdgc, OnAadn pe Tiun povadag 12€. Apa X =5x 12 =60€ kat Y = 112 - 52 = 60. Twpa, To KaBapd
KépSOC TNG MWANoNC yivetat 100 — 60 = 40.

B) Nertoupyia FIFO

X116 30/1/02 amo 1a 5 tepdyia mou mouArBnkav, ta 4 givatl amod tnv ayopd tng 1/1/02 katto 1 and tnv
ayopd tng 15/1/02. Apa 1o KOoTOoG TouG Eivat X =4x 10+ 1x12=52 ka1 Y =112 -52 =60. Twpa, TO
kaBapo képdog TN MWANoNg yivetat 100 — 52 = 48,

y) Aettoupyia pe TN oTadpKn péon Tipn

ASYw T™¢ auv€nuévng TOAUTTAOKOTNTAC TWV AVTIOTOLXWV TTPOYPAMMATWY, AAAA KAl TWV ATTAITOVEVWY
51a81KaoLWV Ol TTEPIOCOTEPEG ETIXELPNOELG EQappOlouv T péBodo NG oTaBpIKNAG péong TIHAG. H
TeNeUTaIA Yia To TTponyoLuevo mmapdadetypa givat 112/10=11,2. Apa X=5x11,2=56 kat Y =112 - 56

= 56. 21NV mepimtwon autr 1o kabapd képdoc yivetal 100 - 56 = 44€,

- J

3.6 | Avalntnon

To mpoPAnua g avaliitnong (searching) evog otolyeiou oe mivaka givat
181aitepa evola@épov AOyw NG XPNOIUOTNTAG TOU O TTARB0G EQPAPOYWV.
Yridpyouv apkeTég uéBodot avaldritnong oe mivaka mou e€apTwvTal Kupi-
w¢ amd 1o av o mivakag gival Ta&vounpévog f Oxt. Mia dAAN TTaPAUETPOC
gival av o mrivakag mepléxel oTolyeia mou sivat Oha Sidpopa petadd Tougn
oxt. Ta atolxeia Tou mivaka pmopei va gival aplOunTikd rj aA@aplBunTikd.

H mo am\n poper avalntnong otolxeiov o€ Tivaka gival n ogiptakni
(sequential) | yoauuikn (linear) uéBodoc. ETol yia Tov EMOUEVO aAyOpIOuo
Sequential Search vnotiBetat 6t avalnteitat n TipnA key oto pn taivo-
Unuévo mivaka table. Metd tnv ektéAeon Tou aAyopiBuou n YeTafAnTh
position emotpépel TNV TR 0, av n avalrtnon gival QVETITUXAG, EVW avV
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n avalntnon gival eMTUXAG, TOTE EMOTPEPEL TN B€0N TOU OTOIXEIOV OTOV
mivaka (SnAadn, évav aplBuod amod 1 wg n).

AAyépLOpog Sequential Search
Asdopéva // n, table, key //
done <« yeudnc
position « O
i« 1
'0co (done=yeudng) xat (i<=n) enavéAape
Av table[i]=key 1ote

done <« oAnénc

position <« i
oAALAC

i« i+l
Télog_av
Télog_enavdaAnyng
AnoteAéopata //done, position //
Télo¢ Sequential Search

'Onw¢ avaeépOnke, Ta aTolxeia Tov epLéxovTal oTov Tivaka table dev
givat tadlvopnpéva. Emiong, o mponyouUuevog alydptBpog loxLel yia tnv
TEPIMTWON 0mou KABE OTOoIXEID UTTAPYXEL Hia LOVO @opd oToV TivaKa. Av
KATTOLO OTOLIXE(0 ep@avifeTal oToV Tivaka TTEPIOCOTEPO ATIO [ia POpPEC,
TOTE 0 AAYOpIOUOC TPémeL va TpomoTolnBel katd To €€AG: N LETAPBANTA
done givai meptttn KAl N avalTnon cuvexiletal péxpl To TEAOG Tou TTiva-
Ka eNéyxovTag pe tn ouvOrikn i < n. EEAN\ov, av Ta oTolxeia Tou mivaka
eivat ta&ivounpéva, TOTe 0 aAyOpIBUOC TPETEL VA OTAPATACEL, POAIG OU-
VAVTIOEL KATTOLO OTOIXEIO TTOU gival HeYaAUTEPO armd To avalnToUpEVo.

1 2 3 4 5 6 7 8 9
|52 1271 [56] 5 [10]19]90]45]|

MNa mapddetypa, oto mponyoULUEVO oxn\ua mapouactdletal évag miva-
KOG TTOU TTEPIEXEL EVVEQ ATAEIVOUNTOUC akepaioud. ETal, yia Tnv emtuxn
avalntnon t™¢ TR 56 amattouvtal 4 mpoomeAAoelS. AvTiBeta, yia Tnv
avalritnon tng (avumapktng) Tiung 11 amartovvtal 9 mpoomeAdoEl; OToV
mivaka, SnAadn ocdpwon oAGKANPOU TOU TTHVAKA. 2TO EMOUEVO OXjUa TIa-
pouacidletal évag mivakag Tou TIEPLEXEL Ta idla oTolxeia aANG o€ Ta&voun-
pévN Hop®n. ZToV TTivaka auTtd n avemtuxig avalitnon yta tnv tiun 11
TEPUATICEL META TNV TPITN MPOOTTABELA KAl TNV avAyvwaon Tou aplfuou 12.

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

H oeiptakn péBodocg avalntnong sival n mo amAr, aAAd Kat n Alyodtepn
amoteAeopatiki péBodog avalrtnong. Etol, Sikatoloyeital n xprion tng
HMOVO OE TIEPITITWOELG OTTOU:

0 o mivakag givat un ta&ivounpuévoc,
0 o mivakag givat Hikpou peyéboug (yia mapddeiyua, n < 20),

0 navadiitnon o€ éva CUYKEKPIUEVO TTiVAKA YiveTal OTTavia,
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3n dokA
4n SoKiun
5n doKiA

key = table[3]
key = table[4]
key = table[5]

1n dokpA —@4 key = table[1]
2n doKA g_ key = table[2]

2. 3.6. 2eipiaxrj avalritnon

Y& eméuevo ke@ahalo Ba e€eTaobei pia amoteAecpatikoTepn péBodoC
avalntnong, n duadiki avalritnon.

3.7 | Ta§wvépnon

H taktomoinon Twv KopBwv piag Soung pe pia dlaitepn oslpd sival pia
TOAU onpavTiky Asttoupyia mou ovopddletal taéivéunon (sorting) ry id-
taén (ordering). XuvnBwg n oglpd auty givat n avéovoa tdén (ascending
sequence) TN TIPS TwV PeyeBwv Tpog Taivounon. Ao To PonyouUUE-
VO TTAPASELYHA £YIVE CAPEG OTIL OKOTIOC TNG Ta&Ivounong ivat va Steu-
KOAUVOEi 0Tn cuvéxela n avalAtnon Twv oToIXEIWV Tou Ta§IVoUnuéVOU
mivaka. H xpnotpoétnta tng ta§ivopnong amodelkvietal otny mpdén oe
avapifunteg mepimtwoelg avalntnong aplOunTikwy 1 aApanTikwy de-
Sopévwy, omwc¢ o€ BiPAoOnKovopikd cuoTAuata, Ae€IKE, TNAEPWVIKOUC
KATAAGYOUC, KATaAGYoUuC pOPOoU EI00SHUATOC KAl YEVIKA TTAVTOU OTTOU
yivetal avalntnon amobnKeUUEVWY AVTIKEIUEVWV. 3TN cuvéxela Sivetal
£VaG TUTTIKOG OPLoHOC TNG TASvOnong.

AoBévtwv Twv oToIKElwVY a,, a,, ..., a, N Taéivéunon cuviotatal o
UeTabeon (permutation) TnG 6€0N¢ TwV OTOIYEIWY, WOTE va TOMOBETN-
Bouv o¢ pia osipd a,,, a5, .., Ay, ETOI WOTE, So6¢ionc uiag ouvaptnong
biaraénc (ordering function), f, va ioxUet:

fa,,) <fla,) <..<f(a,)

N

A&iCel va onuelwOei 6t n mponyouuevn cuvaptnon dldta&ng umopei va
TpomomnolnBsi, WOTE va KAAUTITEL KAl TNV TTEPIMTWON 1oV N Taivopnon
yivetat pe pOivouoa taén (descending sequence) peyéBouc.

3. AOMEXZ AEAOMENQN KAl AATOPIOMOI
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Ta&ivopnon evbeiag avtallayng

H pébodoc tng tadivéunonc evbeiag avrarayric (straight exchange sort)
BaoiCetal otnVv apxn T oUYKPLong Kat avtalayng (EUYWV YEITOVIKWY
OTOIXEIWV, PéEXPIC OTOoU SlataxBouv OAa Ta OToIKE(D. ZUUPWVA PE TN Ué-
Bodo autn kaBe Popd yivovtal S1a80xIKEC TTPOOTIEAACELC OTOV TTiVOKA KAl
METOKIVEITAL TO IKPOTEPO KAELSI TN aKOAOLBIAC TTPOC TO APIOTEPO AKPO
Tou mivaka. Av o mivakag BswpnBei o katakopuen Béon avti o op1ld-
VTIa KAl ol aKépalol OewpnBoUV —MOTPATEVOVTAG APKETH YAVTACIO— WG
@uoalidec (bubbles) oe pia de€apevn vepou e Bdpn cUPPWVA UE TNV
TIMN TOUG, TOTE KABE MPOOTIEAACN OTOV THIVAKA €XEL WG ATTOTEAECA TNV
avodo tn¢ uoalidag oto katdAAnAo eminedo Bdapouc. H uéBodog eival

yvwoTh w¢ Taivounon euoalidag (bubblesort).

/

AOMEXZ AEAOMENQN AEYTEPEYOYZAXZ MNHMHZ

3 € LEYANEG TIPAKTIKEG EUTTOPLKEG/ETIOTNUOVIKEG EQAPUOYEC, TO PHEYEDOG TNG KUPLAG UVANG Oev emap-
K&l yla Tnv anoBnkeuon twv dedopévwy. ZTnv MePIMTWon autr Xpnotyomolouvtal e181kEG SopEG yia
Vv anmoBnkevon twv dedopévwy otn dsutepeviovoa pvhun, SNAadr Kupiwe oto payvnTiko dioko.
Ot e161kéc autég Sopég ovopdlovtal apyeia (files). Eivat yvwotd ot pia onpavtikn Stapopd peta&u
KUPLAG MVAMNG Kal payvnTikou Siokou gival 0t otnv mepintwon tou diokou, Ta dedouéva dev xa-
vovtal, av dlakomei n nAekTpikn mapoxn. Etol, Ta dedouéva Twv apxeiwv dlatnpouvtal akdun Kal
META TOV TEPUATIOUO EVOC TTPOYPAUMATOC, KATL TTOU Sev oupfaivel oTnV MEPIMTWON TwV SOUWV TNG
KUPLOG PVAHNG, OTTwG gival ol Tiivakeg, 0mmou ta dedopéva xavovtal dTav TEAEIWOEL To TTpdypappa. Ta
oTolxeia evog apyeiou ovopdalovtal eyypapég (records), 0mmou kABe eyypagn amoteleital amd évan
neploodtepa media (fields), mou Tautomolovy TNV eyypa@n, kai amd dAha media mou meptypdgouv Sid-
(POPA XAPAKTNPLOTIKA TNG EYYPAPNG. Ma Tapddelyua, £0Tw n eyypagn vog padntn ue media: Apio-
péC Mntpwou, Ovouatenwvupo, Etog Mévvnong, Taén, Turua. To medio AplBuog Mntpwou TauTtomolei
™V gyypaen kat ovopdletal mpwtevov kAeldi (primary key) i amd khe1di. To medio Ovopatenwvupo
€MIONG TAUTOTIOLEL TNV EyyPaQN Kal YI' auto amokaleital deutepelov kAeldi (secondary keys), av umidp-
X€l MpwTteLoV KA&ISi. To mpodPAnua tng avaliitnong (searching) piag eyypagnig pe faon v Tiun Tou
TIPWTEVOVTOC 1] EVOC SeuTePeLOVTOC KAEISIOU O€ apxeia gival 1dlaitepa evdlapépov, av AngeBei um'
OYPn n HEYAAN TOIKIA(O TWV XOPAKTNPIOTIKWY TO0O0 TN SOUNC (yia mapddelypa, otatikn i} Suvapiki,
TPOTOC 0PYAVWONC, HECO ATTOBNKEVONC K.ATL), TOU TUTIOU TwV deSopévwy (yia Tapddetyua, aképalol,
Keipevo, xaptoypa@ikd Sedopéva, Xpovooelpég K.ATL), 600 Kal TnG avalntnong (dnhadn, pe Bdon to
TPWTEVOV 1] TO SeUTEPEVOV KAEIST K.ATL.).

~

NAPAAEIrMA

‘Eotw OT1 0 apyikdg mivakag amoteAeital amod evvéa KAEIS14, Ta e§NG:
52,12,71,56,5,10, 19,90 kat 45. H péBodog epappolopevn o autd
Ta evvéa KAeld1d e§ehiooeTal OTTWG PaiveTal oto emdpevo oxpa. Kabe
opd 1o Ta&Ivopnpuévo THRHA TOU TivakKa EpU@avifeTal HE XPWHA, EVW
Ta oTolXEia OV oav PUOAAiSEG avépyovTal HECO GTOV TVOKA EVTOTT-
Covtal pe to avtiotoiyo BéNog ota §&€1d Toug. Kabe popd epgavifetal
n taén tng emavainyng (i).
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Apxikd Tehkd
KAEWOL4 KAEWOL4
i=2 i=3 i=4 i=5 i=6 i=7 i=8 i=9
52| [s] [s5] [s] [5] [5] [5] [5] [5]
12| [s2| [10| [10] [1w0| [10] [10] [10] [10]
| 2] [s2| [12] 2| [12) [iz2] 2] |2
56| |71] [12]9(52| [19] [19] [18] [18] [
5|55 |[m| [19]5|s2| |45 |45 |45| |5
0| [10|5 s8] [71] [45]3[52| [s2] |[B2] |B2]
19| [19| [19]9[se| [7m| |[s6] |[s6| [s6| |56
0| (45| [s5| [as]|35[s6|5[n| [n] |[n| |n]
45| 9|e0| [90] [o0] [eo| [e0| [o0] [e0| [so]

2. 3.7. Taéwvéunon puoalidag

H ta&ivounon guoalidag uhomoleital pe Tov emdueVo alyoplopo.

AAYyOpLOpog duocaiido
Aedopéva // table, n //
Tia | amd 2 péxpL n
Twa j amd N péxpt i pe_Phpa -1
Av table[j-1] > table[]] tét1e
aviipet&Bece table[j—1], table[7]
Télog_av
Télog_enavaAnyng
TéAog_enavaAnyng
AnoteAéopata // table //
Télog duoaiido

>Tov alyopiBpo autd wg eicodog Sivetal n petafAntn table pe n akepai-
ou¢ mou mipémel va TagivounBouv. QUoIKA N EMIAOYH TOU AKEPALOU TUTTOU
yla 1o KA&lSi ival auBaipetn, apou pmopei va xpnotpomnolindei omoloo-
dnmote dANo¢ TUTOC, 6ToU opileTal Hia ouvaptnon didtaéng, OTTWC yla
mapddelypa o TUTOoG TOU XAPAKTAPA.

Znuelwvetatl 6Tt n evioln "avtipetdBeoe table[j-1], table[j]" avtaA\dooel
TO MEPLEXOMEVO SVOo Béoewv pe TN PoriBeta piag fondntikng B€ong. Eva-
AQKTIKA auTé PMOPEi va Yivel Je TIC EEAC TPEIC EVTONEC:

tenp <« table[j—1]
table[j-1] <« table[]]
table[]] « tenp

3.8 | Avadpopn

310 Ke@AAalo autd Ba e€etacoupe TNV évvola Tng avadpourig (recursion),
TTou €ival pia omoudaia epapuoyr Twv oTolBwv mou e€eTacOnkav mpo-
NYoupévwe. H Texvikn TnG avadpoung XpnoLUoToleiTal eupuTata 1000
amd 1o AOYIoUIKO CUCGTAMATOC OCO0 KAl 0TO AOYICMIKO Epapuoywv. Mo

0

lMa v tagwvépnon
Oedopévwy €xouv
eknovnBel ndpa noAAoi
aAyépiBpot. AAAoL oxeTkd
anAol aAyépiBpot givat n
ta&wvépnaon pe enloyn

Kat n ta&wvépnon e
napepBoAn. O nio ypriyopog
aAy6pBuog tagvépnong
glval n "ypriyopn
ta&wopnon” (quicksort). H
ta&wvépnon @uoalidag sival
o0 nto anAdg Kat tautéxpova
0 Mo apyog aAyopBpog
ta&wéunaong.
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OUYKEKPIUEVQ, N avadpoun otnpiletal otn SuvatdTNTA TTOU TTIPOCPEPE-
TaL amod OAEG TIG OUYXPOVEG YAWOOEG Tpoypappatiopoy, pia Stadikacia i
ouVAPTNON VA KAAEl ToV €QUTO TNC.

3.8.1 YmOAOYIOHOG TOU TAPAYOVTIKOU

H évvola Tou mapayovTikou ival yvwoTtr and ta padnuatikd. Mo ouyke-
KPIMEVQ, Yia éva aKEPALO N, TO N TTAPAYOVTIKO, TTou cUpBoAileTal pe n!,
opietat and tn oxéon:

n'=1x2x3x..x(n-1)xn
loobUvauog gival kat o €€1G opIoPdC
{n-(n—n! avn>0

1 avn=0

nl=

O oplopdc autdc Slakpivetal amo To PACIKO XOPAKTNPIOTIKO OTL TO TTa-
PAYOVTIKO ek@pAleTal Ye FAon pia amovoTtepn TEPITTTWON TOU €AUTOU
Tou. Anhadn €€ oplooU To TAPAYOVTIKO Eival Hia avadpouiKn aAyeBpIKn
ouvaptnon. Me tov emdpievo alydpiBuo umohoyiletal pe ToAL amio ava-
OPOUIKO TPATIO TO N TTAPAYOVTIKO.

AAySpLOpog IopayovT Lkd
Aedopéva // n //
Av n = 0 té1e
product <« 1
oAA LG
product <« n * Topoayovtlkd (n—1)
Télog_av
AnoteAéopata // product //
TéAog IopayovtLxkd

QoT1600, T0 n! umopei va uroAoyloBei kal pe emavaAnmTikr péBodo, dmwe
TapouclAeTal 0ToV EMTOUEVO akyopiBpo MNMapayovTiko2.

AAyépLOpog MHopayovt Lxkd2

Aedopéva // n //

product <« 1

Tia 1 and 2 péxpL n
product <« product * i

Télog_enavdaAnyng

AnmoteAéopata // product //

TéAog IopayovT LKO2

Emopévwg, §08évtwv autwy Twv SU0 AVCGEWV 0TO TTPORANUA UTTOAOYIL-
OMOoU TOU N TIAPAYOVTIKOU TIPOKUTITEL TO EUAOYO £PWTNUA, TTOLA EB0SOC
givat KaAUTepN. AQoU eEETACOUE UEPIKA aKOUN Tapadeiyuata, oTn ou-
véxela Ba 6oO¢ei amdvtnon oTnv EpWTNON AUTH.

3.8.2 YMOAOYIOHOG TOU HEYIOTOU KOIVOU Slatpétn

‘Eva 10t0p1kd TPpOPANUa gival n e0peoN TOu HEYIOTOU KolvoL Slalpétn
(ukd) Suo akepaiwv aplBuwv. O akydplBuog eVpeoNC TOU PKS AVAKEL
otov EukAgidn. Qotoéco n uhomoinon Kat autol Tou akyopiBuou pmopsi
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va yivel Katd moANoUG TpOTTOUG. 2Tn ouvéxela Sivetal évag mpwTog ah-
y6p18p0g yla Tov urmtoAoyilopd tou Pkd Vo akepaiwv x kat y. H pébodog
auTh givat apketd apyn (kat dev otnpiletal otov alyopiOuo Tou EukAei-
6n), aAAd amiwc Sivetal yia va Stagavei n BeAtiwon otnv emidoon and
TOoUG eMOpEVOUC alyopiBuouc. OuctaoTIKA AapBAVEL TO MIKPOTEPO aTtd
Toug SUo akepaioug, Tov z, kal eEeTALEL e TN OglPd OAOUC TOUG AKEPAIOUG
EeKIVWVTAG ard TOV Z KAl HEIWVOVTAG CUVEXWGE KATA Hia povada péxpl Kat
o1 800 ap1Buoi, x katy, va Staipouvtal amod Tn véa TIUN TOU Z.

AAyépLOpog Méyiotoc Kolvog ALalpétng
Agdopéva // x,y //
Av x < y 161¢
Z <« X
A LOC
Z «— v
TéAog_av
Oco (x mod z # 0) H (y nod z # 0) emavdAape
z « z-1
Télog_enavaAnyng
AnoteAéopata // z //
Télog Méyiotog Kolvogc Altalpétng

H eméuevn pébodocg yia tnv evpeon tou Pkd amodidetal otov EUKAEISN,
Kal TTPO@AvWE BeATIWVEL TNV TponyoLuevn ekdoxn, emeldr dev e€etdlel
UE TN O€1pd OAOUG TOUC OKEPAIOUC.

AAyépLOpog EuxrAeidng
Aedopéva // x,v //
Z — Yy
'Oco z # 0 emavaiape
z < x nod y
X v
y < Z
Télog_enavaAnyng
AnoteAéopata // x //
Télog EukAe(dng

MAPAAEIrMA

Ma KaAUTePN Katavonaon tng uebodou, ag mapakoAovOCoUHE WG 0
alyopiBpog autdg Bpiokel To pKkd Twv aplBpwv 150 Kat 35. O emépevocg
mivakag Sgixvel TIG TIHEG TWV METAPBANTWY Z, X KAl Y, KATA TN didpKela
Twv emavaliPewv. AnAadn, mpiv TRy évapén tng emavaAnntikig do-
MAG Ol apXIKEG TIHEG TV X Kat y givatl 150 kat 35 (6mwg paivetal otn
8e0TePN Yypappn tou mivaka). O alyéptOpog otapatd otav yivel 0 n
TIMA TOU Z, oMOTE 0 MKS €ival n Tipn Tou X, SnAadn 1o 5.

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

3. AOMEXZ AEAOMENQN KAl AATOPIOMOI
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Qot1600 N PEBodo¢ Tou EukAeidn pmopei va uAomoinBei kat pe évav evah-
AaKTIKO avadpoiko TpoTo, mou divetal oTn cuvéxela. H Tpitn autr ekdo-
X1} €ivat ToAU anm\rj 0Tov MPOYPAUKATIOUO Kal TNV Katavénon tne.

AAyépLOpog EuxAe(dng
Aedopéva // x, y //
Av y = 0 td1e
Z < X
oA LAC
z < EuxkAeidnc(y, x nod y)
TéAog_av
AnoteAéopata // z //
Télog¢ EukAe(dng

3.8.3 YmoAoylopog apiOuwv akolouBiag Fibonacci

MNa kaAUTePN Katavonon NG SlaPopdg HETA&Y EMAVAANTITIKWY Kal ava-
Spopikwv peBodwy, otn cuvéxela Ba e€eTaoBei éva teleutaio mapddely-
pa, 6mou umoAoyietal n akohouBia apBuwv Fibonacci mpwtng taéng,
mou opietal w¢ e€NC:

0 avi=0
F=1<1 avi=1

1
F=F +F, avi>1
EVW Ol TIPWTOL 0pol TNG akoloubiag Fibonacci mpwtng Taéng sivat:
0,1,1,2,3,5,8,13,21,34, 55 K.Am.

Am6 Tov oplopd @aivetal avayluga n avadpouikr) ¢uon g ouvaptnong. Ot
S00 emopievol akyopiBuot urtodoyilouv Tov aptBuo Fibonacci mpwtng Taéng
F, He emavaAnmTikr kat avadpopikn péBodo. YrotiBetal ot Katd Tnv KAjon
Tou aAyopiBuou pia pun apvnTiKA T TEPVA WG OPIoHA 0TN HETABANTH N.

AAy6pLOpog Fibonaccil
Asdopéva // n //
Av n < 1 téte Fib « n
fO «~ O
fl « 1
T'ita i amd 2 péxptL n
fib < f0+f1
fO « f1
fl « fib
Télog_enavdaAnyng
AnoteAéopata // Fib //
Téloc¢ Fi bonacci 1

AAyépLOpog Fibonacci2
Aedopéva // n //
Av n < 1 161e
Fib < n
oAALAG
Fib <« Fibonacci2 (n-1) + Fibonacci2 (n-2)
Télog_Av
AnoteAéopata // Fib //
TéAog¢ Fibonacci?2
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Juxvd n xprion avadpoung SIEUKOAUVEL TOV TIPOYPAMMATIOTH TNV UAO-
moinoN Kat Tov €AEYX0 TOU TIPOYPAMMATOG. AV Kal TIOANEG POpPEG N ava-
Spoun @aiveTal WG O PUOLIKOC TPOTIOC TTPOYPAUUATIOHOU, WOTOCO
TIPETIEL VA XPNOIUOTIOLETAL PE PETPO. MeTA&U EVOG ATTAOU ETTAVOANTITIKOU
TIPOYPAUMATOC KAl EVOC avadpOouIKOU TIPOYPAMMATOC TIPOTIUATAL TO TTPW-
10. O Adyoc gival 611 KdBe KARon piag cuvdptnong R piag diadikaoiag
€XEL XPOVIKO KOOTOG UNn apeAnTéo. ETol To K€POOG 0€ XPOVO TTPOYPAUUA-
TIOHOU Snpioupyel anwAela og xpdvo ektéleonc. Emopévwg, av o xpdévog
amdKplong ival KPIoIPoC yia TNV E@apuoyn Hag, Tote gival BERalo 6Tl
TIPEMEL va TPOTIUNOEL N emavaAnmtikr pébodoc.

Ot mponyoUuEvol alyopIBuol yia Tov UTTOAOYIoUO TwV aplBuwv Fibonacci
TPWTNG TA&NC €KTOC TNC SlaYopdAg Toug otV midoon Aoyw Tou OTL, N
TPWTN €ival eMavaAnTITIKn evw N SeUTEPN gival avadpoUIKN, £XOLV Kal pia
aKkOuUN onuavtikn Stagopd. H Stagopd autr €yKeltal 0To YEYoVO( OTl, N
SeUTepPN Kahei TeplocdTEPO ATTO Wid POPA TOV EAUTO TNE V1A TIC IO1EC TIHEC.
AuTo Ba yivel katavonto dokiudlovtag yia mapddeyua Tov UTTOAOYICHO
Tou F.. Y& emdpevo kepdahaio Ba emavéABoupe oTn HEAETN Twv alyopiBuwy
QUTWV YLa TOV UTTOAOYIOMO TwV aplBuwy Fibonacci mpwtng taénc.

3.9 | AN\eg Sopég Sedopévwv

Koo yvwplopa Twv Sopwy mou eEeTacOnKav mponyoupévwg gival 0Tl ol
Siadoyikoi kool amoBnkevovTal € CUVEXOUEVECG BETEIC TNG KUPLAG UVH-
MNG. TNV TApAypaPo auTr YiVETAL [id Tapouasiacn TpLwv TOAU oTTou-
Saiwv dopwv dedopévwy, oTig omoieg ol kKOPol dev gival amapaitnto va
KOTEXOUV OUVEXOUEVEC BETEIC vUNG. MpoKertal yia TG AioTeg, Ta 6évépa
Kal TOUG ypdpoug.

3.9.1 Aioteg

311G MOTEG TO KUPLO XAPAKTNPLIOTIKO €ival 6Tl ol KOUPol Toug ouvnBwg
[Bpiokovtal o€ amMOPAKPUOUEVEG BETEIC UVAUNG Kal N OUVOEDH TOUG Yive-
Tal pe Seiktec. O Seiktne (pointer) gival évag 181aitepog TUTTOC TTOU TIPO-
OQEPETAL ATTO TIG TTEPIOCOTEPECG OUYXPOVES YAWOOEC TIPOYPAUMATIONOU. O
Seilktng Sev AapBAavel aplOUNTIKES TIMEC OTIWC AKEPALEC, TTPAYUATIKEC K.4L.,
OaAG oL TIPEG Tou ival S1EUBUVOEIG OTNV KUPLA UVRN KAl XPNOIUOTTOLETAL
aKpIBWC yla Tn cuvdeon TwV SlaPopwv oTolKElwv piag SoUng, o gival
AmOONKEVUEVA OE N OUVEXOUEVEC BETEIC VANG. ZUVNBwWC o SeikTNG &i-
val éva medio kabe kOpPBou TNE Soung, 6Twe @aivetal oTo oxfua 3.8. To
niedio Aedopéva pumopei va epLEXEL Hia 1) TTEPIOCOTEPEG ANPAPIOUNTIKEG
1 ApPIOUNTIKEC TTANPOPOPIEC.

310 oxrjna 3.9 mapouotaletal pia Aiota pe Té0oepig KOPPBoUC, 6TIoU oL
SeikTeC £XouV TN Hop@r} BENOUC, TTPOKEIUEVOU VA aAiveTal 0 KOUBOG TTou
TIAPATTEUTIOUV.

TS e N S e, S I e

2. 3.9. Mia Aiota pe téooepic kOuBoug

Me n xpron Selktwv SleukoAUvovTal ot AEITOVPYIEG TNG ELCAYWYNG Kal
¢ Slayparic dedopévwy oTig Mioteg. Xto oxrjpa 3.10 gaivetal n elcayw-
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®

Ou 6pot index kat

pointer anodidovtal ota
€MnVIKA w¢ deiking. Kat
ot dUo napanépnouyv o€
Béoelg, nivaka o npwtog
Kal VApNG o deUtepog.

0

Ov dopég dedopévwv

nou xpnatyonotodv
Oeikteg anokaiouvtal
duvapikég (dynamic),
ytati n uhonoinon toug
yivetal €101, wote va pnv
anateital €K Twv NPOTEPWV
KaBoplop6g Tou HEyLoTou
apBpou KépBwv. Eivat
@avepo 61t oL DOPEG AUTEG
gival nwo euéAkteg and tn
otatki dopn Tou nivaka,
enedn enekteivovtal Kat
OUpPLKVAVOVTaL Katd Th
OLdpKeld EKTEAEONG TOU

npoypdupartog,.

YN €vog véou KOUPBoU HeTAEL Tou SeUTEPOU Kal TPITOU KOUBOU TN TTpo-

nyouuevng Aiotac.
[ e ]

I \:é

‘Onwg paivetal Kat 0To OXNMA, Ol ATTAITOUHEVEG EVEPYELEG VIO TNV EICAYW-
yn (mapepuBoAn) Tou véou kOuPou sival o dgiktng Tou devtepou KOUPBoU
va Seiyxvel To véo KOO Kal o eIkt Tou VEou KOUPBoU va Seixvel Tov
Tpito KOUPOo (SNAadn va mdpel TNV TIPA TTOU EiXE TIPIV TNV ElCAYWYH O
Seiktng Tou Seutepou KOUPov). ETot ot kOuPol NG Aiotag dlatnpouv Tn
AOYIKK TOUG O€lPd, AANA Ol QUOIKEC BE0ELC OTN VAN UTTOPEL va ival Te-
Aeiw¢ S1aPOoPETIKEC.

2. 3.10. Eioaywyrj o< Aiota

L le—l |4

Zx. 3.11. Aiaypaen kouBou Aiotag

[— [ ]

AvtioTolxa yia tn Staypagn evog kOUPou apkei v aAA&el Tiun o Seiktng
TOU TTPONYOUHEVOU KOUBOU Kal va Seixvel TTAEOV TOV ETTOUEVO AUTOU TTOU
Slaypdetal, 6Mwe @aivetal oto oxrua 3.11. O kopog mou dlaypdenke
(o Tpitog) amotelei "dxpnoto dedopévo” Kal 0 XWPOG UVARNG TTOU KATa-
AapBave, mapaxwpeital yia GAAn xprion.

3.9.2 Aévépa

Ta 6évépa (trees) eival SOUEC TTOU OTIC OUYXPOVEC YAWOOEC TIPOYPAUO-
TIOPOU VAoTToloLVTAlL WE TN BorBela Twv SelKTWY, OTWG e€NyriOnke otnV
apxn autig tng mapaypdgou. BéBala, pmopouv va uhomoinBouv Kal Ye
OTATIKEG OOMEC (UE TTIVAKEG). To KUPLO XapaKTNPLOTIKO Twv Sévopwv gival,
oTL and évav KOpURo Sev uTTAPXEL €vag HOVO EMTOUEVOC KOUBOG, OANA Tie-
PLOCOTEPOL YTIAPXEL €VaG LOVO KOPPBOC, Tou Aéyetal pia, amod Tov omoio
&ekvouv OMot ot aMot KopPol. XTo oxripa 3.12. mapatnpoUuE OTL amod T
piCa Eexivouv dVo kOUPoL. Ot koot autoi Aéyovtal maidid tng pifag. Me
TNV idla Aoyikr, amo kdBe maidi tn¢ pifag Eekivouv AAka maidid K.0.K. 2tn
BiBAoypagia avagépetal pia tepdoTia moikihia dopwv dévdpwy, TTou n
ava@opd o€ auTEG PpiokeTal EKTOC Twv opiwv Tou BiAiou autou.

Zx. 3.12. Aourj 8évépou
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3.9.3 Tpagot

‘Evag ypdgoc (graph) amoteleital amod éva cuvolo KOuBwv () onueiwv
1l KOPLUPWV) Kal €va 6UVOAO Ypaupwy (1] aKpwy i TOwV) TToU EVvvouy
UEPIKOUC | OAOUC TOUC KOUPBoUC. O ypd®oc ammOTENEL TNV TTIO YEVIKN
Soun 6edopévwy, pe TNV évvola 6Tl OAEC Ol TTIPONYOUUEVEG SOUEG TTOU
TIAPOUCIACTNKAV UITOPOoUV va BewpnBoUV MEPIMTWOELC YPAPWV.

3x. 3.13. Evac ypdpog

MoANG& mpoBARATA KAl KATAOTACELG TNG KABNUEPIVAE pag {wri¢ Pmopouv
Va TIEPLYPAPOLV He TN BorBela ypdapwv. MNa mapddelyua, Ta onueia evog
YPA®OU UTTOPOUV va TIAPIOTOUV TIOAELG KAl Ol YPAUUEG TIG 08IKEG OUVEE-
0€I¢ METAEL TOUG. AdYW TNG MEYAANG TTANBWPEAC Kal TIOIKIAIAG TwV TPpoBAN-
HATwV 1Mo oXeTi(ovTal he YPAPoUG, £xel avamTuxBei opwvuun Bewpia, n
Oswpia MpAaYwv, n omoia cuyvd amoteAei autodUVapo pdbnua oe mave-
TMOTNUIOKA TUAMATA.

Avakepahaiwon @

3T0 KEQANAIO AUTO apXIKA 0picBnke n MANPOPOPIKN WG N EMOTAKN TTOU
MeNETA Ta SeSopéva amod TIC OKOTTIEG TOU UAIKOU, TwV YAWOOWV TIPOYPA-
HaTIopoU, Twv dopwv dedopévwy Kal TN avdiuong dedopévwy. AGBNKe o
0PIOUOC TNG Sourg Sedopéviv Kal évag KaTtAAoyog LE TIG AEITOUpYiEC TTou
UmopoUV va yivouv Ue pia dopr dedopévwy. H mpwtn dour mou e€etdodn-
ke iTav n doun tou mivaka (povodidotatou kat Siodidotatou), Tou gival
Mia otatiki Sopn, pe péyebog mou Oev PETABANETAL XPOVIKA. 2T CUVEXELA
mapouctdoOnke n doun TN otoifag, kKabwg kat Twv dvo Bacikwy Mpa&ewv
¢ WONONC Kal TG anwbnong Twv oTolxeiwv Tne. Emiong mepiypdgnke n
Soun TNG oUPAC e avagopd oTIC TPAEELC TNG el0aywyni Kat TG e€ayw-
YNG OTolXEiWV amd auTriv. XTn CUVEXELD TTapouatacOnkav mpoAfaTa n
AUGON TWV OTTOIWV EVTACCETAL OTIC KATNYOPIEC TNG avaliTnong Kal Tng Ta-
&vopnong. H Texvikn TG OEIPIOKNG/YPAMMIKNAG avalrTnong OTOIXEIwV amo
mivaka 86ONnKe Ue Xprion OXETIKWY aAkyopiBuwv kat mpoadlopicbnkav ot
TIEPIMTWOELC OTTOU N PEB0SOC auTH €ival AMOTEAECUATIKN. Eylve onpavTikn
guPabuvon otn péBodo TNG avadpoung HEow SlaPdpwv MApaSElYUATWY
emAuong YVwotwv PoBANUATWY. TENOC, EMYPAUUATIKA TTapouatdlovTal
o1 dopég ™ Aiotag, Tou §évdpou Kat Tou ypdgou.

Né€eic-kAeda

Aedopéva, MAnpopopia,
Aopn dedopévwy,

2TATIKEC KAl
SuVaIKES OOEG,

Mivakeg, Ztoifa, Oupd,
FIFO kat LIFO,
lpappkn avalinon,
Ta&wvounon,
Avadpoun, AioTeg,
Aévdpa, Mpagol.

~
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Aladiktuo

http://www.nist.gov/dads/
Koupoc e supetriplo
6pwv yla alyopibuoug,
Aopéc Asdopévwy Kal
MpoBAruata (Algorithms,
Data Structures, and
Problems Terms and
Definitions for the CRC
Dictionary of Computer
Science, Engineering and
Technology).
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Epwtnoslg - O¢pata yia culitnon

1

. Treival 6edopéva kal Tt gival mAinpogopia; Na 606ei cuvtopog opt-

OMOG TWV OpWV QUTWV.

. MNoleg givat ot amoPelg anod Tig omoieg N emMoTAUN TNS MANPOPOPIKAC

pereta ta dedopéva;

. Na 606¢i 0 oplopog tng Soung dedopévwv.

4. MNolec givat o1 Baoikég mpd&eig emi twv Sopwv dedopévwy;

(%]

13.

14.
15.

16.
17.

. MNota givai n e€aptnon peta&u Tng Souncg dedopévwy Kat Tou alyopib-

pou mou ene€epyaletal Tn Soun;

. Na meptypag@ouv ot 500 KuplOTEPES KATNYOPIEG TwV SOpWY SedopEvwv.
. Nameptypaeei n Soury Tou mivaka kai va §oBei mapddetyua xpriong Tou.
. Na 606¢i 0 oplopog g otoifac.

. MNolec eival o1 Bacikég Aertoupyieg mou yivovTal o€ pia otoifao;

. Na §06¢i 0 oploudc Tng oupdc.

. Moleg gival ot Baoikég Aeltoupyieg mov yivovtal o€ pia oupd;

. Na meptypagei n Aertoupyia TG avadpoung kat va oxoAMaoBei n xpn-

OlOTNTA TNG.

Na 06¢i avadpouikog alydplBuog UTToAOYIGHOU TNG SUvaUNG TTPay-
paTikoU aplBuov vPwuévou og aképala Suvapn.

Na meptypagei n Aettoupyia Tng avalntnong.

Na S06ei éva mapddelypa yla tn olptlakr avalntnon oTolxeiov o
gvav Tivaka.

Na 600¢i 0 oplopdC TNG évvolag TnG Tagivounong.

Na meplypagei n ta&ivounon subeiag avtalhayng kat va doBei éva
mapdadelypa.
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Eicaywyn

‘Otav pag divetat éva mpoAnua, Kat mptv aoXoAnBouue He TNV Kwdiko-
ToinoN Kat ToV TPOYPOAUUATIONO, TIPETTEL TIPOKATAPKTIKA VO KAVOUUE Hia
BewpnTikn HeAETN Tou mpoBArjuatoc. Mo cuykekpipéva, pia kKaAr 16éa
givat va mpoomabricoupe va dlamotwooupe av 1o dedopévo mpoAnua
pmopei va avtipeTwmoBOsei pe Bdon KAMoleC yevikég peBodoloyieg ava-
ntuéng aAyopiBuwv. Zkomdc Tou Kealaiou ival n eloaywyr oTig pebo-
Sohoyieg aUTEG, TTOU ATTOTEAOUV €va GUVONO TEXVIKWY Kal BNUATWY TTou
nipémel va akohouBnBouv. lNa kdbe pebodoroyia Ba Soupue mapadeiypata
€MALONG YVWOTWV KAl KAONUEPIVWV TTPORANUATWV.

AdakTIKOi 0TOYOL

>TOXO0l TOU KEQAAAIOU AUTOU gival ol HabnTég:

U va TeEKUNpvouv Thv avayKatdtnta avaluong Twv TPoBANUATWY Kal
oxediaong Twv KatdAAnAwv alyopiBuwy,

U va pmopouv va kataypdgouv tnv akoloubia Bnudtwy yia tnv avaiu-
on Twv aiyopiduwy,

U va Siatunwvouv cUyxpoveg TexVIKEG oxediaong akyopiBuwy,

U va neplypd@ouv TI¢ KUPIOTEPEC TTIPOOEYYIOEIC EMIAUGNG KAl AVANUCONG
mpofAnudtwy,

U va emAVouv mpoBAAUATA PE XPrON TwVY KUPLOTEPWY TIPOCEYYICEWV.

MNpogpwTAOELG

3 'Exelg akouoel yia To poAnpa tou meplodevovta TwANTH;

3 Eixeq moté pavtaotei 6T1 1o «Olaipel kal Bacileve» pmopei va €xel
gpappoyn otnv NMANPoYopIK;

3 Mmopei va Bpebei n pila piag pn moAVwvUUIKNC €icwong;

ANANTY=H EOAPMOIQN YE NPOTPAMMATIZTIKO MEPIBAAAON



4.1 | Avdluon nmpoBAnudtwyv

JUpQwva e doa avapépdnkav ota mponyoUevVa Ke@Ahala, o akyo-

p1Buo¢ amookorei otnv emiluon evog mpoPAnuatoc. Eivar mBavov éva

MPOBANMA va unv emAVETal KE Wia pdvo AUon aAd Ue TIEPIOCOTEPEC. [E-

VIKG, N AUon o€ éva poPAnua umopei va mpoéNBeL amd molkiAeg kat dia-

(POPETIKEC TIPOOEYYIOELG, TEXVIKEG Kal ueBdSou¢. Etoy, eival amapaitnto

va yivetal pia KaAr} avaiuon tou KaBe mpoARUATOC Kal va TIPOTEIVETAL

ouykekplpévn peBodoloyia kat akohouBia Bnudtwv. Bacikdg 0Toxog pag

gival n mpotaon €§unvwy Kal amodoTIKWV AVCEWV.

H avaluon evog mpoBAUATOC O€ £€va OUYXPOVO UTTOAOYIOTIKO TIEPIBAN-

Aov mephappavet:

0 TNV Kataypaen TnG UTapxouoag mnpo@opiag yia To mpdAnua,

0 TNV avayvwplon Twv IS1AITEPOTATWY Tou TTPOBAARUATOC,

0 TNV amoTtumwon Twv cuvOnkwv Kat mpolnmoBéoewv LAOTOINCNG TOU

Kal 0Tn OUVEXELQ:

0 TNV mpoTaon EMAUONG U Xprion Kamotag pebodou, kat

0 TNV TeENIKA €mMAUCN YE XPON UTTOAOYIOTIKWV GUOTNUATWV.

‘Etol, Katd TNV avdAuon evog pofAnpatog Ba mpémel va §o0ei andvtnon

o€ KaBepia amd TIG EMOPEVEG EPWTATEIG:

[l MNota givai ta Sedopéva Kal To péyebog Tou MPoRAUATOC,

[] Moteg gival ot cuvOrKeg Tou TTPETEL va MANPOUVTAL yia TNV emiAuon
Tou TPOoBAjuaATOC,

[] Moua gival n mAéov amodotikn uébodog emiluor|g Toug (oxediaon al-
yopiBuou),

[] Mg Ba kataypagei n Aoon os éva mpdBAnua (m.y. og YeudoyA\wooa),
Kal

[] Molog gival o TpOTOG UAOTIOINGNG OTO CUYKEKPIUEVO UTIOAOYIOTIKO
oloTNUa (m.x. EMAOYR YAWOOOG TTPOYPAHATIOHOU).

MAPAAEIrMA

‘Eotw 6Tt avtipeTwmi{oupe o mpOBAnpa evog Taxudpopikou Siavopéa,
Tou TIpEmeL va EEKIVOEL amo éva Xwplo, va emoke@Oei évav apibuo
armo YEITOVIKA XwpLd, Yid va MoIPAcEl €va GUVOAO EMOTOAWV Kat va
EMOTPEPEL OTO XWPLO, amd dmou EeKivnoe TeEpVWVTAG HOVO Mia popd
amo Kabe xwp16. To mpoBAnpa EyKeltal oTnv EVPECN TNG KAAUTEPNG
Sladpoung, étol wote o dtavopéag va dlavooel To PIKPOTEPO duvatd

aplOpo xIAlopéTpwv.
amootaoeig Uetaél Toug °

4. TEXNIKEZ XXEAIAXHX AATOPIOMQN
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2TO TTPONYOUUEVO OXAa Ol 4 aplOunuévol Kool avtiotolyolv ota 4
XWPL4, VW 01 6 CUVOETELG AVTIOTOLXOUV OTIG OOIKEG APTNPIEC TIOU EVW-
VOUV Ta XwpLd auTd. TENOG, ol aképatol Tou Xapaktnpi{ouv Tig CUVOETELQ
peTadl Twv KUKAwV TapouctdlouV TIG avTIOTOIXEG XINOMETPIKEG ATTOOTA-
O€IG LETAEL TWV Xwplwv. EmmAéov, ag umoBéooupe 611 o Stavopéag Eekiva
amo to Xwpld 1, kat BERala og autd TIPETEL va KATAANEEL, a@oU ETIOKE-
@Bl Ta Xwpld 2, 3 kal 4. 10 mpoBANUa autd pmopouv va urdp&ouy Sid-
(POPEC TTIPOCEYYIOELC YIa TNV AvAAUON KAl TNV €MAUGH TOU.

A) Mia mpwtn avaAuon tov mpoBARpatog sivat:

[] vayivel kataypa@r] SAWV TwWV amooTACEWY METAED TWV XWPLWY,

[] vata&ivounBouv o1 GUVSECEIC TWV XWPLWV KATA alEouca XINOUETPL-
KA amootaon,

[J va em\éyetal kaBe popd n petdPaocn amd to xwplod omou Bpioketal
o Slavopéag mPog To TTANCIECTEPO XwPILO.

Me Bdon ta mapamdvw Pripata o diavopéag Ba eméleye Tnv €€NC oelpd

EMOKEYNG TWV XWPLWV:

O—0—0—00—0

Slavuovtag cUVOANIKA 36 XINOUETPA.

B) Mia diagpopeTiki avaivon tov mpoBARpatoc ivat:

L] va yivel kataypa@r] SAwv Twv AmOCTACEWY LETAEY TWV XWPLWY,

L] va BpeBei pia ogipd emiokePng Twv XwpPLWV Pe 0TOXO TNV ENAXIOTO-
MoiNON TNG CUVOALKAG amooTaong Kal XL TNV EAAXIOTOTIOINCN TNG
KABe @opd amdéoTaonc.

Me Baon ta mapandvw Pripata o dtavopéac Ba eméleye Tnv €€N¢ oElpd
EMOKEYNG TWV XWPLWV:

O—O—-0—-60—-0

OTOTE N OUVOAIKT Slavuopevn andotaon sivat 30 xIMOpeTpa.

Emopévwg gival pavepo 6ti n avdAuon kdbe mpoPAruatog eival amapai-
™NTN, €101 WOoTeE va avalntnBsi n MAéov KATAANAN néBodo¢ mou va apé-
XL TN {nTOUHEVN AUON, OO0 YiveTal TAXUTEPA KAl PE TO AtyoTepo Suvato
KOOTOG O€ UTTOAOYLOTIKOUG TTOPOUG. AEV UTTAPXEL £V EVIAIOG KAVOVALG,
Mia YEVIKN] pOPUOUAA TTOU VA AVAQEPETAL OTNV EMAUGCN TOU CUVOAOU TWV
TMPORBANUATWV. YTIAPXOUV OPwG "ouyyevn" mpoAuata, Snhadn mpoBAf-
HaTa TTOU HITopPoUV va avaAuBoUv e TApOUolo TPOTIO Kal VA AVTIMETW-
moBouv e avtiotolyxeg neBOS0UG Kal TEXVIKEG. [evikdTEPQ, ot péBodol
avaluongc kat emAvong Twv mpoAnudtwy mapouactdalouyv 1I81aitepo ev-
Slagpépov yia Toug €€n¢ Adyouc:

O TIAPEXOUV €Va YEVIKO TTPOTUTIO KATAAANAO yia TNV €milucn mpofAnud-
TWV gUPEiag KAipaKag,

0 pmopoUlv va avamapaotabouv pe Kowveg Sopég Sedopévwy Kal EAéyxou
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(mou urmootnpifovTal amo TIG MEPIOCOTEPES CUYXPOVEG YAWOOEC TIPO-
ypaupatiopov),

0 mapéxouv Tn SuvaTdTNTA KATAYPAPHG TWV XPOVIKWY Kal "YwpIK®v"
anartioewv e peBodou emiluong, £T0L WOTe va pmopei va yivel ena-
KPIBNC EKTIUNGON TWV OTTOTEAEGUATWV.

4.2 | MéBodoi oxediaong alyopiOpwv

Ot puéBodot Auong evog MpoBANUATOC TToU TTIPOKUTITOUV and tnv avdiuon
ToU 08nyouv otn oxediaon evog akyopibuou mou cuvioTd Tnv akoAoubia
Bnudtwy, mou mpémnel va akoAouBnBoLv yia va emAuvOei To mpoBANuUa.
'Onw¢ avapépOnkKe, uTTAPXEL TEPITTWON VA TAPOUCIAcBoUV TTEPIOCOTE-
PEC aTTO Mia TEXVIKEG yia TN AUon evog TpoArjuatog. Emouévwg, yia va
npotaBei n KaAUTEPN AUon XpeladeTal va Yivouv KATTOLEG ETTIAOYEC Kal
napadoxéc kata Tn Stadikacia ouvBeonc kat oxediaong Tou alyopibuou.

YTAPXOUV PEPIKEG TEXVIKEC TTOU OUXVA XPNOIMOTIOI0VVTAL 08 TANBWPA
MPOPBANUATWV. ETOL, Ol TEXVIKEG AUTEC €XOUV TUTTOTTIOINOEI AdYW TWV KOL-
VWV XOPOKTNPIOTIKWV TOUG KATA TNV eMiAuon evog mpoPArjpatog. H tumo-
moinon autr o€ kKamolo Babuod S1eUKOAUVEL OTNV évTaén KATIoIoU TTIPOPAR-
HaTOG 0TNV avTtioTolxn Katnyopia emAuong Tou (6mou autd sival Suvato).
FevikoTEPQ, KABE TEXVIKN XpEldleTal va urootnpilel Ta e€AG:

O va avTigetwriCel pe to Siko tng Tpdmo ta dedopéva,

0 va €xel n 81k TG akohouBia evioAwv Kal

O va 81aBétel T 81k TNG amoSoTIKOTNTA.

Emopévwg KABe TeXVIKN €xel T SIKA TNG XAPAKTNPIOTIKA KAl TIG SIKEG TNG
18101TEPOTNTEC.

Katda tnv emiluon evog mpoARHATOC, EMIXEIPEITAl CUYKPLON TWV Xapa-
KTNPIOTIKWV Kal TWV ISIOTATWY TWV TEXVIKWY TTOU UITOPOUV VA amTOTENE-
oouV MPOTACcH AUoNG Tou TTPOPAAMATOC. To amoTtéAeoua TNG CUYKPLONG
TwV SLAPOPETIKWV TEXVIKWV Eival N €MAOYH TNG KATAANAOGTEPNG TEXVIKIG
Yla TNV EMAUON TOU CUYKEKPIUEVOUL TTpo AR HaToC. 2N BiBAloypagia ava-
PEPOVTAL APKETEC TUTTOTIOINMEVES KATNYOPIEG TEXVIKWY, OUWGE OTA TTAAiCIa
Tou BiBAiov autol Ba e€eTAcOUUE PEPIKEG MOVO ATIO AUTEC:

0 MéBodoc Siaipel kat Bacileve

0 MéBodoc SuvauiKoU TTPOYPAUUATIOHOU

0 AmAnotn pébodog

Kd&Be éva amo autd ta €idn mpooeyyicewv Oa e€eTacOei 1ISlaitépwe oTn
OULVEXELQ.

Map' 6Tt otn BiBAloypagia avagépovTal ApKETEG TEXVIKEG oxediaong
aAyopiBuwy, auto dev onuaivel 0TI KABe MPORANUA UrmopEi va emAUOE(
€pappolovtag pia amd auTég TIG YVWOTEG TEXVIKEG. YTIAPXOUV TTOANG TTpO-
BAApaTa mou yia TNV €MAUCH TOUC AmalTouV TNV EQAppoyn Hiag véag
avTiAnYNG. Zuxvd, ot pébodot mou epappélovtal ota mpofAnpaTa autd
OVOUALOVTaL EUPIOTIKEG TEXVIKEG.

@

Aev undpxel aly6piBuog yia
tn oxediaon aAyopiBpwv.

4. TEXNIKEZ XXEAIAXHX AATOPIOMQN
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Tndokiuyn  K>E

\

3ndokA  K>E

4n doKpA K=

2n doKIpA K<

\/

2x. 4.2. Avadikr) avalitnon

®

H duadikni avalAtnon
xpnatyonoLleitat

pévo otnv nepintwon
ta&wvopnuévou nivaka.

4.3 | Mé0606o¢ Siaipel kan Bacileve

TNV Katnyopia "Aiaipet kai Baoideve" (divide and conquer) evtdooovTtal
Ol TEXVIKEC TTOU UTTOSLaLPOUV éva TTPOPBANUA O HIKPOTEPA UTTOTIPORBAN-
pata, mou €xouv TV idla Tumomoinon He To apxIko TPOBANUa aAAd ival
MIKpOTEPA O€ HEYEBOC. Me OpoLo TPOTIO, TA UTTOTTPOBAAATA AUTA PTTO-
poUv va Slaipebolv o€ akdUN UIKPOTEPA UTTOTIPORARHATA K.0.K. ETOL N
emiAuon evog mpoBARpaATOC éyKelTal 0Tn otadlakn emiAuon Twv 600 To
Suvatov UIKPOTEPWY UTTOTTIPORANUATWY, WOTE TEMKA va KATAAAEOUIE
0Tn GUVOAIKH AUCH TOU apXIKOU EUpUTEPOU TIPOPBARATOG. AUTH N TTPO-
oéyylon ovopadetal amno emdvw mpog Ta Katw (top-down).

Mo TumKd, N TEPLYPA® autrig TG peBddou oxediaong akyopiBuwv pmo-
pei va amodoBei pe Ta emoueva Bripata:

[] Aivetai yia emiluon €va oTypIOTUTTO €VOC TTPORARUATOC,

[ Ymodaipeital To GTIyIOTUTIO TOU TTPOBAAUATOC OE LUTTO-OTIYIOTUTIA
Tou i61ov MpoBAuaTOoC.

L] Aivetai ave€aptntn Aoon o kdBe éva UTTO-OTIYOTUTTO.

[] Zuvdualovtal OAeG ol PePIKEG AUOELG TIOU BpéBnKav yia Ta UTTo-OTLy-
péTuna, €10l woTte va 600&i n cuvoAik AUGN Tou TTPOBAAUATOC.

3TN ouvéxela mapouctaletal évag KAAOIKOG akyoplBpog mou akohouBei
™ @\ooco@ia ¢ uebodou Alaipel kat Baoileve: n Avadikn avalditnon.

Avadikn avalitnon

‘Eotw 611 Sivetal évag NAekTpovIKOC TNAEQWVIKOC Katdhoyoc, Snhadn
évag mmivakag He n ovépata Kat évav apldud tTnAepwvou yia kabe évo-
pa. O katahoyog gival Taivounuévog katd av€ouvoa aA@anTiki Taén
WG TTPOC Ta ovouaTa. EoTw 0TI Ta N ovouaTa e Ta avTioTolxa ThAEpwva
eivat amoBnkevpéva oe Vo mivakeg: names|1 ..n] kat phones[1 ..n] avTi-
oTolxXa. X€ pia Tétola mepinmtwon, Aourmdy, 1o {nTouuevo ival va Ppedei
To TNAéPWVO TTOU avTIoTOIXE o€ Sedopévo dvopa cuvbpounTr (UTToBE-
Tovtag o1t To Sedopévo avalntoupevo dvoua TPAyuaTt UTTAPXEL OTOV
KataAoyo).

To mpoAnua emAveTal pe Tn HéBodo Alaipel kal Baoileve pe Baon tnv
mapatipnon oty 6tav 600&i éva ovopa, TOTe UTIAPXOULV Ol €€NG 3 TTEPL-
TITWOEIG:

[ 1o 6vopa Bpioketal ot pecaia O£on Tou mmivaka names,

[J To dvopa Bpioketal og pia B£0N 0TO TPWTO UICO KOMUATI TOU TTivaKa
names,

[] to 6vopa Bpioketal og pia O£on 0to S£UTEPO PIOG KOUPATI TOU TTiva-
Ka names.

H mapatripnon autr} odnyei otn ouvtaén Tou emduevou akyopibuou. Xn-
MEIWVETAL 0TI 0 aAyOpPIOUOC AUTOG IoYXUEL POVO YIa TNV TIEPIMTTWON TToU
To avalnTtoupeVo Ovoua UTIAPXEL oTov Katdhoyo (dnAadr, otov mivaka
names). O aAyoplOuo¢ autog umopei eKOAA va TpomomolnBel WoTe va
avTipeTwtiel Kat TNV TEPITTWON TG "avermtuxoug avalrtnong'’, Snhadn
™G mepinTwong 61mou To avalnToUpEeVo Gvopd SV UTTAPXEL OTOV TTIVAKA.
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AXyépLOpog AUAS LKA oavalhtnon
Aedopéva // names, phones, onoma, arxi, telos //
mMeso <« [arhi + telos]/2

Av onoma = names[meso] tdte
Tel <« phones[meso]
aAALAC

Av onoma < names[meso] tdéte
Auod LkN_ovantnon (names, phones, onoma, arhi, meso-1)
AN LOC
Avuod Lk avalftnor) (names, phones, onona, meso+1, t el 0s)
TéAog_av

TéAog_av

AnoteAéopata // Tel [/

Téhog¢ Auad Lk avalntnon

MAPAAEIrMA

To mapddetypa mou akoAouBei mapakoAouBei Tnv aAnAouyia Twv Bnud-
TWV ToU aAyopibuou Tn¢ Suadikig avalTnong vog ovOUaToC OE évav
miivaka mévte Béoewv. EoTw 0TI 0TOoV TNAEPWVIKO KaTtaloyo avalnteitat
T0 6voua Aavdn. Katd tnv mpwtn mpoomdbela anmo Ti¢ TEVTe BE0EIC ENEY-
XeTal n peoaia, SnAadn n tpitn, omou Bpioketal To dvoua Katepiva. To
ovoua Aavdn gival Ae&lkoypagikd HIKpOTEPO Ao To Ovoua Katepiva Kal
emopévwe n avalntnon meplopileTal 0To TPWTO KICO TOU TTIVAKA TTOU
amoteleital amd duo Béoelc. Amd TIc SUo autég Béoelg, o€ pia SeuTepn
nipoomaBela eAéyxetal n mpwtn B€on, 6mou Bpioketal To TNAEPWVO Tou
lavvn. Emeidn 1o évoua Aavan sivat Ae€ikoypa@ikd peyalutepo and 1o
ovopa lavvng, n avalritnon meplopileTal GToV UTTO-TTIIVAKA TTOU ATTOTENE(-
Tal amd tn Sevtepn B€on névo. Etol, otn Béon autr e pia tpitn mpoond-
B¢ela Bpiokoupe To TNAEPWVO TN Aavdng.

| Mdvvng | Aavdn |Katspivc| Xpriotog | Xpiotiva
bl
Tn
| ldvvng | Aavdn |
bl
2n
bl
3n

2. 4.3. AlaboxIKEG OUYKPIOEIG O€ apxIKO mivaka Kal Urmo-TTiVaKES yia tnv
ava{itnon Tou ovéuatog Aavdn

O tpomog mou Asttoupyei n Suadikr avalritnon sivat avadhoyog U au-
OV NG pEBodou g dixotdunong. H uébodog tneg dixotréunong (i Tou
Bolzano) xpnopomoleital yia tnv evpeon piag piag tng e€iowong f(x)=0
oto didotnua [a, b]. Q¢ yvwotd, oto S1dctnua auto umdpyel pia Tou-
Aaxiotov pica, av 1oxvel f(a).f(b)<0 (yia Tnv akpifela pmopei va umapxet
TEPITTOC APIOBPOC pIlwv). Me Tn HéBodO TG SixotoUNoNG Bpioketal éva
onueio x, (= (a+b)/2) oto péoo Tou dractrpatog [a, b] kat e€etdleTal,
av f(a).f(x,)<0. Av vai, T61e n pifa undpyet oTo Sractnua [a, x,1, aAAig

4. TEXNIKEZ XXEAIAXHX AATOPIOMQN
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oTo [x,, b]. ZTn ouvéxela BpiokeTtal To HECO X, TOL UTTOSIACTANATOG TTOU
untdpxet n piCa kat emavarapBdvovtatl ta idla. Etot og kaBe emavadinyn
e€alpeital amoé TNy €peuva To Ko SIACTNUA KAl TIPO@AVWC N akohouBia
TIHWV X, X,,... OUYKAIVEL TIPOC TN piCa Tn¢ e€iowonc. H Siadikacia tepuarti-
Cetai, 6Tav N Mpooéyyion tn¢ pifag Bewpeital IKAVOTIOINTIKN.

f(x)

-———---9 O
o¢-------

2x. 4.4. >xnuatikry mapdotaon tne uebodou tne Siyotéunong

4.4 | AuvapiKOG TTIPOYPAUHATIONOG

Ot aAyépiBuol g mponyouuevng mapaypd@ou otnpiovtal otn gAoco-
@ia mou ouviotd va orralou e £va TTPOLANUA O UIKPOTEPQA, WOTE VA ETTL-
AovTal eukohoTepa. ETol n emiAuon Tou apytkol TPoBARUATOG £PXETAL
OTn OUVEXELD WG oVVOEDN TNG EMAVONG TWV PIKPOTEPWV UTTOTIPOBANUA-
Twv. XTNV mapaypago autr Ba e€etacbouv mpofAruata pe TNV avtioTpo-
@n @\ooco@ia, SnAadn He MPooéyylon amo KATw mpo¢ Ta emdvw (bottom
- up). Mo cuyKkekpIUEVa, N @INOCO®Ia TwWV TTPOBANUATWY AUTWV Eival and
TNV apxn va eMAVOVTAL Ta UKPOTEPA TTPORBAAATA Kal 0TaSIOKA va €TI-
AVovTtal ta peyaluTtepa we oLvBeon Twv amoloTepwv. Anhadi, évag tu-
KOG OAYOPIOUOG AUTHAG TNG TEXVIKNG EEKIVA UE TA EMIPEPOUG UIKPOTEPOU
pey€Boug urompoBAripaTa, Tou EMAVOVTAL E TN XPHoN KATTolou Kavova
1 TuTou. MAaAloTa cuvnB£0TATA TA TTPOOWPIVA ATTOTEAECATA ATTOONKEU-
ovTal 0€ évav TIivaKa WOoTE va Xpnaotpornolnfouv apydtepa Xwpic va anal-
Teital va umoAoyloBoulv yla dgutepn A TPITN OPA KA. ZTN CUVEXELD Ol
EMPEPOUC AUTEC AUOELC CUVOETOUV TNV KATAANEN TNE TEAIKAG AUONG TOU
apxtkoL PoBARUATOC.

AuTA N HéBodo¢ oxediaong akyopiBuwy xpnolpomoleital Kupiwg yia tnv
emiduon mpoPAnudtwv BeAtiotomoinong Snhadn otav xpetaletal va Bpe-
Bei 1o eNAXI0TO 1} TO PEYIOTO KATTOIOU HEYEBOUG. TNV TPOCEyYIon auTtou
Tou TUToU gV UTTAPXEL N (810 AOYIKN EMAVAANTITIKWY EKTEAECEWV TTOU
UTTPXE OTN TTPONYOUUEVN TTIPOCEYYLIoN, AANA UTIAPXEL €évag TTivakag amo
uTTo-anmoTeAéoATA TTOU KATAARYEL 0TNV TEAIKN) AUoN Tou TTPOPBARATOC.
Emopévwg cupumepaopatiké akolouBeital n €ng mpooéyyion;:

[] &ekiva n Aoon amd 1o EAAXIOTO OTIYMIOTUTIO TOU TTPORAAATOC,

[ umoloyilovtat otadiakd amoteAéopata OO Kal HEYAAUTEPWY UTTO-
OTIYMIOTUTIWY,

[J katalryet otn oOvOeon.
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H texviKr Tou SuVauIKoU TTPOoYPAUHATIOMOU TTapoudtdleTal e tn Bon-
Be1a evoc amhov oxeTikd mapadeiypatoc.

YmoAoyilopog duvaung

MoANEG YAWOOEC TTIPOYPAUUATIOMOU TIPOCPEPOLV EVav IS1AITEPO TEAEOTH
yla Tov urtoAoytopo TnNE Suvapng. QoTO00, UTTAPXOUV AANEC YAWOOEC TTOU
O¢ev 81a0£TOLV TETOLO TENEDTH, OTTOTE O TTPOYPAUUATIOTAG TTPETEL AT Ub-
VOG TOU VA KwSIKOTIOINOEL AUTH TN A&IToupyia Kal va TtV evtaéel o€ SIkn
Tou B1PA0ORKN.

Ac¢ BewpriocouE, ANoIToV, OTI TIPETTEL VA UTTOAOYICOUUE TNV aképata Suva-
un evoc mpaypatikou aptdpoy, ab. Mia mpwtn am\f mpooéyylon gival o
EMOUEVOC EMTAVOANTITIKOG aAYOp1Oo¢ AUvaun 1, Tou omoiou n Aertoupyia
gival evvonn.

AAyépLOpog AUvaunl

Aedopéva //a, b //

power <« 1

Tia | omd 1 péxpL b
power <« power * a

TéAog_enavaAnyng

AnoteAéopata // power [/

Télog AUvaunl

O aAyop1Buog AlvapunT givatl pev EUKONOG OTOV TIPOYPAUMATIOUO KAl TNV
Katavonor Tou, alla Sev gival ISlaitepa amoTeAeOUATIKOG, eMelON ekTeAEl b
TOAATAAGCIAGHOUGE YIA TOV UTTOAOYIOUO TNG b-00Tri¢ SUvaung. To 6Tt o al-
YOp1Bpoc autdg dev eival amoTeAeOUATIKOC amOSEIKVUETAL JIE TO ATTAO TTa-
padetypa 6T To a'® puropei va utohoyloBsi pe TéooepIC TOMATTAACIOOUOUE
w¢ €€AC (((@?)?)?)2 ZTn ouvéxela akohouBei 0 VEog TPOTIOC eMiluong Tou
mpoBAnpaTog pe xprion Tng HEBSSoL Tou SUVAUIKOU TTIPOYPAUUATICUOU,
ormou n Bacikn 1G€a gival n TPoowPIvr amoBKeLon KATTOIWY TTPONYOUE-
vV SuVAuEwWY Tou aptBuou péxpl Tn otadlakn KatdAnén otn Suvapun b.
JUYKeKPIUEVA O THivakag power Ba amoBnKeVEl To AMOTEAECUA TNG VPWONG
OTO TETPAYWVO TNG Tponyou eV Béong Tou mivaka. MNa mapddetyua, av
Ba uroloyi{otav ot SuVAEIC Tou 2 (BnAadn, £0Tw 0TI a=2), TOTE O TIIVAKAS
otn B¢on 0 Ba gixe Tnv TN 1, otn B6éon 1 v T 2, otn Béon 2 tnv Tipn 4,
otn B¢on 3 TNV Tiur 16 K.0.K., OTIWG PAIVETAL KAL OTO EMTOUEVO OXIHA.

0 1 2 3 4
| =1 | 21=2 | 22=4 | 2°=16 | 26=256 |

Avvapn 4 0 In 2n 4n 8n
ToU 2

2x. 4.5. AmoOrikevon Suvauewv Tou 2

la Tov UMTOAOYIOUO, Aomdy, KATolag SUVAUNG AmaITouvVTal Ot KATAANAES
B¢oei¢ Tou mivaka. AGyou Xapty, yia tnv avelpean tou 27, apkouv oL armo-
Onkevpéveg SUVAUEIC PHEXPEL Kl TNV 4N Suvaun Tou 2, 810Tt 27 = 24 ¥22 ¥21,
O aAyop1Bpo¢ Tou aKoAoLBE] TTaPOUGIATEL TOV UTTOAOYIOUO Tou aP e TN
VEQ QUTH EVPUEDTEPN TEXVIKH, TTOU BacileTal 6To Aeydpevo SUVAUIKO TIPO-
YPAUMATIONO.

4. TEXNIKEZ XXEAIAXHX AATOPIOMQN
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AAyopLOpog AUvaun2
Aedopéva // a, b //
I1Zx6AL10: amoBfikeuon otolxelwv mivaxka
power[l] <« a
i« 1
pow « 1
'0co pow < b enavérafe
i« i+l
pow <« 2* pow
power[i] <« power[i-1] * power[i-1]
Télog_enavdAnyng
I3xO6AL0: aveUpeon tng dUvoung
used « O
result « 1
'0co used < b emavéArape
Av used + pow <= b 1é1e
result <« result * power[i]
used <« used + pow
TéAog_av
pow <« pow / 2
i« 1i-1
Télog_enavdAnyng
AnoteAéopata // result //
TéAog AUvoun2

4.5 | AmAnotn péBodog

> & MOA\A mpoPArjuata BeAtiotomoinong, 6mou amatteital va Ppedei n pé-
Yot 1} N EAAXI0TN TIPE eVOg peyéboug, xpnotpomoleital pia pébodog, mou
Sev Bpiokel mpdypati tn BEATIOTN AUON, AAA OKOTIOC TNG Eival va TNV TTPo-
oeyyioel. Zuvribwg, ot alyopiBpol autol Tou TUTTOU TTIPOXWPOUV UE Baon
oTadlakéG EMAOYEC TTOU APOPOUV 0TO BEATIOTO KABE BAHATOC, XWPIG Ué-
plUva yia To TEAIKO BéNTioTo. ETol n A&itoupyia TouG €ival TTapopola PIE TIG
KIVIOELG EVOC TTAIKTN 0TO OKAKIL TTOU OKEPTETAL KAl ETIAEYEL TNV EMOUEVN
Kivnon xwpig va tov amacXohoUv ol eMOUEVEG KIVATELG OUTE TOU avTInd-
Aou ouTe ol 81kéG Tou. H mpwtn mpooéyylon oto mapddelypa Tou Taxu-
Spopov, To omoio meplypdetal oto Ke@dhalo 4.1, aviikel oTnv Katnyopia
autn. H pébodocg autr mou eival yvwotn kat we "dmiAnotn uébodoc" (greedy
method), umopei va turomoinBei oupPwva pe TiG €1¢ SVo MapadoxEc:
L] oekdBe Bripa emAoyn g Tpéxoucag BERTIOTNG eMAOYNG
[] empBePaiwon 6T autr N Pooéyyion eyyudtal Tr GUVOAIKT| BEATIOTN
AUon (6tav o aAyopiBuog Sev XPNCIUOTIOLEITAL WG LA ATTAN EUPLOTIKN
TIPOOEYYIOTIKI TOKTIKA).

H xprion Twv akyopiBpwv autol Tou TUTIOU TIPETTEL VA YIVETAL UE OTOXO
NV EVPUECTEPN ETTIAUCN TOU TIPOPARHATOC, OTTWG TTAPOUCIAETAL KAl OTO
mapadelypa mou akoAouBei, 6mou pdypatt Bpioketal n Bértiotn Avon.

YTMOAOYIOMOCG VOUICHATWY

To voplopaTiko pag cvotnua and 1/1/2002 Siabétel KEpUATA OVOUAOTI-
ki¢ aiactwv 1, 2, 5, 10, 20, 50 Aentwy, Tou 1 Kal Twv 2 EVpw, KABWCE Kat
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xaptovouiopata Twv 5, 10, 20, 50, 100, 200 kai 500 eupw. To MPORANua
eival va BpeBei ahydp1Buoc pe Bdon tov omoio, étav didetal éva moad,
va Bpioketal 0 ENAXIOTOG OPIOUOG TWV ATTAITOUUEVWY KEPUATWY Kal XOp-
TOVOUIOMATWV. MNa Tapddelyua, yia va oXNUATIOTE! TOo TooO Twv 789€,
amartovvtal 1 xaptovopopa twv 500€, 1 twv 200€, 1 Twv 50€, 1 Twv 20€,
1 Twv 10€, 1 Twv 5€ kal 2 kKépuata Twv 2€, SnAadr cuvolikd 8 vouiopata.

To mpOPANua autd pmopei va emAuBel pe "aminotn" mpooéyylon, 61Tou
KaBe oTiyun Ba yivetal emAoyr TOU VOUIOUATOC TTOU AVTIOTOIXEI OTO pe-
yahutepo Suvatd mocd. Ta PrApata emAoyn g VOUIoUATWY TTepypdpovTal
OTOV EMOUEVO aAyOpIBO, Tou mapouaoialel pia amhomoinuévn ékdoon
Tou MPOBAARUATOG.

AAy6pLOpog Noplopata
Aedopéva // C, n, poso //
find <« poso
coins «< 0
choice <« n
'Oco (choice>0) xat (find > 0) emavaAafe
Av C[choice]<= find tdéte
€coiNs <« coins + 1
find <« find - C[choice]
aAALAC
choice <« choice -1
Télog_Av
Télog_enavaAnyng
AnoteAéopata // coins [/
TéAog¢ Noulopoato

1oV aAkyoptBuo auto o mivakag C S1a0€tel ONEC TIG TIHEG TWV N XPNOL-
MOTTOIOUMEVWY VOUICHATWY amd To HIKPOTEPO TTPOG TO peyaAlUTtepo. O
alyop1Bpog urohoyilel Tov ENAXIOTO APIOUO VOUIOUATWY Yia éVa CUYKE-
KPIévo ooo (UeTaAnTn coins). Mmopei va yivel eméKTact| Tou, WoTe va
€XEL WG ATTOTEAECHA TOV APIBWO yia KABe €id0¢ vopiopatog,.

Avakepahaiwon @

Apxikd 666nkKe 181aitepn €ugacn otnv évvola Kal To pOAo TNG avAaAuong
TPOBANUATWY TPV aTTd TNV TENIKN EMIAUCTH TOUG PE XPr 0N KATTol0u aAyo-
piBuovu. Ta pépn TNg avaluong evog mpoPAnuaTog mapoucidoOnkav die-
Eodika kal pe xpron mapadeiypdatwv. O1 pébodol oxediaong alyopibuwv
TumonronBnkav Kal avaAlonkav pe xprion dUo BACIKWV TTPOCEYYICEWV:
NG peBdSov Alaipel kat Baaileve kat tou AuvapikoU MNpoypauuaticuou,
IOV ATTOTEAOUV SUO CUUTANPWHATIKEG TEXVIKEG PE avTiBeTn @lAocogia.
Eidikdtepa yia tnv texvikn Awaipet kat Baoileve mapouoiaoBnke o ava-
SpouIkoc ahkyoplBuocg T Suadikng avalntnonc. O akydplBuoc autog
€ivat TummKO mapddelypa pag KAAaong mpoBAnUATwY Tou €xouv eMAUBE(
JE TéTolou eidoug mpooéyyion. Xe oxéon e N péBodo Tou Auvauikou
Mpoypappatiopol 660nkKe n Aoyikr TNG AElToupyiag TNE Kal TaPOoUsLd-
oOnkav aAyopiBuol kat mapadeiypata yia Tnv emAucn amiwyv mpoAnud-
TWV OMWCE N VY won o€ Suvapn. Emiong, mapoucidoObnke n @IAocoia TNG
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Aladiktuo

http://www.
cs.pitt.edu/~kirk/

algorithmcourses/index.

html

Anote)ei KOUBO ue
TAOUGIO TTANPOPOPIKO
UAIKO uPnAou
akadnuaikou emmédou.
MNepiexel kat otolxeia
Baoikou emimédou.

86

Aeyduevng AmAnotng ueBodou kat §60nke éva o clvBeTo mapddelypa,
OTIWC €ival N EMOTPOPN ATIO PECTA UE TO MIKPOTEPO APIOUS KEPUATWY
KOl XOPTOVOUIOUATWV.

Epwtnoelg - Oéupata yia cu{Atnon

1.

TimephapBdvel n avdAuon evog mpoARUATOC GE £va GUYXPOVO UTIO-
AoyloTIKS TEPIBANOY;

. Motot givat ot Aéyol yia Toug omoioug ot péBodol avaiuong Kat TmiAu-

on¢ Twv mpoPAnudtwv mapoucidlouyv 1diaitepo evilapépov;

. Mola gival Ta dVo Bacikd €idn Mpooéyylong TNG EMAUCNC EVOC TTIPO-

BAuarog;

. Na meptypagei pe ripata n péBodog Tng mpooéyylong Alaipel Kal

Baoileve yia n oxediaon alyopibuwv.

. Na meplypagei pe Bripata n pé6odog TN mpoacéyylong Tou Auvaul-

KoU Mpoypappatiopou yia Tn oxediaon alyopiBuwv.

. Na mepiypagei n pébodog tng duadiknc avalrtnong kat va §o6ei éva

mapddelypa emiuong mpoBAUaToC pe tn néBodo autH.

. Na 800¢ei aAydp1Buoc yia Tnv avelpeon TOU TTAPAYOVTIKOU AKEPAiOU

ME Xprion TNG amo TPOCEYYIoNG, OTTOU TA TTPOCWPIVA amoteAéopaTa
amoBnkKevovTal o€ évav Tivaka.

. Na d00¢i alydpiBuoc yia tnv avelpeon NS SUVAUNG TTPAYUATIKOU O

apvNTIKG aképalo ekBETN pe Auvapikd MNMpoypappaTIoNO.
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Eicaywyn

H kataypagn Twv pueyebwv mou ennpeadouv tnv emidoon evog akyopid-
Hou gival pia onpavTikn EVEPYELA YIa TNV KATtavonon TnG amodoTIKOTNTAG
€vOC ahkyopiBuou. lNa to okomod autd mpémnel va Bpebei mola gival n Bacikr
AelTtoupyia kat mota n dopn Tou alyopiBuou, 6mou damavwvTal Kupiwg ot
umtoAoyLoTIKOI TTOpoL (GnAadn, o xpdvoc). H moAumhokdtnTa Twv alyopid-
Hwv, Aormdy, TTEPIYPAPETAL AVOAUTIKA KAl TUTTOTTOLOUVTAL Ol OPIOMOI VI TIG
Katnyopieg (ta&elg) MOAUTMAOKOTNTAG TWV TIEPIOCOTEPWV EI8WV alyopib-
pwv. Na pepIkoug amd Toug alyopiBuouc, o yVwpicape oTta Tponyou-
peva ke@AAala, yivetat avaluon kat ek@padletal n TOAUTTAOKOTNTA TOUG
Kall TENOG, YiVETal Ula TTapouasiaon Twv I8WV Twv alyopiBuwv.

A1daKTIKOi 0TOYOL

>TOXO0l TOU KEQAAAIOU auToU gival ol HabnTéc:

0 vameplypd@ouy TIG TEXVIKEG avAAuong Twv akyopiBuwy,

[ va petpouv TV emidoon twv akyopiBuwy,

0 va avumapafBdiiouv alyopiBuoug pe BAon TUTTOTTOINUEVOUC KAVOVEG
€MAOYNG,

[ va pmopoUv va eAéyxouv TNV 0pBoTNTa TWV aAyopiduwy,

O

va SlaTuWVouV TNV £vvold TG TOAUTTAOKOTNTAG TwV aAyopiBuwy,

[ va ouvoypilouv ta KupldTtepa €idn akyopiBuwv.

MpogpwTAOELG

0 'Exelg avapwtnBei mdoo ypriyopa pmopei va yivel n avalitnon evog
otolxeiou fj N Ta&vounon KAamowwv apBuwy;

0 =¢peig av uidpyouv mpofAruata dAuta;
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5.1 | Enidoon aAyopiOuwv

2ta mponyoupeva Kegdhaia tou BiBAiou mapouaciacOnkav moANoi aAyod-
p1Buot yia tnv emiduon evog mpoBARUATOG, OTIWG Yia TTAPASELYA OXETIKA
pe Tnv avalritnon Kat Tnv taflvounon. Xto onueio autd Ba mapouoid-
OOUWE £vav TPOTIO EKTIPNONG TN emidoonc (performance) ) Tng amodoTti-
kotnTac (efficiency) Twv alyopiBuwv.

Ma tnv katavonon tng emidoong evog alyopibuou xpeldletal va amna-
vtNnBei éva oUVOAO EpWTNUATWV. Ta TPWTAPXIKA EPWTHHATA TTOU TTPOKU-
TITovV €ivat:

E WG uToAoyi(eTal 0 XPOVOG EKTEAEONG EVOG akyopiBuovu;

E mn¢ umopodv va cuykptBouv HETAED TOuC ot SIAopot alyOpIBuoL;
1 WG propei va yvwpilel kaveic av évag alyoplBuog ival "Bértiotog”;
H amdvtnon ota epwTANATA AUTA TIPOATTAUTEL TNV KATAYPAPT OUCIWOWV
TANPOPOPIWV Yia TO TTPOBANMA. Ot TANPOPOPIEC AUTEC APOPOUV KUPIWG
oTNV AVAYVWPION TNG XELPOTEPNG TIEPIMTTWONG TOU aAyopiBuou Kat otnv
amoTuTWon Tou peyéBoug Tou poBARuatoc pe Bdon to mARBog Twv Se-
Sopévwv.

5.1.1 Xeipdtepn nepintwon evog alyopibuov

H xelpotepn mepintwon evog alyopibBuou agpopd oto péyloTo KOOTOG
EKTENEONC TOU aAYOPIOOU, KOOTOG TTOU PETPATAL GE UTTOAOYIOTIKOUG TTO-
pouc. To KOOTOG auTtd TTOANEG POPEG Kpivel TNV emMAOYN Kal To oxXeSlaopo
€VOG ahyopiBuou. MNa va ekppacBei autn n xelpdtepn mepintwon, Xpeld-
Cetai kamolo péyebog oLYKPLIoNG KAl Avagopdag Tou va XapakTnpilel Tov
alyopiBuo. H mAéov cuvnBiopévn PaKTIKN €ival n PETPNon Tou aplBpou
Twv Bacikwv mpaewv o Ba TIPETEL va EKTEAETEL O AAYOPIBOC OTN XEl-
poTepn mepimtwon. MNa mapddelyua, pia Baocikn mpdén umopsi va sivat:

1 avdBeon Tipng,

1 oUykplon HeTagl SVo peTafAnTtwy,

1 omoladimote aplOuNTIKY TPAEN HETAEL SVO YeTABANTWY.

H xe1pdTePN TEPIMTWON AVTIMTPOOWTTEVEL TIG TIMEG EKEIVEC, TTOU, OTAV Oi-
vovTal w¢ €i6080¢ oTov aAyépIOu0, 08nNYyoUV OTNV EKTENECN UEYIOTOU
ap1Buov Bacikwy mpd&ewv.

MAPAAEIrMA: 'Eotw 611 divetal 0 emopevog amAog alyopiBpoc:

AAYyOpLOpog Mopdde Lyupol
n < 10
Apxf_enavaAnyng
AvdBace M
n < n-1
Méxpig_dtou (m=0) A (n=0)
ExtUnoce m
Télog Mopdde Lypal

Eival mpo@avég 0T n XelpOTEPN TIEPITTTWON Yla AUTOV TOV aAyOpIBo TTpo-
KUTTTEL étav yivouv 10 emavaljyelg (SnAadr péxpt va toxvel to n=0).
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5.1.2 Méye0o¢ e10680u €vAag alyopibuouv

Mpémel va umdpyel KAmola i KAToleg HETAPBANTEG TTOU va ek@pdlouv To
uéyeboc (size) Tou aAyopiBuou. Ot HeTaBANTEC auTEC amelkovi{ouv ToUC
S1apopeTIkoU cuUVEUACUOUC TIHWV TIOU KPIVOUV TN CUUTTEPIPOPA EVOG
alyopiBuou kat Sivovtal wg dedopéva otov alydpiBuo. Mevikd, ta Sedo-
péva ouvIoToUV To PEyeBOC TNG el06d0U evog alyopiBpov. MNa mapddety-
Ma, oTov aAydplBuo Tou mponyouuevou apadeiypatog, To péyebog tou
alyopiBuou pmopei va ekppacBei amd tn petaAnTn n, Tou oTNV oucia
ek@palel To mMAiBo¢ Twv emavaAnPewv Tou Bactkou Bpdxou Tou alyo-
piBuovu.

O mivakag 5.1 mepihapfavel mapadeiypata amod cuvnBelg Katnyopieg
PoPANUATWY, Le SriAdwon Tou peyéBouc mou Bacikd ekppdlel Tnv gicodo
TOUG KA TWV aVTIOTOIKWV BACIKWV TTPAEEWV:

Mw. 5.1. MéyeBog €106d0u Kkat BacikA npd&n aAyopiBuwv

. MéyeBog e16650u A s
AAyop1Bpog aAyopiBpou (n) Baown Mpa&n

10 NARBOG TwV

TAZINOMHXH QVTIKELHEVWY nou Ba oUyKplon
ta&vounBouv
10 NARBoG TV Pn@inv A —
MOAAAMAATIASMOE  twv aptBpdv nou Ba F’n %Ea S
noAAanAaclacBolv pacets
10 NARBOG TwV oToXE(WV .
ANAZHTHZH 10U nivaKa oUyKplon

5.1.3 Xpovog eKTéAeGNC TTPOYPAMMATOG
€VOC alyopiOuov

‘Eotw OT1 éX0UE TOV €€N1G aAyopIOuo:

AAyépLOpog MHop&de Lyua?2
X « 123
Yy <« 234

Twa i ond 0 péxpL 4
ExtUnwoe |
Z «< X *y
Télog_enavdaAnyng
ExtUnwoe X
ExtUnwoe Yy
Extonwoce z

Télog MHopdde Lyua?2

©a umohoylo6ei n emidoor Tou pe Bdon Tov apiBud Twv mpaewv mou Ba
ekteNeaBoUV. Me ebopévo 011 0 Bpdxog Tou TIPoYPAUHATOC Ba ekTeNE-
o0&l 5 popéc, MPOKUTITEL N TTAPAKATW AVAAUCH:
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EvtoAn aAyopiBpou ApBpdg npdgewv

avdBeon TIHWV 0Ta X KAty 2

Bpdxog enavdAnyng

QPXIKA TLUA i 1
€\eyxog i 6
avénon i 5
ektinwan i 5
unoAoylopdg z (2X5) 1

Ektinwon x, y, z 3

2YNOAO 32

Ot Bpdxot emavaAnPng amoTeAoUV TO KPIOIO CNUEIO Yia TO XapaKTnpl-
OO NG emidoong evog akyopiBuou. Etol av o akyopiBpog autdg YeVIKEU-
Bei WoTe 0 BPOXOC va eKTENECDEL N POpPEC, 0 XPOVo( ekTéNeonc Ba e€ap-
Tdtal amno 1o péyebog Tou n. O mivakag 5.2 mapoudidlel Toug Xpovoug
eKTENEONC TOU aAyOpiBoU auTtoU yia S1apopETIKA eyEON Tou n, Bewpw-
vTag OTL 0 XPOVOG gival 0 aplBuog Twv mpdewv o€ HIKPOo-OeuTEPONETITA:

Mwv. 5.2. Xpdvol ektéAeong aAyopiBpou avdAoya pe 1o PéyeBog

HEyeBog n Xpovog ektéAeong

5 32 pikpo-deutepdAenta

10 57 pikpo-deutepbAenta
100 507 pikpo-deutepdAenta
1.000.000 5 deutepdAenta (nepinou)

5.1.4 Amodotikétnta alyopiOuwv

Av n emiluon evog PoPAAATOC EMITUYXAVETAL UE TN Xprion Vo i Teplo-
ooTEPWV aAyopiBuwy, xpetaletal va yivel n emAoyr Tou KATAAANAOTEPOU
pe Bdon Tnv amodotikdtnTd Tous. ETal, av o akyépiBuog B éxel To idlo
amoTéheoua e Tov alyopiBuo A, alld Sivel Ta amoTeAéoATa O€ AlyOTe-
PO XPOvo, TéTE gival amodoTIkOTEPOC Tou A. Me Tapduolo TPOTIo OTaV O
alyop1Buoc B éxel To iS10 amotéheopa e évav akyoplBuo A, oA éxel Ta
amoTeAéopATA e XPrion AlyoTePNG MVANG, TOTE gival ATOSOTIKOTEPOG
Tou A. B€Bata 6tav cuykpivovtal 600 akyépiBuol, Ba mpémel va cuykpi-
vovTtal pe xprion Twv idlwv dedopévwy Kat KATw amo Ti¢ idleg ouvOrKec.
leviKd, 0 XpOvog ektéheong kABe akyopiBpou e€aptdral and éva guvoho
TapaydvVIwy TTou Umopouv va cuvoPioBolv oTtoug e€NG:

0 TUMOG NAEKTPOVIKOU UTTOAOYIOTH) TTOU B EKTEAECEL TO TTPOYPAUA TOU
aAyopibuov,

0 M\wooa TTPoypapaTIoHoU Tou Ba xpnoipomolnBei,
0 Aopr mpoypduuatog Kal Souég Sedopévwy Tou XpnolpomolouvTal,

0 Xpdvoc yia mpoéoPaocn oto Sioko Kal oTIC eVEPYELEC E100S0oU-£€600U,
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0 EiGo¢ oUCTAMATOC, EVOG XPHOTN 1 TTOAWV XPNOTWV.

Emopévwg, yia va €xet évvola kdBe olykpton HeETa&y SUO TIPOYPAUUATWY
aAyopiBuwy, Ba pEmel va IKavOTIoloUVTAL Ol TTAPAKATW TIPOUTTOOECEIC:

L] kaita dvo mpoypdupata va éxouv cuvtayBei otnyv idla yAwooa mpo-
YPOUUATIOMOU,

L] va éxet xpnotpomotnBei o iS1og LETAPPAOTHG TG YAWOOAG TTPOYPA-
HOTIOMOU,

[J va xpnotyormoleital n iSia uTTOAOYIOTIKF) TAATPOPUA,

L akpiBwg ta idia dedopéva va amoteAouv 6060 Katd Tov EAeyX0 Twv
600 alyopiBuwv.

5.2 | OpBoétTnTa aAlyopiOuwv

H enmiluon evog mpoBApatog Pe Tn xprion kdamolou akyopiBuou éxel pe-
YaAUTEPN 1oYXU OTAV UTTAPXEL KATTOLA TUTTOTTOINUEVN €VvOEIEn 1 amdSelén
yla tnv opB4étNnTa TOU TIPpOTEIVOUEVOU aAyopiBuou. Eival 1dlaitepa on-
MavTiké va emKUpwOei n 0pBSTNTA Kal YKUPOTNTA £VOG aAyopiBuou e
XPNON KATIOIWY AMAWV JaBNUATIKWY TUTTWV 1 HEBOSwV. Ot TEXVIKEC ATTO-
be1€n¢ TN opBdTNTAC EVOC aAyopiBoU cuvdéovTal AUETA HUE TOV TPOTIO
NG apXIKAG oxediaong Kal avaAuong Tou CUYKEKPIUEVOU aAyopiBuou.
Eivait A\aBocg va emixelpeital o ENeyX0C TwV OPANUATWY Kal TN opBotnTag
€vOG alyopiBpou petd tn oxediaon kat tnv tumomoinor tou. Eival, dnha-
61, anmapaitnto va cuvodeveTal To 0TAdlo TNG avaluong Kal tng oxedia-
ong Tou alyopiBuou amd Tov avtioTolyo EAeyxo TNG 0pBATNTAC Tou. 3TN
ouvéxela Ba mapouclacBouv ol TIEPLOPIOUOI, Ol TEXVIKEG Kal ol péBodot
nmpocéyylong Twv anodeifewv NG 0pOSTNTAC TWV aAyopiBuwy.

Meplopiopoi eEAéyxov opBoTNTAG EVAC aAyopiOuou

H mpdtacn evog alyopiBuou kataAnyel otn cuvtaén KWIKa yla TNV emi-
Auor} Tou GToV UTTOAOYIOTH. AV évag TTPOYPAMMATIOTAG €XEL UNOTIOIAOEL
KWSIKA yla TNV UAoTtoinon evog akyopiBuou, umopei va eréyéel To mpo-
ypaupa "tpéxovtag” Tov Kwdika pia, 600, TPElG KATL. @opéc. Eotw 6Tt o€
OMEG TIC TIEPIMTTWOELG KATAARYEL OE OWOTA amoTeAéopata. Eival opwg Bé-
Bato 611 0 akyépIBuo¢ Tou TpoypPAppaToc Sivel TAVTOTE TN CwoTH AUon;
H amavtnon eivai 6x1, d16t1 untdpxel mBavéTnTa KAmola gopd va Kata-
M€l oe AdBo¢ amotéheopa Aoyw kdmolou AdBoug otov alyopiOuo. To
mapddelypa mou akoAouBei mapouciddlel pia TéTola EpImTwon:

NAPAAEIrMA

Na Bpedei 0 LKpOTEPOG APIOUOG aTTd TO GUVOAO TWV BETIKWY APIOUWV
mou Bpiokovtal amoBnkevpévol o évav mivaka 10 Oécewv.

3TN ouvéxela Sivetal o OXETIKOG aAyOPIBUOC yia TNV EVPECN TOU HIKPOTE-
pOU CTOIXEIOU O€ TTivaka:
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AAYOpLOpog MHop&de Lyuo3

Asdopéva [/ a I/

low « a[l]

i« 2

'Oco i < 10 emav&Aafe
Av a[i] < low 1déte low « a [i]
i« i+l

TéAog_enavaAnyng

AnoteXéopata // low //

Télog Mopdde Lypa3

Amé tov Peudokwdika auTtd pmopei va Bewproel Kaveic 6Ti 0 alyopiBpog
gival owoTo¢ Kat mapdyel To cwoTto anotéAeopa. H opBdtnTa Tou aiyo-
piBuou Ba eheyxOei pe £va ouvolo amd mivakeg 10 B€oewy, mou €xouv
Tuxaioug aplBpolc. EoTw 0TI TPOKUTITOUV oL emduEVol THivakeg amd 3 Sia-
(POPETIKEC EKTENEDEIC TOU TIPOYPAUMATOC TOU aAyopibuou:

[ 11 ] 3] 2 [ 56|32 |69 |8 |9 2] 2]

| 2 s | 1 [ 65 [ 51 | 51 | 99 | 98 | 1 | 1 |

[ 90 | 11 [ 333 ] 38 [ 224 | 61 | 73 | 80 [ 7 | 59 |

H epappoyn Tou alyopiBuou oe kdBe évav amd Toug mivakeg auTtoug, Ba
Swaoel ToO CWOTS ATIOTENECHA YIA TO PIKPOTEPO OTOIKEIO TOU Tivaka. Av
opwc 6o0ei o mivakag pe ta €€n¢ dedopéva:

L6 8 l3]als]7]8]9s]5]2]|

TOTE 0 AAYOPIOUOC Ba SWOEL WC ATTOTENECHA TO 3, EVW TO MIKPOTEPO OTOL-
XElo gival 1o 2. Apa gival ca@ég 0TI UTIAPXEL KATTOLI0 OQAAUA OToV aAyOpI0-
MO, TTOU €6W TTAPOUCIACTNKE WE TNV TETAPTN EKTENEDN TOU aAyopiBuou.
©a pmopolaoe va gixe mMapouctacHei To oPAAa TOAD apyoTepa, SnAadn
META amd peydho aplOud emavainmTIKwy EKTEAECEWVY TOU AAyopiBuovu.

Fevikotepa, Aotrmdy, dev undpyel kapia eyyunon n empBePaiwon Tou apid-
MOU Twv eMavaNAPEwWV EKTENEONC EVOC akyopiBuou, péxpt va Bpedei ka-
Trolo MOavO o@AAUA Tou. To OQANUA OTOV TIPONYOUEVO akyopIBpo gival
n ouvOnkn (i < 10), mou Oev eAEyxel TTOTE TNV TeEAeuTaia B€on Tou mivaka.

‘Etol av 1o pikpdTEPO OTOIXE(D BpiokeTal 0TV TEAeuTaia B€on Tou miva-
Ka, TOTE 0 aAyoplOpog Ba emotpéPel AavBaouévn Tiur. BéBata, umapyel
TEPIMTWON va EMOTPEPEL TO CWOTO AMOTEAEOUA, POVO AV TO HIKPOTEPO
oTolxEio Tou gival oTnv TeNeuTaia Béon €xel eppavioBei dn Kal o€ KA-
Tola AAAN PIKPOTEPN B€oN TOL TMivaKa.

lNa tov umoAoylopé Tng mBavoTnTag va UNAp&el A\ABOC KATA TNV EKTENECN
Tou aAyopiBpou, TapaTnEOUUE OTL N MOAVOTNTA AUTH TIPOKUTTEL, 6TaV
TO MIKPOTEPO OTOIXEIO BpiokeTal oTnV TeEAeuTaia B€on Tou Tivaka. Apa
n mBavdétnta gival 1/10, agol umdpyouv 10 B£oelg otov mivaka. Etotn
mBavétnta va un Bpedei o AdBog pe pia mpoomdbela ival 0,9. Av yivouv
SVo MpooTmdBeleg, AOyw TNG TUXALOTNTAG TWV OTOLXEIWV TOU TTVAKA N TTL-
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Bavotnta autn yivetal 0,9%0,9=0,81.'0Oco emavahauBAavetal n eKTEAeON
Tou ahyopiBuou yia kamola emmAéov Tuxaia akohouBia dedopévwy ol
mBavoTnTeg SlapopPwvovTal we EENC:

ApBpdg MBavétnta MBavétnta
ExteAéocwv Avelpeang Mn-AveuUpeong
AAyopiBpou LpdApatog LpdApatog

1 0.1 0.9

2 0.19 0.81

3 0.271 0,729
4 0.344 0.656
5 0.410 0.590
6 0.469 0.531
7 0.522 0.478

Amd autov Tov mivaka mMBavotATwy, gival gavepd &tt xpetalovtal TOuAd-
X10TOV 7 TpooTdBeleg EKTEAEONC TOU aAkyopiBuou yia va urtdpyxel mbavo-
™NTa ¢ 1aéNng Tou 0,5 va Bpebei éva opdlua. H mapamdvw kataypagn
TwV MOAVOTATWY aMOTENEL £vav TPOTIO EKTIUNONG YlA TOV EVTOTIIONO Aa-
Bwv evog alyopiBuou. Qotoéoo, dev umopei va untdpel amdAUTn acPd-
A€l OTNV EKTIUNON TWV MOAVWY CPAAUATWV EVOC aAyopiBuou. Mevikdte-
pa Sev umopei va undp&el amoAutn emPBePaiwon TNG EYKLPOTNTAC EVOC
alyopiBuou pe xprion kdmotag mBavoloyIKN G EKTIUNONG TwV MOavWV
OQOAPATWY TOU.

H amé6e1€n tng opBotnTaC VOC aAyopiBuou Ba mpémel va epAapavel
TG €€n¢ Vo cUVONKeC:

0 amodelén 0TI o€ KABE MEPITTTWON O TEPUATIOUOC TNG EKTEAEONC TOU OA-
yopiBuou odnyei o anmodekTd amoteAéopata, Kal

0 amédelén 6t Ba umApEel TEPUATIOPOC TNE EKTEAEONC TOU AAyopiBuovu.

levikd, n amédelén Tng opBSTNTAC EVOC aAyopiBuou Sev gival KON LTTO-
Beon. X1o onueio autd divoupue povo éva amio mapddelyua.

‘Eotw o611 Sivovtal SUo petafAnTég a kat b pe Tig avtioTolyeg TIpéG Toug Kalt
OTI TIPETTEL VA TTAPOUCLACOET £vag ahyopIiBuo¢ avTalhayig TWV TIHWV TOUC.
Av UTTAPXEL €K TWV TIPOTEPWV TIPOPBAEYN yia TNV 0pBSTNTA EVOC alyopib-
pou avtaAAaynS Twv TIHWV SVo petaPAntwy, TOTE Ba TPEMEL va aKOAoU-
On0Oei kdmola TumomoIiNCN KAl 0TNV ovVopaToAoYia TwV UETABANTWV. AuTd
gival amapaitnTo, ylati eival ca@ég 6Tt N avtaAayr] Twv HETABANTWY OTTWG:
a < b katb « a, 6ev 0bnyei mpdypatt oTnv avtalhayr TWV TIUWV TOUG.
Emopévwg, ol apxIKEC TINEG TWV PETABANTWY TPETEL va amoBnkeuBouv og
KATTOIEC TTPOOWPIVEG METABANTEG a, kat b, avtioToika. ETol, 0 0T6X0G Tou
nipoPAApatog givat va oxVet: a=b, kat b=a,. Me autrv Tnv ovopatoAoyia
1o MPSPANUA avTipeTwileTal 0TN YEVIKA TOU Hop@r. QoT1d00, n Tponyou-
pevn Tumoroinon gival amid evOEIKTIKN, YIOTI TEAIKA EMAPKEL Hia emmAéov
peTaBANnT ou Ba Asltoupynoel we eVOIAUESOG XWPOG YIa TNV avTaAlayr
TWV TIMWV TV YeTaPAnTwy. O mPoTEIVOEVOC aAYOPIOUOC AotV givat:

t<—a,acbkab«t
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ZUPPWVA UE TA TTPONYOUHEVA, Eival TIPO@AVEC OTL 0 aAYOPIBOC TTOU OTN-
piCetal otnv tEXVIKA auth gival opBoc.

5.3 | MoAumAokoTtnTa aAyopiOpwv

O am\oloTepOC TPOTIOC HETPNONG TG Mmidoong evdg akyopibuou ival o
EUTTEIPIKOG (empirical) I aAMWC 0 AeyOUEVOC €K TwV UOTEPWYV (a posteriori).
AnAadn, o akyopiBuog vlomoleital kat epapuodletal o€ éva ocUvoho de-

Souévwy, woTe va urtohoyloBel o amatitolpEVOC xpovoc emeepyaoiag

(processing time) kai n ywpntikétNTa Uvriung (memory space). O Tpomog

OHWC auTtdC Tapouatalel SUO KUPLA UEIOVEKTHATAL:

0 ue ™ HéBodo autn gival SUokoho va TpoPAe@Bei N cupmePIPopd TOU
alyopiBuou yla kamoto aA\o cuvoho Sedopévwy,

0 o xpovog ene€epyaaniag e€aptatal amd To VAIKO, TN YAWood Tpoypapt-
MOTIOMOU KAl TO JETAPPACTH KAl TTPO TTAVTWY amo tn devodTnTa TOU
TIPOYPOUUATIOTH.

‘Eto1 pmopei va cuvaxBoUv AavBaouéveS EKTIUNOELS Yia TNV eMiGoon Tou

alyopiBuou.

O 8eUTEPOC TPOTIOC EKTIUNONG TNG €Midoong evog akyopiBuovu gival o Oe-

wpnTik6¢ (theoretical) | aAMWC 0 AeyOUEVOC €K TwV MPOTéPwV (a priori).

la 1o oKoTd aUTO €loAYETAl Mid PETABANTA N, TTOU eKPPALEL TO péyeBog

(size) TOU TIPOPAAUATOC, WOTE N HETPNON TNG ATOSOTIKOTNTAG TOU AAYO-

piBuovu va 1oxvel yia omolodrmote cuvolo dedopévwy Kal aveédptnta

QTTO UTTOKEIPEVIKOUE TTAPAYOVTEC, OTIWG AUTOoi TTou avapépdnkav. H on-

paoia tng petaPAnTig autic e€aptdtal and to mPoBANUa, TToU TTPOKEITAL

va emAvBEei. MNa mapddetypa, av 1o mpoAnua sival n taivéunon k otol-

XElWV TOTE N=k. TN CUVEXKELD O XPOVOG eMe€ePyaaiag Kal O AmAITOUUEVOG

XWPOG UVAHNG EKTIHWVTAL PE TN BonBeta piag ouvaptnong f(n) mou ek-

@pdAleLtn xpovikn moAunAokdtnTa (time complexity) i Tnv moAumAokdtnta

Xwpou (space complexity). Ze TOMEG TEPIMTWOELG OPWC eV EVOIAPEPOUY

ol eMAKPIBEIC TIMEG AANG HOVO N YEVIKN CUUTTEPLPOPA TWV AAYOPIOUWY,

&nAadn n Téén Tou alyopibuou. MNa 1o Adyo autod elodyeTal 0 AeyOUEVOC

ouuBoAioudc O (O-notation), 6mou 10 O €ival To apyikd ypdupa NG ay-

YAIKAG Aé€nc order kat Stapdadletat "duikpov kepaiaio". AkoAouBei duwg

€VAG TUTTIKOG OPLOUOG.

Av n moAumAokdétnTa evég atyopiBuou sivai f(n), Tote Aéyetal 61 eivai
1aénc O(g(n)), av undpyouv SUo Bstikol aképatol ¢ Kai n, ETOI WOTE
yta kd6e n = n,va 10Ul

Iftn)| < c|g(n)]

MAPAAEIrMA

‘Eotw 611 N moAumAokOTNTA £vOG alyopiBuou Sivetal amd To mMoAVWVUO
f(n) = 2n3 + 5n2 - 4n + 3. O 10 ONUAVTIKAC OPOC TOU TTOAUWVUUOU gival
n tTeitn SUVAWN, APKEL va OKEPTOUWE OTI KABWC To X avfaveTtal (Kal TEivel
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OTO ATMELPO) 0 OPOC AUTOG EXEL LEYOAUTEPO «EIOIKO BAPOC» KAl CUVEXWG
kaBiotatal oNUAVTIKOTEPOC, EVW N onuacia Twv umoAoinwy 6pwv otadl-
OKdA pewwvetal. Emmiéov, ayvoeital o CUVTEAECTHC 2 TNG TPITNS SUVAPNG
Kal £ToL TPOKUTTTEL 0TL g(n) = n3. EMopévwg, TENIKA N TTOMNUTTAOKOTNTA TOU
aAyopiBuou givat O(n3). MA£ov, n ékepacn auth ekPEAlel TNV TTOIOTIKN
Kat Ox1 TNV TOOOTIKN CUPTTEPLPOPA Tou alyopiBuou. Katd tov idlo tpomo
av 600¢i n ékppaon f(n) = 5 - 2"+ 4n? - 4logn, TéTE MPOKUTTTEL 6TL g(n)=2",
KaBw¢ ayvoouvTtal ol Yn onuavTikoi 6pot Tou f(n) Kal 0 UVTENECTAC 5
Tou 6pou 2". 310 TeENeuTaio mapddelyua ival mepIocOTEPO CAPEC, YIATI
ayvooupe To §eUTePO Kal TpiTo 6po Tou f(n), av amAd SWoouUE TIHEC T, 2,
3 KATT. 0N PETAPBANTHA N KAl UTTOAOYICOUIE TO ATTOTEAEC A TOU KABE dpou
™G ékppaonc. Oa mapatnEnooupe OTL TOAU cUvtoua (Adyou Xapty, yia
n = 10), TO TEAIKO ATTOTENEGHA TNG EKPPAONG KATA BAon TpoépyxeTal amd
™ duvapun 2".

Néyetal 6Tt 0 GUPPBOAIoUOG O Sivel Eva Avw QEAYUA YIa TNV TTOAUTTAOKO-
™NTa evOg alyopiBuou, SnAadn Sivel éva pétpo, Tou TToTE dev TpoOKELTal
va Eemepdoel 0 alyopIBuog mpo¢ ta emdvw. QoTtdco, otn BiBAloypagia
urtdpyouv Kat dA\ot cupBoAiopoi, al\d dev Ba pag amacxoArnoouv ota
mAaiola autou tou BiBAiou.

>xeb0V ol TEPIOOOTEPOL AAYOPIOUOL TIPAKTIKOU EVOLAPEPOVTOC £XOUV
XPOVIKI TTOAUTTAOKOTNTA, TIOU AVIKEL O€ Jid aTTO TIG EMOUEVEC KATNYOPIEC:

O O(1). K&Be evtohn Tou MpoypAupaTog eKTEAEITAL Hia @opd 1} To TTOAU
MEPIKEG LOVO POPEC. ITNV TEPITTWON AUuTh AéyeTal 0TI 0 aAyOpIOuU0g
givat otaBepric moAumAokdtntag.

0 O(logn). O aAyopiBuoc sival AoyaptBuikic moAvmokdtntag. A onuel-
wOei 611 pe "log" Ba cupPohiletal o Suadikog AoydplBuog, evw pe "In"
Ba cupPohiletal o UOIKOG AoydplBuoc. XuvnBwg, ot AoydpiBuol mou
Xxpnoipomolouvtal oTo PBiBAio auto ivat Suadikoi.

0 O(n). H moAumAokdtnTa Aéyetal yoauuikry. Auth givat n Kahutepn rmi-
Soon yla évav alyopiBuo mou mpémel va e€etdoel i va Swoel oty €€o-
80 n otolxeia.

0 O(nlogn). Alaaletat 6mwe akpifwg ypagetat (n logn), SnAadn xwpig
va XpnolpoToLEiTal KATToLo €MBETO (OTTWC yia TapAdelypa YA LOAo-
YapIlOUIKn). TNV Katnyopia autr aviKel pia moAv omoudaia olkoyé-
vela aAyopiBuwv taglvounonc.

0 0O(n?). Tetpaywvikr moAunAokdétnta. Mpémnel va XpnoIUOTOoLEITal OVO
yla mpoARUATA HIKPOU peyéBouc.

0 O(n3). KuBikr moAumAokétnta. Kat autoi ot akydpiBuol mpénet va xpnot-
pormotlouvTal pévo yia mPoBARUATA UIKPOU HeyEBouc.

0 O2"). Zmdvia otnv PA&n XxpnOoIHoTToloUVTAL AAYOPIOUOL EKOETIKIC TO-
AumhdokdtnTac.

>Tov mivaka 5.3 unoloyietal o Xpovog mou amartteital and akyopibuoug
S10pOPWV TOAUWVUHIKWY Kal EKOETIKWVY TTOAUTTAOKOTHTWV WG GUVAPTNON
Tou peyéBoug Tou poPAruatog (n). BEBaia umotiBetal Tt KABe OTOIXEIW-
On¢ mpdén amaitei éva pikpodeutepdhenTo. ETot av yia évav alyopiBuo
14é€nc O(n?) SimhaotacBsi To péyebog Tou TPORAAUATOC, TOTE anaiteital
oKTam\dotog (23) xpovog yia va nepatwdei o akyopibuoc. Emiong Siarm-
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OTWVETAL AUECWC OTL Ol AAYOpIOUoL eKOETIKNC MoAuTTAoKSTNTAC SEV ival
TIPOKTIKAG XPNOIUOTNTAG AKOMN Kal yla HIKPS aptBud dedopévwv.

Mw. 5.3. Xpdvol ektéAeong alyopiBuwy
avdhoya pe tnv noAunAokdétnta Kat 1o PEyebog

MoAunAokétnta MéyeBog npofAripatog
aAyopiBpou
O(n) 0.00002 deutepa 0.00004 dsutepa 0.00006 deutepa
0o(n? 0.0004 deutepa 0.0016 deutepa  0.0036 deutepa
0(n%) 0.008 deUtepa  0.064 deutepa 216 deutepa
o2 1.0 deutepo 2.7 npépeg 366 aiveg
o(n!) 771 awdveg 3 10%2 auwdveg 3 10% awdveg

H avaluon aAyopiBuwv givat 1dlaitepa onUavtiko KEQAaALo yia 600UG
UeNeTOUV BabuTepa TNV emidoon alyopiBuwv. Zkomdc pag dev sival pévo
va oxedlaooupe £vav alyopiBuo, aAd Kat va SlamoTwooupE TNy emido-
o1 tou, SnAadn va eKPPACOUE TNV TTOAUTTAOKOTNTA TOU HUE TO CUUPBOAI-
oMo O. X21n ouvéxela Ba e€etaocoupe Aentopepéotepa SUO ATO TOUG AA-
yopiBuoug mou avamtuxBnkav oto KEQAAALO 3, EVW YLa TOUG UTTOAOLTTOUG
Ba dwooupe am\wg Tnv avtiotolxn ékppaon Ue Bdon to cupBoAioud O.

5.3.1 Ta&ivopnon guBeiag avraAaynig

To mo Baciké kpitrplo Tng emidoong piag pebddou taivéunong ei-
vat o aptBpdg C, mou PETPA TIG AMAITOVMEVES OUYKPIOoEIS KAEISIwV (key
comparisons), Tou eKTEAOUVTAL PEXPL Va TEAEIWOEL N Tavopunon. Eva
AN\o KpITrplo gival 0 aplBuog M mou PeTPd TIG UETAKIVIOEIC (MOoves) TV
otolxeiwv. OtapBpoi C kat M gival cuVaPTAOCEIC TOU APIBOU N TWV GTOL-
¥eiwv, mou mpémet va talvounBouv.
Me Baon tov akyoplBpo OTwe MEPLYPAPETAL OTNV TAPAypaPo, EUKOAA
TIPOKUTITEL OTL O APIOUOC TWV CUYKPICEWV 0TNV KAAUTEPN, TN MECN Kal TN
XELPOTEPN TIEPIMTWON €ival o iS10¢. O aplBUoC auTdc givat:
C=1+2+..+(n-1)
Me Bdaon Ti¢ 1810TNTEC TNG APIOUNTIKAG TTPOOSOU TTPOKUTITEL OTL
nin-1)
2
ToU TeAIKA onuaivel 6ti n moAuTmAoKOTNTA TNE TalvOunong AUTAC Eivat
0o(n?).

C=

5.3.2 lpapuikn avalqtnon

2TnV mMapdypa@o 3.6 peAETACAUE TNV amhovoTtepn néBodo avalntn-
ongG, TN YPAUUIKA 1 oglptakn péBodo. Otav avalntolpe éva KAeSi mou
MPAYHATL UTTAPXEL OTOV TTiVaKa, TOTE AéUe OTL N avalnTnon ival emTu-
Xxn¢ (successful). Ztnv avtiBetn nepimtwon, Aépe 6t n avalritnon &ival
avemtuyr¢ (unsuccessful). To kdotog NG avalATnong LETPATAL UE TOV
aplOud Twv ouykpioewv KAeISIWV. ETOL TO KOOTOG AuTO yia TNV EMITUXH
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avalritnon cupPoAiletal pe E, evw yia tnv avemtuxr avaltnon oup-
BoAiCetal pe A.

Ag e€eTAOOUUE APXIKA TTWE TIPOKUTITEL N TTOAUTTAOKOTNTA TNG ETIITUXOUG
avalitnong o€ pn Taglvounuévo Tvaka TTou amoTeAEiTal amd n OTOIKEID.
Av ava{nTdtal To TPWTO OTOIXEIO, TOTE N emTUXNC avaltnon Ba KooTioel
pia olykplon, evw, av avalntdtal To SeUTEPO OTOIXEIO, TOTE TO KOOTOG
givat dVo ouykpioelg. Me tnv idla Aoyikr, av avalntdtal To n-00Td oTol-
X€io, T0TE Ba ekTEAECBOUV 01 CUYKPIOELG KAEISIWV PEXPL TNV TIEPATWON
Tou aAyopiBpou. ETol Katd péco 6o, 0 AMAITOUUEVOS ApIOUSC CUYKPI-
OEWV KAESIWV yla TNV emtuxn avalntnon ivat:

Ee (1+2+..+n) n(+1) n+1
- n 22

ATIO TN 0X€0N AUTH, EUKOAA KATAAYOUE OTO CUUTTEPACHA OTL N ETITU-
XS avalntnon éxel moAumlokoTtnTa TG Taéng O(n), Ye TNV amapaitntn
npoUmoBeon o011 Ta KAedId avalntwvtal tloomiBava.

H moAum\okotnTa NG avemtuxoug avalitnong eivat emiong tdéng O(n).
AuTO TIPOKUTITEL Pe BdAon TV anAr} okéyn 6Tl 6Tav To avalnTtoUuPEVo
KA&16i Sev undpyel otov Tivaka, ToTe n avadtnon Katahfyel va e€eTdoel
éva TTPog éva OAa Ta KAEISIA HEXPL TO TENOC ToU Tivaka. Av o Tivakag &i-
val Ta§lvopunuévog, Tote n Sladikacia tng eMTUXoUG Kal TNG AVEMITUXOUG
avalntnong umopei va BeAtiwdei, wotdco Kal TaAL n ToAuTTAOKSOTNTA Ba

givat ypapuikig téénc.

M. 5.4. MoAunAoK6TNTEG HEPLKWV aAyopiBuwy

AAyopi8pog MoAunAokdtnta

‘0Bnon-anwBnon o€ otoifa o(1)
Elocaywyn-egaywyn o€ oupd o(1)
Fibonacci enavaAnnukn 0(n)
Ta&woépnon gubeiag aviaAlayng 0(n?
Zelplakn avadntnon O(n)
Auadikn avalntnon O(logn)

5.4 | Eidn aAyopiOuwv

'Onw¢ avagépdnke NdN kat 6Tw¢ @Avnke amd Ta TPONyoUUEVa, To avTi-
KE(UEVO TwV alyopiBuwv éxel peyao mAATOC Kal BABog, ueyaAn 1otopia
Kal Heyaho péNov, kabwg sivatl n faon omou otnpilovtal OAeg oxedov ol
untélotrol Topeig tng NMAnpo@opikic. Exouv avantuxBei, Aotrmdy, moAAd
€i6n kat katnyopiec aAyopiBuwv. Na mapdadetyua, peta&l Twv AAwv ota
TpoNnyoUHEVa KE@AAaLa WAACALE Yia avadpouIKoUE Kal EMAVAANTITIKOUG
aAyopiBuouc. Xtn ouvéxela Ba avagepBoUpE O PEPIKEC VEEC EVVOLEG OXE-
TIKA PE TIC KATNYOPIEC TwV aAyopiOuwy.

Eival yevikd yvwoto ot undpyxouv orjuepa akptoi urmohoylotég pe duva-
TOTNTEG TTOU EEMEPVOUV TA OPLA TWV TIPOCWTTIKWV/OLKIAKWY UTTOAOYIOTWV.
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OL UTTOAOYIOTEC AUTOI XPNOIOTIOIOUVTAL ATTO UEYANEC ETTIXEIPNOELS, OPYO-
VIoOHOUC Kal 1dpupata, Kat StakpivovTal amod tn cuvOeTdTNTA TOUC, APoL
amote\ouvTal amd MOANOUC eMe€ePYAOTEC, TIOANNEC KUPLEC IVHUES KAl TTOA-
Aéc beuTEPEVOVOEC PVAHEC (MayVvNTIKOUG 8IOKOUC). TOUC UTTOAOYIOTEC
auTtoug gival Suvatdv Evag akyoplOpog va KaTatunOei og PIKPOTEPA KO-
MATIA TTOU EKTEAOUVTAL TTAPAAANAQ, APOU armaiTouV SlapopPETIKOUG UTTO-
AOYIOTIKOUG TTOPOUC. Z€ AUTA TA UTTOAOYIOTIKA CUCTAUATA O XPAOVOC TTOU
amarteital amd évav alydplBuo, ivatl KAACHA Tou anaitoUeVoU Xpovou
amé tov 610 aAyopiBuo o€ évav TPoowTIKO UTTOAOYIOTH, TTOU TUTTIKA S1a-
Bétel évav eme€epyaoTn, pia KUpla pviun Kal pia Seutepelouoa Pviun.
H avamtuén mapdAAnAwv (parallel) ahyopiBuwv yia mepiBdiiovta, 6mwg
QUTO TTOU TIPOAVAPEPONKE, €ival Pia OCNUAVTIKN TTEPLOXT TTOU ATTACXOAE(
MARB0C eMOTNUOVWY, KABWE Slagaivetal 6Tl 6TO UEANOV Ol UTTOAOYIOTEC
autoi Ba yivouv pBnvétepol kal Ba emektabei n xprion touc. Qotéoo, ota
mAaiola Tou pabrjpatog autol dev Ba pag amacyxoAnoet n oxediaon kat n
avaluon mapdAnAwv alyopiBuwv.

Ma va yivel KaAUTEpa Katavontr N évvola Tou mapdAAnAou aiyopibpuov,
ag Bewpriooupe Kat AL TO APXIKO TTAPASELYa TOU 20U KEPaAaiou, OTTou
mpémel va SPOUONOYHOOUE TIC EVEPYEIEC UAC, WOTE VA YEUUATIOOUE.
‘Ouw Twpa Ba Bewpricoupe o011 epyalovtal SUo dtopa. ETol, 0 emOUEVOG
mivakag Sivel TIC evépyeleg TOU KABE atduovu.

Mp&To dropo Aeitepo dropo

Mpoetowacia okeuwv payelplkng  Etowacia caAdtag

Mapaokeun payntou Z1pwotyo tpanedioy
ledpa ledpa
KaBapiétnta tpaneltol [MAUoo NidTwy Kat KOUuGVIKOV

Mapatnpoupe 6TI Twpea N Sladikacia OAOKANPWVETAL O€ AlYOTEPO XPOVO,
a@oU o€ KABe dtopo avaloyolV HOVO TECOEPIC EPYATIEC.

levikd, n évvola Tou mapaAnAopoU umdpxel Tavtou yOpw pac. MNa mapad-
Setypa, otnv tpdamela moAoi Tapieg eEUTTNPETOVVY TaUTOXPOVA TOUC TTEAA-
TEC TTOU SNIIOVPYOLV Mia 1) TTEPLOCOTEPEG OUPEC, 0TO BEATPO UTTAPXOLV
TOAM\EC €€0001, wOTE 01 BeaTéC va pelyouy ypriyopda Kal UE ao@AAELQ, OTO
nipatriplo Bevlivng undpxouv TTOAEG AVTAIEG, WOTE VA PELWVETAL O XPOVOG
QVOUOVAG TWV QUTOKIVATWY KA.

Eme1dn n BeAtiwon twv alyopiBuwyv gival {wTikA¢ onuaciag, pia diai-
Tepn meptoxn NG MANPo@opPIKNG, N YmoAoyiotikr MoAumdokdétnta
(Computational Complexity), Siepeuvd amd Tnv avaAuTikr dmoyn Toug
alyopiBuouc kal toug ta&vopei avaloya pe tnv midoor) Touc. ETot ouve-
XWE VEOL KAOAUTEPOL AAYOPIBOL avanmTuooovTal, VW AANOL EYKATANE(TTO-
VTal WG KN anoteAeopatikoi. Evag alyopiBuog Aéyetal dpiotog (optimal),
av amodelyOei 6T ival TOOO aMOTEAECHATIKOG, woTe Sev PMopei va Kata-
oKeVAoOei KAANUTEPOC.

MoAvwvuutikoi (polynomial) Aéyovtat ot aAyopiBpot pe moAuTAOKOTNTA
TToU PPACCETAl Ao EMAVW ME Uia TTOAVWVUUIKN ékppaon. MNa mapddety-
pa, TOAWVURIKOL gival ot alyopiBuot Tdéng O(n), O(n*?), O(n?) KA. Zuvh-
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Bw¢ autoi dev amartouv YeyYAAn UTTOAOYIOTIKN TTPOOTIABELD OE avTtifeon

HE Toug akyopiBuoug molumhokotnTtag Tdéng O(2M), O(n? 2"  O(n™), Tou

ovopadovtal un moAUwVUUIKOI 1y EKBETIKOI.

MoANEC popéEC pePIKA TTPpOoPANHaTa o€ TPpWTN €€€Taon potalouv mapo-

pota, al\d oTn cuvéxela pmopei va amodeixOei i éxouv e€alpeTika Sia-

POPETIKO Pabuod Suokoliag W TTPOC TNV EUPECH ATTOTEAECUATIKNAG AVONC.

MNa mapadetyua, é0Tw Ta £€n¢ Svo MpofARuata:

[] AiSetat £&va 0UVONO SIAPOPETIKWV BETIKWV apOuwV Xyr Xy ooy X, (OTTOU
TO N ApTIoC aplBuoc). Na Bpebouv SVo umocUvola amod n/2 aplBuoug,
omou n Slapopd Twv aBpolopATWY KABE LTTOCUVOAOU Va gival PEYIoTN.

[l Aidetal éva 00volo SIAQOPETIKWV BETIKWV APIBHWY X, X, ..., X,, (OTTOU
70 n ApTIog apBuoC). Na Bpebouv duo umocuvola amoé n/2 aplBuolc,
omou n Sla@opd Twv abBpolopdTwy KABE UTTOCUVOAOU Va gival ENAXIOTN.

Y& ox€on UE TO TPWTO MPOPANUA, EUKOAA UTTOPOUE VA TIPOTEIVOUE

AmOTEAEOUATIKOUG aAyopiBuouc. Na mapddelypa, pmopoupe va ta&ivo-

HAOOUHE TOUG N aplBpoUG Kat va Toug xwpiooupe og SV0 OUASES, TOUG

MIKPOUC Kal TouG peydhouc. H Auon autr| éxet moAumhokotnta O(n?), av

xpnotpormoinBei n ta&ivopnon guoaiidac. MAAoTa onuelwveTal 6Tt Ymo-

pEl va TPoTaBE( Kal aKOUN TTIO ATTOTEAECUATIKOG AAYOPIOUOC YPAMUIKAG

TMOAUTIAOKOTNTAC. QOTOOO, O oxéon pe To SeuTtePo MPORANnua dev undp-

XEL ATTOTEAECUATIKOC AAYOpIBp0oG. H povadikn Aoon otnpiletal otnv €€a-

vTANTIKA SoKIun dAwv Twv Suvatwv Teomwv. Evag tétolog aiyopiBuog

givat moAummokotntag O(2").

Katda mapopolo 1pomo undpxouv moAd mpofArjpata mou Sev umopouv

va emMAUBOUV UE KATTOI0 ATTOTEAECUATIKO (SNAASH TTOAUWVUIKS) alyo-

p1Ouo, aAa Tipémel va SoKIaoBoUv OAEC ol SUVATEC TIEPITTTWOELG WOTE
va emAexOei N kaAUTepn. Ta mpofBArRuata avtd ovoudlovtal Suoyeiplota

(intractable). Euputata yvwotd wg duoxeiptoto mpdPAnua givatl To mpo-

BAnua TN cuvtopoTEPNC S1adpoung Tou TPETEL Evag TTEpLoSeVWY TTW-

ANTNC va akoAouBroel, woTe va TEPATEL Hia Kal udvo pia gopd amo Kabe

TTOAN Kal va EMOTPEYPEL OTNV APXIKH. To TPOBANUA AUTO avapépOnke wg

mapddelyua otnv apxn Tou Keahaiou. Eva dA\o yvwoto duoxeiploto

MPOPBANUA ival 0 XPWHATIOHOG VO YPAPOU. ZUUPWVA HE TO TTPOBANUA

QUTO, TIPETIEL VO XPWHATIOOUUE TIG KOPUPEG EVOG YPAPOU XPNOLUOTIONW-

VTOG VA CUYKEKPIUEVO aplBd XpwUATWY, £T01 WOTE VO YEITOVIKEG KO-

PUGEC 1 TIEPLOXEG VA PNV €XOUV TO 810 Xpwua. AUOYEiPIOTO €Mmiong gival

TO TIPOPBANA TOU XPWHATIOUOU TWV OUVOECEWV HETAEU TWV AKUWVY EVOG

YPA®pou, £T01 WOTE 0l CUVOETEIC TTOU KATAARYOUV O€ [ia OUYKEKPIUEVN

Kopu®N va gival S1aPopETIKOU XPWHATOG.

Ta duoyeiplota autd mpoAraATA, TTOU AmoKAAoUVTAl Kal aVoIKTd TTPo-
BAnuata, Aéyetal OTL aviikouv oTnV Katnyopia twv mpoBAnuatwv NP-mAr-
pwV TIPOBANUATWY a6 TA APXIKA TV ayyAIkwv 0pwv Nondeterministic
Polynomial. Ta k4B mpoBANpa TG KaTnyopiag autrig Sev UTIAPXEL 1) TOU-
Aayxlotov Oev éxel Bpebei akdun akyopBuog emAUCKC TOUG O€ TTOAUWVU-
MIKO Xpovo.

H aduvapia Tng EMOTAUNG VA TTPOTEIVEL ATTOTEAECUATIKOUG AAYopiBuoUG
yta moANd Suoxeiplota mpoARpaTa, £XEl AVAYKAOTIKA 0OnyROEL 0TNV
avantuén mpooeyyioTikwy (approximate) alyopiBuwv yia tnv emiluon
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TOUG, £TOL WOTE va emMTUYXAveTal Hia amodektr AUon o€ Aoyikd Xpovo.
Néyovtag amodektr evwooUle OTL N AUCN auTH, val Jev dev ivatl n KaAU-
Tepn duvatr, wotéoo Sivel oto MPSPANA pia amrdvtnon mou mMAnotadel
TNV KAAUTEPN AUon o€ peydho Babuo.

EupioTikdc ival o aAyoplBuog mou eite umopei va odnynoel o€ Wia Kahn
1 aKOpN Kat BEATIOTN AUON €VOG TTPOBANMATOC, AV EIAOTE TUXEPOI, AAAG
pmopei va odnynoel kat o€ pia AVon Tou améxel ToAU ano tn BEATIOTN
aKOMN, Kal va amoTUxEL va Bpet Aon, av eipaoTte dtuxol. Ot euploTikoi al-
yop1Bpol bev gival Tumomroinpiévol kal otnpiovTal G€ Jia EUTEIPIKN TTaPa-
TPNON 1 €va TEXVAoUA 1 Hia EUTTVELON TOU TTIPOYPAUUATIOTH. XUVHOwG
Ol TTPOCEyYIOTIKOI akydpiBuol gival euploTikoi akydpiBuol, arlda BéPRala
UTTAPYXOUV Kal TIOANOI EUPLOTIKOL aAyOpiBpoL TTou Sev €ival TTPOOEYYIOTIKOL.

Avakepahaiwon @

ApxIKd opioTnKe Kal avaAlOnkKe n évvola Tng emidoong Twv aiyopiBuwy,
HE e101KOTEPN AvaQOopd 0TN XEIPOTEPN TIEPITTWON KABE aAyopiBuou.

‘Eywve kataypagr Twv peyebwv mou emnpedadouv Tnv emidoon evog akyo-
piBuou kal Twv Bactkwv MPAa&ewv yia Tnv Taivopnon, Tnv avadritnon Kat
ToV MOANATTAQCIAOMO KABWCE Kal yia AN €idn mpoAnuATwy.

AGBNKe OpIOHAC YIa TNV ATTOSOTIKOTNTA Kal Yid TNV opBoTNTA TWV aAyo-
piBuwv. H moAumlokdtnTa alyopiBuwyv meptypd@etal avaluTiKA Kal Tu-
TTIOTTOlOUVTAL Ol OPIOUOI YA TIG KATNYOPIES (TAEELC) TOAUTTAOKOTNTAC TWV
TIEPIOOOTEPWV EIOWV aAyopiBuwy.

Mepikoi amd Toug MAéov yvwoToU¢ alyopiBuoug avalvovTal Kal EKQPa-
Cetal n MTOAUTTAOKOTNTA TOUG HE XPNON TWV AVTIOTOIXWV CUUBOAICUWY
TWV KATNyoplwv TOAUTTAOKSTNTAG.

TéNog, mapouactdleTal Kataypagn Twv eI0WV Twv aAyopiBuwy Kal Tumo-
TTOlOUVTAL JE XPriON OPIOUWY Ol TTAéOV YVWOTO( TUTTOL aAyop{BuwV (ToAu-
WVUIKOI, Un TOAUWVUIKOI, TTapdAAnAot aAydpiBuol).

Né€eilc-kAe1da
Enidoon/amodotikdétnTa
alyopiBuou,
Xelpdtepn mepintwon
alyopiBuou,

MéyeBoc e10660v,
OpBotnTa akyopibuov,
MoAumhokdTtnTa
alyopiBuwy,
YuppoAioudc O,
Avdhuon alyopiBuwy,
Eidn akyopiBuwy,
YTOAOYIOTIKN
MoAumhokdTnTa,
Mpooeyylotikoi
aAyopibuol,

EuploTtikoi alyopiBuol

~

5. ANAAYZH AATOPIOMAQN
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Aladiktuo

org/

Kéupog OAvpmadwv
MANPOYOPIKAG UE OXETIKA
mpofARpaTa akyopiBuwy.

N

http://www.ioinformatics.

Epwtnoslg - O¢pata yia culitnon

1

. Mota eival Ta MpwTapyIKA EpwWTrMATA TTOU TiIBEvVTaAL yia TNV Katavon-

on tn¢ emidoong evog akyopibuou;

. TLeival kal mwe pPmopei va ekppacBei n xelpdtepn mepimtwon evog

aAyopiBuov;

. Na mepiypagei to péyeboc tng e10660u evoc alyopiBuou kat va 6obei

éva mapdadelypa avayvwpiong Kat Kataypagng autol Tou peyéboud.

. A6 TTo10UG KUPLOUG TTAPAYOVTEG e€apTdTal 0 XPOVOG EKTEAEONC EVOC

aAyopiBuou;

. MNoleg eival ol amapaitnteg mpoumoBéaoelc yia va givat Suvatn n ov-

YKpIon HETAEU SUO TTPOYPAUUATWY aAyopiOuwY;

6. Na oploBei n amodoTikdTNTA AAyopiBuwy.

9.
10.

11.
12.
13.

. Tteival o é\eyxoc opBoTNTAC EVOC aNYOpPiBIOL Kal TToloL TTEPLOPICHIOI

UTTAPXOULV YIa AUTOV TOV ENEYXO;

. Na meprypagei o tpomoc anddeiéng tng opOéTNTAC EVOC aAyopibuou

kal va 600¢i éva mapdadetypa anddei€ng opboTnTaC aAyopibuovu.

Na 600¢i 0 oplopodg TNG TOAUTTAOKOTNTAC aAyopiBuou.

Me tn BonBela evog SlaypdupaTog va yivel cUyKplon Jeta&u tng Ao-
YAPIOUIKNAG, TNG YPAUUIKNG KAl TNG TETPAYWVIKAG TTOAUTTAOKOTNTAC.
Mola gival N TOAUTTAOKOTNTA TWV AEITOUPYIWV OE OTOIBEC KAl OUPEG;
Mota gival n TOAUTTAOKOTNTA TNG OEIPLAKAG avaliTnong

Mota gival Ta kuptdTepa €idn akyopibuwy;
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1.
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® KegdAawo

Ewcaywyn otov
[Mpoypapuatiopuo

| nepIExoMENA N

H évvola tou
npoypdppatog

lotopiki avadpopn

DuoLKEG KaL TEXVNTEG
YA®WOoEG

Texvikég oxediaong
npoypappdtwv

Avilkelpevoatpagnig
NPOYPAMHATIONOG
MapdAAniog
NPOYPAHHATIOHOG

Mpoypappatiotkd
neppdArovia




Eicaywyn

3Ta TIPONYOUUEVA KEPANALIA AVAPEPONKAPE AVOAUTIKA OTNV AVATITUEN
TWV aAyopiBuwy Kal Twv S1a@opwv TEXVIKWY. 2Td eMéueva Ke@alala Ba
aoXoAnBoUue e Tov TTpoypappaTIops, SnAadn tn SlaTumwon Twv aA-
YyopiBuwv o€ TéTola Hop@ry, WOTE va UmopoUV va uhomoinBouv amno tov
UTTOAOYLOTH. TO KEQPANAIO AUTO AOXOAEITAL PE YEVIKEG EVVOLEG TTOU Eival
ATIOPAITNTECG TIPLV ATTO TNV EVACXOANoN He Tn Sladikacia Tou mpoypap-
patiopov. Opiletal n évvola Tou poypdupatog, mapouataletal pia ov-
VTOUN 1OTOPIA TWV YAWCOWV TTPOYPAUUATIOHOU Kal TwV 10wV TTpoypap-
HOTIOHOU, KABWGE Kal Ol TEXVIKEG TTOU XPNOLUOTTOloUVTAL Yid T OWOTH
Snuloupyia TPOYPAUUATWY. ZUYKEKPIUEVA TTAPOUGCIALOVTAL Ol TEXVIKEG
™G lEPAPXIKNC oxediaong MPOoYPAPHATWY, TOU TUNUATIKOU TTPOYPAUMA-
TIOMOU Kal KUPLA Ol apxEG Tou SopNUEVOU TTPOYPAUHATIOMOU. Emtiong me-
ptypdpetal n Siadikacia mou akohouBeital amd Tn ouvTa&n Tou TPoYPAU-
MOTOC MEXPL TNV TENIKN) TOU EKTENEON ATTG TOV UTTOAOYLOTH Kal TN ARYN
TWV ATTOTEAECUATWV.

AdakTIKOi 0TOYOL

>TOXO0l TOU KEPAAAioU auTou gival o pabnTtAc:

[J va opiCel Tt gival TpOYPAHHA Kal VO KATATACOEL KAl VO GUYKPIVEL TIG
YAWOOEC TIPOYPAUUATIOHOU,

0 vaavayvwpilel Ta KupldTtepa €i6n TTPOYPAUMATIOHOU Kal Va TIEPLYPA-
(€L TA BACIKA XOPAKTNPIOTIKA TWV TEXVIKWV TIOU XpNOolomolovvTal,

[ va SloTumWVEL TA TTAEOVEKTAATA TOU SOUNUEVOL TTIPOYPAUUATIOUOU,

O

va TTeplypa@el Tn Sladikaoia eKTENEONC EVOC TTPOYPAUUATOC,

0 vaava@épel Ta Bacikd TPOYPAUATA TIOU TIEPIEXEL EVA TTIPOYPAUUATI-
OTIKO TIEPIBANNOV.

MNMpogpwTAOELG

[0 H dnuoupyia Tou alyopiBuou apkei yia va emAUCoUUE éva TpoBANUa
OTOV UTTOAOYIOTH;

MNwg draxelpiletal I TANPOPOPIEC O UTTOAOYIOTAG;

I'vwpilelc KAToIEC YAWOOEC TTPOYPAUUATIOUOU;

Mwc kat yoti eEehiooovTal ol YAWOOEC;

O 0O o d

H umapén ocuykekpipévwv pebodoloylwv kat Texvikwv Bonbdst otnv
emiluon Twv mPoBANUATWY;
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6.1 | H évvola Tou mpoypdappatog

H emiluon evég mpoBARATOC e TOV UTTOAOYLOTH TIEPIAAUBAVEL, OTIWG EXEL
noén avagepbei, Tpia e§icou onuavtika otadia.

[] Tov akpiPr mpocdioplopd Tou mpoPAUATOC.
[] Tnvavamtuén tou avtiotoiyou akyopiduou.

(] Tn &latdmwaon tou akyopibuou oe KatavonTr Lop@H Ao TOV UTTONO-
YIoTH.

O TPOYPAUMATIONOG aoXOAE(TaL Pe TO TpiTo auTd otddlo, Tn dnuioup-
yia Tou mpoypdupatog SnAadr Tou cuVOAOU TWV EVTOAWV TTOU TIPETIEL
va 600600V oTov utohoyloTr, WoTe va uhomotnBei o alyoplBuog yia Tnv
emiAuon Tou poARHaTOC. To MPOYPAUUA, TO OTIOI0 YPAPETAL OE KATTOLA
YAWooa Tpoypappatiopou, Sev gival amid n uhomoinon Tou alyopibuov,
oM\ Baoikd otolxeio Tou gival ta dedopéva kat ot Sopég Sedopévwy emi
TWV omoiwv evepyei. AvapépBnke n6n 6ti ol alyopiBuol kat ot Sopég de-
Sopévwy gival pia adldomaotn evotnTa.

O TIPOYPAUMATIONOC Eival AuTOC TToU SiVel TNV eVTUTIWGN OTL OL UTTOAO-
YIOTEC gival €EUTTVEC UNXAVEC TTOU EMIAUOULV Td TTOAUTIAOKA TTpoBARpaTa.

H evtunmwon auth Opwc ival amiwg pia Peudaiodnon. O umoAoyloTic,
WG YVWoTdy, gival pia pnyavr) mou katahafaivel povo SU0 KATAOTATEL, Ol
omoie¢ avtimpoowmnevovTal e SUo aplBuoUg, To undév Kal To éva, Ta Yn-
@ia Tou SuadikoU CUCTANATOC. TO HOVO TIPAYIA TTOU KAVEL O UTTOAOYIOTIC
gival oTolxelwdelg evépyeleg o€ akohouBieg autwv Twv SVo YPNPiwy, aAAG
QUTEG TIG EVEPYELEG TIG EKTENEL pE aoUAANTITN TaxVTNTA. O UTTOAOYIOTHAG
pmopei amAd va amoBnkeVEL TN UVAUN TIG akoAouBieg Twv Suadikwv Yn-
@iwv, va TIC aVaKTd, va KAVEL OTOIXEIWSEIC ApIOUNTIKESG TTPAEEIG UE AUTEC
KOl Va TIG CUYKPIVEL

6.2 | lotopikn avadpopn

A6 T dnpioupyia TOU TTPWTOU UTTOAOYIOTH HEXPL CHUEPA €XOUV AANA-
Eetmdpa moAAG Tpaypata. Ol TTPWTOL UTTOAOYIOTEG, TEPAOTIOL O PéyeB0og
OAANA e TIApa TTOAD TTEPLOPIOHUEVEG SUVATOTNTEG KAl UIKPEG TAXUTNTES
ene€epyaoiag e€ehixBnkav o€ TOAU UIKPOUG O UEYEDOC UTTONOYIOTEC UE
TEPAOTIEG OPWC SUVATOTNTEC KAl TAXUTNTEG EMe€epyaaiac.

Evw Aotrmov 1o UAIKS (hardware) Twv UTTOAOYIoTWV BEATIWVETAL, TEAEIOTTOL-
gital kal Tautdxpova apéxel véeg SuvatotnTeg emeepyaociag, ot BACIKEC
apxEG AelToupyiag Twv UTToAOYIoTWV TTou SlaTunWONKAV TO HaKPIvo 1945
a6 tov Oov Néupav, Sev dNa&av mpakTika kaBdlou. Tnv idla apyry e€¢-
A&N ouolaoTIKA €X0UV Kal Ol YAWOOEG TTIPOYPAUUATIOHOU, Ol OTIOIEG, avV
Kat eeNiooovTal kat cuvexwg epmouTifovTal pe vEeg SuvaTOTNTEG, TA XA-
POKTNPLOTIKA TOUG Kal Ol BACIKEG TOUC IOIOTNTEC OUCIACTIKA TTOPAUEVOUV
Ta d1a.

6. EIXATQI'H XTON NPOrPAMMATIZMO

®

O yA®ooeg
npoypapyatopos
avantixlnkav pe
oKomno TNV enNtKovwvia
ToU avBpwnou
(Nnpoypapyatioti) Pe tn
pnxavi (unoAoylotn).
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orizvo: I

Eva mpdypauua os yA\wooa
pnxavig givai yia akoAou-
Bia duadikwv Yneiwv, mou
QamoTEAOUV EVTOAEC TPOC TOV
ene€epyaoTr] yia OTOIEIWOEIG
Aeltoupyiec.

®

Ot evioAéqg o€ GUPBOAKA
yAwoaoa anoteAolvat
ané cupPBoAikd ovépata
nou avtigtolxolv o€
€VIOAEG NG YAwooag
pnxavig. Ot cupBoAikég
yAwaooeg eivat
ouvOEdEPEVEG HE TNV
OPXITEKTOVIKA KABe
UMoAoyLoTA.

6.2.1 Nwooeg uNXaving

APXIKA Y10 VA UTTOPECEL O UTTOAOYIOTHAG VA EKTENECEL ial OTTOLAOATIOTE AEL-
Toupyia, émpeme va 600800V kateuBeiav ot KATAAANAEC akohouBieg amd 0
kat 1, Snhadr| evtolég og pop@n katavonTr amd Tov utoAoyloTr aAAd
aKATAVONTEC Ao ToV AvBpwTo. O TPOTOC AUTOC HTAV ETTTTOVOC KAl ENA-
XIOTOL UITopoUcav va ToV UAOTTOICOoUY, apol anmaitouoe Babid yvwon
TOU UAIKOU Kal TNG OPXITEKTOVIKIC TOU UTTIOAOYIOTH.

O mpWwTO¢ UTTOAOYIOTAG, 0 Tepipnuog ENIAC, yia va "mpoypappartt-
OTEl", WOTE VA EKTENEOEL KATTOLOUC UTTONOYIOHOUC, ETTPETTE VA aANAEouV
Béon ekaTovtAdeg SIOKOTITEG KAl VA pUBUIOTOUV avTioTolxa OAeG oL
kaAwdwoelg, dtadikaoia e€alpetikd emimovn kal xpovofopa. O "mpo-
YPOUMATIONOC" TWV TTPWTWYV AUTWY UTTOAOYIOTWY, SEV TAV OUCIAOTIKA
TIPOYPAUUATIONOG HE TN oNUEPIVE évvola Tou dpou. O uTToAOYIoTHG ava-
S1apBpwvoTAY, WOTE VA EKTEAETEL TOUC ATTAITOUEVOUG UTTOAOYIGHIOUG Kal
OTn ouVEXEla EMPeTTe va aANAEeL TTAAL N S1ApOpwaor Tou, WOTE va EKTENE-
o€l évav AANO UTTOAOYIOMO.

O1 eVTOAEG eVOC TIPOYPAUATOC KA OHHIEPA UETATPETOVTAL € AKOAOUB{EC
mov amotehovvtal amd 0 Kat 1, TIG EVTOAEG 0€ YAWGGaA PNXavAG, 0w
ovopadovtal, ol OTToieg EKTEAOUVTAL ATIO TOV UTTOAOYIOTH).

6.2.2 ZUMPBOAIKEG YAWOOEG 1 YAWOOEC
XapnAou emmnédou

ATIO TA TTPWTA XPOVIA APXLIoaV Va YivovTal TTPooTaBeleC Yia Tn Snuloup-
yia piag oupBoAikic yY\wooag, n omoia, evw Ba €xet évvola yia Tov dvBpw-
10, B0 HETATPEMETAL ECWTEPIKA ATTO TOUG UTTOAOYIOTEG OTIG AVTIOTOLXEG
akohouBiec amo 0 kat 1. Na mapdadetypa n Aé€n ADD (mpdoBeoe) ako-
AouBoupevn amd duo apBuouc, gival katavonTr amd Tov avepwTio Kal
QTTOUVNUOVEVETAL OXETIKA €UKOAA. H evToAn autr Ba HeTagpaoTei amno
Tov uTtoAoyloTr o€ pia akoAouBia duadikwv Pneiwv Kal oTn CUVEXELD
pmopei va ekteheoTel. To £pyo TNG peTdgpaong To avalapPdvel éva €1d1-
KO TIPOYPAUUA, O GUMBOAOMETAQPATTAC (assembler).

H xprion Twv mpwtwv autwv cUPPBOAIKWY YAwoowy, Tou cuveyi(ouv va
XpnotpomolovvTal yia 181koug oKomoUg, ATav oa@w pia eEENEN amo
TIG akatavonTeg akolouBiec Suadikwv oTolxeiwv. QoTdo0 Tapéuevav
0TeVA OUVOESEUEVEC LUIE TNV OPXITEKTOVIKI TOu KABE umohoyloTr. Emiong
Sev S1€0eTav eVTOAEC TTI0 OUVOETWVY AEITOUPYIWY 0ONYWVTAC £TCL O€ Ha-
KPOOKEAN MpoypdupaTta, mou fAtav SUGKOAO va ypa@ouv Kal KUpla va
ouvTnPENBOoULV. AKOUN TA TTPOYPAUUATA &V UITOPOUV VA HETaPEPBOUY o€
AA\ov S1a@QOPETIKO UTTOAOYIOTH, AKOWN Kal Tou idlou kataokevaoTh. Ot
YAWooeC auTég ovoudaldovTal SUMBOAIKEG ) YAwOOEC Xapnhou emimédou,
a@oU e£APTWVTAL ATTO TNV APXITEKTOVIKH TOU UTTOAOYIOTH.
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10101000 00001010

INDEX=$01 sum = O

10001100 00000001 SUM=502 FOR index=1 TO 10
00111100 LDA #10 SuUMEsuUM+i ndex
01010001 0000001 STA | NDEX NEXT i ndex
01000011 00000001 CLA END
11000000 11111010 LOOP ADD | NDEX
10001100 00000010 DEC | NDEX
1111111 BNE LOOP

STA SUM

BRK

2x. 6.1. Eva mpdypapua o€ y\wooa unxavric, og ouufoAikr y\wooa kat o€ yA\wooa
uPnAou emmédou yia tov urrodoyloud Tou abpoiouato¢ Twv aptBuwv 1 éwg 10

6.2.3 NTA\wooeg uPnAoL emmédou

Ot mapamdvw avemdpKeleC TwV CUUBOAIKWY YAWOOowV Kal N mpoondBela
yla KaAUTEPN EMKOVwVia avBpwmou-pnxavig odriynoav ota TéAn Tng
Sekaetiag Tov '50 oTNV EUPAVION TWV TTPWTWV YAWCCWVY TIPOYPAUMUATI-
OMoU uPnAoL emimmédou.

To 1957 n IBM avéntuée tnv mpwtn YAwooa uPpnioL emmédou, tn
FORTRAN. To 6vopa FORTRAN mpoépxetal amo Tig Aé€eig FORmula
TRANslation, mou onuaivouv petdgpacn tunwv. H FORTRAN avamtuxon-
KE WG YAWOOod KATAANNAN yia TNV eMAUCN HaBNUOTIKWY KAl EMOTNUOVIKWVY
npoPAnudtwv. To mpoypappa mou ypdgetat o FORTRAN 1| o€ omoladrimo-
T€ AA\N YAwooa uPnlou emmédov, petagpdletat anmod tov idlo Tov urtolo-
YIOTH OTIG AKOAOUBIEC TWV EVTOAWVY TNE UNXAVAC UE TN BoriBeta evog e161-
KoL TIPOYPAMUATOC, TTOU ovouddeTal HETAYAWTTIOTAC. To iSlo mpoypapua
FORTRAN umopei va ekteheoTei o€ omolovdrmoTe AANO UTTOAOYIOTH, OPKE(
Va UTIAPXEL O AVTIOTOIXOG METAYAWTTIOTNG YIO TOV UTTOAOYLOTH auTo. H
YAwooa FORTRAN petd amd moANéC aANayEG, TTPOOONRKEG Kal BEATIWOELC
XPNOIUOTTOLEITAL AKOUN KAl OHHEPA YIA ETTIOTNOVIKEG EQAPHUOYEG.

C PROGRAM EQUATI ON
READ (*,1) A,B

1  FORMAT (F5.1)
IF (A.EQ.0) GO TO 20
X=(-1.)*B/A
WRITE (*,2) X
2  FORMAT ('X=',F10.2)
GO TO 50
20 IF (B.EQ.0) WRITE (*,3)
IF (B.NE.O) WRITE(*,4)
3  FORMAT ('AQOPIXTH')
4  FORMAT ('AAYNATH')
50 STOP
END

2x. 6.2. HyAwooa FORTRAN unripée

N mPWTN yAWOOA MPOYPAUUATIOUOU
uynAov emmédou. Mpdkerrat yia
YAwooa katdAAnAn yia ummoAoyiouodc,
&vw voTtepel otn dlaxeipion

apyeiwv dedouévwy Kal yevIKOTEPA
aApaptBuNTIKWv mAnpogoplwv. 'vwplos
TTOAEC BEATIWOTEIC L€ KUPIOTEPOUG
otabuouc Ti¢ ek660oeIC 4, 77, 90/95 Kai
Visual FORTRAN. To mpéypauua tou
nmapadeiyuaroc emAvel Tnv e€iowon

a' BaBuou.

6. EIXATQI'H XTON NPOrPAMMATIZMO
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H FORTRAN, mapd ta 1oXupd XapakTnELoTIKA TNG Kal TIG CUVEXEIC ala-
YEC TTOU TNV KaBI0TOVOAV CUVEXWE ATTOTEAECUATIKOTEPN, OEV UMmopouoe
va KAAUYEL TIC ATTAITAOELC 0€ OAOUC TOUC TOUEIC SpaoTNPIOTATWY, OTIWE
Kal Kapia aAAN YAWooad mpoypauHaTiopoU dev katdgepe. ETol avanTu-
xOnkav kat cuveyiouv va avantiooovTal TOAEC YAWOOEG TTPOYPAMMA-
TIOMOU Yia S1AQopEeC TEPLOXEC SPAOTNPIOTATWV.

To 1960 avamtuxBnke pia AN YAWooa, 0TaBUOC OTOV TTPOYPAUUATIONO,
n YAwooa COBOL. H COBOL 6nw¢ dnAwvel Kal To 6voud tng (COmmon
Business Oriented Language - Kowvrj Y\wood TpocavatoAlGUEVN OTIG
ETXEIPAOELC) €ival KATANNAN Yia avATTTUEN EUITOPIKWY EQAPUOYWY, KAl
YEVIKOTEPA SIAXEIPIOTIKWV £QapUoywy, Topéag émou n FORTRAN voTe-
pouoe. H COBOL kaBiepwBnke w¢ mMPOTUTIO KAl XPNOIUOTIOINONKE amo
TOAEG eTTIXEIPOELG KABWC Kal armd OAn tn dnuoota Sloiknon. H y\wooa
YVWpPLoe TTOAEC eKSOOEIC Kal TTApa TTOANEC EpapIoYEC BpiokovTal og Xpn-
on akoOun Kat orpEPQ.

| DENTI FI CATI ON DI VI SI ON.

PROGRAM | D.  EQUATI ON.

ENVI RONVENT DI VI SI ON.

CONFI GURATI ON SECTI ON.

SCURCE- COVWPUTER. | BM PC.

OBJECT- COWUTER. | BM PC.

SPECI AL- NAMES. DECI MAL- PO NT | S COMVA.
DATA DI VI SI ON.

WORKI NG- STORAGE SECTI ON.

77 X PIC S9(6)V9.
5y.6.3.Hy\dooacoBoL || B PIC 59(6) .
. . 77 B PIC S9(6).
Snutoupynbnke amd tnv Grace
Marray Hopper, a§iwuatiké tou 7 PIC - (6),~.
. U PROCEDURE DI VI SI ON.
mmoAguIkoU vauTikoU Twv HIMA, To ARXH
1960. H COBOL ékave duvartrj tnv :
aélomoinon Twv umoAoyIoTWV amo TI¢ Bl &
ETTIVEIPHOEIC KAl TOUC OpYavIOUoUC 2 P
e mapéyovtag ll()IVU észrec Ry =F B
peEX xve ACCEPT B,

Suvardétntec diayeipiong apxeiwv
Sedouévwy. Eva mpdypauua COBOL
S1aBétel Téooepig umodlalpéoelg
(divisions). H y\wooa xpnoiuomoltei
TIEPIYPAPIKS TPOTTO yia T ouvTtaén

DISPLAY ‘' ‘.

IF A =0 GO TO ROYT-1.
COMPUTE X = B * (-1) / A.
MOVE X TO WX

TV EVIOADV LE YOR O GTwv DISPLAY ‘' H AYXH EINAI : VWX,
OV HEXeNON PH STOP RUN.
™C ayyAikic yAwooac, émws ADD, ——
MULTIPLY, MOVE k.Am. ue amotéAeoua | E B - 0
™ 6nuloupyla,ysvu<a ’uaKpooms’)\wv sy A
TpoYPAUUATWV. KABe evToAr Tne ELSE
YAwooac tepuartifetai ue TeAgia.
To mpdypauua Tou mapadeiyuatog s NATH
STOP  RUN.

emAvelr TV e€iowon a' Babuou.
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Mia amo TI¢ oNPAVTIKOTEPES YAWOOEG TTPOYPAUMATIOMOU PE ENAXIOTN
TIPOKTIKN EQAPMOYT, AANA TTou €N PEace 181aiTEPA TOV TIPOYPAUMATIONO
Kal TG eMOpeVe YAWooeg, eival n ALGOL (ALGOrithmic Language - A\yo-
p1BuIkA YAwooa). AvamtuxBnke amd Eupwmaioug eMOTHPOVEG, apXIKA TO
1960, ue okomd TN dnpioupyia YEVIKAG @UONG TTPOYPAUUATWY TTOU VA N
OUVOEOVTAL UE CUYKEKPIUEVEC EQUPOYEC.

10 REM ENIAYSH EEIZQSHR A’ BAGMOY
20 INPUT “A=",A

30 INPUT “B=",B

40 IF A=0 THEN 100

50 X=-B/A

60 PRINT “X=";X

70 END

100 IF B=0 THEN PRINT “AOPIXTH” ELSE PRINT “AAYNATH”

110 END

2x. 6.4. HyAwooa BASIC dnuioupyribnke to 1964 oto Dartmouth College amé

T0UG KaBnyntéc Kemeny kat Kurtz. Xtéxo¢ twv dnuioupywy tne Atav n vAomoinon

uiag amric yAwooag mpoypauuatiopou yia ekmaiSeutikouc okormroug. H BASIC
YVWPIOE EKTTANKTIKH 81a600N UE TNV EUPAVION TwV UikpoUmodoyiotwy (1975).
O mpwto¢ SiepuUnVveuTic TnG yAwooac o 8K ROM ritav épyo twv Bill Gates kai
Paul Allen. A onusiw6ei 61 n etaipeia Microsoft 1i6pU6nke amd tov Bill Gates
YIa TNV EUITOPIKN EKUETAAAEVON auToU Tou SigpunveuTi. H ékdoon GWBASIC

mapouvatdletai o 1981 ue tov IBM PC. KUpio xapaktnploTiké TnG yAwooag ivai n
Umrapén aplBUwWyY TwV Ypauuwy Tou TPOYPdUUATOS, Ol 07T0i0l XpNnaloTolouvTal
Kat w¢ Béoeic mpoopiouol evtoAwv StakAddwonc. EEEAIEN Tn¢ yAwooac eivat ot
ekbooeic QuickBASIC kat Visual BASIC. To mpéypauua tou mapadeiyuatoc emAUE!

v e€iowon a' Babuod.

>ta péoa tn¢ Sekaetiag Tou ‘60 avamtuxOnke n ya\wooa PL/1 (Pro-
gramming Language/1 - N\wooa Mpoypauuatiopou um' aptBuov 1) mou
TPooTAdNoE, Xwpic emrtuyia, va KaAUPel OAOUC TOUG TOUEIC TOU TTPO-
YPAUMATIOUOU, EMOTNOVIKOUG KAl EUTTOPIKOUE, AVTIKABIoTWVTAG TOCO
™n FORTRAN 600 kat tnv COBOL.

210 XWwpo TG Texvntng Nonpoolvng avamtixBnkav SUo YAWOOEG apKETA
S10popeTIKEC ammd ONeG TIG AMEG. ZTa péoa Tou '60 avamtuxOnke oto MIT
n LISP (LISt Processor — Ene€epyaoTtric Aiotac), y\wooa n omoia mpocava-
Tohietal o€ xelptopd ANiotwv amd cuUBoAa, kat n PROLOG (PROgramming
LOGic — Aoyikog Mpoypappatiopdc) otig apxég Tou '70. Ot SUo auTég yA\wo-
0€EC Xpnotpomnolouvtal o€ eoARuata TexvnTnE vonuoouvng (EUmelpa ou-
otApata, mayvidla, eme€epyacia QUOIKWY YAWOOWV K.ATL.).

AUO ONUAVTIKOTATEG YAWOOEC YEVIKOU OKOTIOU, Ol OTTOiEC avamntuxOnkav

T Sekaetia Tou '60 aANA Xpnotpomolouvtal TApa TOAU OTIG NUEPEG Mag,
givat n BASIC kai n PASCAL.

H yAwooa mpoypappatiopot BASIC (Beginner's All Purpose Symbolic
Instruction Code - ZupoAikog Kwdikag Evtohwv lMevikig Xpriong yia Ap-
XAPLOUG) apXIKA avamTuxOnke, Omw¢ SNAWVEL Kal TO OVOUA TNG, WE YAWO-

6. EIXATQI'H XTON NPOrPAMMATIZMO
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TO KYBOS :A

Zy. 6.5. Hydwooa npoypauuatiopou LOGO
oAokAnpwOnke o 1967 otn Bootwvn amd
Tov Seymoyr Papert. To évoud tn¢ mpoépxetal
amd tnv EAAnviki Aé€n "Adyoc”. Mpdkeital yia
YAwooa katdAAnAn yia tnv eilcaywyrj otov

PU SETPOS

PU HOVE PD

REPEAT 4 [FD :A RT 90]

[20 20] PD

REPEAT 4 [FD :A RT 90]

PU SETX :A SETY O PD

TTPOYPAUUATIONO HABNTWV UIKEC NAIKiac. To
mpoypauua tou mapadeiyuatog oxedidlel évav

KUBo akurc A ue 81aboxIKEC KIVAOEIG

REPEAT 2 [FD :A RT 45 FD 29 RT 135]

REPEAT 2 [FD :A RT 45 FD 29 RT 135]

, END
NG xeAwvag.

0a yla TNV eKTaideuon apxapiwv oTov MPOoYPAUMUATIONS. ZXESIAOTNKE
yla va ypd@ovtal cUVTOuad TTPOYPAMMATA, Ta omfoia eKTEAOUVTAL UE TN
BonBeia digpunveutn (interpreter). H avanmtuén ouwe Twv pikpolmolo-
YIOTWV Kal 0l ouVeXei ekSOTEIC TNG YAwaoag BoriBnoav otnv e§amwon
NG, TOOO WOTE VA YiVel iowg N SNUOPINECTEPN YAWOOGA GTOUC TIPOCWTTI-
KoUG urtoloyloTéc. H Tumomoinor tng &€ amd t Microsoft pe T ekdooelg
QuickBasic kal kUpta pe tn Visual Basic, kaBiépwaoe tn YA\wooa wg mpoTu-
TT0 Y10 QVATTTUEN EQPAPPOYWY OE TIPOCWTTIKOUG UTTONOYIOTEG.

H yAbooa PASCAL (SnpoUpynua tou kaBnyntr Niklaus Wirth) épepe pe-
YAAEG aANaYEG OTOV TIPOYPAUMATIOUO. Mapouacidotnke o 1970 Kat oTn-
pixtnke mdvw otnv ALGOL. Eival pia yA\wooa YeVIKAG Xxpriong, n omoia
givat KatdAAnAn t1éo0 yia Tnv ekmaideuon 600 kat tn dnuioupyia loxu-
PWV TTPOYPAHUUATWVY KABE TUTTOU. XAPAKTNPIOTIKO TN YAWOOAC gival n
KataAAnASTNTA yia T Snuioupyia Sopnuévwy mpoypaupdtwy. H PASCAL
yvwploe Kal ouveyiCel va yvwpilel tepdoTia eEamiwon €181KA 0To XWpo
TWV UIKPOUTIOAOYIOTWV Kal armoTéAETE TN BAon yia TNV avantuén aAwv
LoxuPOTEPWY YAwoowv omwg n ADA kat n Modula-2.

210 Héoa Tou 1960 TTAPOUGCIACTNKE VIO TTPWTN POPA Mia TeXVIKN oxedi-
aong MPOYPAUUATWY TToU EUEANE va aANAEEL pL{IKA TOV TPOTIO AVATITU-
&N¢ mpoypappdTwy KaBwe Kal TIC (SL1EC TIC YAWOOEC TTPOYPAMUATIOMOV.
H texvikr Tou Sopnpévou mpoypappaticpol n omoia e€ac@alilel Tn
Snuioupyia TPOYPAUUATWY ATTAWY OTN CUYYPAPH KAl TNV Katavonon
Kal eUKoAwV otn S16pBwon. O dounuévog TPoyPAPMATIOUAC Kal Ta Xa-
POKTNPIOTIKA TOU Ba TAPOUCIACTOUV EKTEVWC OE EMOMEVN TIAPAYPAPO.

2x. 6.6. HyAwooa LISP dnuioupyribnke to (DEFUN a- exi sosi (a b)

1959 oto MIT. lNpodkertat yia un Stadikaciakn
YAwooa ou mpoopiletal yia v eneéepyacia
ouuBoAIkwy Sebouévwv. Bacikég TUmog
Sedouévwy, amd tov omoio e€dAou mipe Kal
T0 6voud g, eival n ouvbedeuévn Aiota. XTo
mapddelyua gaivetai pia ouvapTnon g
yYAwooag, mou emiAUel v e€iowon a' Babuod.
To mpoypauua ektereital Sivovtac otn ypauun
EVTOAWV T1.X. (a-exisosi 2 5).

(princ a)

(princ b)

AN

(princ
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(setf apot (- (/ b a)))

(princ “H e&lowon ")

(princ “x + )

0 éxel ooav AUon x

(princ apot))

")



Mia akopun yAwooa mou yvwptoe peydin diddoon eivat n yh\wooa C. H C
avantuxonke ota epyactripla tng eTatpeiag BELL kat xpnoipomotribnke
yla tnv avamtuén tou Aettoupyikol cuatrpatog Unix, y\wooa pe loxupd
XOPAKTNPLOTIKA, HEPIKA Ao auTd Kolvd pe Tnv Pascal kKatdAnAn yia avd-
ntué€n SoUNUEVWY EQAPUOYWV OANA KAl e TTOANEC SuVATOTNTEC YAWOOAG
xapnAou emmédou. H C e€ehixtnke otn yYAwooa C++, TTOU €ival QVTIKEIUE-
VOOTPAPNC. H 16£d TOU AVTIKEIMEVOOTPAPOUCE TTPOYPAUHATIOHOU TTa-
POUCIACTNKE YIa TTIPWTN Qopd 0tn SeKaETia TOU ‘70 Kal GuVeXi(el akOun
va am\wveTal aAAAalovTag Tov TapadosiaKo TTPOYPAUMATIONO. AGYW TNG
ONMACIOG TOU AVTIKEIUEVOOTPAPOUG TIPOYPOAUMUATIOHOU HEPIKA OTOIXEIN
Tou mapovaotalovtal o€ EexwPLoTH TAPAYPAPO.

#include <stdio.h>

int main (int argc, char* argvl[])
{

float a, b;

printf (“A = 7);

scanf (“%f”, &a);

printf ("B = ”);

scanf (“"$f”, &b);

if (a==0) {

if (b ==0) {

printf ("AOPISTH\n”) ;

} 2. 6.7. HyAwooa npoypauuatiopot C

el se {

printf ("AAYNATH\Nn"”) ;

} Dennis Ritchie. H yl\wooa C sivai pia dounuévn
} S1adikactakn yAwooa YeVIKIS xpriong mou

el se {
printf ("X = $f\n”, -b/a);

return O;

Ta televtaia xpovia xpnotuomolegital 1dlaitepa, 161KA yia TTPOYPAUUATL-
ouo oto Aladiktuo (Internet), n JAVA. H JAVA €ival pia avtikelyevootpa-
@N¢ yYA\wooa mou avantuxOnke amod tnv etaipeia SUN pe okomod tnv ava-
nituén EQApPoywy, Tou Ba eKTEAOUVTAL OE KATAVEUNUEVA TTEPIBANOVTA,
OnAadn og SlapopeTIKOUC UTTOAOYIOTEG Ol oTToiol Eival cuvoedelévol OTO
Aladiktuo. Ta TpoypaupaTa autd YmopoUV va ektehouvTal amo Slagpope-
TIKOUC UTTOAOYIOTEC, TTPOOWTTIKOUC 1] HEYAAA CUCTAMATA HE SIAQOPETIKA
AeITOUPYIKA cuoTAATA XWPIG AAAYEG.

H epgpavion twv ypa@ikwy mepiBarloviwy gpyaciag Snuiolpynoe Tnv
avaykn yta avantuén mpoypapudTwy Tou va eKPETAANEVOVTAL TOV Ypa-
(PIKO aUTO TPOTIO ETIKOIVWVIAG XPOTN-UTTOAOYIOTH. XTa TTEPIOCOTEPA

6. EIXATQI'H XTON NPOrPAMMATIZMO

avamtixOnke ota epyaotripia Bell tng
auepikavikriG etaipeiag At&T 1o 1972 amé tov

Xxapaktnpiletal amé AtéTnTa 0NV éKPPAcn
Kat yia mAoUcoia ouAAoyn TEAEOTWV Kal TUTWV

} Sebouévwv. 2teva ouvdedeuévn ue to UNIX,

n yAwooa C xpnoiuormolgital euplTata yia
Snutoupyia AEITOUPYIKWY OUOTNUATWY Kal

} A wv makétwv AoyiouikoU. To mpdypauua Tou
mapadeiyuatog emAvel tnv €iowon a' Babuod.
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TTPOYPAUMATIOTIKA TIEPIBANOVTA TTOU UTTpXAV, ATav TTOAD SUOKOAN £w¢
aduvatn n avantuén eQapUOYWY, IKAVWY VA EKPIETAANEVOVTAL TA YPAPIKA
QUTA XOPOAKTNPIOTIKA.

CLEAR
“1. EIZATQI'H ZTOIXEIQN”
“2. EKTYIQYXH ETIKETQN”
“3. IIPOBONH"”
“4. TENOZ”
INPUT “EmiAéfte [1..4] : “ TO CHOICE
DO CASE
CASE CHOICE=1
APPEND
CASE CHOICE=2
LABEL FORM PELATES
CASE CHOICE=3
BROWSE
OTHERW SE

QT
END CASE

oY) ) Y oY)

2. 6.8. H dBASE mapouoidotnke ota téAn ¢ Sekastiag tou ‘70 amd tnv etaipeia
Ashton-Tate apyika yia uikpoUmoAoyloTéG 8-bit kat apydTepa yia mPOowWMKOUS
umoAoyiotéc. H dBASE urripée o omoudaidtepog ekmpoowmog eEEAIYUEVWY YAWOOTWY
Kal EPYAAEiwY MPOoypaUUATIOUOU TNE ETOXAE UE KUPIO XAPAKTNPIOTIKO TIC EEQIPETIKEG
Sduvatrdétnteg Siayeiptons apxeiwv (Bdoswv) dedouévwy. H dBASE umopoioe va
AEITOUPYE( Ue GuEDN EKTEAEON TWV EVTOAWV TNE uéoa amd uia Staloyikh Siemagn
XpNotn, Ue ouvémeia va umopei va xpnotuomoinBei kat amé dtoua pe EAGXIOTEG YVWOEIG
nmpoypauuatiopou. To yeyovoc auté ouvéBale otny supeia S1adoon Twv mpoowITKWV
ummoAoytotwv. H mAéov Stadedouévn ékboon ritav n dBASE Il Plus. EEEAER Tng

urrpée o Clipper uetaylwtti{éuevn yAwooa, e tnv omoia dnutouvpyribnkav mArbog
EUTTOPIKWV EQAPUOYWVY OE TTIPOOWTTIKOUC UTTOAOYIOTEG. Ta mpoidvTa autd, mou ouyvd
emmovoudlovtal xBASE, unipéav mpodyyelol twv onuepivav makétwv Staxeiptong
Baoswv dedouévwy émwe n Access. To amdéomaoua mpoypduuatoc touv mapadeiyuatog
mapouvotadel éva ugvou emAoywy Kai eKTeAel SiakAadwon otny avtiotoixn Asitoupyia.

‘Etol epgavioTnkav YAWOOEC 1 VEEC EKOOTEIC TWV YAWOOWV TTOU UAOTIOL-

OwyAwooeg uPnAou
ennédou xpnatonolouv
WG EVIOAEG anAég
AEEeLG TNG ayyAIKNAG
yAwooag akoAouBwvtag
auotnpoUq Kavoveg
ouvtaéng, oL onoieg
petagpadovtal ané tov
{510 Tov unoAoyloth

o€ EVIOAEG 0€ YAwoaoa
pNXavig.

oloav TIG £VVOLEC TOU 08NYOUMEVOU ATIO TO YEYOVOG TIPOYPAHMMATIGHOU
(event driven programming) kal Tou OmTIKoU TPOoYPApHATIOHOU (visual
programming).

Me Tov 6po OTITIKO €VVOOUE TN SuvatoTnTa va SNUIOUPYOUHE YPAPIKA
0AOKAN PO TO MEPIBANOV TNC EQAPUOYNG, Yia Tapddelyua ta mAaiota dia-
AGyou ) Ta pevou. Me Tov 6po 0d8nyoupevo amd To YeEyovog EVWOOULE TN
SuvaTdTNTA VA EVEPYOTIOLOUVTAL AEITOUPYIEG TOU TTPOYPAUMATOC UE TNV
EKTENEON EVOC YEYOVOTOG, YIa TTAPASELY A TNV EMAOYH Mg EVTOAAG amd
€va VO 1 TO KAIK TOU TTOVTIKIOU.

Otmo S1adedopéveg YAWOTEC TTIPOYPAUUATIOUOU OE YPAPIKO TIEQIBANNOV
YIO TIPOCWTTIKOUG UTTOAOYIOTEG gival n) Visual Basic, n Visual C+ + kai n Java.
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NMAEONEKTHMATA TON TAQZXON YWHAOY ENMINEAOY

310 MAEOVEKTAMATA TWV YAWCGOWV TTIPOYPAUUATIOUOU UPYNAOU emméSOU OE OXEON UE TIG CUUBONIKEG

MTTOPOUV Va avagepBouv:

0 O QUOIKOTEPOC Kal 1Mo "avBpwmivoc" TpOToC ék@paong Twv TPoBANudTwy. Ta mpoypdupata o€
YAwooa uPnlou emmédou gival Mo KovTd ota TTPOBAAATA TTOU EMAUOUV.

0 H ave€aptnoia amd Tov T0MO Tou UTTOAOYIOTH. Mpoypdupata o€ pia YAwood uPpnAou emmédou
MTTOPOUV Va EKTEAEOTOUV O€ OTTOIOVORTIOTE UTTOAOYIOTH HE EAAXIOTEC 1] KaBOAov petatpoméc. H
SuvatoTnTa TNG HETAPEPOIUOTATAG TWV TIPOYPAUUATWY Eival ONUAVTIKO TTPOCOV.

0 H eukolia g ekudOdnong kat ekmaideuong we amoPEOLA TWV TTPONYOUMEVWV.

0 H 81opBwon Aabwv Kal n ouvTAPNoN MPOYPAUUATWY 0 YAWood uPnAou emméSou gival TOAD
EUKOANOTEPO £pYoO.

JUVOAIKA ol YAwooeg uPnAoU emméSOU EAATTWOAV CNUAVTIKA TO XPOVO KAl TO KOGTOG TAPAYWYNS

VEWV TIPOYPAUUATWY, a®oU AlyOdTEPOL TIPOYPAUMATIOTEG UTTOPOUV O IKPATEPO XPOVO VA avamtU-

Eouv TPoyPAUHATA TTOU XPNOIUOTIOIOUVTAL OE TTEPIOCOTEPOUG UTTONOYIOTEG.

~

6.2.4 TAWGOOEG 4NG YEVIAG

O1 YAwooeg uPniol emmédou (YAWOOEC 3nC YEVIAC) YVWPLoav JEYAAN
emrTuyxia AOyw Twv MAEOVEKTNUATWY TTOU TTapouatalouv. QGTOCO0 ameu-
Buvovtal pévo o TPOYPAUMATIOTEG. O XPHOTNG EVOC UTTOAOYIOTH Sev €ixe
™ SduvatdtnTa va emM@EPEL AANAYEC O€ KATIOLO TIPOYPAA, TTPOKEIUEVOU
Va IKAVOTIOIACEL Jia VEA avAyKn Tou. 2TadlaKd 0w TTOANEC YAWOOEC
€£QOdIAaTNKAV [UE EPYOANEIQ TIPOYPAUUATIOOU TTIOU ATTOKPUTTTOUV TTOAEC
AETITOUEPELEG OTIO TIG TEXVIKEG UAOTIOINONG KAl UE AUTA O XPOTNG UMTOPE(
va EMAUVEL LOVOC TOU UIKPA TIpoARpaTa epappoywy. Auth n avéavope-
VN TAoN AmOKPUYPNG TNG APXITEKTOVIKAG TOU UAIKOU Kal TNG TEXVIKAG TOU
TIPOYPAUUATIOMOU 08 yNnoE OTIC YAWOOEC 4Nn¢ YeVIAG.

2TIC YAWOOEC AUTEC 0 XProTNG €VOC UTTOAOYIOTH €xel TN SuvatdTtnTa,
OXETIKA €UKOAQ, VA UTTOBANEL EpWTACELG 0TO CUCTNA 1 VO AVATITUOGEL
EQAPHOYEC TTOU AVAKTOUV TTANpo@opiec amd Bdoelg dedouévwy Kal va
kaBopilel Tov akpIPr] TPOTIO EUPAVIONC AUTWV TWV TTANPOPOPLWY, OTIWC
OTO TTAPASEIYHA TTOU AKOAOUBEL.

SELECT ENAME, JOB, SAL
FROM EMPLOYES
WHERE DEPTNO=20
AND SAL > 3000;

H epwtnon avuth os SQL ekteAei avalitnon otn Bdaon dedouévwy
EMPLOYES kal emotpéel 1o dvoua, Tn B€on Kal To oBo6 Twv umaAAfAwy
¢ 61evBuvonc 20 mou KepbiCouv mavw amd 3.000€.

6. EIXATQI'H XTON NPOrPAMMATIZMO

113



4 )
TAZINOMHZH TAQXXQN MPOrPAMMATIZMOY

'O\eC 01 YAWOOEG TTPOYPAUUATIOHOU TTOU €X0UV avamTtuxBei péxpt orjuepa avTIMPoowITeLouV S1dPo-
PEC I6€EC TTAVW OTOV TIPOYPAMMATIONO Kat n KaBepia gival ouvBw¢ KaAAUTEPA TTPOCAPUOCUEVN OF
OpPIOpEVEC KaTNyopieg TPORANUATWY. H peydAn TAElOPN@ia TwV YAWOOWV AVhKEL 0TNV Katnyopia
Twv dtadikactakwyv (procedural) y\woowv. Eival yvwoTéc emiong kat we akyoplOUIKEG YAWOOEC, yiaTti
gival oxeSla0UEVEG Yla va EMTPEMOUV TNV LAoTToinon aAyopiBuwv. ANEG Katnyopieg YAwoowv upnAol
emmédou givat:

0 AvTiKelpevooTpageic YAwooeg (object-oriented languages)
0 Zuvaptnotakég yYAwooeg (functional languages) m.x. LISP

0 Mn dadikaciakég yAwooeg (non procedural languages) m.x. PROLOG. XapaktnpiCovtal miong
Kall WG YAWOOEC TOAU uPnAou emmédou.

U Mwooeg epwtanavtioewv (query languages) m.x. SQL.
Mia G Ta&ivépnon pmopei va mpokUYel pe Bdon tnv meploxn xprions. Me autd to kpttrpto Slakpi-
VOUUE:

U FAWOoEG YeVIKNAG XPRoNG. OcwpnTiKA KABE YAWOOA YEVIKAG XPHoNG UMopEl va Xpnotpomoindei yia
v eniduon omotoudnimote MPORANUATOC. XTNV TPAEN WOTO0O KABE YAWooa €xel oxedlaoTel yia va
avTamoKpivetal KAAUTEPA o€ oplopévn Katnyopia mpofAnudtwy. Alakpivovtal oe:

0 FA\WooEC EMOTNMOVIKAG KatevBuvonc (science-oriented languages) m.x. FORTRAN
0 FM\wooeg umopikni katevbuvong (business-oriented languages) n.x. COBOL.

A¢ onUEWWOE( 0TI 0pIOUEVEG YAWOOEC Ta KATAPEPVOLV €€i00U KAAd Kal 0Toug U0 TTIPONYOUEVOUG
Topeig m.x. BASIC, Pascal.

0 FAWOOCEC MPOYPAUMATIGHOU GUGTNUATWYV (system programming languages) m.. C.
0 FA\wooeg TeXvNTHG vonpoouvng (artificial intelligence languages) m.x. LISP, PROLOG.

0 FM\wooeg 181K XPNong. MpoKeLtal yia YA\wooeg TOU XpNOLOTTOloUVTAL O EISIKEG TIEPLOXES EQAP-
HOYWV OTTWG TL.X. OTA YPAPIKA UE UTTOAOYIOTH, OTN POUTTOTIKY, 0TN OXESIO0N OAOKANPWUEVWY KUKAW-
pdtwy, ota Zuothpata Aloiknong Baoswv Asdopévwy, otny ekmaideuon Péow UTTOAOYIOTH K.qL.

Moia givatl n KaAUTEPN YAWGOA TIPOYPAHUATIOHOU

3TNV 1OTOPIA TOU TTPOYPAUMATIOHOU €xouv avamtuxBei XINASEG YAWOOEG Kat auTr T oTlyur Xpnoluo-
TTOLOUVTAL HEPIKEG EKATOVTADEC. YTIAPXOLV YAWCOEG KATAAMNAEG yia avamTtuén EI0IKWV EQAPUOYWV Kal
AAAEC KATAMNAEG Y1a YEVIKH XPrion. YTIAPXOUV YAWOOEG KATAMNAEG yia ekmmaideuon Kat AAEG yia avd-
TITUEN EUTTOPIKWV EQAPUOYWV. PAWCTEC TIOU EMITPEMOUV TNV EUKOAN avATTuén EQAPUOYWY O YPAPIKO
TIEPIBANOV Kal ANNEC TTOU EKPETONAEVOVTAL TA TTAPANNAA CUOTAMATA. YTIAPXOUV YAWOGEG TTOAU IOXUPEC
OANG TTOAUTTAOKEG Kall YAWOOEC XwPIG HEYANEG SuvaTOTNTEG AAAA ATTAEG KAl EUKOAEG OTNV €KUdOnon. O
TIPOYPAMMATIOTAG KAAEiTAL va eMAEEEL TNV "KAAUTEPN" YAWOOA Yla va UAOTIOIROEL TO TIPOYPAUUA.
MropoUue va 1oxupiotoUue pe Befaidtnta 6Tt pia yAwooa mpoypauuatiopol mou va eival QVTIKEIUEVIKA
KaAUTepn amd Ti¢ AAAEG Sev UTTGPXEL, OUTE TPOKEITAL VA UTTAPEEL.

H emAoyn TG YAWooag yia tnv avantuén piag epappoyne e€aptdtat amd to €idog g epapuoynig, To
UTTOAOYIOTIKO TTEPIBANNOV OTO OTI0i0 B EKTEAEDTEI, TA TTPOYPAUUATIOTIKA TTEPIBAANovTa TTou S106¢-
TOUE Kal KUPIWG TIG YVWOELC TOU TIPOYPAMMATIOTH. ZUVHOWE 0 TPOYPAUUATIOTHG EMAEYEL pia YAWooQ,
TTOU PUOIKA EMITPETEL Kal SIEVKOAUVEL TNV avAmTuén Tou €idoug TNG EQAPHUOYNAG OTO CUYKEKPIMEVO
TEPIBANOV UE BAON OPWC TIC TTPOOWTTIKEG TOU YVWOELG KAl TIPOTIUAOELG.
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6.3 | DUGCIKEG KAl TEXVNTEG YAWOOEG

Ol YAwooeg mpoypappatiopol avantixfnkav yla va Prmopei o mpoypapl-
HaTIOTAC VA SIVEL TIC EVTOAEC TTOU TTPETIEL VA EKTEAEDEL O UTTOAOYIOTG.
Xpnotyomotouvtal SnAadn yla TNV EMKOIVWVia TOu avOpwmou Kal TNG
MNXAVNAG, OTIWG AVTIOTOLXA Ol PUOIKES YAWOOEG XPNOILOTIOI0UVTAL YIA TNV
eMKovwvia Peta&u tTwv avBpwwv. Ot YA\WOOEC TTPOYPAUUATIOHOU, TTOU
elval texvnTég YAWooeg, akoAouBoUV TI¢ BACIKEG EVVOLEG KAl APXEC TNG
YAwoooloyiag, EMOTAUN TTOU HEAETA TIC QUOIKES YAWOOEC.

Mia yA\wooa poobiopiletal amd 1o aA@AfnTo Tng, 1o Ae§INOYIO TNG, TN
YPOUMATIKN TNG KAl TEAOC TN onpactoloyia TnG.

To ah@apnto

AN@ARNTO piag YA\Wooag KAAETal TO CUVOAO TwV OTOIKEIWV TTOU XPNOIo-
moleital amd T y\wooa.

Na mapddetypa, n eNANVIKA YAwooad epléxel Ta €€i¢ ototxeia: Ta ypap-
pata Tou akgapntou meld kat kepahaia 48 dSnhadn xapaktnpeg (A-Q kat
a-w), Ta 10 Yneia (0-9) kal 6Aa ta onueia oti€nc. AvtioTtolxa n ayyAikn
YAwooa mepIAapBAvel Ta ypdupata Tou ayyAtkol ah@apritou (A-Z kat
a-z) kaBw¢ kat Ta Pneia kat OAa Ta onueia oTtiéng mou xpnolpomolouvTal.

To Aei\oylo

To Ae€INoylo amoTeleital amod éva UTTOGUVOAO GAWV TwWV AKOAOUBIWV TTou
SnpioupyouvTal amd Ta otolxeia Tou aA@afrtov, Tig Aé€elg mou eival de-
KTEC amo Tn YAwooa. Na mapddeiyua, otnv EMnVIKA YAwooa n akoloubBia
Twv ypappdtwy ABTA gival ekt agpou amoteAei Aé€n, aAAd n akolouBia
ABTAA dev amotelei AéEn TG ENNVIKAGC YAWooag, dpa Sev givat dekTn.

H Fpappatiki

H Mpapuatikn amoteAgital amo To TUTTIKO 1) TUTTOAOYIKO (accidence) Kat
TO OUVTOKTIKO (syntax).

Tumiko gival To 6UVOAO TWV Kavovwy TTou opilel TIC MOPPEC UE TIC OTTOIEC
pia AéEn eival amodekTh. Na mapddelyua, otnv EANNVIKN YAWooa ol AéEEIC
YAWOOQ, Y\wooac, YA\WoOoeC eival 0eKTEC, v N AéEn YAwooat Sev ival
amodekTn.

JUVTAKTIKO €ival TO GUVOAO TwV KAvOvwv Tmou kaBopilel Tn vopipudtnTa
¢ Sidtaéng kat Tng ouvdeonc Twv Aé€ewv TN YAWooag yia Tn Snuioup-
yia mpotdoewv.

H yvwon Tou CUVTAKTIKOU eMITPETEL TN SNUIOUPYIA CWOTWV TTPOTACEWV
OTIC PUOIKEC YAWOOEC, EVW OTIC YAWOOEC TTPOYPAUUATIOHOU TN Snuioup-
Vi CWOTWV EVTOAWV.

H onpactoloyia

H onuacioloyia (Semantics) gival To cUVoAo Twv Kavovwy 1Tou kKabopilel
TO vONUa Twv AEEWV Kal KATA EMEKTAOT TWV EKPPACEWV KAl TIPOTACEWY
IOV XpNOolgomolouvTal O€ pHia yAwooa.

311G YMWOOEG TIPOYPAUUATIOUOU Ol OTTOIEG €ival TEXVNTEG YAWOOEC, 0 SNnL-
0UPYOC TNE YAwooag amo@acilel Tn onuaciohoyia Twv Aé€ewv TG YAWooac.

6. EIXATQI'H XTON NPOrPAMMATIZMO
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KdBe y\wooa
npoadiopidetal and
10 aA@ApNTo g,

10 Ag&IAdy16 NG, Tn
YPOAHMATIKA TNG KAl Tn
onpacloAoyia Ing.
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H epapxikn oxediacn
N LEPUPXIKOG
NPOYPUPHATIOHOG
xpnotponotei in
OTPATNYIKA TNG
ouvexoug diaipeang
Tou npofAnpatog o€
unonpoBAipata.

Ala@OPEG PUOIKWYV KAl TEXVNTWV YAWCOWV

Mia Baoiki Stapopd HeTAEL PUOIKWVY Kal TEXVNTWV YAwoowv gival n du-
vatotnta e§ENENG TOUG. Ol QUOIKEG YAWOOEC eEENIOOOVTAL CUVEXWC, VEEC
Aé€elc SnuioupyouvTal, KAVOVEC YPAMMATIKAC Kal ouvTa&ng aANalouv pe
Vv mdpodo Tou Xpdvou Kat auTtd ylati N YAWood XpnolomoleiTtal yia Tnv
emkowvwvia petav avbpwmnwy, mou e€eAiocoovtal kal aAalouv avdioya
HE TIG ETTOXEG KAl TOV KOIVWVIKO TTEPIYUPO.

AvtiBeTa ot TEXVNTEG YAWOOEC XapaktnpilovTal amod oTactpotnTa, apou
kataokeudlovtal cuVEISNTA Yia éVa CUYKEKPIUEVO OKOTTO.

Q01600 cUXVA Ol YAWOOEG TTPOYPAUUATIOHOU BeATIWVOVTAL Kat HETABAN-
Aovtal amd Toug Snutoupyouc Toug, e okotd va SlopBwBouv aduvapieg
1 va KAAUYPOUV PEYOAUTEPO EVPOC EPAPHOYWYV 1 TEAOC va aKoAouBricouv
TG véeg e€elielc. O yY\wooeg mpoypappatiopol aldlouv oe emimedo
Slahéktou (yia mapadetypa GW-Basic kat QuickBasic) i o€ emimedo emé-
KTaong (ya mapadetypa Basic kat Visual Basic).

6.4 | Texvikég oxediaong mMpoypappATWY

ATIO TNV apxn TNG ELPAVIONG TWV UTTOAOYLIOTWVY YiVOVTal CUVEXEIC TTpO-
omndaBeleg avantuéng neBoSoAoylwy Kal TEXVIKWV TTPOYPAUMATIOHOU, TTOU
Ba e€aopaliCouv Tn dnuiovpyia amwy Kal KOUPWV TTPOYPAUUATWY, TNV
€UKOAN YPa®r} TOUG 600 KAl TNV KATAVONOT] TOUC.

6.4.1 lepapxikn oxediaon mMPoypAapHaATOG

H texviki TnG lepapyikng oxediaong kat emiduong i n dtadikacia oxe-
Siaong "amd emdvw PO Ta KATw" OTIWG cuxvd ovoudletal (top-down
program design) mepA\apdvel Tov KaBoplopd Twv BACIKWV AETOUPYIWV
EVOC TIPOYPAUMATOC, OE AVWTEPO MiMeSO, KAl TN CUVEXELD TN dtaoTaon
TWV AEITOUPYIWV QUTWV O ONO Kal PIKPOTEPEC AEITOUPYIES, UEXPL TO Té-
A\eutaio emimedo Mo o1 AEITOVPYIEC Eival TTOAU ATIAEC, WOTE va EMAUBOUV
€UKOAQ.

Y KOTIOG TNG lEpapPXIKNG oxediaonc eival n Sidomacn Aotmov Tou PoAn-
MATOC O€ Hia O€1pd amd anhoVoTepa UMOTTPORARUATA, TA OTToia Va gival
€UKOAO va eMAUBOUV 08NYWVTAG 0TNV EMAUCN TOU APXIKOU TTPOBARUATOC.

MNa tnv urmofFondnon ¢ lepapyxiknic oxediaong xpnoiponotovvtat did-
POPEC SIAYPAMMUATIKES TEXVIKEC, OTTWC Yla TTAPASElya To SiAypauia Tou
OoX\HaToG 6.9.

6.4.2 TUNMATIKOG TPOYPAHUMATICUOG

H 1epapyxikn oxediaon mpoypdupaTog UAOTIOLEITAL UE TOV TUNMUATIKO
TPOYPAUUATIONS. MeTd TNV avdAuon Tou TPpoAAUATOC € avTioTolxa
umompoAnuata, kabs ummompdPAnua amotelei avefdptnTn evoTnTa
(module), mou ypagetat {exwplotd amod Ta UTTOAOITIA TURHATA TTPOYPAU-
MaTOG,.

H owoth Slaipeon tou apxikol mMPoApatog o€ umorpofAfpaTa Kat
KOTA CUVETIELO TOU APXIKOU TTIPOYPAUMATOG OE TUAUATA TIPOYPAUUATOG
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gival pia Stadikacia apketd TOAUTAOKN Kal Ba eEETAOTEI O€ EMOUEVO Ke-
@ahaio.

ESw mpémel va onuUelwOEl 0TI O TUNUATIKOS TTPOYPAUMATIOUOC SIEUKOAU-
VEL TN SNUIoVPYIa TOU TTIPOYPAUHATOC, MEIWVEL T AAON Kal ETITPEMEL TNV
EUKOAOTEPN TTAPAKOAOVONON, KATAVONON KAl CLUVTHPNON TOU TTIPOYPAU-
HaTOG ammo TPITOoUG.

MPOrPAMMA
®OPOAOTIAX
Eloaywyn , Extinwon
Aedopévwv ’ LocyicLol ’ AnoteAeoudtwy ’
YnoAdyloe YnoAdyloe @dpo
®opohoyntéo nou nNponAnpwBnKe
YnoAdyioe YnoAdyioe
Ewg6onpua Ekntdoelg

2. 6.9. lspapyikn oxediaon urmoAoyiouoU Tou PApou 1008HUATOG

6.4.3 AOUNMEVOC TTIPOYPAMHUATIONOG

H pebodoMoyia mou onuepa €xel emkpatrnoel amdAuta Kat oxeSOv ONeG ol
OUYXPOVEC YAWOOEC TIPOYPAUUATIOMOU UTTooTnpifouv gival o Sounuévog
TIPOYPOAUMATIONOC (structured programming). O dounuévog mpoypauua-
TIOMOG TTAPOUCIACTNKE 0Ta PEca Tou 1960.

JUYKeEKPIUEVA To 1964 o€ éva ouvéSplo oTo lopanA mapoucidoTnke éva
Keipevo Twv Bohm kat Jacopini pe tig BewpnTikég apxég Tou Sopnuévou
TpoypaupaTiopov. Ot amdYEelg Toug Sev €yivav apxIKA EUPUTEPA YVWOTEC
Kal amodekTég, aAd To 1968 o kabnyntn¢ Edsger Dijkstra dnuoocicuoe
€va Keipevo mmou ékave 18laitepn aioBnon kat épueAe va aldel otadiaka
TOV TPOTIO TIPOYPAUUATIONOU KABWCE Kal TIG iGIEC TIC YAWOOEC TIPOYPAMA-
TIopov. O TitAo¢ TNG HEAETNC auT¢ ritav "GO TO Statement Considered
Harmful - n evtoAr) GOTO Bewpeitat emPBAaPAG" kal Ogpehinve To Sopnpé-
VO TIPOYPAMMATIOMO. XPEIAOTNKE OPWG VA TTEPACOLV APKETA XPOVIA, WOTE
va apxioel va Siadidetal n xprion Tou SounuéVou TTPOYPAUUATIOHOU.

Tnv emoxn ekeivn Sev ummpxe pia peBodoloyia yia Tnv avamtuén twv mpo-
YPAUMATWY, Ta poypdppaTa ATav peydAa Kat idlaitepa pmepdepéva e
amotéAeopa va £odeveTal mapa MOAUG xpdvog TG00 OTn cuyypa®r 660
KUpla otn S16pBwon Kal T PETEMEITA CUVTHPENOT TOUG. Baoikdg Aoyoc yia
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Ta MPoARUATA AuTd ATAv N aAdyloTn XPNoN Uiag eVTOAAC, TNG EVTOANC
GOTO mou xpnotpomnoloVpevn dAAale SLapKWG TN POor| ToU TIPOYPAUUATOG.
O Sopnpévog TPOYPAUMUATIOHOG avarTUXONKe amd TNV avAykn Vo UTTAPXEL
Hia kotvr) peBodoloyia otnv avamtuén Twv MPoypappdTwy Kat T Yeiwon

Twv evtodwv GOTO mou xpnolpomolouvTal 0To MPOYPAUUA.

/

N

GOTO: TO MAYPO NMPOBATO TOY MPOTPAMMATIZMOY

2NV 10TOPIa TOU TTPOYPAUMATIOMOU Kapia AN evtoAn Sev oulntrOnke TG00 TTOAU OCO N EVTOAN
GOTO (rmyatve). H evtoAny GOTO éxel wg amoTéAeoua TNV aAAayr TG PORG TOU TIPOYPAUMATOC, TNG
SlakA&dwong o€ pia AN eVTOAr TOU TIPOYPAUHATOG EKTOG Ao TNV EMOPEVN. H eVTOAR auth xwploe
TOUG TIPOYPOUMATIOTEG O€ SVO avTIpaOpeVeG opddeG. H pia amoteleito amd @avatikolg umootnpl-
KTEC TNG Xpriong Tou GOTO, ot omoiol e T Xprion TG éAuvav eVkoAa Kal afacdviota mpofAfuata
NG avATTUENC TWV TIPOYPAUUATWY TOUG Kal N SeUTEPN UE TTOAEUIOUG TTOU £BAETAV OTL N EVTOA AU
nTav urmeLBuvn yla Tn Suckolia otnv apxikn oxediaon TG AVoNG, oTNV MapakoAolONoN Katl Kata-
vONoN TOU TTPOYPAUUATOC KAl TEAOG 6T cuvThpnon. O Sounuévog mpoypauatiopds mponABe amd
TNV avAykn Tou TEPLOPIOUOU TNG ave&éheyKTng xpriong tou GOTO.

H xpnon tng evioAr autg Ba mapouactaoTei pe éva amio mapddetypa, evw yia Adyoug olykplong Sive-
Ta1 0 PeudOKWOIKAG UE Xpron TNG SOUNG EMAOYNG, OTTWG TTAPOUCIACTNKE OTA TIPONYOUHEVA KEQAAALQ.

AN Ap1B6ubdbc>0 TOTE GOTO 1

AN Ap1Bubdbc=0 TOTE GOTO 2
T'PAYE ‘ApvntLxog’

GOTO 4

1:TPAVE ‘@cT1 LKOC’
GOTO 4

2: TPAYE ‘Mndév’
GOTO 4

4:! Tuvéxela,

AN Ap1Bupdéc>0 TOTE TPAYE ‘OctikdC’
ANMIQT AN Ap16uéc=0 TOTE T'PAYE ‘Mndév’
ANNIQS T'PAYE ‘Apvnt Lkoc!

TENOZ AN

H xprjon tou GOTO kdvel aképa Kal autd To YKPS TUAHA TTPOYPARHATOG SUOKOAO OTNV KATAVONOH
TOU Kal 0TV TTapakoAoudnor Tou.

'O\eC Ol OUYXPOVEG YAWOOEC TIPOYPAUMATIONOU uttooTnpi{ouv To SOUNUEVO TTPOYPAUUATIONS Kal
S1a0étouv eviolég mou kaBloTouv TN Xprion Tou GOTO mepttt. Na Adyoug Opw cupPatdTNTAG PE
TI¢ MaAOTEPEC EKOOOEIC TOUC KABWCE Kal Yla AOYoU¢ CUVTHPNONG TTOAWY TTPOYPAUUATWY, HEPIKES TN
S1atnpouV 0TO PEMEPTOPIO TWV EVTOAWV TOUC.

21N ouvéxela autou tou PBiPAiou n evtoAry GOTO Sev Ba pag amaoxoAoel Kat KaAd givatl va pun xen-
olyoToleital oTnV avantuén MPoypPaAUUATWY.

\
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O SopnNUéVOC TTPOYPAUMATIONOC Sev gival amAwg éva €i60¢ Tpoypaa-
TIoPOV, €ival pia peBodoloyia cuVTAENG TTPOYPAUUATWY TTOU €XEL OKOTIO
va BonBroel Tov mpoypappaTioTr) 0TV avantuén cVVOETWY TTPOYPAUMA-
TWV, Va PEIWOEL T AAON, va e€ao@alioel TNV EUKOAN KATAVONON TWV TIPO-
YPaUMATWY Kat va S1euKoAUVEL TiG S10pBwaElg Kal TI aANayEG Os auTda.

O Sopnuévog MPoypapUATICHAG oTneifeTal 0T XPrion TPIWV KAl pévo
oTolxelwdwv Aoyikwv Sopwv, Tn Sopn tng akohouBiag, tTn Soun Tng
emAoyn¢ Kat TR dopn TG emavainyng. ‘O\a ta mpoypduata Umopouv
va ypa@ouV XPnGIHOTOIWVTAG HOVO auTEC TIG TPELG dopég KaBwg Kat
ouvduacopo Toug. Kabe mpdypappa 6mwe Kat KaBe evotnta mpoypdp-
HaTog €XEl pOVo Hia €i0080 Kat povo pia £§odo.

Ot Tpelg auTég SopEC TTapouaIAoTNKAY 0TO Ke@AAalo 2 kat Oa emavaln-
@BoLV oTa EMOPEVA KEPANALA.

Av Kal 0 SOUNUEVOC TIPOYPAUMATIOHOG APXIKA EMPAVIOTNKE CAV id TIPO-
ondBela meploplopol Twv eviodwv GOTO, onpepa amoteei Tn Bacikn
peBodoloyia mpoypaupaTIcHOoU.

O Sounuévog TTPOYPAUUATIOHOG VOappUVeL Kal BonBdel Tnv avaluon
TOU TIPOYPAMMATOC OE EMUEPOUG TUAUATA, £TOL WOTE CrEPA 0 6po¢ So-
HUNUEVOG TIPOYPAUMATIONOG TIEPLEXEL TOOO TNV LEPAPXIKH OXediaon 6o
KOl TOV TUNUATIKO TIPOYPAUUATIONO.

4 )

MAgoveKTARpATA TOU SOUNUEVOU TIPOYPAMUATIOUOU

ETTypQuuatiKd UmopoUE VA aVAPEPOULIE TA £ENC TTAEOVEKTIUATA TOU SouNUEVOUL TTPO-
YPOUUATIOOV.

Anpioupyia amAoVUoTEPWVY TTPOYPAUUATWY.

AUEON HETAPOPA TWV OAYOPIOUWYV O TTpoypAUUATAL.

AlgukoAuvon avaluong Tou TPOYPAUUATOC OE TURHATA.

Meploplopdc Twv AaBwv KaTd TV avantuén Tou mpoypauaToC.

AlgukoéAuvon otnyv avdyvwon Kal Katavénon Tou TTPoYPAUATOC armd TPIToud.

I I O I O

EukoAoTepn S16pBwon Kal cuvtripnon.

N J

6.5 | AVTIKEIMEVOOTPAPNG TIPOYPAHUHUATIOHOG

Mia véa 16€éa 0ToV TTPOYPAUUATIONS YEVWWNONKE OTIC TaywUEVES vopRNnyL-
KEC OKTEC 0Ta TEAN TNG SekaeTiag Tou '70 kal Tépace oAU ypryopd oTnv
AN pePLd Tou ATAavTikoU. MPpOKELTal yla HIa VEA TACT AVTIMETWITIONG
TIPOYPAMMATIOTIKWY AVTIARYPEWY Kal SOUWVY TTOU OVOUALETAL AVTIKEIME-
vooTtpa@ng (object-oriented) mpoypappatiopdc. Tnv teheutaia SekasTia
€XELYIVEL N EMKPATOVOA KATACTAON KAl €XEL AANAEEL PL{IKA Ta HEXPL TIPLV
amo Aiya Xpovia yvwoTd kal 0tabepd onueia avapopdg Twv TPoypa-
HOTIOTWV.

H 18¢a Tou avTIKEIUEVOOTPAPOUC TTPOYPAMUATIOHOU H TNG AVTIKEIJE-
vVOOoTpa@pou¢ oxediaong éxel Ti¢ pifeg TNG o€ MO amhoikn 16éa. Eva
TPOYPAUMa TTEPLYPAPEL "evépyelec” (emefepyaaoia) mou epappolovTal

6. EITAFQrH STON NMPorPAMMATIEMO 119



o

Mua yAwooa
npoypapyatiopol nou
unootnpiel napdAAnAio
nNPOypPauMatiopd sivat n
OCCAM.

mavw og dedopéva. Eva Baciké epwtnua mou Tibetal gival av n @ilo-
co@ia, N Sour TOU TTPOYPAUMATOC gival TTPOTIUOTEPO Va oTnpileTal OTIC
"evépyelec”  ota dedopéva. H amdvtnon o€ autod To pwtnua mpoodio-
piCel ka1 ™ Bactkn diapopd avAapeoa OTIC TAPASOCIAKES TIPOYPAMMATI-
OTIKEG TEXVIKEG KAL OTNV OVTIKEIMEVOOTPAPH TIPOCEYYLON.

H avtikelpevootpanig oxediaon ekhapfdvel wg mpwtevovta Sopikd
oTolXEla EVOG TIpoypdappatog ta dedopéva, amd ta omoia SnpioupyouvTal
ME KOTAAANAN Hop@oTIoinoN Ta avTiKeipeva (objects). Autn n oxediaon
amodeixOnke OTL EMPEPEL KANUTEPA ATIOTEAECUATA, APOU TA TIPOYPA-
pata mou SnuioupyoUuvTal €ival TTEPIOCOTEPO EVENIKTA KAl ETTAVAXPNOL-
pormotjotua. B€Bata, dnuioupyouvtal pia oglpd amd eVAoya EPWTHUATA,

onw¢ "Tt akpIBwg eival éva avTikeipevo;", "Mw¢ mpoaodlopifoupe Kal Te-
plypa@oupe éva avtikeipevo;", "Mwg to mpdypappa xelpietal Ta avTIKEi-
peva;" "Mw¢ Ta avtikeipeva cuoxetiCovtatl petadu touc". AMavtioelg o
aUTA TA EPWTAMATA KABWE KAl AVAAUTIKH TTAPOUGIAch TOU AVTIKEIMEVO-

OTPAPOUC TTPOYPAUUATIOMOU UTIAPXOUV OTOo Ke@AAalo 11.

DuOoIKA O AVTIKEIPNEVOCTPAPNAG TTPOYPAUUATIOUOG XPNOIUOTIOLE TNV LE-
papxIkn oxediaon, ToV TUNUATIKO TTIPOYPAUUATIONO Kal AKOAOUBE( TIg
OPXEC TOU SOUNUEVOU TIPOYPAUUATIOMOU.

6.6 | MapdAAnAog MPOYPAMUATIOUOG

Mia dAAN pop@n TPOYPAUMATIOMOU TTOU avanTUCOETAL TEAEUTAIA KAl
mBavov oTo HENNOV va yvwpioel peyain avbnon gival o mapAaAAnAog
TIPOYPOAUUATIONOG. ZXETIKA TPOOQATA EUPAVIOTNKAV UTTOAOYIOTEC TTOU
Ee@elyouv amd TNV KAACLKK ApXITEKTOVIKN Kal S100£TOUV TIEPIGGOTEPOUG
amo évav emefepyaoTtéc. Ol emeéepyaoTtéC autoi potpdlovtal Tny idla pvi-
KN Kat Aettoupyouv mapdAANAa eKTEAWVTAC SIOQOPETIKEG EVTONEC TOU
18iou mpoypdupatoc. Ot UTTOAOYIOTEC auToi epgavifovtal BewpnTiKA va
TIETUXAVOUV TaXUTNTEG, TTOU €ival ACUANNTITEG YA TOUG TUTTIKOUG UTTONO-
YIOTEC e évav emeEepyaoTh. Na va eKUETAMEUTOUME OUWE TNV TAXUTNTA
TIOU TIPOCPEPEL N APXITEKTOVIKN TOUG, TIPETTEL TO TTPORANUA va SlaipeOei
O€ TUAMATA TTOU EKTEANOUVTAL TTAPAAANAQ KAl TN CGUVEXELQ VA TTIPOYPAL-
MOTIOTEL O€ éva TIPOYPAMMATIOTIKO TTEPIBANNOV TTOU VA ETIITPETIEL TOV TTA-
PAANNAO TTPOYPAUMATIONO.

'Onw¢ avapépOnKe Kal 0To KEPAAALO 5, 0 TAPAANAOG TTPOYPAUUATIOUOG
OTOTEAEL Hia ONUAVTIKN EMOTNHOVIKA TTEPLOXN, N orfoia e@elyel amd Ta
opla autoL Tou PBiPAiou.

6.7 | NMpoypappatiotikd nepiBailovta

KdaBe mpoypappa mou ypd@TnKe o€ OToladATTOTE YAWOOA TTPOYPAUUATL-
OMOU TIPETIEL VA ETATPATIEL OE HOP@T AVAYVWPEICIUN Kal EKTEAECIUN aTtd
Tov urtoAoytoTr, SNAadri o€ eVTOAEC YAWOOAG UNXAVAG.

H petatpomn autr emTuyxAavetal he TN XPrion EI0IKWV PETAPPACTIKWY
TIPOYPAUUATWV. YTTAPXOUV SU0 PEYANEG KATNYOPIEG TETOIWV TTPOYPAN-
MATWY, Ol METAYAWTTIOTEG (compilers) kal ot dlepunVveUTEG (interpreters).
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O peTayAwTTIoTAG S€XETAL OTNV €I0000 €va TTPOYPAWMA YPAUMEVO OFE Jia
YAwooa vPniol emmédou Kal mapdyel éva looduvapo mPoypapua o€
YAwooa pnxavric. To Tehevutaio pumopei va ekteleital omotedrmote and
TOV UTTOAOYIOTH Kal gival TeEAeiwg ave§dptnTto amd To apxIKO TPAYPapUa.
Avtifeta o digppnveuTnc Stadadel pia mPog pia TIG EVTIOAEG TOU apXIKOU
TIPOYPAUMATOC KAl Yla KaBepia ekTeNei auéowg pia icoduvapn akoloudia
EVTOAWV UNXAVAG.

To apyiko mpoypappa Aéystal TRyaio mpoypaua (source), EVw To TTPO-
YPOUMA TTOU TTAPAYETAL AT TO UETAYAWTTIOTH AEYETAL AVTIKEIMEVO TIPO-
ypauua (object).

To avTikeipevo MPOYpAUUA Eival HEV OE HOPPH KATavoNnTH amd Tov UTTo-
Aoylotr, ald ouvnBwg Oev gival o Bon va ekteleaTel. Xpelaletal va
ouuMANPwOEei Kal va cuvdebel pe AANa TUAPATA TTPOYPAUMUATOC arma-
PAITNTA YA TNV EKTENECT] TOU, TUHMOATA TTOV €iTE TA YPAPEL O TIPOYPA-
patioTnC eite Bpiokovtal oTi¢ BiBAoORKeG (libraries) Tng yAwooac. To
TIPOYPOUMA TTOU ETIITPETIEL AUTH TN OUVOEC ovouAleTal GUVEETNG — POp-
TwWTAG (linker- loader). To anmoTtéAeoua Tou cuvdETN gival n TTapaywyn Tou
EKTENEGIHOV TIPOYPAUaTOC (executable), To omoio gival To TeEAIKO TTpd-
YPOUMA TTOU EKTENEITAL ATIO TOV UTTOAOYIOTH. a TO AOYO AUTO N GUVOAIKN
Sladikacia amokaleital HETAYAWTTION Kal oUVOEDN.

H Snpuioupyia Tou EKTEAEGIUOU TTPOYPAUUATOC YiVETAL WOVO OTNV TTEPI-
TITWON TTOU TO APXIKO TTPAYPAUUA OEV TTEPIEXEL CUVTAKTIKA AAON. Tig e-
PIO0OTEPEC POPEC KABE MPOypappa apxikd Ba €xet Aadn. Ta Adbn tou
TPOYPAUMATOC €ival YeVIKA SUO0 16wV, AOYIKA Kal CUVTAKTIKA. Ta Aoyikd
A&ONn epaviovtal povo oTNV EKTENEDT, EVW TA CUVTAKTIKA AABn 010
0TAd10 TN METAYAWTTIONC.

Ektevng mapouaiaon tTwv AabBwv Kal Twv TPOTIWV TTou avTipeTwriovTal
yivetal o€ emopevo Ke@alalo. ESW avagépoupe 6Tt Ta Aoyika Adon mou
eival ta mAéov coPapd kat SUokoAa oTn S10pOBwaoN Toug oPeilovTal o€
O@AAJATA KATA TNV UAOTIOINGN TOU aAYOPIOOU, EVW TA CUVTAKTIKA OQEi-
AovTtal 0 avaypAUMATIOUOUC OVOUATWY EVTOAWY, TapdAeipn Srihwong
Sedopévwy kat mpémel mavta va SlopBwBoulv, wote va mapaxBei To TEAKO
EKTENEOIO TIPOYPAUA.

Apxiké Metayhwttiotig  Avukeipevo LuvdEng EkteAéoipo
Mpdypapua Mpdypapua Mpdypapua
2x. 6.10. MetayAwttion kat oUvSeon mpoypduuaTog
O HETAYAWTTIOTAG 1 O SIEPUNVEUTHC AVIXVEUEL AOLTIOV TA CUVTOKTIKA AAON

Kal epgavifel kKatdAnAa SlayvwoTikd pnvouata. To otadlo mou akoAou-
B¢l eivat n 816pBwon twv Aabwv. To SlopBwpuévo mpoypappa emavai-
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Ta oUyxpova
oAokAnpwpEva
NPOYPUPHATIOTIKG
nepBdArovia

Oev napéxouv anAwg
éva petagpactn

pag ylwaooag
npoypaypatopou.
Mepiéxouv 6Aa ta
npoypdupata Kat 1a
epyaAeia nou anattovvrat
Kat fonBouv tn
ouyypa@n, TNV EKTEAECN
Kat kUpta t 616pBwaon
TWV NPOYPAUHATWY.

moAMeTal yia peTayAwTTion Kat n Stadikacia avtr emavaiapufdvetal,
HEXPLG 6Tou e€alelpBoUlV MApw¢ OAa ta AdOn.

H xprion HETAYAWTTIOTH €XEL TO PEIOVEKTNUA OTL, TPOTOU XPNOIUOTOINOE
€va TIPOYPAUUA, TTPETEL va TEpAoEel amd Tn Sladikacia TNG METAYAWTTIONG
Kat ouvdeonc. Ad TNV AAAN PEPLA N XPHoN SIEPUNVEUTH £XEL TO TTAEOVEKTN-
Ma TNG APEONG EKTENEONG KAl GUVETIWG Kal TN apieon S10pBwonc. Opwen
EKTENEDN TOU TTPOYPAUMATOC KaBioTatal o apyry, CNUAVTIKA LEPIKES QO-
PEC, amd eKeivn TOU I0OSUVAOU EKTEAEGIUOU TIPOYPAMATOC TTOU TTAPAYEL
0 METayAwTTIOTAG. MavTwg Ta oUyXpova POoYPAUUATIOTIKA TIEpIBaANovTa
mapouatdlovtal cuvrBwC PE PEIKTEG UNOTIOIRTELS, OTIOU XPNOIUOTIOLETAL
SlepunVveVTiC KaTd TN @don dnuioupyiag Tou MPOoYPAPUATOC KAl ETA-
YAWTTIOTAG Y1 TNV TEAIKH €K600N Kal EKUETANAELCN TOU TIPOYPAUUATOC,.

Aweppnveutig Apxwé Mpdypappa MeTayAwTIOTAG
AvdAuan - ‘EAeyxog
Avixveuon - EktéAeon <=——  EvtoAn 1
EvtoAnig 1
|
Avdhuon - ‘EAeyxog l )
Avixveuon - EktéAeon <=——  EvioAn 2 MsrqumTrlon
EvioAng 2 — ®dptwon
| YUvdeon
l OAWV TWV EVIOAWDV
Avdhuon - ‘EAeyxog EktéAeon
Avixveuon - EktéAeon <—— EvioAn n O)\OK)\n,POU
EvioAig n TOU MPOoYyPAUMaTOq

2x. 6.11. Aiabikaocia ueTdppaong Kat EKTEAEONG eVOS poypduuaTog

MNa tnv apxikn cuvtaén Twv mpoypaupdtwy kat tn S10pOwor Toug oTn
OUVEXELD XpNOolJoTolEiTal éva 181KO TTPOYPAa TTou ovopdleTal cuvTa-
KTnG (editor). O cuVTAKTNG €ival OUCIAOTIKA €Vag MIKPOC EMEEEPYAOTIC
KEIWEVOU, LE SuvaTtdTNTEG OUWCE TTOU SIEUKOAUVOULV T YPHyopPn YPa®r
TWV EVTIOAWV TWV TIPOYPAMUATWV.

MNa tn dnuioupyia, TN HETAPPAON KAl TNV EKTENEDT EVOC TIPOYPAUHUATOC
ATTAITOUVTAL TOUAAXIOTOV TPIa TIPOYPAUMATA: O CUVTAKTNG, O LETAYAWT-
TIOTAC Kal 0 cLUVOETNC. Ta cUyXPova TTPOYPAUUATIOTIKA TTEPIBAAovTa
TIAPEXOUV AUTA TA TIPOYPAMMATA E EVIAIO TPOTIO.

To k&Be MPOYPAPMATIOTIKO TTEPIBANNOV €XEL PUOIKA SIAPOPETIKA Epya-
Aeia kat 1610tnTeC. Na mapddetyua, éva mepiBaiov omtikou (visual) mpo-
YPOAUUOTIOHOU TIPETIEL VA TIEPIEXEL OTTWOSATIOTE Kal EI8IKO GUVTAKTH TIOU
va S1EUKOAUVEL TN SnNUIoUPYIa YPAPIKWY AVTIKEIUEVWY (Yla TTapAdEelyua,
POpEeg, NMoTeg, mapdBupa SIaAOYoU) TTAPEXOVTAG OTOV TIPOYPAMMUATIOTH
Ta avTioTOIKO YPAQIKA EpYOAEia.
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Avakepahaiwon @

Anuiovpyia TPOYPAUUATOC ival N METATPOTTH TOU aAyopiBuou mou emi-
AUEL éva TPpOPANUa O eVTONEC TIPOYPAUUaTOC. Ot EVTIOAEC ypdpovTal o€
KATTOLO OTTO TIG EKATOVTASEC YAWOTEC TIPOYPAUMATIOOU, TTOU £X0UV ava-
nITuXOei e okomd va S1EUKOAUVOUV TNV €TIAUCN CUYKEKPIEVOU TUTTOU
mpoPAnudTwy. H emioyn ¢ KataAAnAoTepn S YAwooag e€aptdtal amd
10 €i60¢ TNC EQPAPPOYNC, TO UTTOAOYIOTIKO TTEPIBANOV TTOU Ba EKTENEOTE],
TIC YVWOELG KAl TIG TIPOTINOELG TOU TIPOYPAMUATIOTH.

OL TEXVIKEG TTOU XPNOILOTIOIOUVTAL YId TNV AVATTTUEN TIPOYPAUUATWY gival
™G LEEPAPXIKNG oXeSiaoNE, TOU TUNHUATIKOU TTPOYPAMATIOMOU Kal Tou So-
UNHEVOU TIPOYPAUUATIOMOU, TIOU EMITPEMOLV TN SNUIOUPYIA TTPOYPAUMA-
TWV KATAVONTWV Kal amAwy, evw SIEUKOAUVOUV Tn S10pOBwon Kal Tn ouvTH-
pNoN Twv epappoywv. Eva eidog mpoypapatiopol mou yvwpilel 1dlaitepn
AavOnon TeAeuTaia €ival 0 AVTIKEIUEVOOTPAPHC TTPOYPAUUATIONOC.

Ka&Be mpdypappa yia va eKTeEAeoTEl amd Tov UTTOAOYIOTH XPEIAlETal TTIPW-
TA VO PETATPATIEL O HOPQPN KaTavoNnTr amd autoév. H PeETaTpoT auth
yivetal amd Toug HETAYAWTTIOTEG 1 TOUC SIEPUNVEUTEG, OL OTTolOL ETTION-
Maivouv Kal To CUVTAKTIKA AABn, Tou €xel kABe mpdypappa. H ouvtaén
TOU TIPOYPAPUATOC, N HETAPPaoN, N S10pbwaon Twv AabBwv Kal n ekTé-
Aeon Tou yiveTtal e Ta OAOKANPWHEVA TIPOYPAUUATIOTIKA TIEPIBANOVTA
mou SlaBétouv MOANA epyaleia yia Tnv umoforidnon Tng avamtuéng Twv

EPAPHOYWV.

Né€eic-kAe1da

Mpdypauua,
Mwooa pnxavng,
JupBoAikn YAwooaq,
Mwooec uPpniou
emmédou,
TunuoTikog
TIPOYPOAMHUATIONOC,
Aopnpévog
TIPOYPOHATIOUOG,
AVTIKEIUEVOOTPAPNG
TIPOYPOHHATIOHOG,
MeTayAwTTIoTAC,
AlgpunVveuTAG,

MpoypaupaTIoTIKO
mepIBaAov

Epwtnoslg - Oépata yia cu{Atnon ‘
1. Tiovopdaletal mpoypaupa;
2. Tigival ol YAWOOEG PNXAVAG;

3. Moigg ot Slapopég Twv YAwoowv uPnAol emméSou amd auTéC Xapn-
Aov smmédou;

4. Notec yY\wooeg uPnhov emmédou yvwpilelg;

[¥)]

. Ttovopdloupe OTmTIKO TTPOYPANMATIONO Kat Tt 08nyoUpEVo amd Td
YEYOVOTQ;

. Mw¢ mpoodlopiletal pia QUOIKN YAWoOoa;

. Moleg o1 KUPLOTEPEG SIAPOPEG TWV PUOIKWV KAl TWV TEXVNTWV YAWOOWV;

O N o

. Mg yivetal n mapdotaon g lEpapxIkng oxediaong mpoypduuaTog;
9. TMoleg ol apyég Tou SopNUEVOU TTPOYPAUHATIOHOU;

10. lMola Ta MAEOVEKTHATA TOU SOUNUEVOU TIPOYPAULATIOMOU;

11. Tt ovopdleTal QVTIKEUEVOOTPAPNG TIPOYPAUUATIONOC

12. Moia n Sadikacia yla Tn YETAPPAon Kal EKTENECN EVOC TTPOYPAUMATOG

13. lMoleg o1 S1aPOPEC LETAYAWTTIOTH Kal SIEPUNVEUTH;

14. lNola mpoypdappata Kal EpYOAEia TTEPIEXEL £Va TIPOYPAMMUATIOTIKS TTE-
p1B&ANov;

6. EIXATQI'H XTON NPOrPAMMATIZMO
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® KegdAawo

Baowkéc 'Evvolec
[Mpoypappatiopou

| nepIExoMENA N

AA@dBnto kat tinot
dedopévav

Y1aBepéq Kat
petaBAntég

TeAeot€g, ouvaptnoelg
Kal EKPPAoELS

EvtoAl ekxwpnong

EvtoAég
€106dou-g€6dou

Aopn npoypdupartog




Eicaywyn

Kd&Be yAwooa poypapuaTIoHoU, OTiwe ava@épOnke, xel To SIKO TN AeéI-
AOYI0 Kal Ta TTPOYPAUMATA TNG aKoAoUBoUV auoTNEOUC YPAUMATIKOUC Kal
OUVTAKTIKOUG KAVOVEC. a tn dnpioupyia cwotwv mpoypaudtwy gival
amapaiTNTN N YVWwon Twv VTOAWV Kal Tou TPOTTou oUVTAEAC TOUG.

310 Ke@AAalo auté Ba mapouctacTolv ta Pacikd ototxeia Tng FAQIIAL.
©a acxoAnBoupe pe Toug TuToug dedopévwy ou umooTnpilel, Ta €idn
TWV HETABANTWVY TNG, TOV TPOTIO TTou UTToAOYi(oVTal Ol TTAPACTACELG Ka-
Bwc kal TN Sopr ou TIPEMEL va akoAouBei KABe TPoypauua.

Emiong Ba mapouciacTtouv ol Bacikég evioréc Tng FAQIZAZL, n eviohn
EKXWPNONC TIUWV O€ HETAPBANTEC Kal Ol EVTOAEC €10060U €€060U, UE TIG
OTTOIEC TO TIPOYPAMA ETTIKOIVWVE( UE TO XPAOTN.

AdakTIKOi oTOYOL

Na eival og 6éon o padNTAC:

[0 Na diakpivel TIc oTaBepég amd TIC HETAPANTEC.

Na avayvwpiet Toug S1dpopouc TUTTOUC PETABANTWV.

Na peTatpémel TIC aplOuUNTIKEC TPAEELC O EVTOAEC TTPOYPAUATOC.
Na Statunwvel Tn doun evog TPOoyPAUHATOG.

O 0O od

Na cuvtdooel anmid mpoypduuaTa, Ta onoia elodyouv Sedopéva, Ta
ene€epydlovtal Kat epgavifouv Ta amoteAéopata otnv 08ovn.

MNpogpwTtNOELC
[0 'Exel &va mpoOypap o CUYKEKPIUEVOUG KAVOVEG OTOV TPOTIO TTOU Ypd-
Qetay

0 MNwg Saxelpiletal éva mpodypappa Ta dedopéva;

O

MNw¢ ektehovvTal ol TPAEELC OE €va TIPOYPAUMD;

[0 Me molov TpOTTo EMIKOIWVWVE( TO TTPOYPAUMA HE TO XPHOTN KATA TNV
EKTENEDH TOU;
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Ekatovtddec YA\wooEeC MPOYPAUUATIOHOU XPNOIOTTolo0VTal OTTWG ava-
@éPONKe orjuepa yia TNV emiluon Twv MPORANUATWY E TOV UTTOAOYIOTH,
N Snuiovpyia cwoTwV MPOYPAUUATWY. H emAoyr TNS KATAANANC YAWO-
oag Sev gival eUKoAn Kat e€aptdrtal amd 1o €i60¢ ToU TTPOYPAUUATOC, TO
S100é01p0 €€0TTAIOUO Kal 0APWE TIG YVWOELG KAL TIG ISIAITEPES TIPOTIUNOELS
TOU TTPOYPAUUATIOTH. ZUXVA TOo i§10 MPdPANua urmopei va Aubei e€icou
IKAVOTIOINTIKA e TTOAEC SIAPOPETIKEG YAWOOEG TTPOYPAUUATIOHOU.

MpéEmel va éxoupe mavta umoyn pag ot

0 KdaBe y\wooa mpoypappaTiopol oxedialetal yla CUYKEKPIEVO OKO-
ni6, Sivovtag 1dlaitepn EUPacn o€ opIoUEVA XAPAKTNPIOTIKA O BAPOG
BéPatia kamowwv dAwv. Agv uTIAPYKEL KAAUTEPN YAWOOA TTPOYPAUUATI-
OpoU, anmAd uTdpxel YA\wood KATAAANAOGTEPN yia TNV avantuén Cuyke-
KPLUEVOU TUTTOU EQAPHOYWV.

0 Ol YAWOOEG TPOYPAUUATIOHOU TIEPLEXOUV TTOAAEG TITANPOYOPIEG TTOU
oxetiCovtal pe TeXVIKA B€épata. Autd Ta XapakTnploTikd alAalouv
APKETA OUXVA, OTIWE N YAwooa e€eNicoeTal Kal e€apTWVTaAL O EYANO
Babud amo tov eE0MAIGHO Kal TO AEITOUPYIKO oUOTNUA. Ol VEWTEPEC
eKOOOEIC TV YAWOOWV cuviBw¢ S1aB£€TouV TTAOUGCIOTEPO PETIEPTOPIO
EVIOAWV Kal AAAwV SuvaToTHTWY, XWPIG dUwWG va mpooBétouv oTIdN-
TTIOTE OTNV EKHAONON TNE SNpIoupyiac cwoTwy MPEOYPAUATWV.

0 Yxedbv ONeC Ol YAWOOEC TIPOYPAUMATIOUOU £XOUV KOIVA XAPAKTNPL-
oTIKG, eme€epydlovTal Katd Kavova Toug idloug Tumoug SeSouévwy,
urtootnpilouv Ti¢ ibleg BaoikEG SOUEC KAl £XOUV TTAPOUOLEG EVTONEC.

H yAWooa mpoypauuaTiopoU Tou Ba XpNOILOTIOICOUE OTA ETTOUEVA
Ke@alala mou ovopddletal FANQXZA, eival oxedlacpévn €101 WOTE VA ATTO-
TeENEDEL €va EPYAANEIO TTPOYPAUMATIOUOU KATAAANAO Yla EKTTAISEVTIKOUG
oKomoUG. MepIEXEL T XOPAKTNPIOTIKA, TIG SOUEG KAl TIG EVTONEG TTOU TIE-
piéxovtal o€ S1dPopeg OUYXPOVEC YAWOOEC TTPOYPAUUATIOHOU OTIWE N
Pascal, Visual Basic, C, C+ +, Java kal AA\EG, xwpig OUwG va aoXoAeital e
TIG TEXVIKEC AETITOUEPELEC AUTWV.

'ETol 0 mpoypappaTiopoc pe tn FAQXZA sotidletal otnv avantuén Tou
aAyopiBuou Kal TN HETATPOTIN TOU 0€ OWOTO MPAYPAMUA.

> & 6o 10 PBIBAio ot eviolég Tng TAQIEAL gival YpaUUEVES PE UTTAE XPWHA
Kal €ival TAvTa pe Ke@aAaia, evw ol LETABANTEC eival pe eld i Ke@aAaia
OANG e TO TPWTO YPAUUA TTAVTA Ke@alaio. Ta oxOAla Twv TPOYPaUUA-
TwV gival ypappeva Pe TPAcivo Xpwua.

7.1 | To ah@dapnto tng NMOXIIAX

To aA@dpnto tng FAQIXAX amoteleital amo T YPAUUATA TOU EAANVIKOU
Kal Tou AaTivikoU aA@arTou, Ta Yneia, kabBwc kat amd €181kd cUUPBOAQ,
TTOU XPNOIHOTIOOVVTAL Yla TIPOKABOPIOUEVES EVEPYELEG, OTIG OTTOIEC Ba
ava@epBoUE OTN CUVEXELQ.

JUYKEKPIPEVA
Fpappata
Kepahaia eN\nvikoU aAgapritou (A-Q)

7. BAXIKEZ ENNOIEX MPOFPAMMATIZMOY
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Ynv npaypatkotnta
ta dedopéva
Kataxwpouvtal atn
MVAUN Tou unoAoyloth
KataAapBdvoviag
OUYKEKPLPEVO aplBud
B¢ocwv (bytes).
Avdloya pe tov TUno
Tou dedopévou Kal To
datBgpevo apBué
bytes nowiAel kat

10 £UPOG TIHWV MOU
pnopouv va AdBouv.
‘Etol otov unoAoyloti
OlaBétoupe €va
unogUvolo akepaiwv
A NPAYMOTIK@V
aplBpyv. Xuvnbelg
Tunol dedopévwy oTIg
OLdgopeg YAWooEeG
npoypappatcpoy givat
0 aképalog (integer)
oe 1, 2 A 4 bytes kat o
npayuatkog (real) og 4
n 8 bytes.

Meld eN\nvikoUL aAgafritou (a-w)
Kegahaia Aativikou ah@aprtou (A-Z)

Mela Aatvikou algapritou (a-z)

Yneia

0-9

Eidikoi xapaktrpeg

+ -*/="().," 1 & Kevogxapaktipag A

7.2 | TOmol 6eSopévwv

Ot umoloytotég eme€epydlovtal Sedopéva Slagopwv TUTIWY, yI' AUTO €i-
VAl ONUAVTIKO VO KATAVONOOUE TOUC SIAQOPETIKOUE TUTTOUS Sedopéviv
mou xelpiCetal n FMNQXZA.

Ot tumol dedopévwy mou unootnpilel n FAQIXA cival ol aplOunTikoi, Tou
TEPIAAUBAVOUV TOUG OKEPALOUG KAl TOUG TTPAYUATIKOUG aptOuoug, ot Xa-
POKTAPEC KAl TEAOC Ol AOYIKOL.

Aképaiog TUmog. O TUTTOC AUTOC MEPINAUPBAVEL TOUC AKEPALOUC TTOU Eival
yvwoToi and ta pabnuatikd. Ot aképatol umopoulv va ival BeTikoi, apvn-
TIKoi } un&év. Mapadeiypata akepaiwv givat ot apiBpoi 1, 3409, 0, -980.

MNpaypatikog Tumog. O TUMoG auTtdg MEPINAUPBAVEL TOUG TTPAYUATIKOUG
aplBuouc mou yvwpeiloupe amd Ta padnuatikd. Ot apiBuoi 3.14159,
2.71828,-112.45, 0.45 sivai mpayuatikoi apiBuoi. Kat ot mpaypatikoi api6-
Hoi pmopouv va givat BeTikoi, apvnTikoi 1) undév.

Xapaktipag. O TUMOG auTdG ava@EPETAL TOOO O€ £va XAPAKTAPA 60O
Kal pia og1pd xapaktipwy. Ta dedopéva autou Tou TUTTOU UITOPOUV va
TTEPLEXOLV OTTOLOVONTIOTE XAPAKTAPA TTAPAYETAL ATTO TO TTANKTPOAOYIO0.
Mapadeiypata xapaktipwy gival 'K, 'Kwotag, 'onpepa ivat Tetaptn, 'Ta
moAMamAdota Tou 15 givat.

O XOPAKTHPEG TIPETIEL UTIOXPEWTIKA VA BpioKovTal Péca O€ amAd ElI0aYwYI-
K4, "' Ta dedopéva auTtoL Tou TUTToU, EMEISH TIEPIEXOUV TOCO OAPABNTIKOUG
000 Kal apIBUNTIKOUG XapAKTAPES, ovopdalovTal cuxvd aA@aplOunTIKA.
Noy1KOG. Autog o TUTToG SéxeTal Hovo Suo TipEG AAHOHS kat WEYAHZ. Ot
TIMEG avTImPpoowTTeVOLV aANBEiC 1} Yeudeic cUVONKEC.

7.3 | ZtaBepég

Ot oT10a0epéc (constants) gival TPOKABOPIOUEVES TILEC TTOU OV PETABAA-
Aovtal Katd Tn SlapKela EKTENEONC TOU TTPOoYpPAUpaToc. Ot oTabepég eival
avTtioTolyou tUmou dedopévwy, SNAadr aKEPALES, TTPAYHATIKES, AAPapIO-
MNTIKEC 1] AOYIKEC.

ZupBoAIkéG oTaOEPEC

H TAQXXA emtpémel TNV AVTIOTOIXION OTABEPWV TIUWV E OVOUATA, EPO-
oov autd SnAwbouv oTNV apxr Tou MPOYPAPHUATOG (0To TUAA SAwong
otaBepwv, BAéme mapakdtw).
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Zovraén

ZTAGEPEL
Ovoua-1 = otabepn-tiun-1
Ovoua-2 otabepd—tLun-2

Ovoua-v = otabepd—TLun-v

Mapadeiyuara

STAGEPEE
[I1=3.14159
OIIA=0.19
ONOMA='Kootac’

Nerroupyia

Anodidel ovopata og otabepéc Tipé. Kabe éva amod autd ta ovouata
pmopéEi va xpnotuorolnOsi omoudnmote 0To mMPOoypappa, aAAd Sev
eivat Suvati N HETABOAR TNC TIUAC KATA TN SIAPKELD EKTEAEONC TOU
TIPOYPAUUATOG.

H xprion ovopdtwv otafepwv KAVEL TO TTPOYPAWMA TTILO KATAVONTO
Kal KaTd ouvémela eUKOAOTEPO Va S1opBwOel Kal va cuvtnpnOEi.

/
ONOMATA

Kd&Be mpdypappa, kabwg kat ta dedopéva mou xpnotuomnolei (CUUPBOAIKEG OTABEPEC Kal ETABANTEC)
£XOUV €va OVOQ, LE TO OTTOI0 AVAPEPOUAOTE O€ AUTA. T OVOUATA AUTA UITOPOUV VA ArTOTEAOUVTAL ATTd
ypappata me(d | Ke@ahaia Tou ENANVIKoL i Tou AativikoU aA@afritou (A-Q, A-Z), Pneia (0-9) kabw¢ kat
Tov XapakTrpa katw mavia (underscore) ( _), evw TIPETTEL UTTOXPEWTIKA va apXi{ouV UE YPAUUA.
Eneidn pepikég Aé€elg xpnotpomotouvtatl amo tny idia tn FAQIIA yia CUYKEKPIPEVOUG AOYOUC, OTIWG
ol Aé€eic MPOTPAMMA, AKEPAIEY, MPATMATIKEY, AN KA., auTéc ot Aé€eig Sev umopouv va Xpnoliuo-
moinBouv w¢ ovopata. Ot Aé€elc auTég amokaloUvTal SEOUEVUEVEC.

Mapadeiypata ovopdtwy mou gival amodektd amd tn FAQIXA eivat: A, Ovoua, Tiur, Tumki_ATOKAL-
on, A100, OMA, péyloto, YrmoAoylopog_Taxutntag.

MNapadeiypata ovopdtwy mou dev gival anmodektd eivat: 100A, Méon Tiur, Kéotoc$.

N

\

7.4 | MetapAntég

H évvola Tng petaAntn¢ (variable) eival yvwotn ané ta padnuatikd. Na
mapddelypa o TUToG TNG YEWUETPIAG

E=ap
urtoloyilel To epadov (E) evog opBoywviou pe Slaotdoelg, mou cuppo-
AiCovtat pe a kat B. Av oto a kat oto B 060UV o1 avTIoTOIXEG TIPEG, TOTE
0 TUTo¢ auTdg umoAoyilel To padov Tou opboywviou.
Mia petaAnTr Aoimoév maploTavel pia moodTNTA TTOU N TIUA TNG UITOPEi
va peTaBaietal

7. BAXIKEZ ENNOIEX MPOFPAMMATIZMOY
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0

Zuviotdtal ta ovépata
TWV JETABANTAOV Kal TwV
otaBepwyv va avdyouv oTo
nepLEXOHEVS Toug.

OL LETABANTEG TTOU XPNOLOTIOIOVVTAL OE €Va TIPOYPAMMA AVTIOTOIKOUVTAl
Ao TO UETAYAWTTIOTH) OE CUYKEKPIUEVEG OECELC UVIUNG TOU UTTOAOYIOTH.
H 1iun tng petaAnTng eivat n tipr mou Bpioketal otnv avtiotolxn Bon
MVANG KAl OTTWG avagépBnke umopei va peTaBaiietal katd tn Sidpkela
NG EKTENEONC TOU TIPOYPAMMATOC,.

MmopoUuE va Tapopoldcoue TN HETAPANTA Kal TNV avTiotolxn 6on
MVAMNG 0aV £Va YPAUUATOKIBWTLO, TO OTT0i0 £EWTEPIKA £XEL W OVOUA TO
OVOMA TNG METAPBANTAC KAL WG TIEPLEXOMEVO ECWTEPIKA TNV TIUN TTOU €XEL
EKEIVN TN CUYKEKPIPEVN OTIYUN N HETAPBANTH.

Evw n Tipn TN HeTaBANTAC umopei va aAAAEL KATA TNV EKTENECN TOU
TIPOYPAMMATOG, AUTO TTIOU HEVEL UTIOXPEWTIKA AVAANOIWTO gival o TUTTOG
™G peETaBANTAC.

H TAQXXA emtpémel TN Xprion HETAPANTWV TWV TECCAPWY TUTTIWV TTOU
avagépbnkav, SnAadn akepaiwy, TPAYUATIKWY, XOPAKTHPWY Kal AOYIKWY,
evw N drAwon tou TUToU KABE PETABANTAC YIVETAL UTTOXPEWTIKA OTO TUA-
pa SAwong petaAnTwv.

To 6vopa KaBe petafBANTAC akoAouBei Toug Kavoveg dnuiloupyiag ovoud-
Twv, dSnAadn amoteAeital amod ypappata, Pneia KabBwg Kal Tov XapakTrpa
_, VW TO Ovopa KABe PETABANTAC gival povadiko yia kKabe mpdypapua.

Zovraén

METABAHTEXZ
t19nog-1: Alota-uetafAntov-1
t19nog-2: Alota-uetafAntov-2

Tonog-v: Alota-uetaBAntdv-v

Mapadeiyuara

METABAHTEZX
MIPATMATIKES: Eppoadév, A
AKEPAIEEZ: TIMH, N
XAPAKTHPEL: Ovoud
NOT'IKEX: EAcyXOCQ

NeiToupyia

AnAwvel Tov TUTTo OAWV TWV HETABANTWV TTOU XPNOILOTIOIOVUVTAL OTO
TIPOYPAMHAL.

Av Kal 6w ava@épOnke, To dvoud Twv PeTABANTWY Ymopei va gival
oTo100dATOTE GUVOUACUOG XOPAKTHPWY, EIVAL KON TIPOKTIKH VA XPNOLUO-
TTOLOUVTAL OVOUATA TA OTTO{0 VA UTTOVOOUV TO TIEPLEXOUEVO TOUG, KAVOVTAG
TO TTIPOYPAUHA EUKOAOTEPO OTNV AVAYVWOT| TOU KAl OTNV KATAVON oI Tou.

MNa mapddetypa, otnv mMepintwon Tou UTTOAOYIGHOU Tou euadou eival
TIPOTIMOTEPN N XPrion Tou ovopatog EMBAAO yia tnv avtiotoixn peta-
BANTA, amoé éva ovopua mou amoTeAeital amd éva uévo ypduua énwe E
N A n éva omolodnmote Tuxaio évopa mou gv avdyel 0To TPAYUATIKO
TIEPIEXOUEVO TNG LETABANTAG OTTWCG Tiun.
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7.5 | ApOunTikoi TeNEOTEG

Ot apBuntikoi TeAeoTég mou urmootnpiCovtal amd tn FAQZXA KaAUTITOUV
TI¢ Baoikéc mpaelc: mpdobeon, agaipeon, TOAATAACIAoUO Kal Siaipeon,
evw urootnpiletal kal n VPwon o duvaun, n aképaia Slaipeon Kal To
untélotro ¢ aképaiag Siaipeonc.

O1 TEAEOTEC Kal Ol AVTIOTOIKEC TIPAEELS ival:

APIOMHTIKOZ TEAEXTHX MPAZH

+ MNpdéoBeon
- Agaipeon
* MoAAanAaciacudg
/ Awaipeon
& “Yywon o€ d0vapn
DIV Aképata dlaipeon
MOD YnéAowno aképatag daipeang

7.6 | ZuvapTtnoelg

MoANEC YVWOTEG CUVAPTHOELG ATTO Ta PABNUATIKA XN OIUoTToloUvVTal OU-
xva kat mepiéxovtal otn MAQXEA. O1 cUVOPTAOELG AUTEG Eival:

HM(X) YTOAOYIOHOC NUITOVOU

2YN(X) YTOAOYIGUOC GUVNUITOVOU

ED(X) YTTOAOYIOUOC EQATITOUEVNG
T_P(X) YTTOAOYIOMOC TETPAYWVIKAC pidag

NOT(X) YTOAOYIOHOC QUGIKOU AoyapiBuou
E(X) YmoAoylopog Tou e

A_M(X) Aképalo pEpog tou X

A_T(X) AmdAUTN TIUn Tou X

7.7 | Ap1OuNTIKEG EKPPATELC

‘Otav pia TIUA TPOKUTITEL ATIO UTTOAOYIOHO, TOTE AVAPEPOUAOCTE OE €K-
@pacelg (expressions). Na tn ovvtaén plag apOuNTIKAG ékPpaong xpnot-
JoTolouvTal AplOUNTIKEG OTABEPEC, METAPANTES, CUVAPTACELS, APIOUNTI-
KOl TEAEOTEC Kall TTAPEVOETELC. Ot apIOUNTIKEG EKPPATELG UNOTIOIOUV OTTAEG
Il OUVOETEC LOBNUATIKEG TIPAEELC.

KdBe ékppaon MaPIOTAVEL LId CUYKEKPIUEVN APIOUNTIKA TIUn, N omoia
Bpioketatl petd TNV ektéAeON TwV TPAEEwV. ' auTd gival amapaitnTo OAeg
ol HeTaBANTEC ToU ep@aviovTal O€ pia EKQPAON Va £XOUV OPLOTE TIpoN-
youpeva, Snhadn va €xouv kdmola Tiun.

7. BAXIKEZ ENNOIEX MPOFPAMMATIZMOY
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0 teAeotiq div
Xpnotponoleitat yia tov
UnoAoyloueé tou nnAikou
piag daipeong akepainwv
aplBHV, eV 0 TEAECTAG
mod yta 1o undéAotno.
M.x.

7div2=3kat7mod2=1
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0

Mdvta npénetva
xpnatyonotoyvtat

Zelyn napevBéoewy.
Awagopetikog apBuog
aplotepwyv and delég
napevBéoelg otnv idla
€K@paaon ival éva and ta
nto cuvnBopéva Aadn.

Y€ ULa EVIOAN
EKXWPNONG N YETABANTA
KaL n €K@paocn npéneL va
elvat tou 1diou tinou.

lepapyia

Ot npaéelg mou mapouaoidlovtal o€ pia €KQpaon eKTeAoLVTAL CUPWVA
ME TNV EMOUEVN lEpap)ia

1. 'YYwon og duvaun

2. MoA\amhactaopog kal diaipeon

3. MNpooBeon kat agaipeon

Mapadeiyuara
MaBnpuatika QA
a+1 a+1
1/2 a3 1/2*an3
3x+2y
—— (3*x+2*y)/(a - b)
a-b
2npx 2*HM(x)

‘Otav n epapyia eivat idla, 1éte o1 MPAgelg ekteAovvTal Ao T aploTepd
mpo¢ Ta Se1d. e MOANEC OPWC TTEPIMTWOELC Eival amapaitnTo va mpon-
ynOei pia mpaén xapnAdtepng lEpapxiag. AuTo EMITUYXAVETAL UE TNV E100-
ywyn Twv mapevBéocewv. H mpa&n mou mpémel va mponynOei mepikAegietal
o€ éva (evyog mapevOEoewy, omOTE Kal eKTEAETal TPWTN. M.X. N éKppaon
2 + 3*4 5ibel wg amotéheoua 14, evw n (2 + 3)*4 6idel 20, d16T1 ekteleital
TPWTA N TTPOCHOEDN KAl UETA O TTOAATIAACIACUOC.

7.8 | EvtoAn ekxwpnong

H evToAn ekxwpnong XPNOIUOTIOLETAL YIa TNV arrdSoon TIMWVY OTIG UETA-
BANTéC kKatd Tn SldpKela EKTEAEONC TOU TTPOYPAUUATOC.

Xouvraén
Ovouoa-Me TaRANTAC <- £KEPAON

Mapadeiyuara
A <- 132
MHNAS <- ‘IavoudplLog’
EMBAAON <- A*B

NeiToupyia

YmoloyiCetal n TIpn TN ékppaong otn e€1d mMAeupd Kal eKXwpEiTal
N TR QUTH 0TN LETABANTH, TTOU AVAPEPETAL OTNV APLOTEPT TTAELPA.

Mia evtolr ekxwpnong o€ kapia mepintwon Oev mpémnel va ekAapBdvetal
w¢ e€iowon. Ztnv e€iowon to aploTepd HENOC IooUTal pE TO OeE10, EVW
OTNV eVTOAN eEKXWPENONG N T Tou Se€1ov péNoug ekxwpeital, petaBipa-
Cetal, amobidetal otn PETABANTI TOU AploTEPOU PéENOUG. MNa To Adyo autd
WG TEAEOTAG EKXWPNONG XPNOIUOTIOLETAL TO OUMPBOAO <- TIPOKEIUEVOU Va
Slagopormolgital amod To igov (=). QoT600, ag oNUEIWOEL], 0TI 01 SIAPOPES
YAWOOEG TPOYPAUUATIOHOU XPNOIOTTOI0UV SlagopeTikd cuuola yla
TO OKOTIO aUTO.
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7.9 | Eviolég e10660u-e€660L

2xeb06V O6Aa Ta Mpoypdupata utohoytotr 6éxovtal kdmola dedopuéva, Ta
eneepydlovtal, umohoyiouv Ta amoTteAéopaTa Kal TEAOG Ta eppavifouv.

Ta edopéva elodyovtal Katd tn SIAPKELA TNG EKTENECNC TOU TTIPOYPAU-
patog amd pia povada e100dov, yia mapddetyua 1o TANKTPOAOYIO, Kal
Ta AMOTEAéOUATA YPAPOVTal O€ pia povada e€odov, yia mapddelypa Tnv
00ovn.

H FAQXXA umootnpilel yia Tnv elcaywyri §eS5ouévwy amo To TANKTPOAO-
yto Tnv evtoAr AIABAZE Kkal yla TNV EUQAVION TWV ATTOTEAECUATWY TNV
evtoAn N'PAWE.

Zovraén
AIABAZE AloTto—-peToRANnTOV

Mapadeiyuara
AIABAZE Ilocdtnta, TLun

NetToupyia

H ektéAeon TN evtoAng odnyei otnv €icodo TIHwV amd To MANKTPO-
AOYL0 Kal TNV EKXWPNOT) TOUG OTIG LETABANTEG TTOU avapépovTal.

H evtoAri AIABAZE akoAouBeital mavtote and €va r mepIocOTEPA OVO-
pata peTafAnTwyv. Av UTTAPXOULV TTEPIOOOTEPEG A6 pia LETABANTEG, TOTE
auTég xwpifovtal pe Koppa (). Katd tnv ektéAeon Tou MpoypAappaTog n
evtoAr] AIABAXE S10KOTITEL TNV EKTEAECT TOU KAl TO TTIPOYPAUMA TIEPIUEVEL
TNV €l0aywyn amo To TANKTPOAOYIO TIHWY, Tou Ba ekxwpnBouv oTIG Je-
TAPANTEC. META TNV OAOKANPWON TNE EVTOANG N EKTEAECH TOU TIPOYPAW-
patog ouveyiletal he TNV eMOUEVN EVTOAR.

Zuvraén
TPAYE Alota-otOol)X€ {0V

Mapadeiyuara
TPAYE ‘H tetpaywvikny pila tou’, A," elva: ‘,PIZA

NeToupyia

Xpnotuoroleital yia TNV eueAavion otabepwyv TIHWV KABWE Kal Twv
TIPMWV TWV HETABANTWY TTOU avagépovTtal oTn AioTa.

H evtoAn TPAWE éxel w¢ amoTéAeopa TNV EUPAVION TIHWV 0T povada
€€06ou. Tuokeun e€660v umopei va gival n 086vn Tou UTTOAOYIOTH, O
EKTUTTWTAC, BoNnONTIKA HvAUN 1 YEVIKA omoladnmote cuokeur e€66ou
£X€l OPIOTEL OTO TIPOYPAUUA. [a Ta Tapadeiypata autou Tou Kegalaiou
BewpoUE OTL N EUPAVION YiveTal TTAVTOTE TNV 006vn. H Aiota Twv oTol-
XEIWV UopEei va TIEPIEXEL OTABEPEC TIUEC KAl OVOUATA HETABANTWV.

Katd tnv ektéheon tou mpoypdupatog n eviohr) FPAWE mpokalei tnv
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EU@Avion otnv 086vn Twv otaBepwv TIHWV. ‘Otav KAmolo évoua JeTa-
BANTAG mepiéxetal otn AMioTa, TOTE ApXIKA AVAKTATAL N TIUA TNG Kal 0TN
OUVEXELD N TIUA auTh eppaviletal otnv oBovn.

H xprion Tng evtohri¢ FTPAWE gival Kupiwg n €UeAvion HNVULATWY anmo Tov
UTTOAOYIOTH), KOBWG KAl ATTOTEAECUATWY TTOU TIEPIEXOVTAL OTIC METARBANTEG.

7.10 | Aopn MPOypPAUHATOG

'Onw¢ k&Be evtohn akoAouBei auoTNPOUC GUVTAKTIKOUG KAVOVEG, £TOL
Kat OAOKANPO TO TTPOYPAUUA EXEL AUOTNPOUG KAVOVEG YLa TOV TPATIO TTOU
Sopeital. H mpwtn evtohr kABe MPoypAUUATOC Eival UTTOXPEWTIKA N €TT1-
Kepalida Tou mpoypduuatog, n omnoia gival n AéEn MPOrPAMMA ako-
AouBoUpuevn amd To dvopa Tou TTIPOYPAUHUATOC. To TEAEUTAIO TIPETEL Va
UTTAKOUVEL O0TOUC Kavoveg Snuioupyiag ovoudtwy tng MQIIAY.

3Tn ouvéxela akohouBei To Tunpa SHAwoNC Twv 0TabepwV TOU TIPOYPA-
patog, av BERala To TPOYPAUUA LA XPNOIOTOLEl OTABEPEC.

Apéowe PETA gival To TuApa SAwong petaAntwy, 6mou dnAwvovTal
UTTOXPEWTIKA T OVOUATA OAWV TWV HETABANTWY KABWGE Kal 0 TUTTOG TOUG.
AKoAouBei To KUPLO PEPOC TOU TTPOYPAUUATOC, TTOU TTEPIAAMPBAVEL ONEC

TIG EKTENEOIUEG EVTOAEG. O1 EVTONEC QUTECG TTEPIAAMBAVOVTAL UTTOXPEWTIKA
avapeoa otic Aé€eic APXH kat TEAOX_MPOrPAMMATOX.

TéNog, av 1o mpodypappa xpnotpomnolei dtadikaoieg (BA. keg. 10), auTég
ypdagovtal petd 1o TEAOX_MPOrPAMMATOX.

KdBe eviohn ypagetal og EexwploTh YPAUUR. Av pia evToAn mpémel va
OUVEXIOTE( KAl 0TNV EMOMEVN YPAUUN, TOTE O TPWTOG XAPAKTNPAG AUTAG
TNG YPOAMMNG TTPETIEL VA Eival O XOPAKTHPOG &.

Av 0 TTIPWTOG XapaKTHPAC gival To BaupaoTiko (1), onuaivel 0TI auti n
YPOUUN TIEPIEXEL OXONIA KAl OX1 EKTEAECIUEG EVTONEC.

NMAPAAEIrMA

To enépevo npdypappa umoloyilel To GUVONIKO KOGTOG TTAPAYYENWV
untoAoyloTtwv. To mpoypappa diaBalel amod to mMANKTPoAdylo TV mo-
0OTNTA TNG MAPAYYEAIAG KAl TNV TIUA TOU EVOG UTTOAOYLOTH, uttohoyilet
Kal YPA@PEL TO CUVOAIKO KOOTOG KABWE KAl TO AVTioTOLXO KOGTOG TOU
®MNA. O cuvteleoTtric OMNA gival 18%.

NPOTPAMMA KO60OTOG YIOAOYLOTOV
! IpOYypOpHa UTOAOY LOHOU KOOTOUG MOPAYYEA QG UMOAOY LOTQOV
LTAGEPEXL
®TIA=0.18
METABNAHTEZ
AKEPAIEZ: [locdtnta, Tiun povadac, Koéotog
NPATMATIKEZ: Afla OQIIA, ZUVOALKO KOOTOC
APXH
! Eioaywyr dedopévav
TPAYE ‘A®oce 1nv mocdInIta Ing nopayyerliog’
AIABAZE [locodTnta
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TPAYE ‘Adoce TNV T LU TOU UNMOAOYLOTH’

AIABAZE Tiuf pov&dac

! Ymoloytiopoli

Kébotog <- IocdinTtoa* Tiun povddog

Aflo QA <- KOOTOG*OIA -

ZUVOALKS kboTOG <—- KOOTOG+AE o PIIA

! Epedvion anoteAecpitav

TPAYE ‘To k60t10G¢ TV’ ,Mocdtnta, ‘vnoroy. €lval ‘,Kdbotoq
TPAYE ' H afloa Tou QIA eivol’, Afio OIA

TPAYE ‘To ouvoAlkd xb6otoC elival’, ZUVoALxd KOOTOGQ
TENOX_NPOTI'PAMMATOX

3TN OUVEXELD TTAPOUCIALETAL TO TTPOYPAMMA AUTO O YAWOOECG TTIPOYPA-
patiopou Pascal kat Basic.

Mpoypauuatiotiké mepifdiiov Pascal
PROGRAMI computers;
CONST
fpa=0.18;
VAR
cost, value, quantity:[NTEGER;
total,cost fpa:REAL;
BEGIN
write (‘YAdoce 1nv mocdHIntA’) ;
readlln (quantity) ;
wriite (‘Ados tnv TLpR tou umoAloviotn’);
readlln (value) ;
cost:=quantity*value;
cost fpa:=cost*fpa;
totaI:=cost+cost_fpa;
wiriitelln (‘ToxbéoTtoc twv Y, quantity, ‘elval:’, cost);
wiiiteln (‘H of{o tou ®IA: Y, cost fpa:7:0);
wriitelln (YTo cuvoAilxd xdéotoc elvaL: Y, total:7:0)
END..

Mpoypauuatiotiko mepifBaAAov Basic

\

K6010GC UnmoAoy LOTOV

fpa = .18
I NPUT “Adoe tnv mocdtnta : ”, Quantity
I NPUT “Ados tnv Tipf tou unoloyiothn : 7, Value

Cost = Quantity * Val ue
Cost Fpa = Cost * fpa
Total = Cost + CostFpa

PRI NT “To x6otog twv”; Quantity; “umoloyLoTdv £ival :7;
Cost

PRI NT USI NG “H ofila ®IA sivol : ######”; CostFpa
PRI NT USI NG “To cuvoA1xd xb6ot10oC¢ € (vaL : #it#####H”; Tot a
END
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Né€sic-kAeda

Mpdypappa,
TOmot 6edopévawy,
MetafAnTh,
>T1a0epq,

EvtoAn,
Ekxwpnon tipng,
Eicodoc-¢€0do¢
TIPOYPAUUATOC

~

J

Aladiktuo

http://gbasic.com/

Mepiéxel ekMaAdEUTIKO
0o6nyo, Kwdika TOAWV
OOKAOEWV KAl YEVIKEG
TANPOYOPIEG Yla TNV
Qbasic.

www.basicguru.com

AgvBuvon mou
avagéEpeTal
ATTOKAEIOTIKA OTN
Basic. Mepiéxel moANG
£to1na mapadeiypata,
TANPOPOPIEC Yla
eKOOOEIC TNG YA\WOOAC,
METAPPAOTEG YIa
Slapopa Aeltoupyikd
ouoTtAuata.

-

~

J

Avake@alaiwon

3 € AUTO TO KEPAAALO TTAPOUCIACTNKAV TA BACIKA XAPAKTNPIOTIKA TNG
FAQXIAZ, To aA@APnTo TNnE, ot Tumot Sedouévwy mou umooTnpilel, ot Ka-
VOVEC Yl Ta OVOUATA TTOU XPNOLUOTIOI00VTAL, Ol aplBUNTIKEC TTPAEELS, N
EVTOAN EKXWPNONG, Ol EVTOAEG €l00S0U Kat €660L KaBwg Kat n dopr Tou
TIPETTIEL VA €XEL KABE TPOypapa.

JUYKEKPLUEVQA:

Ot tumol dedopévwy mou umootnpifovtal eivat: Aképaiol, MNMpaypatikoi,
Xapaktipeg, Aoyikoi.

Ot peTtafAnTég Pémel va €xouv Tov TUTTO TwV SeSOUEVWV TTOU KATAXW-
pouV.

KdBe petafAnTr| maipvel TIPA YE EVTOAN EKXWPENONG 1 ME EVTOAN AlA-
BAZE.

L KdaBe mpoypappa €xet Tov TitAo Tou, akoAouBei To TUNUa SnAWoEwY
(otaBepwiv Kal HETAPANTWV) Kal HETA avapeoa oTiG Aé€eic APXH kat
TEAOZ_MNPOIPAMMATOZX BpiokovTal ONEG Ol EKTENECIUEG EVTONEC.

H emkowvwvia Tou TPOYPAUUATOC E TOV XPriOTN YIVETAL UE TIG EVTOAEG
€10680v €€66ou NPAVE kat AIABAZE.

Epwtnoslg - Oépata yia culitnon

1. Motoug Tumoug dedopévwy yvwpilete; Avagpépate duo mapadeiypata
yla KaBe tumo.

2. e mola B€on Tou TPOoYPAUMATOC avaypdgovTtal ol SNAWCELG TwV OTa-
Bepwv;

. Mota n Siapopd peTaANTWY Kal oTabepwv;

. Mota n o€lpd ektéheong Twv MPA&ewy;

. Molo¢ 0 oKOTOC TWV EVTOAWV £10000UL £€6O0UL;

. Mota n Siapopd Twv eviodwv AIABAZE kai TPAVE;

. Neprypdyte T Sopn vog TPOYyPAUUATOC.

N & 1 AW
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@® KegdAiaw

Entloyn
Kat EnavaAnyn

EvioAég enhoyig

EvioAég enavdAnying




Eicaywyn

3TO TIPONYOUMEVO KEPANALO AVaTITUEAE TTIPOYPAMMATA, TA OTToia ATAV
TTOAU ammAd Kal Ol EVTOAEC TWV OTTOIWV EKTEAOUVTAL N Hid UETA TNV AAAN.
AUTA N O€IPLaKN EKTENEON TWV EVTOAWV Eival KATAAANAN OpwG Hdvo yia
TTOAU amAd TTpoypAUaTa, Ta omoia elodyouv dedopéva, Ta emefepyalo-
VTAL KAl TUTTWVOUV TO ATTOTEAECHA, XWPIG va UTTAPXEL N SuvatoTNTA TNG
EMAEKTIKAG EKTEAEONC TUNMATWY TOU TIPOYPAUHATOC, CUUPWVA UE TNV
TIpA Kamolwv dedopévwy A TNV eMavAANPn TUNUATWY TOU TTIPOYPAUUa-
TOG. OMTWG¢ €XOUME avapEpPEL, 01 TPELG Baoikég Souég eival n Sour TG ako-
AouBiag, Tng emAoyn¢ Kat TnG emavaAnyne. Ot SopéC auTéC amoTeAOLV TN
3don tou Sounpuévou MPoYPAUUATIOHOU KAl HE TN XProN AUTWY UImopouV
va vAomoinBouv 6Aa Ta MPEOYPAUMATA UTTOAOYIOTWV. XTO KEQAAAIO AUTO
Ba aoxoAnBoupe pe Ti¢ Vo auTtég Baoikég SOUEC TNG EMAOYNG KAl TNG
emavaAnyng mou Ba pag eMTPEPOLV TN CUYYPAPH TTANPECTEPWY KAl TTIO
TTOAUTTAOKWV TIPOYPAUUATWY.

AdakTIKOi oTOYOL

Na eival og 6éon o padNTAC:

U Na oxnuatilet N\oyIKEC EKQPATELS, ATAEG Kal OUVOETEC,

Na Slatunwvel TIG HOPPEG TNG EVTOANG eAéyxou (emAoyric) AN.
Na Slakpivel TIg S1apopPEC TwV HoPPWV TNG EVTOANC AN.

cCcCc

Na emAéyel TNV KaAUTEPN pop@r TNS evToAnC AN yia To KABe mpod-
YPApHa.
Na Slatunwvel TIG EVTOAEG emavaAnyng.

r C

U Na emAéyet tnv kaAUtepn doury emavainyng Kal va xpnolpoToLel TNV
KOTAAANAN EVTOAN.

U Na ouvTtdooel IpoypaupaTa Ta ommoid Xpnotomololv Kal TiG TPELS Ba-
o1kéC Sopéc: TNG akolouBiag, TnG EmMAOYNG KAl TNG EMAVAANYNG.

MNMpogpwTAOELG
3 Tati xpnopomnolovvtal ol aAYopIOUIKEG OOUEG;

3 Nopilelg 0TI OAeG Ol AAYOPIOUIKEG SOUEG EXOLV TIG AVTIOTOLKEG EVTONEG
0€ Hia YAWooa TTpoyPaUUaTIOUOoU;

3 H dopn g emAoyng givat onpAvTIKN yla TV emiluon TPoANUdaTwy;

W

ApKei pia evTOAn yia va ek@pdoel Tn doun TNG emavaAnyng
3 TNwg pmopei va eNéyxeTal 0 TEPUATIOUOG piag emavaAnyng
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8.1 | EvtoAég EmAoyng

Mia amé Ti¢ Bactkdtepeg Souég TTou epgavifovtal o€ éva Tpdypauua &i-
vat n emAoyn. 2xedov o€ 6Aa ta mpofAnuata mepthapBdvovtal Kamolot
€NeyXOL Kal avAANOYa HE TO ATTOTEAECHA AUTWY TWV EAEYXWV EMAEyovTal
ol evépyeleg mou Ba akohouBricouv.

A¢ Bewpricoue To TTOAD aTAG TIPORANUA TNG KATAETPNONG TWV DETIKWV
KAl TWV apvNTIKWV aplOuwv. Mpémel Aotmov va ypdyou e éva poypa -
U0, TO oTToi0 £10AYEL APIBPIOUC Kal HETPAEL TOCOL armd auToU¢ sival BeTiKoi
Kal TOoo!1 apvnTiKoi. [Na va amogacicoupe av évag aplOuoc gival BeTIKOC
1 ApVNTIKOC, TTIPETTEL VA TOV OUYKPivVOUE Pe To 0. To amoTéNeOHa AUTNG
¢ oLykKplong kabopilel To €idog Tou aplBuoy, av sival peyalltepog amd
70 0, TOTE 0 APIOUOC €ival BETIKOC, evw avTiBeTa av gival LIKPOTEPOG amd
10 0, €ival apvNnTIKOG.

Noyikn ‘Ekppaon

Ma ™ ouvtagn piag Aoyikng EKepaong fij cuvONKNG XPNOoIoTToloVUVTalL
oTaBepéc, eTaPANTEC, aPIOUNTIKEG TAPAOTACELS, CUYKPITIKOI KAl AoyIKOi
TENEOTEC, KABWC KAl TTOPEVOETELC. XTIC AOYIKEC EKPPAOTELC YiveETal CUYKPI-
on NG TIUAG Hiag ékppaong, Tou BpioKeTaAl APIOTEPA ATTd TO CUYKPITIKO
TENEOTN PE TNV TIUA IAg AAMNG ékppaonc Tou Bpioketal 6&€1d. To amo-
TéNeopa ival pia Aoyikn Tiury ANHOHX ) WEYAHX.

O1 XpNOIUOTIOIOUEVOL CUYKPITIKOI TEAEOTEC TTapouatalovTal oTov EMO-
UEVO Tivaka.

YYITKPITIKOI TEAEXTEX

= lgétnta ApBuég=0
<> Avigétnta Ovopal <> 'Kwotag'
> MeyaAUtepo ané T >10000
= MeyalUtepo ni ico X+Y >= (A+B)/I’
< Mwpétepo and BA2-4*A*T <0
3= Mwpétepo 1 ioo Bdpog <= 500

Ot ouykpioelg yivovtal o€ dedopéva apBuNTIKA, AAQAPIOUNTIKA Kal AOYIKAL.
H oUykpion peta&u Suo aplBuwv yivetal e mpogavr TPOTo. XTnVv mepi-
TITWON TWV TTIPAYHATIKWY apBpwv Bewpolue 6Tt ol aplBuoi pmopouv va
£XOULV ATIEIPO APIOUO Yn@iwv.

H oUykplon aTopIKkwv XapakThpwv otnpiletal otnv ah@apnTikr ogpd,
yla mapddetypa 1o 'a' Bewpeital pikpotepo amd 1o 'B.

H ouykplon aA@apiBuntikwy dedopévwy Baciletal otn oclyKplon Xopa-
KTNPA PO XapaKTripa o kABe Béon péxplg otou Ppebei kamola Sia-
@opd4, yia mapdadelypa n Aé€n 'kakoc' Bewpeital pikpdtepn amo T Aéén
'KaAOC' Ao To ypdppa K TIPONYEITal TOU YPAUUATOC A.

H oUykpion Aoyikwv €xel évvola HOVO OTNV TIEPIMTTWON Tou ioou ( =) Kal
ToU S1aYopou (<>), apou oL TIHEG TToU PrmopoLv va €xouv eivat AAHOHX
kat WEYAHX.

0

‘Otav apBuntikoi kat
OUYKPLTIKOL TEAEOTEG
ouvdudlovtal o€ pia
€K@paan, oL apBUNTIKEG
npd&eig ekteAovvtal
npWIeG. AKGHN, oL Aoytkoi
TEAEOTEG €XOUV XAUNASTEPN
lepapxia ané toug
OUYKPLTIKOUG.
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YuvOeteg Ekppdoslg

> & MOA\A mpoBArjuata ot emAoyéC Sev apkei va yivovtal e amiég Aoyl-
KEC TTAPAOTACELG OTIWG AUTEC Ol oTToieG avapépBnkay, al\d xpetaletal
va ouvuAOTOUV Hid | TTEPIOOOTEPEC AOYIKEC TTAPACTACEIC. AUTO ETITUY-
XAVETAL UE TN XPrioN TV TPIWV Bacikwv Aoyikwv TeAeotwv OXI, KAI, H.

Mapadeiyuara
0<X<5 X>0 KAl X<5
X=1Q213 X=1H X=2 H X=3

H 1epapyia Twv AoyiKWwV TEAECTWV ival LIKPATEPN TWV APIOUNTIKWV.

8.1.1 EvtoAnl AN

H Soun emAoyn¢ vhomoleital otn MQZZA pe tnv evtoAr; AN. H evtohn
AN gpgaviletatl pe Tpelg S1aPoPETIKEG HOPPEC. TNV amnAr evtoAr AN...
TOTE, tnv evtoAr} AN...TOTE..AAAIQX kat Té\og tnv evioAn AN...TOTE..
ANNIQZ_AN. K&Be evtoAn AN mipémet va kheivel pe TEAOZ_AN.

>Tnv amAoloTePn pop®n TN N evToAry AN eAéyxel Tn ouvOnkn Kat av
auTn oxLel (givat aAndng), Téte ekteAoLVTAL O EVTOAEG TTOU TTEPIAAPBA-
vovTal Heta&u twv Aé€ewv TOTE kat TEAOX_AN.

Av yla mapadetypa BENoUpE va UTTOAOYICOUE TNV TETPAYWVIKN pila Twv
apBuwv mou Siapfdloupe amod To MANKTPOAOYIO, TOTE TO AVTIOTOIKO TUN-
Mo TTPOYPAUATOG ival

AIABALE «

AN o >=0 TOTE
Pila <= T P (o)

TENOE_AN

H yevikn pop@r TN evtoAnc AN eival n €€n¢:

Zouvraén
AN ouvbnkn TOTE
gvrtoAn-1
gVTOAR-2

EVTOAN-V
TENOZ AN
NMapadsyua
AN op(1Budég > 0 TOTE
TPAYE ‘O aplBudg eivat BetikOC’

IIAn6og Betikdv <- [IAn6og OeTiKOV+I
TENOEZ_AN

ANeiTovpyia

Av n ouvOnkn 1OoYVEL TOTE eKTEAOUVTAL Ol EVTOAEG TTOU BpiokovTal
peTa&L Twv Aé€ewv TOTE kat TEAOZ_AN, o€ avtiBetn mepintwon ot
EVTOAEG auTéC ayvoouvTal. H ektéheon tou mpoypdupatog ouveyile-
TAL PE TNV EVTOAN TTou akoAouBei tn SnAwon TEAOZ_AN
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2uxvd n evtoAn AN eKTOC amd TO TUARHA TWV EVIOAWY, TTOU EKTEAOUVTAL
otav n AoyIKr €k@pacn givat AANBAG, TIEPIEXEL KAl TO TUAMA TWV EVTOAWDV
mou ekteldovvtal, av dev 1oXVeL N cuvBrkn (eival Yeudnc).

H popenr autn¢ tng evtoAric ovoudletal AN...TOTE...AAAIQX.

210 MAPASELY A TOU UTTOAOYIOUOU TNG TETPAYWVIKAG pilag éxoupe

ATIABAYE o
AN o >=0 TOTE
Plla <— T _P(x)
ANNIQR
TPAVE ‘H te1p. plla apvntLKOU aplOuolu dev oplletal’
TEAOZ_AN

H yevikr} popen tng evioAng AN...TOTE...AAAIQX éxel we e€AG:

Zovraén
AN ouv6rnxn TOTE
evtoAn-1
EVTOAN-2

EVTOAN-V
ANNIQR

evtoAn-1

EVTOAN-2

EVTOAN—V
TEAOZ_AN

Mapadetyua
AN op16udég > 0 TOTE
TPAYE ‘0O oaplOudg eilval 6e1LrdC!
[IAHBoGg BeTLKOV <- TIANBOGC BetTLlKOV+]1
ANNIQR
TPAYE ‘0O oaplBupdc eival apvniikdéde 1 0
[IAAB0oc un OeT LkOV <- [IAHB0C un OetT KOV +1
TENOE_AN

Netrtoupyia

Av n ouvOnKn toxLEeL, TOTE EKTEAOUVTAL Ol EVTONEG TTOU [BpioKovTal Lle-
Ta&V Twv Aé€ewv TOTE kat AAAIQE, S1a@opEeTIKA EKTEAOUVTAL Ol EVTO-
Aéc petau ANNIQE kat TEAOZ_AN. H ektéAeon Tou TIPOYPAUMATOC
ouveyiletal he TNV evTolr] Tou akoAouBei tn drihwon TEAOZ_AN

H yevikn popen tng evtoAig AN KaAUTTeLl TNV emAoyn piag amd SUo evai-
AAKTIKEC TIEPUTTWOELG.

‘Otav ol EVOAMOAKTIKEG TIEPITTTWOELC ival TTEPIOCOTEPEC amd TIG VO, TOTE
pmopouv va xpnotpomnolnBoUv moANEG eviolég AN n pia péoa atnv dAAn,
ol eppwAevpévec evtoléc AN, érmwg ovopdalovTal.

8. EMIAOIH KAl ENANAAHWH
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EupwAeuuéva AN ovoudalovtal SU0 rj TEpIOTOTEPEC EVTOAEC TG UOP-
@r¢ AN...TOTE...AAAIQZX rou mepiéyovtal n uia péoa atnv diAn.

MNa mapAdelyua, ol TAPAKATW EVTONEC TIPOYPAUHUATOC

AIABAZE B&pog, Yyog
AN Bd&pog < 80 TOTE
AN Yyog < 1.70 TOTE
TPAYE ‘EAaepUg, xovidg’
TENOE_AN
TENOE_AN

H xprion eppwAevpévav evtodwv AN odnyei ouvnBwc og TOAUTTAOKEC
Sopég mou av€davouv Tnv mBavotnta Tou AddBoug Kabw¢ kat Tn Suokoia
KATAVONONG TOU TTIPOYPAUHUATOG.

MoAU ouxVdA ol EVTOAEG TTOU €X0UV Ypa@El pe ep@wAeupéva AN, ummopouv
Va YPa@ouV 1110 ammAd XpNOIUOTIOIVTAG OUVOETEC EKPPATELC 1) TNV EVTO-

A emioyng AN ... TOTE ... AAAIQX_AN, mou Ba mapouolaoTel otn ou-
VEXELQ.

To TPONYOUHEVO TUAMA TTPOYPAUMATOC UMopEi va ypagei wg e€R¢
AIABASE B&pocg, 'Yloc
AN B&poc < 80 KAI Yyoc <1.70 TOTE

TPAYE ‘EAaepUg, xovidg’
TEAOE_AN

Mia dAAn popen emAoync¢ givat n evtohr AN...TOTE...AAAIQX_AN

Zovraén
AN ouvbrxn-1 TOTE
evtoAn-1
EVTOAN-2

EVTOAN-V

ANAIQY AN ouvOnkn-2 TOTE
evtoAn-1
EVTOAN-2

EVTOAN-V
ANNIQR
evtoAn-1

EVTOAN-2

EVTOAN-V
TENOEZ_AN
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Mapadetypa
AN opL6udbc > 0 TOTE
TPAYE ‘0O oaplOudg eival Be1Lrdg’
[IAABoc-BetTLkOV <— IAfGOC OetTixkdOV+]
ANMIQE AN aplOudéc <0 TOTE
TPAYE ‘0O aplOudc eival apvntixkdg
[IAfBoG_apvnT LkOV <- IIAfB0C  apvnTLlxkOv +1
ANNIQR
TPAYE ‘0O aplOudg eival 0f
[IAfBoc 0 <- IAHGoc 0 +1
TENOZ_AN

Aerroupyia

ExtehouvTal ol EVTOAEG TTOU [BpioKovTal OTO AVTIOTOIKO TUAMA, OTaV
n ouvoOnKn gival aAnOnc.

H extéAeon Tou TPOYPAUMUATOG CLVEXICETAL UE TNV EVTOAN TTOU KO-
AouBei Tn SiAwon TEAOX_AN

MAPAAEIrMA 1

310 MPAYpPALHA TOU MPONYOUHEVOU KEPaAaiov (MWARCEIG UTTONOYI-
OTWV) UTTOOETOUE OTL N TIMA TWV UTTOAOYLIOTWV £€aPTATAL ATTO TNV TTO-
o6tnTa mapayyehiog. ZUYKeKPLHEVA IOXUOUV Ol TIAPAKATW TIHEG AYO-
PAG UTTOAOYIOTWV.

MOXOTHTA TIMH MONAAAX
1-50 580
51-100 520
101-200 470
ndvw ané 200 440

O UTTONOYIOHOG e XProN EMPWAEVHEVWY evToAwv AN givat:

AN Tocdétnta<=50 TOTE
Kéotog <- Ioocdtnta*580
ANNIQYR
AN Tocdétnta<=100 TOTE
Kéotog <- Hoodtnta*520
ANNIOQR
AN Tlocodtnta<=200 TOTE
Kéotog <- Tocdtnto*470
ANNIQYR
Kéotog <- Hoocdtnta*440
TENOZ_AN
TENOE_AN
TENOE_AN
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@

Na anogeuyetal, av
elvat duvatdy, n xpnon
TWV EPWAEUPEVQV
AN, Kat otn Béon ToUg
va xpnotponotoudviat
anAolUotepeq dOUEG
nou dLlEUKOAUVOUV

v avdyvwon Kat

TNV Katavénaon Tou

\npovpduuotoc.

%

Ltnv Nnpwtn eVioAn
AAAIQZ_AN o
€AEYX0G TNG OUVOBNKNG
Mogétnta>50 eivat
nePLTTIOq.

To i61o mpdypappa pe tn xprion tng evroAric AN...TOTE...AAAIQX_AN
éxelwg e€NG

AN locdétnta<=50 TOTE

Kbéotog <- IHoocdtnta*580
ANAIQY AN IToodtnta<=100 TOTE

Kbéotog <- Tocdtnta*520
AN\IQY AN Ioodtnta<=200 TOTE

Kéotog <- IHoocdtnta*470
ANNIQE

Kébotog <- Tocdtnto*440

TEAOE_AN

‘Eva ouxvo AdBog mou mapatnpeital oTa mPOoypAppaTa gival 0 EAeYX0G
MEPITTWV ouvONKwv. Ot emmAéov éAeyxol auavouv TNV TOAUTTAOKOTNTA
TOU TIPOYPAUHATOG,.

310 TIPONYOUHEVO TTAPASELYUA Yia TO omoio Bewpoupe 6TI N moodTnTa
givat BeTikdG aplBuog, Eva mapddelypa mePITTWV EAEyXWV gival TO aKO-
Aoubo:

AN Tocdétnta<=50 TOTE
Kéotog <- MNoocdtnTta*580

ANMNIQY AN Iloocdtnta>50 KAI Ioocdtnta <=100 TOTE
Kéotog <- Tocdtnto*520

AN\IQY AN Iloodtnto>100 KAI Tocdétnta <=200 TOTE
Kéotog <- Hoocdtnta*470

ANMNIQE
Kbéotog <- IHoocdtnta*440

TEAOZ_AN

8.1.2 EvtoAn EMIAE=ZE

Av 01 EVOANAKTIKEC TIEPIMTTWOELG EMAOYNG Eival TTOANNEG, YUTTOPE( va Xpnol-
pomoin®ei n evtoAn EMIAEZE, n yevikr pop@n Tng omoiag sivat:

Zovraén
ENINEEE £xppooon
NEPINTQZH Alota Tiudv 1
evioAég 1
NEPINTQZH AloTra Tiudv_2
EVTOAEG 2
[NEPINTQXH ANNIQXE
EVTOAEG AAALAC
TENOX_EIITINAOT'QN

Mapadeiyua
AIABAZE oplLOuédc
ENIAEEE oplLOuéc
NEPINTQZH O
TPAVE ‘Mndév’
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NEPINTQXH 1,3,5,7,9
TPAYE ‘Movoc aploudg’
NEPINTQXH 2,4,6,8
TPAYE ‘Zuydg °
NEPINTQXH ANNIQX
TPAYE ‘ApLlOudc < 0 i >9 1) OxL axépaLlog’
TEI\OZ_EHIAOI‘QN

NetToupyia

YmoAoyileTal N TIUN TNG EKPPACNG KAl EKTEAOUVTAL Ol EVTOAEC TTOU V-
KOUV OTNV avTioTOoIXN TTEPIMTWON TIHWV. AV N TIKH TNG éKPpaong Sev
QVTIOTOLXEL O€ Kaia TEPIMTWOTN, TOTE EKTEAOUVTAL Ol EVTOAEG OANWG,.

3TNV evToAn autr ot AioTeg TIHWV TTou cuvodelouv KABE TepimTwon
UTTOPOUV va TTEPIAAUBAVOUV Hia 1} TTEPIOCOTEPECG TIUEG 1) TIEPLOXT TIMWV
ano-éwc.

H xprion tn¢ evtoAng EMNIAEZE Aoyw Tng oupmayolg SOUNE TNG TPOoPE-
PEL ONUAVTIKA TTAEOVEKTAUATA OTOV TTPOYPAUMATIOHO.

8.2 | EvtoAég emavainyng

H tpitn Baoikr Sopn gival n doun emavainyng, o Bpdxoc, n omoia emtpé-
TIEL TNV EKTENEON EVTOAWV TIEPIOCOTEPEC ATTO pia @opd. Ot emavaAnPEIg
eAéyxovtal mavtote amo kamota cuvBrikn, n omoia kabopilel Tnv £€0d0
amo 1o Bpodxo.

H FAQXXA vnootnpiel TPEIC EVIOAEG emavaAnyng, TNV evioAr) OZ0 émou
n emavaAnyn eAéyxetat améd pia Aoyikr) EKQPacn oTnv apxr Kat EKTEAEITal
ouvexwg 600 n ouvOrkn givatl AANOR¢, TV evtohri MEXPIZ_OTOY 6mou n
ouvOnkn Bpioketal 6To T€A0G TOU BPOXOU Kal EKTEAEITAL CUVEXWG UEXPLS
OToU N cLVONKN auTh Yivel AANBN¢ kat TéEAog TNV evioAn A, pe Tnv omoia
0 Bpoxog emavalapavetal yia mpokaboplopévo aptBuod popwv.

8.2.1 EvtoAj OxO...EMANAAABE

H yevikotepn Soun emavAinyng vhomolsital otn FAQXZA e TV evto-
Ay OZO... ENANAAABE. Y& autr, n ouvOnkn mou eAéyxel TNV emavainyn
Bpioketal otnVv apyxn Tng emavalnyng kat o Bpoxog emavalapPdvetal
OULVEXWGE, 600 N oLVORKN AUTH LOoYXVEL Me tn dour auTh UmopouV va K-
@PACTOUV OAEC ol emavalfPEI Kat YU auTtd n evtohr OZO0... EANANABE
€ival n onUavTIKOTEPN ammd OAEC TIG EVTOAEG emavAANPNG. Xapaktnpl-
OTIKO TNC EMAvVAANYNG AUTAC €ival 0Tt 0 aplBUSC Twv emavalfPewv dev
€ival yvwoTdC, OUTE UMTOPEL VA UTTONOYIOTEL TIPIV ATTO TNV EKTENECH TOU

TIPOYPAUHATOG.
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Xovraén
020 ouv6Orkn EINANANABE
evtoAn-1
EVTOAN-2

EVTOAN-V

TENOXZ EINANANHYHZ

Napadeyua

ABpo Lopa<—0

OZO0 ABpotoua<l000 EINANANABE
AIABATE A
AbBpo Loua<— ABpoO L Oua+A

TENOZ _EINIANANHVHZ

ANeitouvpyia

EAéyxetal n ouvOrkn kat av ivat AAnBAG, eKTEAOUVTAL Ol EVTONEG
mou Bpiokovtal avapeoa otic OXO_EMANAAABE kait TEAOX_EMA-
NAAHWHX. Xtn cuvéxela eAéyxetal mAAL n cuvOnKn Kat av IoxUElL,
ekteAoUVTAL TIAAL 01 iS1EC EVTOAEC. OTav N AoyIKN ék@paon Yivel Weu-
O, TOTE OTAMATAEL N EMAVAANYN KAl EKTENEITAL N EVTOAN PETA TO
TEAOZ_EMANAAHWHE.

E@ocov petd amod kaBe emavanyn eAéyxeTal €K VEOU n cUVONKN, TTPETEL
UTTOXPEWTIKA PHECa 0TO BPOX0 va UTTAPXEL Hia EVTOAR, N omToid va HETABAN-
A&LTNV TIA TNG HETAPBANTAG TTOU ENEYXETAL UE TN CUVONKN. Z€ avTiBeTn TIE-
pimtwon n emavadAnyn &g Ba teppatiCetarl kai Oa ekTeEiTAl CUVEXWG.

MAPAAEITMA 2

Na ypagei mpdypappa to omoio diaBdalet amd to mMAnKTPoAoyLo pia
OElpd HETPROEWY, AKEPAiWV un undevikwv apl®Ouwy, umoloyilel kat
TUTTWVEL TO AOPOLIoUA TOUG KABWE Kal TO Pé€GO TOug 6p0. Q¢ TENOG TNG
Siadikaciag elcaywyng otolxeiwv xpnotpomoleitat n Tipn 0.

INPOT'PAMMA AOpPO LOUX

METABNAHTEXZ
AKEPAIER:X, A6poloua, IIARBoc
[IPATMATIKEZX : MO

APXH

IIARBog < -0

ABpoLopa <= 0

TPAYE ‘Adce ApLOud’

AIABATZE X

0Z0 X<>(0 EINANANABE
ABpoLoua <- RABpoLlopa+X
[IAH6oc <- IARBog+1
TPAVE ‘Adoce ApLOud’
AIABATE X

TENOZ EIIANANHWHE
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AN [IAf0oc >0 TOTE
MO <- A6poLloua/lIANRBocC

TPAVYE ‘To ABpoloupa eivoal : ', ABpoloud
TPAYE ‘0O Méocog 6pog eivoat : Y, MO
ANNIQR
TPAYE ‘Aev d66nxav oTtolyelo’
TENOZ_AN

TENOX_INNPOI'PAMMATOZ

Mapatnpnosig

H xprion Tipwv yia tov TepPaTiond piag emavainmtikig diadikaaiag,
onw¢ oto mapddetypa n avBaipetn emAoyn tou 0, ival ocuvrOng oTov
TIPOYPAUUATIOHO.

H tiur aut opietal amod Tov MPOoYPAPMATIOTH Kal armoTeAEl Jia cuuBaon
Y10 TO TEAOG TOU TTPOYPAUMUATOC. H TR autn eival TéTola, WoTeE va UnV &i-
val AoyIKA owaoTH yia To TPoANUa, yia mapddetypa n tiur 0 amokA&ieTal
amo TIG PETPHOELC CUUPWVA LE TNV EKPWVNON Tou Ttapadeiypatoc. H tiun
auTr ouxvd amokaleitatl "Tiun ePoupPog".

8.2.2 EvtoAj MEXPIZ_OTOY

H &eUtepn evioAn emavainyng mou xpnotuomnolei n FAQXXA gival n evto-
A MEXPIZ_OTOY. Z€ autr ol EVTOAEG TOU BpOX0OU EKTEAOUVTAL UEXPIG
OToU IKavorolnBei kamola cuvBnKn N omoia EAEyXETAL OTO TENOG TNG EMA-
vaAnyne.

Zuvrtaén
APXH EIIANANHWHE
gvtoAn-1
eVTOAR-2

EVTOAR-V
MEXPIZ OTOY Aoy (KN-£KPEAOD
Mapadeiyua
APXH EIIANANHWHEL
AIABATE A
ABpoiloua <- AbBpoloua + A
MEXPIZ OTOY A6potocua >= 1000

Neroupyia

EktehoUvTal ol evtolég petall twv APXH_EMANAAHWHX kat ME-
XPIZ_OTOY. Xtn cuvéxela eAéyxetal n AoyIKr ék@paon Kal av dev
toxLel (€ival Peudnc), TOTE ol EVTONEC TTOU BpickovTal AVANECA OTIG
APXH_EMANAAHWHZX kat MEXPIZ_OTOY, ekteAoUvtal TAAL EAéy-
Xetal Eava n Aoyikn ék@paon Kat av Sev 1oxVEel, emavalapaveral n
EKTENEO TWV (S1WV EVTOAWV.

‘Otav n AoyIkn ék@paon Yivelt AANBAC, TOTE oTapatdel n emavainyn
Kall EKTEAEITAL N EVTOAN HETA amd Tnv MEXPIXZ_OTOY.

8. EMIAOIH KAl ENANAAHWH
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H evtoAn enavdAnyng
MEXPIZ_OTOY
eKteAeltal unoxpewtkd
TouAdxioTov pia @opd.

MoAU cuxvd n idla emavainmtikr Siadikaocia pumopei va ypagpei e€icou ow-
otd xpnoipomnolwvtag gite tn Soury OZO...EMANAAABE gite Tn Soury ME-
XPIZ_OTOY kal gival TpoowiKi MAOYH TOU TTPOYPAUUATIOTH TTOla aTTO
116 Suo Ba xpnoipomolnoeL. YITAPXOoUV OPWG TIEPIMTWOELG OTTOU N Xprion
¢ evioAi¢ MEXPIZ_OTOY o0dnyei o€ am\oUoTEPA KAl TIO EUKOAOVON-
TO TTPOYPAUMATA. [EVIKA O€ TTEPIMTWOELG OTTOU N emavaAnyn 6a cupPei
UTTOXPEWTIKA Hia @opd, eival mpoTipdtepn N xprion tng MEXPIZ_OTOY.

XapaKTnPIoTIKA TEPIMTWON OToL TIPoTIATAL N evToAry MEXPIZ_OTOY
€ival 0TOV EAEYXO0 ATTOSEKTWV TIMWV KABWE KAl 0TNV EMAOYK A0 TIPOKA-
Boplopéveg amavTnoelC 1 PEVOU.

MAPAAEITMA 3

2TO TIPONYOUMEVO TTAPASEIYHa aG UTTOOEGOUE OTL Ol METPOELG Eival
UTTOXPEWTIKA O€TIKOi ap1BpOoi Kat 6TL HETA TNV ElGaywyn KAOe aplOpov
UTApXEl N EpwTnon av Oa eicaydyouvpe dAho. H Siadikacia Oa teleiw-
o¢l, 6tav n amavtnon Oa givai 'Oyt (o ) O).

MNPOTPAMMA AOpO LOUC2
METABAHTEZ
AKEPAIEX:X, A6poloua, IIARBOC
[NPATMATIKEZX : MO
XAPAKTHPEZ : Er LAoVT
APXH
[IAH6og <- 0
ABpoLopa <-0
APXH EIANANHVHE
APXH EIANANHVHE
! EAeyxog dedopévav
TPAYE ‘Adoce ApLOud’
AIABAZE X
AN X=<0 TOTE
TPAVE ‘N\&Boc¢ ApLOudg, Houpakaid dodocte Eovd. . ."
TENOE_AN
! Av to X dev eivalL BeTLkrSO gLodyoupe véo apLOpd
MEXPIX OTOY X>0
AGQOLoﬁa <- ABpoLoupa+X
IIARBog <- MNARBoc+1
TPAYE ‘Néa pétpnon ;'
AIABAZE EmLAovy
! Av n emidoyn eivat O fj o 1é61e otapatdel n emavaAnyn
MEXPIZ OTOY EmiAoyn='0’ H Emidoyn=’'o’
MO <- EepOLopa/HAﬁeoq
TPAYE ‘AOpolLoua =", ABpoLoua
TPAYE ‘Mécoc 6pog =', MO
TENOX_NPOTI'PAMMATOZ
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Mpoypauuatiotiko mepifaiiov Pascal

PROGRAM athroismaZ2;
VAR
X, sum, count: INTEGER;
avg:REAL;
choice:CHAR;
BEGIN
count:=0;sum:=0;
REPEAT
REPEAT
write (‘Adoe apLbpd:’);
readln (x);
IF x<=0 THEN
writeln (‘A&Bocg aplbudg, Adboce Eoavd..”);
UNTIL x>0;
sum:=sum+x;
count:=count+1;
write (‘Néo pétpnon;’);
readln (choice);
UNTIL (choice='0’) OR
avg:=sum/count;

(choice="0");
writeln (‘ABpoLopo: ', sum:D);

writeln (‘Méocog 6pog:
END

‘,avg:6:2);

8.2.3 EvtoAqTlA.. ANO...MEXPI

MoAU cuxvd o aplBPOC TwV EMAVONAPEWV TTOU TIPETIEL VA EKTEAEGTOUV
gival yvwoTtog and tnv apxn. Av Kal autol Tou €idoug ol emavalnPelg
UITOPOUV VA QVTIMETWTTIOTOUV HE TN XPNON TWV TTPONYOUUEVWY EVTOAWV
emavaAnyng, n MAQXXA Sabétel kat tnv evtoAn MNA. H evtoAn autn xelpi-
Cetal pia HETABANTH, 0TNV omoia apXIKA EKXWPEITAL N aEXIKA TIUN. H Tiun
NG METABANTAC CUYKPIVETAL E TNV TEAIKA TIUA KAl EQOCOV Eival UIKPO-
TEPN amd auTh, TOTE eKTENOUVTAL Ol EVTOAEG TTOU BpiokovTal oTo Bpdxo
(avapeoa otig evtoAéq MNA kat TEAOXZ_EMANAAHWHY). 3tn ouvéyela n
peTABANTH eAéyxou auaveTal katd Tnv Tiun Tou opilel To BHMA. Av n
VEQ TIUN €ival HIKPOTEPN TNG TEAIKNAG, TOTE 0 Bpoxog ekTeheital Eavd. H
Siadikacia autr emavalauBAaveTal CUVEXWC, EWC OTOU N TIUN EAEYXOU Yi-
VEL HEYOAUTEPN TNG TENIKAG TIUAG, OTTOTE TepUatifetal n emavalnyn Kat
To MPOYypappa cuveyilel e TNV evioAr Tou akoAouBei to TEAOZ_EMA-
NAAHWHX.

A¢ onuUEIWBEl OTL, av N TP Tou PAPaAToC eival 1, Téte pmopei va mapa-
AelpOBei.

H evtoAn TA...ATO...
MEXPI xpnotponoteitat
otnv nepintwon

rnou npeneL va
enavaAn@Bel n ektéAeon
KAMOoLWY EVIOAWV yLa
npokaBoptopévo aptBué

enavaAnPewv.

- /
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KdBe enavdAnyn nou
ekteAeital pe pia evioAn
IA..ANO..MEXPI, pnopei
va uAonotnBel Kat pe

T XpAGh TwWV BACIKWY
€vioAwv enavdAning
0X0..ENANAAABE kat
MEXPIX..OTOY.

Zouvraén
T'IA petafAnth AlO tiunl MEXPI t(un2 ME BHMA 71 (uni3
gvtoAn-1
EVTOAN-2
EVTOAN-V
TENOX _EIIANANHWHXE
Mapadeypa
T'IA ApL6ud ANO 1 MEXPI 100 ME BHMA 2

ABpolLopa <- ABpo Lopa+ApLBud
TENOEX_EIIANANHWHE

ANeiToupyia

O1 evTOAEG TOU Bpdxou eKTEAOUVTAL VIO OAEG TIG TIHEG TNG METAPBANTAG
ammo TNV APXIKN TIUA HEXPL TNV TENKN TIUH, AUEAVOUEVEG UE TNV TIUA
Tou Bripatoc. Av To Bripa gival ioo pe 1, TOTe mapaleimeTal.

MAPAAEITMA 4

To mapakdatw mpoypappa umoloyilel To AOpoIoHa TWV TIEPITTWYV aApPIo-
MWV TTOU gival pIKpoTEPOL amo to 100.

IIPOT'PAMMA IlepLTTOl
METABAHTEZ
AKEPAIEX:A6poLloux, AplBudc
APXH
ABpoLloupa <= 0
TIA Ap16u6éc AO 1 MEXPI 100 ME BHMA 2
ABpolopa <- AbBpoloupx + ApLBudq
TENOE_EIIANANHWHE
TPAVYE ‘A6p0OLOUX TTEQLTTOV apLlOudv elval: ', ABpoLoux
TEAOE_nPOTPAMMATOE

MoAU cuyvd yia Tnv emiluon Twv TPOBANUATWY anatteital n xpron ey-
PWAEVPEVWV BPOXWV. X€ AUTH TNV TTEPIMTWON 0 évag Bpoxog PpiokeTal
péoa otov dAho.

3TN XPHoN TwV ELPWAEVUEVWVY BPOXWV IOXUOUV CUYKEKPIUEVOL KOVOVEG

TTIOU TIPETIEL VA aKoAouBoUvTal auoTned yla Tn owoTr A&lToupyia Twv

TIPOYPOUHATWV.

JUYKEKPLUEVQA:

1 O e0WwTePIKOC Ppoxog mpémel va Bpioketal OMOKANPOG Héca OToV e§w-
TEPIKO. O Bpoxog mou EeKIvAel TEAEUTAIOC, TTPETTEL VA OAOKANPpWVETAL
TTPWTOG.

I H eicodog oe k4B Ppdxo umoxpewTIkA yivetal amd tnv apxr Tou.

1 Agv pmopei va xpnotpomolnBei n idla petaAntn wg petpntg dvo  me-
PLOCOTEPWV BPOXWV TTOU O €Vag BPIOKETAL OTO ECWTEPIKO TOU AANOU.
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MAPAAEITMA 5

Na ypa@ei mpOypappa TO OM0oi0 VA EKTUTTWVEL TRV TPOTIAISEL0 TOU TTOA-
AamAaclacpou.

IIPOT'PAMMA Ilponaide Lo
TIpdypoppa EKTUNWONG TG nponaide tag Tav ap LOpav 1 éwg 10
METABAHTEXZ
AKEPAIEZ:A, B, T
'A:TIoAAQIIAQO LACTEOQ
!B:IIoAanAaoc LACTHG
IT:T.vépevo
APXH
TIA A ANO 1 MEXPI 10
T'IA B ANO 1 MEXPI 10
I' <- A*B
TPAVE A,’'X’,B,’=',T
TENOE _EIIANANHWHE
TPAVE 'Eicayoyl] KeVAG YPOPENC OTnV €KIUNWOY
TENOX_EIIANANHWHXE
TENOX_NPOTI'PAMMATOZX

Mpoypauuatiotiké mepifBaAdov Basic
V' Mponoide Lo
DEFINT A-7%
FOR a = 1 TO 10
FOR b = 1 TO 10
c=a*hb
PRINT a; “x”; b;“="; c
NEXT b
PRINT
NEXT a
END

8. EMIAOIH KAl ENANAAHWH
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Né€eic-kAe1d1a
NoyIKA €kppaon,
EmAoyn,

Emavainyn,

Bpoxog

Avake@alaiwon

370 KEPAAALO AUTO TTAPOUCIACTNKAVY Ol EVIOANEG TTOU Xpnotpomolei n TAQ-
2 A yla va uAomoloel TI¢ Bactkég SoUEC TNE EMAOYNE KAt TNS EMavAAnyNG.

ApxIkd mapouoildlovTal ol AOYIKEG EKPPATELC KABWE Kal O TPOTIOC TTOU
SlaTumwvovTal cUVOETEC AOYIKEG EKPPATELG UE TN XPHON TWV AOYIKWV
tedeotwv OXI, H, KAI H evtoAr} AN...TOTE uhomolei tn dopn TNG EmMAOYAC.

H evtoAn autn epgaviletal Ye mo oVVOETEC HoPPEC: TNV EVTOAN AN...
TOTE...AAAIQE kaBw¢ kat tnv evtoAr] AN...TOTE... AAAIQZ_AN. Mia GAAn
€VTOAN EMAOYNC TTOU UTTIAPXEL €ival n evToAr EMIAE=E.

Ot evtolég emavaAnyng sivai tpeic. H evtohry OZ0...EMANAAABE, n evioAn
MEXPIZ_OTOY kat téhog n evtohn INA. H evtoAn TA xpnoipomoleital yia
KaBoplopévo aplBud emavalRPewy, EVW 0 aplBUOC EMAVOAAPEWY TwV
AAwV S00 Sev gival yVWOTOC €K TWV TIPOTEPWV Kal €APTATAL ATTO TIC
ouvOrkeg Tou TG eAéyxouv. H evtohry OXO0..EMANAAABE eAéyxel Tn ouv-
Brkn oTnv apxn TG emavaAnyng, evw n evtohrj MEXPIZ_OTOY kdvel tov
€NEYXO OTO TENOG TNG EMAVAANYNG.

Epwtnosig - Oépata yia cu{Atnon

1. MolEg gival ol TIEG TTOU UITOPE( va TTAPEL Jia AoYIKN EK@paon;

N

. MNotot eivat ot Baacikoi Aoyikoi teheoTég Avagépate dvo mapadeiyua-
TA Yla TN XPHON TOU KaBeVOC.

3. Mola gival n ouvta&n g evtoAnc AN;
4. Mola givat n Stagopd tng evtoAnc AN- AAAIQE kai tng AN- AAAIQY_AN;
5. Tieival ta eppwAeupéva AN;
6. MNote xpnotyomoleital n evioAn EMIAE=ZE;
7. TNoleg ol VIOAEG emavaAnYNG
8. MMoiec o1 Siapopég TnE evtoArc OO0 kal TNG evtoAng MEXPIX_OTOY;
9. Mw¢ ouvtaooetal n evtoAn lNA;
10. Mota n Baocikn Stapopd TnG evtoAng MNA amd Tig AAeg SU0 eVTONEG

emavainyng
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Eicaywyn

H xprion twv petaBAntwv pe Seikteg otnv dlyeBpa gival évag idlaitepa
SUVAUIKOC TPOTIOC Yia TN Slaxeipion peydiou apiBuov dedopévwy 16iou
TUTou. Ot YAwooe¢ Tpoypapatiopou davei{ovTal TnV évvold TwV HIETA-
BANTwv pe SeiKTEG KAl XPNOILOTIOOUV TOUG THVAKEG Yla Tov {810 Adyo.

210 KEPAAaLo auTd mapouatalovTal ol EVVOLEC TOU TTivaka KaBw¢ Kal ot
Baoikoi tpomnol eme€epyaciac Toug amd tn TAQIZA.

Mapouaoidlovtal ot povodidotatol KaBwe Kal ol TOAUSIACTATOL TTIVAKEC,
0 TPOTOG pe Tov omoio opifovTal Kal XpnotpomolouvTal Kal T€Nog ouln-
TouvTal ol A0V KoIVEC Sladikaoieg MAvw o€ TVOKEG, N EUPEOCN HEYIOTOU
Kat ehayiotou, n avalritnon, n Talvopnon Kat n oUYXWVEUON TIIVAKWV.

2toyol

Na gival og 6¢on o padnng

Na emAéyel To €ido¢ Tou mivaka.

Na opilel Toug TTVakeC o€ €va TTPOYPAUA.

Na glodayel, va eme€epydaleTal Kal va TUTTWVEL TA OTOIXEI EVOG TTivVaKA.
Na amogaailel av givat amapaitntn n xprion mivaka.

Na avagépel Ti¢ Bacikég emeéepyaoieg og évav Tivaka.

cccccacc

Na avalntd kat va Talvoei Ta oTolxeia evog mmivaka.

MpogpwTtAOEIC
3 MNwg prmopouv va amoBbnkeuTtouv TOAA mapopola Sedopéva aTov uTo-
AoyloTH, yla TapAdelya Ta ovouaTa AWV Twv HabnTwv piag Taéng

3 Ta molo Adyo xpnoipomolouvtal oTnv dlyeBpa ot petafAnTég pe Sei-
KTEG;

w

Y€ TIOlEC MEPIMTWOELG Xpetdletal n ta&ivounon kamolwv Sedopuévwy;

3 Eivat ebkoAn n avalntnon evog cuykekpipévou dedopévou o€ pn ta-
&vounuéva dedopéva;
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9.1 | Movodidatartol mivakeg

MoANA amd ta mPoBARUATA TA OTTOIA TTAPOUGCIACTNKAY OTA TTPONYOUHEVA
Ke@alala, an\d eme€epyalovtal pia ogipd Sedopévwy.

Alafadouv éva dedopévo kKABe popd, To EKXWPOUV O€ Wia HeTABANTH,
EKTEAOUV TOUC AVTIOTOLXOUG UTTOAOYIOMOUG KAl OTN CUVEXELQ ETAVAAAL-
Bavetal n idla Sadikaocia péxpt va tehelwaoouv Oha ta dedopéva.

MNa mapddetypa éva mpoypappa To omoio diafddlel Tic Oepuokpaocieg dio-
POPWV NUEPWV TOU PRva, £0Tw 30, Kat urtoAoyilel Tn péon Beppokpaaia,
pmmopei ToAU amAd va ypagei we eEAC:

SUvolo <- 0
TIA Huépo AO 1 MEXPI 30

AIABAZE Oegpuoxpoocia
TUvoAo <- ZUvoAo+Beppoxpao o

TENOEZ_EIIANANHWHE
Méon <- ZUvoro /30

Xpnoipomolwvtag Aotmov pévo pia petaAntr, Tn HetafAnTtr Ospuokpa-
ofa, To MPOBANA AUVETAL TTOAY ArTAd Kal TO AVTIOTOIKO TTPOYPAUUA Eival
OUVTOMO Kal KatavonTo.

Av OuWw¢ OTO TTPONYOUUEVO TTPOYpPAppa {nTEiTal Kal 0 aplOPdC TV Nue-
PWV 1OV N BeppoKPATIa ATAV KATWTEPN TNG MEONG, TOTE N GUYKPION AUTH
TIPETIEL VA YIVEL LETA TOV UTTOAOYIOMO TNG péong Bepuokpaoiac. Autd on-
paivel 6Tt OAeG ol Beppokpaoieg mpémel va emaveloayxBouv yia va GUYKpL-
Bouv pe TN péon.

Mia AN AUon eivat va kataxwpnBei kaBe Beppokpacia o€ S1APOPETIKN
METABANTH, €101 WoTE KAOE TIun oV €l0dyeTal va Slatnpeital otn uvi-
N Kalt va Urmopei va ouykplOei pe Tn uéon, agou auTr UTTOAOYIOTEL ToTe
Opwe mpémel va dnuioupynBouv 30 S1apopeTIKE LeTABANTEG, OepoKpa-
oial, Oeppokpacial,..., Oeppokpacia30. MNa va ypagei To mpoypapua,
xpetalovtal tplavta evtohég AIABAZE kat Tpidvta eviolég AN.

Av Kat auti n AVon gival cwoTh Kal TPAKTIKN yla Hikpd aplBuo dedo-
Hévwy, mpo@avwg dev eumnpetei Ty eme€epyaacia peydalou apibuov
Sedopévwv.

H kaAUtepn AUon oto mpoBANnua autod gival n xprion HETABANTAC pe Sei-
KTEC, évvola TToV €ival yvwoTr amod ta padnuaTikd Kat AoTToLEiTal OToV
TIPOYPAUMATIONS pe TN Soun dedouévwy Tou mivaka. Xpnolpormolegital
Aotrrév povo éva dvopa Oepuokpaacia, TTOL AVAPEPETAL KAl OTIC TPIAVTA
SlapOPETIKES OepUOKPATIEC.

To 6vopa Tou mivaka kaBopilel pia opdda Sradoxikwv Bécewv otn pvi-
un. K&be ouykekpiuévn B€on pvrung KaAeital otolxeio Tou mivaka Kal
npoodiopiletal amd TNV TIUN evog SeikTn, OTTWE Gaivetal Kat oTo oxnua 9.1.

9. MINAKEZX
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0 deiktng eival pia
petaBAnti nou pnopel
va €xeL onolodnnote
Oekt6 6vopa. Eival
oUvnBeg 6pwG ooV
npoypapuatous

wg deikteg va
Xpnotponotouvrat ot
petaBAntéq i, j, k.

MNHMH

26 Oeppokpaciall]

27 Oeppokpacial2]
Oeppokpacia

21 Ogppokpacial29]

25 Oeppokpacial30]

2x. 9.1. O mivakag Oepuokpaoia

Ot TTivakeg MOV XPNOIPOTIOIOUV £va PoVo SEIKTN yid TNV ava@opd Twv
OTOIXEIWV TOUG ovopdlovTal HovoSIAoTATOL THVAKEC.

To évopa tou mivaka pmopéei va gival omolodnimote SeKTd dvoua TG
FAQXXAY kal o SeikTng eival pia aképala ékgpaon, otabepn 1 LetaBAnTr
IOV TIEPIKAEiETAL péoa ota oupfBoAa [ kat 1. To oTolxeio Ogpuokpaacial?]
ek@palel tn Bepuokpaocia Tng SeUTEPNC NUEPAC, avaPEépeTal 0To SeUTE-
PO OTOolXE(O TOU Mivaka OgpuoKkpaoia Kal XEL TNV TN 27.

levikoTepa TO OTOIXEID OppOKpaciali] avapepeTal 0TO i-0TO OTOIXEIO
Tou Trivaka.

KdaBe mivakag mpémel umoxpewTIkdA va Tepiéxel dedouéva tou 1diou TumoU,
SnAadn aképata, TPAYMATIKA, AoyIKd rj aA@aplOunTikd. O TUMo¢ Tou miva-
ka SnAwvetal padi e TIc AMNEC METAPBANTEC TOU TIPOYPAUUATOC OTO THRUA
SNAwong HeTaBAnTwv. EKTOC amd tov TUTO Tou mivaka TTREMEL va SnAwve-
TAL KAl 0 APIOUOC TWV OTOIXEIWV TTOU TIEPIEXEL I} KAAUTEPA O PEYANUTEPOG
0PLIOUOC OTOLXEIWY TTOU UTTOPEL VA €XEL O OUYKEKPIUEVOC TTIVAKAC KAl AUTO
yla va SECUEVTOUV OL AVTIOTOLXEC CUVEXOMEVEG BETEIC UVAUNG.

MNa mapadetypa

METABNAHTEZ
NIPATMATIKEEZ: Oecppoxpacia [30]

Mivakag eivai éva ouvolo avtikeuévwy idlou TUmou, Ta onoia avagpé-
povral e éva kolvé dvoua. Kabe éva amé ta avtikeiueva mou amapti-
{ouv Tov mmivaka Aéyetat otolyeio Tou mivaka. H avagopd o€ atouikd
oTolxeia Tou mivaka yivetal e To dvoua tou mivaka akoAovBoUuevo
a6 éva Geikn.

N\
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MAPAAEIrMA 1

Xpnotpomolwvtag MeTaBANTEG e SEIKTEG yia TO TTPONYOUUEVO TTAPA-
Setypa éxoupe 1o €€ g Mpdypappa:

IIPOT'PAMMA ©epuokpaciec
METABAHTEZRL
IIPATMATIKEE: Ocpuokpacia[30], Méon,
AKEPAIEX: i, Huépecg
APXH
SUvodlo <= 0
T'IA i AINO 1 MEXPI 30
TPAYE ‘Adoe 1n Oecpupoxpacia’
AIABATZE Ocpuorpoociali]
SUvoAo <- ZUvoAo+ B@eppoxpacial[i]
TEAOZ_EHANAAHWHZ
Méon <- ZUvoAio/30
Huépeg <= 0
T'TA i ANO 1 MEXPI 30
AN Oeppoxkpoacia[i] < Méon TOTE
Huépeg <- Huépecg+l
TEAOE_AN
TENOX_EIIANANHWHE
TPAYE ‘Méon Oepuoxkpoacia:’, Méon

SUVOAO

TPAVE ‘Huépec ue pLkpdtepn Oepuoxkpacia’, Huépec
TENOEZ_NPOI'PAMMATOZ

Me tn xprion Ttou mivaka, 6Aa ta dedopéva Kataxwpouvtal KATW amo
10 {610 dvopa peTaBAnTrc, oto mapddetypa Oepuokpacia. H avayvw-
on 6Awv tTwv dedopévwy amlomoleital, agou gival uévo pia evtoAn,
AIABAXE O¢gppokpaoialil, n omoia Bpioketal péoa o éva Bpdyo Kat
emMavalapuBAaveTal 00€C POPEC AmaITEITAL OTTWE KAl O UTTOAOYIOUOG TOU
aBpoiopartog, Z0volo <-XUvolo + Oeppokpaoialil.

Ot TIpEG PHETA TOV UTTOAOYLOUO TNG HéoNG TIUNG Sev xavovtal, agou Bpi-
OKOVTAL 0TA OTOlXEla Tou Tivaka Kal {avaxpnolpomolovvTal yla tny €0-
PEON TOu apIOOL TWV NUEPWY, TTOL N BEppoKpacia gival HIKpOTEPN amd
™ Héon. O UTTOAOYIONOC TWV NUEPWV Eival PovVo pia evtohr AN, n omoia
Bpioketal og éva Bpdxo kal emavalapdvetatl 30 popéc.

MAPAAEITMA 2

Na ypagei mpoypappa To omoio va urtohoyilel Ta BACIKA OTATIOTIKA
HEYEDN, TN Hé€oN TIUN, TRV TUMIKA armdkAlon Kat T didpeco Tinq N ake-
paiwv ap1®uwv, 6mou 1o N givar améd 2 péxpt 100.

Ta dedopéva elodyovtal amd To TANKTPOAOYIO KAl KATAXWEOUVTAL OTOV

mivaka X. N
> x
1

H péon A p divetar and tov oo U = =

N

H avdyvwon, n
enefepyaoia kat n
eKTUNWOoN Twv oToxelwv
TWV Nvakwv yivetat
ndvtote anéd Bpdxoug, ot
onoiot enavaAaufBdvovtat
npokaBoptopévo aptBué
@opwyv, 6oa gival ta
otowxela tou nivaka Kat
uAonotouvtat KaAUTEPa
OTOV NPOYPAUHATIONS pE
TNV evioAn enavdAnying

KHA' )
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3 Xi?
H tumikr anékAion ¢ Sivetal amod tov TUTo o’ =12 — /,tz

MNa va Bpebei n didueocog Tipn mMpEmel UTTOXPEWTIKA ot aplOuoi va taél-
vounBouv katd avéouoa oelpd. TOTe SIAUECOC TIUN, Eival N TIUA yla TV
oroia ol Ylooi aplBuoi gival HIKPOTEPOL Kal ol ANNOL Moo PeyaAUTEPOL.
TNV mePIMTwon mou 1o MARB0o¢ Twv aplBuwy ival TepITTod, TOTE didpe-
00¢ €ival 0 PECAiOg, VW OTNV TIEPITTWON TTOV Eival dpTio, TOTE Slduecog
givat To nudbpotopa tTwv SV0 PECAIWV aApIBPWV.

H ta&ivéunon twv otolxeiwv yivetal pe tn nébodo ta&ivounong eubeiag
avTAAAaYN¢, N omoia TapoucIAoTNKE 0TO KEPAAaLO 3.

IIPOT'PAMMA 1QT LOT LK

METABAHTEXZ
AKEPAIEE : i, N, X[100], A6poLoua,
APpolouo_2, Bonbént Lk
NPATMATIKEZ: MT, Tun AméxAion, AL&uecog

APXH
! Eioaywyr dedopéveav
TPAYE ‘A®ce 10 TAROOC TV aplBudv (upéytoto 100)7
AIABATLE N
TIA i ANO 1 MEXPI N
TPAYE ‘Adce 1oV ‘,i,’'-T10 aplLBud’
‘ AIABASE X[i]
TENOX _EIIANANHWHXE
! Ymoloylopdg abpolopdtev
ABpoLoupa <- 0
ABpoloua 2 <= 0
T'IA i AINO 1 MEXPI N
TPAVE ‘Adoe tov',i,’-1t0 apLBud’
AIABATE X[1i]
ABpolLoua <- ABpoilopa + X[i]
ABpoLoua_2 <- ABpolopa 2 + X[i]"2
TENOEZ_EIIANANHWHE

210 Npéypappa autd
Oev yivetal €Aeyxog yia
pndevikn tpn tou N

! YnoloyLopdg péocou Spou
MT <- A6potilopa/N
'YnoloyLopdg TUmLKRAG amdKALOngG
Tun Anéxiion <- T P(ABpotlopo 2/N - MT"2)
'Taf Lvépunon twv otolXelwv tTou mivara
T'IA i AINO 2 MEXPI N
T'IA | AIO N MEXPT i ME BHMA -1
AN X[j-1] > X[j] TOTE
! Avtipetdbeon tev otolxeiwv j xat j-1
Bon®ntixky <- X[j —1]
X[3-1] <= X[3]
X[J] <= BondntLky
TEAOE_AN
TENOZ_EIIANANHVHZE ! j
TENOX_EIIANANHWHZE ' i
!'YnoloyLopdg diLapéocou
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AN N MOD 2 =0 TOTE
ALdpecog <- (X[N/2]+X[N/2+11)/2
ANNIQR
ALdpecog <- X[ (N+1)/2]
TENOZ_AN
! ERTUNOON OmOTEAEOPATOV
TPAYE ‘AIIOTENEXZMATA’
TPAVE ‘============'
TPAYE ‘IIA6oc¢ TLudvV =', N
TPAWYE ‘Méon tiun = ', MT
TPAVE ‘Tunikf améxiion = ', Tun AndxALon
TPAYE ‘AlG&uecog = ', Aitdueocog
TENOEZ_NPOI'PAMMATOZR

Mpoypauuatiotiko mepifBaiAov Basic

VSTATLOT LKY

DEFINT A-Z

DIM x(100)

CLS

sum = 0: sum2 = 0

vV ELoaywyn dedouévev
INPUT “N=", n

FOR i = 1 TO n

PRINT “Awoce tov ”; i; “-10 pLbud: ”;
INPUT “”, x (1)
NEXT i

Y Ymodoyloudg abpolopdtwv
FOR i = 1 TO n
sum = sum + x (i)
sum?2 = sum?2 + x (i) ~ 2
NEXT i
mt! = sum / n ' Méon TLuf
ta! = SQR(sum2 / n - mt! ~ 2) “Tun.AndxA.
V' Tof tvéunon mivaro
FOR i = 2 TO n
FOR § = n TO i STEP -1
IF x(j - 1) > x(j) THEN SWAP x(j - 1), x(3)
NEXT
NEXT i
v Ymodoytloudg dilaupécou
IF n MOD 2 = 0 THEN

median = (x(n / 2) + x(n / 2 + 1)) / 2
ELSE

median = x((n + 1) / 2)
END IF
PRINT “ AIIOTEAEIMATA”
PRINT V“======================= "
PRINT “IIAABOC TLHOV ="; n
PRINT “Méon TtLpf ="; mt!
PRINT “Tumixp amdxkAion ="; ta!
PRINT “Aitdueocog ="; median
END
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9.2 | Néte mpémel va xpnoipomolovvtal
TMVAKEC

H xprion mvakwv ival évag BoAlkog Tpomoc yia tn Siaxeiplon moAAwv
Sedopévwy 16iov TUTTOU, AAA GUXVA N XPrION TOUG Eival TTEPITTH Kal 7L
A otnv avantuén Tou MPoypAUHATOC.

Mépa amod Ta MAEOVEKTAATA TTOU ava@épOnkay, uttdpxouv kal U0 pElo-
VEKTAMOTA artd TN XPrion TvAKwV.

Ot mmivakeg amraitolv pvrun. KaBe mivakag Seopevel amd tnv apxr| Tou mpo-
YPAUUOTOC TTOANEG BEDEIC UVAUNG. Z€ éva peydNo Kal cUVOETO TTPOYPAU-
pa n dokorn Xprion peyaAwy mvAakwy pmopei va odnyrioel akdun Kat o€
aduvapia eKTENeONC TOU TTPOYPAUUATOC.

O1 mivakeg meptopifouv Tic SuvatdTNTEC TOU TTPOYPAUUATOC. TO TIPONYOU-
MEVO TTIPOYPAUA TOU UTTOAOYIGHOU TWV OTATIOTIKWV HeyeOwV, UTTAPXEL
avwTaTo 6plo oTo MARBOC Twv aAplBUWV ico e 100. AUTO ylaTi ol THVAKEG
gival otatikéG SOMEG Kal TO PéEyeBOC TOUG TTPETEL va SNAWVETAL OTNV ApPXNA
TOU TIPOYPAUMATOG, EVW TTOPAEVEL UTIOXPEWTIKA 0TABEPS KATA TNV EKTE-
A€on TOU TIPOYPAUMATOC.

H amogaon yia tn xprion 1j 0xt mivaka yia ) Siaxeipion Twv dedopuévwv
gival KUpiwg B¢ua eumelpiag oTov MPOYPAUUATIOUO.

levikd, av Ta Sedopéva o lodyovTal o€ £va TPOYPAMA TTPETTEL va Sia-
TNPEOUVTAL OTN VAN MEXPL TO TENOC TNG EKTENEONC, TOTE N XPrion mMvda-
Kwv BonBdel j cuxvd eival amapaitnTn yla Tnv emiluon tou poAfiua-
TOG. X& AAAN TTEPIMTWON PIMOPEL VA amo@EVYETAL N XPH 0N TOUG,.

AG eMOTPEPOUE OTO TTPONYOUHEVO TTAPASELYUA.

lNa Tov uMoAoYIoUS TNE MEONC TIUNAG KAl TNG TUTTIKAG ammOKAlong Sev ival
amapaitnTo va diatnpoulvtal ol TIEG oTn HvAun. To mpdypaupa Ba dou-
A€ue 10 010 KAAA Kal Xwpig TN Xxprion TvVAKwY, AANA E TN XPron Hiag kat
povo petafAntnc. O unmoAoyIopog OpwE TS SiApeoN TIAG, TTou TTpoUTo-
Bétel TV tadivopnon twv Sedopévwy, amaitei Tn xprion mivaka. Av Aoirmov
TO TPOPBANHA ATTATOVUCE UOVO TOV UTTIOAOYIOUO TOU ECOU OPOU Kal TNG TU-
TMKAG amdkAlong, Ba RTav mMPoTINGTEPN Mia AVON XWIG TN XPron TIVAKWV.

9.3 | NMoAudiacTtatol mivakeg

210 mponyoLpevo mapddelypa umipxav 30 TIpEG TG Beppokpaaiag, pia
yla KaBe nuépa Tou Yrva, Kat yla tnv enfAucr tou xpnotuomnolnonke évag
mivakag 30 B¢oewy, o mivakag Ospuokpaocia. O Tivakag autdg TIEPLEXEL TIG
TIMEG TNG BeppoKpaoiag yia KABe nuépa piag TOANG Kal o Seiktng Seixvel
NV NUEPQ.

‘Eotw 611 01 Beppokpacieg divovtal amod Tov MAPAKATW TTHiVaKA.

30 27 23 30
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O mivakac auTog €xel Ti¢ Bepokpaaieg yia 30 Nuépeg ala yia déka Siagpo-
PETIKEG TTOAELG, SnAadry urtdpyouv cuvolikd 300 Tipég Beppokpaaiac. MNa va
kaBoplotei kaBe otolxeio Sev apkei povo évag deiktng, al\d amartovvTal
V0 BeIKTEC, 0 évag yla TNV NUépa Kal o SeUTEPOC yia TNV TOAN. Ma mapd-
Selypa, n TPWTN TTOAN TNV TPLOKOOTH NUEPQ ixe Oeppokpaoia 27.

Ma tnv ene€epyacia Twv Beppokpactwv Pmopei va xpnotgomnolndei évag
Stobidotarog mivakag, otov omoio o mpwTog Seiktng SeiXVeL TN YPAUUN
(oTo Mapadetypa TNV NUEPA) Kal 0 SeUTEPOC TN GTAAN (TNV TTOAN). To oTOI-
xelo Oepuokpaoial30,1] £xel TNV TIUA 27.

3TN YeVIKA mepinTtwon K&Be oTolxeio Tou mivaka gival To oTolxeio Ogppo-
kpaoiali,j] kat avagépetal 0tn Beppokpacia otnv i ypapur Kat tny j oti-
An, 610U TO i TTaipVvel TIUN amd 1 éwg 30 kai 1o j amd 1 éwg 10. O mivakag
O¢puokpaoia gival évag diodidotatog mivakag 30X10.

MAPAAEITMA 3

Na ypagei mpoypappa mov va umoloyilel Tn péon Oeppokpacia KaOe
TOANG yla TOV TIponyoUpEVO ivaka Oepokpaociwy (didovtal 30 Oep-
HoKpaaieg 10 moAewv). Emiong, yla ka0e moAn, va umoloyilel mooeq
NHéPEG N OgpoKpaAGia TAV KATWTEPN Ao TRV avTioTolxN Héon.

NPOTPAMMA Gepuokpaciec 2
METABAHTEZ
NNPATMATIKEEZ: Oecpuokpaci{a[30,10] , Méon[1l0]
AKEPAIEX: i, J, Huépeg, 3UvoAo
APXH
! Eicaywyny dedopévav
T'TA i ANO 1 MEXPI 30
T'IA j ANO 1 MEXPI 10
TPAYE ‘Adoe 1n Oepupoxkpoacia’, i, J
AIABAZE Ocpuoxkpociol[i, ]
TEAOZ_EHANAAHWHZ
TENOX EIIANANHWHE
!'Ynoloyiopol
T'IA j ANO 1 MEXPI 10
SUvoro <- 0
T'IA i AINO 1 MEXPI 30
SUvolo <- IUvoAo + @egppoxkpaciali, ]
TENOEZ_EIIANANHWHE
Méon[j] <- %UvoAio/30
TENOX_EIIANANHWHXE
T'IA j ANO 1 MEXPI 10
Huépeg <- 0
T'IA i AINO 1 MEXPI 30
AN O¢cppokpocial[i,j] < Méon[j] TOTE
Huépeg <- Huépeg+l
TENOZ AN
TEAOZ_EHANAAHWHZ
TPAYE ‘Méorn Ocpuoxkpocia’, i, ‘MIéAncg:’, Méon([j]
TPAVE ‘Huépec pe plkpdtepn OBepuokpacia’, Huépeg
TENOZ_EIIANANHYHE
TENOEX_NPOTI'PAMMATOX

H avdyvwon, n
ene&epyaoia kaBwg

Kat n ekTinwon Twv
otoxe{wv noAudidotatwy
nwvdkwv yivetat ndviote
andé Bpdxoug, ot onoiot
uAorolouvtal atov
NPOYPAUMATIONS HE
EUPWAEUPEVEG EVTIOAEQ

\snovd)\nlbnq MA. )
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Mpoypauuatiotiko mepidaAdov Pascal

PROGRAM poleis;
VAR
temperature: array[l..30,1..10] OF REAL;
ave:array [1..10] OF REAL;
total:REAL;
i,j,days:INTEGER;
BEGIN
FOR i:=1 TO 30 DO
FOR j:=1 TO 10 DO
BEGIN
write (‘Adoe 1n OGeppoxkpacia :',1i,3," Y);

readln (temperature [i,7])

END;
FOR j:=1 TO 10 DO
BEGIN

total:=0;

FOR i:=1 TO 30 DO
total:=total+temperature([i,J];
ave[j]:=total/30

END;
FOR j:=1 TO 10 DO
BEGIN

days:=0;

FOR i:=1 TO 30 DO
IF temperature[i,j] < avel[j] then
days:=days+1l;
writeln (‘Méon Oepupokpacia ‘,i,’” mbAnc
‘,ave[i] :4:1);
writeln (‘Huépecg pe pikpdtepn Bepuokpoocia :/,
days) ;
END
END.

Exté¢ amd povodidotatoug kat 5108140 TATOUG THVAKES UTTAPXOUV THVAKES
HE TIEPIO0OTEPEC S1a0TAOELC, TPIoSIAOTATOL, TETPASIACTATOL KAl YEVIKA
moAuS1AoTaTOl, AvANoya PE TOV aplBUO TwWV SEIKTWVY TTOU XPNOIUOTIOI0U-
VTal YIla TOV KaBopLIopo Twv oTtolxeiwv. QoTd00 Ta TEPIOTOTEPA TTPOLBAA-
pata avtipetwmni{ovtal Ye TN Xprion mvAakwyv povodidotatwy f d1od1d-
OTATWV.

310 mponyoupevo mapddelypa £0Tw 6Tl €xoupe BepuoKpaaieg yia kaOe
TTOAN, yla KABe nuépa aAAd Kal yla KABe £€1oc. ToTe KABe oTolKElO XPELA-
Cetai tpeig Seiktec. Evav mou Ba Seixvel To £€10¢, £vav mou Ba deixvel TV
TOAN Kat évav mou Ba Seixvel Tnv nuépa. Na mapdadetyua, n Oeppokpacia
NG TPWTNG NUEPAS, TNG TTPWTNG TTOANG KAl TOU TTPWTOU £TOUC ival 25 Kat
gival to otolxeio Oepuokpaocia (1, 1, 1].
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HMEPA 1 2 10
1 25 21 32 30
2 26 22 31
30 27 23 30

NMAPAAEITMA 4
Na ypagei mpoypappa 1o omnoio:

a. Na Sdiafadel Ta ovopata 6€ka KIVHATOYPAPWY KAl TIG AVTIOTOLXES
€10TPAEELC TOUG Yia KAOe nuépa piag efdopadag.

B. Na umoAoyiel kat va eKTUTTWVEL TO AOpoLopa TwV eloTTPAewv KAOe
KIVNHATOYPAPOoU, KAOWE Kal TOV KIVNUATOYPAPO ME TN MEYLOTN GU-
VoMK gioTipa&n.

y. Na urtoloyilel kat va eKTuiwvel To A0polopa Twv eloTPAaewv KAOe
NUépag, KaBwWGE Kat TNV NUEPA e TN KEYLOTN GUVOAIKN giompadn.

Ma tnv emiluon Tou mMpoBARuaTog MPEMel va XpnolpornoinBouv dvo Ti-
vakeg. O mpwTog Ba TePLEXEL LOVO TA OVOUATA TWV KIVhUaToypdgwy, Ba
gival dnAadn évag povodSlAoTaToC TTIVAKAS XOPAKTAPWY UE OEKA YPAUUEC.
O deutepog Ba mepiéxel Ti¢ elompdadelg, Oa gival évag mivakag Stodlaota-
TOC AKEPAiWV APIBUWY e 6EKA YPAUMEC, Hia yia KABe KivnuaTtoypd@o Kal
EMTA OTNAEG, Hia yia KABE nuépa.

To mpdypaua OUCIAOTIKA amoTeAEiTal amd Tpia TUAMATA:

E Tnv avayvwon twv §edopévwy Kal TNV KATaxwpnor Tou 0Toug avTi-
oTolxoug mivakeg, Ovouara kai Eiompdéeig.

E Tov UTTOAOYIOUO TOU GUVOAOU TwV €10TTPASEWV avd Kivnpatoypd-
(O Kal TNV EVPEODN TNE KEYIOTNG OUVOAIKNC eioTipaéng, SnAadn Tou
aBpoicpatog Twv YpaUUWy Tou TTivaKa.

-

Tov uTToAOYIGUO TOU GUVOAOU TWV El0TIPAEEWY avd nuépa Kal TNV
€0PEON TNG HEYIOTNC OUVOAIKNC eiompaénc, SnAadr Tou aBpoicpatog
TWV OTNAWV TOU TTiVaKA.

MNpoacéfte I Slapopég Tou SeUTEPOU Kal Tou TpiTou TUApaToC. Kal ot
SV0 XpnotpomololV S0 EUPWAEVUEVOUG BPOXOUG, £Va VLA TIG YPAUUES
Kal éva yla TG 0TAAEG aANd o€ S1aPOPETIKN OELPA.
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IIPOT'PAMMA K LvnuaToypedoo L
METABNHTEZ
AKEPAIEL: Elonp&éelg(10,7], i,3, ABpoloua, MéyLoto,
& ®éon
XAPAKTHPEEZ: Ovoéopata[10]
APXH
! Etoaynyr) Sedopévev Kol eKXOPNON Toug oe Yo mivakeg
T'TA i ANNO 1 MEXPI 10
TPAYE ‘Acoe 10 O6voua TOU
AIABAZE Ovoéopatoali]
T'IA j AINO 1 MEXPI 7
TPAYE ‘Adoce tnv ', J,’'-n elompoén’
AIABAZE Ei.ocnup&éeic(i,jl
TENOX_EIIANANHWHXE
TENOX _EIIANANHWHXE
'ABpoLopa TV oToLXelwVv Tou nivaka ELonp&ée L ¢ avd ypapp
'Rat unodoylLopdg tou péyLotou abpoiopatog
Méyioto <= 0
TIA i ANO 1 MEXPI 10
ABpoLopa <- 0
T'IA j ANO 1 MEXPI 7
ABpotlopa <- ABpoLlopo+ELonp&éeicli,J]
TENOEZ_EIIANANHYHE
TPAYE ‘XuUvoA. elompaén ’,Ovéupatal[i], ‘=’, ABpoloua
AN MéyioT1o < ABpoloua TOTE
MéyLoto <- ABpoLoud
®éon <- 1
TEAOE_AN
TENOEZ_EIIANANHWHE
TPAYE ‘Méy.oUvoA. € lompaén ‘,MéyLoto, ‘otov Y, Ovouata[@éon]
'ABpoLopa TV ctolxeiwv Tou mivaka ElonpdfeLg avd oThArn
'kl unoloyLopdg Tou péyLotou abpoiopatog
MéyiLoto <= 0
T'IA j AINIO 1 MEXPI 7
ABpoLopa <= 0
T'TA i ANNO 1 MEXPI 10
A6potlopa <- ABpoloua + Eitompdéetic([i, ]
TENOX_EIIANANHWHXE
TPAYE ‘TuvoA. elompaén’,j, ‘-ng¢ nuépoag = ", A6poLoua
AN MéyLloTo < ABpoloua TOTE
MéyLoto <- ABpoLoud
@féon <- J
TENOE_AN
TENOX_EIIANANHWHXE
TPAVE ‘Méy.ouv. e lompaén ¥, MéyLoto, ‘tnv ', 0éon, ‘-nnuépa’
TENOX_NPOI'PAMMATOZX

\

;1,7 xivnuoatoypdeou’

Mpoypauuatiotiké mepifdaAdov Pascal

PROGRAM cinemas;

VAR
i, 7, k,max, sum: [INTEGER;
tickets:ARRAY[1..10,1..7] OF INTEGER;
name:ARRAY [1..10] OF STRING;
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BEGIN
FOR i:=1 TO 10 do
BEGIN
write (‘Adoe 10 SHvopa : V)
readln (name[i]);
FOR j:=1 TO 7 DO
BEGIN
write (‘Adoe tnv Y, J,’ n elonpagén : V);
readln (tickets[i,J]);
END;
END;
max:=0;
FOR i:=1 TO 10 DO
BEGIN
sum:=0;
FOR j:=1 TO 7 DO
sum:=sum+tickets[i,j];
writeln('SUvoAo ‘', namel[i],’ = ', sum);
IF max<sum THEN
BEGIN
max:=sum;
k:=1i;
END;
END;

writeln (‘MéyioTto ‘', max, ‘' otov ', namelk]);

max:=0;
FOR j:=1 TO 7 DO
BEGIN

sum:=0;

FOR i:=1 TO 10 DO
sum:=sum+tickets[i,J];

writeln ('SUvoAro ‘,3j,’ nuépoc = ', sum);
IF max<sum THEN
BEGIN
max:=sum;
k:=3;
END;
END;
writeln (‘Méyioto ', max, ' 1nv Y, k);

END

9.4 | Tumkég eme€epyacieg MVAKWV

Ta TPoYPAPMATA TA OTTOIA XPNCIUOTTOIOUV THIVAKEG TTOAU GUXVA AITAITOUV
OUYKEKPIUEVEC eme€epyaaniec oTa oTolxEID TOU TTivaka. Ot TUTTIKEG AUTEC
eneepyaoieg sival:

1 YTTOAOYIOMOC 0aBPOIoUATWY OTOIKEIWV TOU TTiVaKA.
1 EUpeon TOu HEYIOTOU 1 TOU EAAXIOTOU OTOIXEIOU.

1 Ta&ivépunon Twv oTolxeiwv Tou Tivaka
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1 Avalitnon evOg OTOLXEIOU TOU TTivVaKa.

1 Juyxwveuon SUo MVAKwV.

MepIkéC amd auTéG TIG emeEepyaoie mapouaoidotnkav rién ota mapadeiy-
pata autou tou kKepalaiou. MNa tig Stadikaoieg Tng Talvopunong Kat tng
avalnTnong €Xouv TAPOUCIAOTEl EPIKOT aAyOPIOUOL, Ol OTToioL avanTu-
XxOnkav oto avtioTtolxo ke@aAiato Twv akyopiBuwy, 6mou culnTrBnkav Ta
TIAEOVEKTHMATA KAl TA UEIOVEKTAUATA TOUC.

JUVOTITIKG €XOUME:

YmoAoytlouoég aBpoloudtrwy oTolXEiwy Tov mivaka

MoAU cuxvd anmaiteital 0 UTTOAOYICUOG TOU ABPOoICUATOG CTOIKEIWV TOU TTi-
VAKA TTOU £XOUV KOIVA XAPAKTNPLOTIKG, yia mapddelypa Bpiokovtal otnv
i61a otAN 1} oV id1a ypappn. Ta mapadeiypata mou mapoucliacTnKav
0€ AUTO TO KEPAAAIO ATTAITOUCAV TOV UTTOAOYIOUO TWV aBPOIoUATWY TWV
OTOIXEIWV TOU TTiVAKA TOGO avd YPAppR 600 Kal avd oTAAN.

EUpeon Tou uéytotou 1j Tov EAdyIoTou oTolyEiou

H evpeon Tou péyloTou 1 Tou EAAXIOTOU OTOLXEIOU EVOC TTiVaKA TTAPOU-
OlA0TNKE O0Ta Mponyouueva mapadeiypata. Av o mivakag Sev gival ta-
&lvounuévog, ToTe Mpémel va ouyKplBoUv Ta oTolxEia éva TTpog €va, yla
va Bpedei To HéyloTo 1] To EAAXIOTO. AV 0 Tivakag gival Talvopunuévog,
TOTE MPOPAVWE TO HEYIOTO Kal TO EAAXIOTO BpiokovTal oTa dUo akplavda
OTolXEla TOU TTivaka.

Ta&ivéunon twv otolyeiwv ToU mivaka
310 KE@AMalo 3 avagépOnke n uéBodoc talvounong Tng eubsiag avtah-
Aayng, n omoia xpnotpomotrifnke kat oto mapddelyua 2.

H pébBodoc aut eivan amo Ti¢ amouoTepeg AN Sev gival n Mo AmoSoTIKN.
Yrdpyouv TOAEG AMeG péBodol Ta&vopnong KaBwe Kal TApaANAYEG AUTWV.

H emAoyn Tou kahUTtepou alyopiBuou e€aptdral Kupiwg amd 1o MARBo¢
TWV OTOIXE(WV TOU TTivaka Kal Tnv apxIkr toug didata&n, av dnAadn o miva-
Kag gival teheiwg ata&lvopnTog 1 HEPIKWE TAEIVOUNUEVOC.

Avalntnon evég otolyeiou Tou mivaka

Ao sival ot mAéov Sladedopévol alydpiBuol avalitnong:
E H oglplaki avaldritnon

E H 8uadikn avalftnon

H oeiptakn pébodoc avalntnong sival n mo amir}, aAAd Kai n Alyotepo
amoteAeopaTikh PEBodoc. XpnoipomolEiTal OpWE UTTOXPEWTIKA yid TTiva-
ke¢ mou Sev gival taivounpévol. AvtiBeta n duadikn avalitnon xpnot-
poroleital pévo o€ TalvounuéVoUC THIVAKEG Kal €ival 0a@we amodoTIKO-
TEPN amd TN oslplakn péBodo.

Zvyxwvevon 0o mvakwv
H ouyxwveuon gival pia amo Ti¢ Bactkég AeIToupyieg o€ TTiVAKEC.

YkomdG NG gival n dnuloupyia amod ta oTolxeia Vo (1 TTEPLOTOTEPWV)
TAEIVOUNUEVWV TIIVAKWY EVOC AANOU, TTOU €ival KAl AUTOC TAEIVOUNUEVOC.
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Avakepahaiwon @

3T0 KEPAAAIO AUTO TTAPOUCIACTNKAV Ol THVAKEC Kal TTwe N TAQZIA xeipi-
Cetal Toug mivakeg. O mivakag givarl pia opdda petapAntwv 1diov Timou
IOV ava@épovTal e éva Kolvé dvopa kat amobnkevovtal og SIaS0oxIKEG
B¢oeig otn pvrun. Nna tnv mpocacn o éva aTouIK OTOLXEIO TOU TTivaKa
TPETEL VA YPAPEL TO Gvopa Tou Tivaka akoAouBoUuevo amod éva Seiktn
(ueTaBANnTA ) otaBepa). Ot mivakeg pmopei va givat povodiaotartol, dio-
Sidotarol n yevikotepa moAudidotatol. O aplOuog twv Selktwv kabopilel
n didotaon tou mivaka. H emefepyacia mvakwy yivetal cuvABwg e TN
xprion evioAwv lA.

O1 tumikéc eme€epyacieg mou yivovtal o€ Tivakeg mepIAaBdavouy tnv
avalntnon, TNV Talvounon Kal Tn SUYXWVeLon MVAKWV. [a auTtég TIg
eneepyaoieg £xouv avamtuxOei apketoi alyoplOuol kat n HENETN TOUG
ATTOTEAEL €vaV ATTO TOUC ONUAVTIKOUG TOMEIC TNG AAYOPIOUIKAC.

Né€eic-kAeda
MetapAntn pe deiktn,

Mivakag,
>Tolxeio mivaka,
Avalrnon,
Ta&wvounon,

Juyxwveuon

Epwtrioslc - O¢pata yia oulitnon @
1. Tiovopdaletal mivakag;

. TNa mo1o Adyo xpnotpomololvTal Ol THVAKEG;

. Tiumopei va gival ot S€(KTEC TwV TIVAKWY;

. Mota n dlagopd Tou Tivaka Kal ToU OTOIXEIOU EVOG THVAKQ;

. Mov opiletal n Staotaon Tou mivaka;

. TLeidoug Sopn gival o mivakag;

. Moot mivakeg ovoudalovtal povodidotatol;

0 N O 1 A W N

. Awoe éva mapdadetypa evog TplodldoTatou mivaka.
9. lMNov amoBnkevOVTAL TA OTOIXEID EVOG THVAKQ;

10. lNola Ta pelovekTAMATA TNG XPAONG TIIVAKWY;

11. Moleg o1 TUTTIKEC eme€epyaoieg TTivaka;

12. Moot givat ot mo Stadedopévol aryopiBuot avalitnong Moteg ot Sia-
(POPEG TOUG;

BifAloypagia
1. K. Avtwvakomoulog, Turbo Pascal 6.0 Oswpia kat lMpdén, Ekdooeig
Néwv Texvohoylwy, ABriva, 1993.

2. QuickBASIC: H epyaAeioBrikn tou mpoypauuartiotr, KheiddpiBpuog, Abn-
va, 1991.

3. Xp. Koihag, H QuickBasic kat ot epapuoyéc tng, Ekdooei Néwv Texvo-
Aoylwy, ABrva, 1992,

4. R. Shackelford, Introduction to Computing and Algorithms, Addison-
Wesley, USA, 1998.

5. S. Leestma-L.Nyhoff, Turbo Pascal, Programming and Solving,
McMillan, New York, 1990.

6. N.Wirth, Systematic Programming: An introduction, Prentice Hall, 1973.

Aladiktuo

http://qbasic.com/
Mepiéxel eKMAISEVTIKO
06nyo, KwdiKa TTOAWV
QOKAOEWV KOl YEVIKEG
TTANPOPOPIEG Yla TNV
Qbasic.

Emiong oto Sadiktuo

mapouctalouv evlagépov

oudadeg véwv (Usenet),
OXETIKEG UE TIG YAWOOEG
TIPOYPAUUATIOHOV.
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Eicaywyn

H emiAuon evog mpoAnpatog SieukoAuvetal Pe T Slaipeor Tou o€ HIKPO-
Tepa vmompofAnuata. H emiduon twv umompofAnudtwy autwyv odnyei
otnV emiluon Tou apxtkou MPoBAANATOG. O TUNUATIKOG TTPOYPAUUATL-
OUOG, n Slaipeon dnAadr evog MPoypAUATOC O€ UTTOTIPOYPAMMATA UAO-
TIOLEl AUTNV TNV 1O€a GTOV TIPOYPAPATIONOS. To KEQAAAIo auTtd acoAeital
ME TIG apXEG TOU TUNMATIKOU TTPOYPAUUATIONOU, Td €i6n Twv UTIOTIPO-
YPAUUATwy mou unootnpilel n TAQXZA, Ti¢ Siadikaaoieg kal T cuvapTh-
O€1¢ KOBWE KAl TOV TPOTIO TTOU TA UTTOTTIPOYPAMUATA AUTA ETTIIKOIVWVOUV
peTady Touc. Téhog mapouaoiddetal kal avalleTal o TPOTTOC UAOTTOINONG
avadpoUIKwV akyopiBuwv pe xprion avadpOouIKWY UTTOTIPOYPAUUATWY.

2toyol
Na gival og 6¢on o padntnc:
U Na avolvel éva 6UVOETO TIPOYypaUpa G AmAG UTTOTIPOYPAMUATA.

U Na Siakpivel TIg GUVAPTACEIC Ao TIG SIASIKACIEG Kal VA EMAEYEL TN
xprion diadikaciag  ouvapTNONG yld TNV UAOTIOINON £VOC UTTOTIPO-
ypdupatoc.

U Na meptypa@et Tn Sour Twv UTOTTPOYPAUMUATWY KAl VA XPNOIUOTIOLE
TIAPAPETPOUG YIa TNV ETTIKOIVWVIA TOUG,.

U Na kaBopilel Tig TePIOXEG EUPENELOG TWV TTAPAUETPWV.

U Na ouvtaooel avadpouiKd UTIOTIpOYPANUATA KAl VA CUYKPIVEL ava-
OpPOUIKEC Kal emavalnmTikéC Sladikaoiec.

MpogpwTtAOEIC

3 H 86unon evog mpoypAppaTog e TN Lop @ EVOG GUVOANOU UIKPOTE-
PWV TTPOYPAUUATWY BonBdgl TOV MPOoYPAUUATIOTH OTNV avantuén
€VOC 0UVOETOU TTPOYPAUMATOC;

3 Nouilete 611 OMa Ta €i6N TUNUATWVY TIPOYPAUATWY EMITEAOVV TV iSla
gpyaoia;

3 Twg umopei va opyavwveTtal éva POYPAUKA O MIKPOTEPA TTIPOYPA-
pata;

3 Xpealetal Ta EMPEPOUG TIPOYPAMMATA VA ETTIIKOIVWVOUV PeTA&Y TOUG

3 Tvwpilelg amd tnv dyePpa Toug avadpoptkolg Tumoug; MNota ta mhe-
OVEKTAMATA TOUG;
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10.1 | TUNUATIKOG MPOYPAUHUATIOHOG

Ta mpoBAAUATA TTOU AVTIMETWTTIOTNKAV OTA TTPONYOUUEVA KEQAAALA
NTAV APKETA AMAd, WOTE va PImopouV va avamtuxBolv owoTd o€ €va Kal
povo mpdypappad. Omwe avagépOnke 0To KEPANALO 6, 0 KAAUTEPOC TPO-
TTOG Y10 VA QVTIMETWIIOO0UV cUVOETA TPOBARHATA KAl VA YPAPOUV Ta
avTioTolXa TTPOYPAUMATA, Eival N IEPAPXIKN TTPOCEYYION, N AVATTITUEN TOU
TIPOYPAUMUATOC aTIO €MAVW TTPOG Ta KATw (top-down). K&dBe mpoAnua
Slaipeital o HIKPOTEPA EMUEPOUC TTPOPAAUATA Kal KABE éva amo autd
Ta Mpoypdppata Slalpeital og akdpa amAoUoTEPA KAl UKPOTEPA. XTO Té-
Ao¢ Ta empépoug umorPoAHATA gival APKETA ATTAY, WOTE Ol AVTIOTOL-
X0l aAyodpiBpol Kat Ta avtioTolxa THAMATA TTPOYPAUUATOG VO UITOPOUV
va oxedlaoBouv Kal va ypa@ouv eUKoAd. O TEAIKOG alyOpIBpo¢ Tou Tipo-
BAnuaToc avayetal og TOAOUC amMAOVUCTEPOUC EMIUEPOUC aAyopiBuoug
KOl TO TEAIKO TIPOYPApHA € TTOANG amAOVUOTEPA TUNAMATA TTPOYPAMMATOC.
H TeXVIKN TOU TUNHATIKOU TTPOYPAPUATIONOU ival éva armd Ta acikotepa
OUOTATIKA TOU SOUNEVOU TIPOYPAUUATIOMOU, 0 oToiog e€acpalilel o€ pe-
YAAo Babuo v emtuxn Kat E0KOAN SNUIOLPYIA CWOTWVY TTPOYPAUUATWY.

TUNUATIKOG TTPOYPAUUATIOUOG ovoudletal n Texvikh oxediaonc kai
avantuéng Twv MPoypapUdTwY we £va oUVoAo amd anAoUoTepa TUH-
pata mpoypauUdTwy.

MAPAAEIrTMA 1

Ac peletricoupe Kat' apXiv To MPOPAnHa Mov pag anacX6Anoe oto
mpwTto Ke@Aalato tou BifAiov, TNV a§loAoéynon Twv anoTeAeEGUATWV
Twv pabntwv I' Aukeiov ota padnpata e181KOTNTAC.

To oUVOeTO AUTO TTPORANMA YIa VA AVTILETWTTIIOOEL TIIO EUKOAA TIPETTEL VA
avaAuBei o€ emuépouc UIKPOTEPA TTPOBANUaTA.

JUYKEKPIUEVA TA Tpia Bactkd SIOaQOPETIKA TUAMATA Eival:

I Eloaywyr) debopévwv

1 Eme€epyaocia dedopévwv

I ExtUmwon anoteheopdtwy

Ta tpia AuTd TPUAMATA UITOPOUV VA avaAuBoUv TTEPIoCATEPO. ZUYKEKPI-
péva:

Eicaywyn dedopévwv

1 Kataxwpion dedopévwv

1 Eheyxog Sedopévwv

Eneepyacia dedopévwv

I YTTOAOYIOMOG HEONG TIUAS

I YTTOAOYIOPOC TUTTIKAG ammOKAIoNG

I Katavoun ocuxvotnTwyv

I Anuoupyia ypa@IKwy mapaoTAoEwV

w-E .

B ral d
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EXTOmMwon anoteAeCuATWV
I EKTUmwon mvAakwy GUXVOTATWY
1 ExTUnwon ypa@Ikwy mapaoTAoEwyV

‘Onwg @aivetal To apxiko mPoAnpa S1acmaoTnNKE 08 APKETA anmAoloTEPA
unomnpofAnuata. H dnuioupyia Aoimov Tou TEAIKOU TPoypAUUATOC ava-
YETAL 0TN dnpiovpyia TwV €M HEPOUC TUNUATWY TIPOYPAUUATWY 1| EVO-
TATWV Kal TN oUVOEDN AUTWYV PETAEY TOUC. MEPIKA amd auTtd Ta TUAKATA,
OTIWE O UTTOAOYIOHOC TNG EONG TIUAG A TNG TUTTIKAG armdkAong, £xouv ndn
QVTIUETWITIOTEL OTO TIPONYOUUEVO KEPAAALO, TIOU CNMAIVEL OTI UTTOPOUIE
Va EKUETANNEUTOUUE T TIpOYPAHATA TTOU ON €XOUUE YPAYEL PEIWVO-
VTaG £TOL TNV EPYAcia yia Tnv miAuon Tou mPoBARuaTOoC.

H mapdotaon tng avaluong Tou TPoBANUOTOC UTTOPE va Yivel ypa@IkA
ME To Sidypappa tou oxruatog 10.1.

H évvola Tou TUNUATIKOU TTPOYPAMMATIOHOU €xel &N amoTunwOei Kal o€
Tponyoupeva Ke@alaia. MNa mapddelypa, 0To MPOYPAUUA UTTOAOYICUOU
TwV BEPUOKPATIWY TOU TTponyoUEVOU Kepalaiou (mapddetyua 3) To
TUNMA TNG el0aywyng Sedopévwy €xel Eexwpioel Amo To TURHA UTTOAOYI-
opwv o€ avtiBeon pe ta mapadeiypata 1 kal 2 mou gival eviaia.

‘Otav éva TURUA TIPOYPAUATOC ETTENEL £V AUTOVOO £PYO Kal €XEL YPO-
QEI XWPLOTA ATTd TO UTTONOITIO TIPOYPAUA, TOTE AVAPEPOUAOTE O UTIO-
npoypappa (subprogram).

Kataxwplon
] dedopEvav
Eloaywyn "

dedopevwv

‘EAeyxog
OedOUEVWV

YnoAoylopog
péong TUAG

Katavopn

Mpdypapua OUXVOTATWV
AnoteAéopata Ene&epyaoia ’—

MaBntcv Anpoupyia
dlaypapudtwy

YnoAoylopog
TUMKAG anékALong

Exktinwon

i nvakwyv
Ektinwon
anoteAeopdtwy

Ektinwon
dlaypappdtwy

2x. 10.1. Aiaypauuatikri ansikévion tns avdivong mpoBAriuatog
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10.2 | Xapaktnplotika
TWV UTTOTTIPOYPAHUMATWY

O XWPIoPOG EVOC TIPOYPAUUATOC O UTTOTIPOYPAMMATA TIPOUTTOBETEL TNV
avAaluon Tou apxIKoU TIPoPBARMATOC O HIKPOTEPA LTTOTTPORBAAMATA, TA
oT10ia VA UImopoUV va avTIeTwmoBoUv aveaptnta To éva amd to AAo.
H avaluon opwg autr dev eival mavta eUKOAN Kal OTIWG LIOXVEL YEVIKA
OTOV TIPOYPAUUATIONS, SEV UTTAPXOUV CUYKEKPIUEVOL KAVOVEG Yl TNV
emtuxry avéiuon. H duokoAia &g auédvetal 660 mo peydho kat 1mo ouv-
Beto gival To mpdPANUa. H cwoTr e@appoyr Tou TUNUATIKOU TTPOYPA-
patiopoU anaitei HEAETN 0TV avAaluon Tou TTPOoBANMATOC, EUTTEIPIa OTOV
TIPOYPAUUATIOMO, TAAEVTO Kal PUOIKA YVWOEIC.

YTTApXOouV TAVTWG TPELG ISIOTNTEC TTOU TIPETTEL VA S1aKPIVOLV TA UTTOTTPO-

ypdAppoTa:

E Kabe UTTOTIPOYPAHHA €XEL HOVO pia €icobo Kal pia €§0do. ZTnv
TIPAYHATIKOTNTA KABE UTTOTIPOYPAMA EVEPYOTIOLEITAL UE TNV {0060
0€ aQuTO TTOV YiveTal TAVTOTE AT TNV ApXI TOU, EKTENEI OPIOPEVEG
EVEPYEIEC, KAl amevepyomoleital pe TNV £€€0d0 amd auTd mou yivetal
TIAVTOTE Ao TO TEAOC TOU.

E Kaoe UTTOTTPOYPOMa TTIPEMEL Va ival aveEdpTtnTto amd ta dAAa.
AuTO onuaivel 0TI KABe uTToTPOYPAUUA UTTOPEl va oXeSla0TEL, va
avantuyOei kal va cuvtnpnOei autdévopa xwpic va emnpeacTolV
AaMa urrorrpoypdupata. Ztnv mpdén BéPRata n amdlutn ave€aptnoia
gival SUoKoAo va emitev)OEi.

-/

KdaBe umompoypappa mpérmel va pnv givat moAu peydlo. H évvola
TOU PEYAAOUL TIPOYPAUMATOC €ival UTTOKELUMEVIKE, AAA TIPETEL KABE
UTTOTIPOYPAUMA VA Eival TOOO, WOTE va gival eUKOAA KatavonTo yia
va PITopei va eAéyxeTal. Mevikd KAOE UTTOTTPOYPAUUA TIPETIEL VA EKTE-
Al povo pia Aertoupyia. Av eKTENEl TTEPIOCOTEPEG AEITOVPYIECG, TOTE
ouvnBwWC Umopei Kal TTPETEL va SIAOTIOOTE! O€ AKOUN MIKPOTEPA UTIO-

TIPOypPApHaTa.

10.3 | MAeovekTApaTa
TOU THNMUATIKOU TIPOYPAMUUATICHOU

H xprion umompoypappdtwy o€ éva mpdypappa mapouoiddel ToAd
TIAEOVEKTIALATA TTOU ava@EPOnKav CUVOTTIKA 0To Ke@dAhalo 6. H cwotn
XPrioN TOU TUNUATIKOU TTPOYPAMMATIONOU, SnAadr 0 0woTog XwPIopog
€VOC 0UVOETOU TIPOYPAUATOC O€ uTToTTpoYPAUUaTa e€ac@alilel TEooepa
Baoikd XapaKTNEIOTIKA TOU CWGOTOU TTPOYPAUMATICHOU:

E Aicukodover ™V avdntuén tov adyopibuou Kat Tov avtiotoiyou
TPOYPAUMATOG.
Emtpénel Tnv e€€taon kat tnv emiluon amwv mpofAnudtwy Kat oxl
OTNV AVTIUETWTIION TOU GUVOAIKOU TTpofARaToc. Me Tn otadlakn
eniluon Twv vmompoAnudtwy Kal Tn dnpioupyia TwWV aAvVTIoTOiX WV
UTTOTTPOYPAMUATWY TEAIKA EMAVETAL TO GUVOAMKO TIPOBANUA.
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E Awicukoriver TNV Karavonon Kai 516pBwon Touv mpoypduuaToc.

O xwplopdg ToU TPOYPAUHATOC OE HIKPOTEPA AUTOTENA TUAUATA
EMTPEMEL TN Ypriyopn 010p0won evOC CUYKEKPIMEVOU TUAATOC TOU
XWPIG Ol AANAYEC QUTEG VA ETTNPEACOUV OAO TO UTTOAOITTO TIPOYPAUMAL.

Emiong SieukoAuvel omolovdnmote Xpelaotei va Siafdoel kal va Ka-
TAVONOEL TOV TPOTIO TTOU AEITOUPYEL TO TTPOYPAUMA. OTTwe €XEl TTOAEG
POPEC TOVIOTEL AUTO €ival TTOAD ONUAVTIKO XOPAKTNPIOTIKO TOU OW-
oTOU TIPOYPAMMATIOHOU, ApoU €va PEYANO TIPOYPAUUA OTOV KUKAO
¢ {wn¢ Tou Xpetaletal va ouvtnpnBei amd S1aPopPETIKOUG TPOYPa-
MOTIOTEC.

-/

Amaitei Alyotepo xpovo Kail mpoonmdbsia oTn ouyypagn Tou mpo-
ypdpparog.

MoAU cuxva xpetaletal n idla Aertoupyia o€ S1aPOpPETIKA onueia evog
TIPOYPAUMATOG. ATTIO TN OTLYMK) TTOU €va UTTOTIPOYPAMMA EXEL YPAPEI,
pmopei to id10 va kaAeital amd moANd onueia Tou mpoypdupatoc. Etot
MEwwvovTal To péyebog Tou TPOoYPAPKATOC, O XPOVOC TTOU ammalTeital
Yla TN oUYYPA®H TOU Kat ol mMOavotnTeg AdBouE, eV TaUTOXpOva TO
TTPOYPAUMA YIVETAL TTIO EVANTITO KAl KATAVONTO.

-

Emekteivel TIC SuvatéTnTeC TWV YAWOGOWY TTPOYPAUUATIOUOU.

‘Eva unonpdypappa Tou €xel Ypagei Ummopei va xpnaotpomnolinOei moAy
€UKOAA Kal 0€ AANNA TTpOYypAUUaTa. ATIO TN OTIYMH TTOU €Xel Snuloup-
ynOE&i, n xprion Tou dev Sla@EpeL amod T Xprion TWV EVOWUATWHUEVWY
OUVOPTACEWV TTOU TIAPEXEL N YAWOOA TTPOYPAMMATIOMOU, OTIWE yid
TOV UTTOAOYIOUS TOU NUITOVOU ) TOU CUVNUITOVOU 1 TNV EVTOAN HE
Tnv omoia ekteAel pia ouykekpiuévn Sadikaaia, yia mapddelypa ypd-
@€l otnVv 0086vn (evtoAr) TPAWE). Av Aourmov xpetdletat ouxvd Kamola
Aertoupyia mou dev unmooTtnpiletal ameuBeiag amd Tn YAwooa, 61w
yla mapddelypa n eLPECN TOU UIKPOTEPOU SUO ApIBUWY, TOTE UMOPE(
va ypagei To avtioTolyo umompoypauuad. H cuyypaer moAAwv umo-
TpoypPApdTwyY Kat n dnuioupyia BIBAIOONKWY HE AUTA, OUCIACTIKA
enekTeivouv TNV id1a TN YAWooa TPOyPApUATIoUOU.

10.4 | Napdapetpot

Ta umompoypduuaTa evepyoTrolovVTal artd KATTo1o AANO TTPOYPAMUA N
UTTOTTPOYPAUHA VIO VA EKTEAECOUV CUYKEKPIUEVEC AEITOUPYIEC.

Kd&Be ummompoypappa yia va evepyormolnBei kaheital, 6Omwg Aéyetal, and
€va AANO UTTOTTPOYPAUA 1 TO APXIKO TIPOYPAUA, TO OTToio ovopdleTal
KUpto mpdypauua. To uToPOYPApUa Eival AUTOVORO Kal avefdpTnTo
TUAMA TTPOYPAMHATOG, AANG CUXVA TIPETIEL VA ETIIKOWVWVEL JE TO UTTONOL-
IO TIPOYPAUMA. ZuvABw S€xeTal TIUEG ATTO TO TUAUA TTPOYPAMUATOC TTOU
TO KOAE( KAl PETA TNV EKTENECH ETIOTPEPEL OE AUTO VEEC TILEC, ATTOTENE-
opata.

Ol TIPEC AUTEC TTOL TIEPVOUV amd To éva UTTOTTPOYPAUA O0TO AANO Aéyo-
VTl TTAPAUETPOL.

Ot mapdpetpot Aotrmdv gival oav TIC KOWVEC UETABANTEC EVOC TTPOYPAUUA-
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TOG W€ pia ouolwdn Slagopd, XpNOoIHoTToloUVTal YId VA TIEPVOUV TIHEC OTA
UTTIOTTPOYPAMMATA.

Mia mapduetpog eivat pia petaBAntr mou emTpEnel To MEPAOUA TNG
TIUNG TNS armd éva TURUA TTPOYPAUUATOG O éva dAAo.

MNapadeiypata mapapétpwy, KaBWE Kat o TPOTIOC TTOU TTEPVOUV Ol TIECG
TIPOG Kal amo To umoTpdypaupa, 8a So6oUv oTn cuvéxela.

10.5 | AladiKkacieg Kal GUVAPTAOELC

Ynidpxouv SUo 18wV uTompoypAuuaTa, ot Stadlkacieg Kat ol GuvapTH-
oelG. To €idog kABe unonmpoypdppatog kabBopiletal amo To €idog TNG Ael-
TOUPYIOG TTOU KAAEITAL VA ETTITENECEL.

Ot 81adikacieg pmopouv va eKTeEAécouv omoladnmoTe Aeltoupyia amd auv-
TEC TTOU UTopEi va ekTeNéoel éva TTpoypaupa. Na eilodyouv dedouéva, va
EKTENEGOUV UTTOAOYIOHOUG, VA METABAAOULV TIC TIMEG TWV HETARBANTWV Kal
va TUTTWOoOoLV amoteAéopata. Me Tn xpron Twv TTAPARETPWY AUTEG TIG
TIPEG UITOPOUV VA TIG PETAPEPOUV Kal 0TA AN UTTOTIPOYPAUMATA.

AvTiBeTa n AeiToupyia TWV CUVOPTACEWV gival TTIO TTEPLOPLOUEVN. Ot ou-
vapThoelg urrtoAoyifouv poévo pia Tipr, aplOuNnTIKe, Xapaktipad i Aoyikn
KOl JOVO QUTHV ETTIOTPEPOUV GTO UTTOTIPOYPAA TTOU TNV KAAEoE. Ot ou-
vVapTNOELG HotalouV PE TIC CUVAPTHOELG TWV JABNUATIKWY KAl N Xpnon
TOUG &ival OpOoLa PE TN XPrON TWV EVOWUATWHEVWY OUVAPTHOEWVY TIOU
urootnpilel N Y\wood TPoypaUATIOHOU.

O tpoMOC KAoNG KaBwWC Kal 0 Tpdmo¢ cuvTaéng Twv V0o AuTWV TUTTWV
TWV UTTOTTPOYPAMMATWY gival S1a@opeTIKOC. TOCO 01 CUVAPTHOELC GO0 Kal
o1 dladikaoieg TomoBeTouvTal PETA TO TENOG TOU KUPIOU TIPOYPAUMATOC.

O1 OLVOPTACEIG EKTEANOUVTAL ATTAA LIE TNV EUPAVION TOU OVOLIATOC TOUC O
OTIOLAdNTIOTE €KPPACN, EVW YIA VA EKTEAEGTOUV o1 S1ad8IKACIES XPNOLUO-
moteital n €161k evtohr) KAAEZE kai 1o dvopa tng dtadikaaiac.

H ouvdptnon ivail évag TUrmog urmompoypPAupUaTo  mou umoAoyilel
Kal EMOTPEPE UOVO pia TIUN Ue To Ovoud TNG (OTTWE o1 HaBNUATIKEG
OUVAPTHOEIC).

H dtadikacia sivat évac TUmo¢ umomPOoyPAUMATOC TOU UImopEi va
EKTEAEN OAEC TIG AEITOUPYIEG EVOC TPOYPAUUATOG,.

Ac SoUue éva am\o mapddetypa xpriong S1adikaclwv Kal CUVAPTHOEWV.

MAPAAEITMA 2

Na ypagei mpdypappa 1o omoio umoAoyilel 1o epPado Tov KUKAoU amnd
TNV aKTiva Tou.
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To MPOYPAUUA EKTEAE TPELG CUYKEKPIUEVEG ATTAEC AEITOUPYIEC.

a) Awapalel ta dedopéva, TNV aKTiva n omoia MPEMEL va gival BETIKOC
aplBuoéde

B) YmoMoyilel To epBado (E=mr?)

y) Tumwvel To amotéAeopa, To euPads, E

Av Kal To Tpdypappa givat ToAU amhod Kal urmopei KAALoTa va ypagei
XWPIC TN XProN UTTOTIPOYPAUUATWY, A¢ TO SIACTIACOUE O TPIa UTTOTTIPO-
YPAUUOTA TTOU EKTEAOUV TIG TPEIG TTAPATIAVW AEITOVPYIEC.

To mpwto unonpdypappa pémnel va SlaBadel Tnv akTiva Kal va tnyv €rl-
OTPEPEL OTO KUPLOo TTPOYpAUHa. AQoU TO UTTOTIPOYPAUUA TTPETEL va Sla-
Baler 6edopéva, vhomoleital pe Stadikacia. H Siadikacia autr, mou ovo-
pdadletal Eicodog_dedopévwy, SéxeTal amod To MANKTPOASYIO TNV TIUA TNG
OKTivag TTOU TNV Katayxwpei otn YetafAntr AptBudc kal éxel we €€NG:

AIAATIKAZIA E{codog dedopévav (ApLBudc)
METABNHTEZ
OPATMATIKEE : ApLOudc
APXH
APXH EIIANANHWVHE
TPAYE ‘Adoe Tnv oxTiva’
ATIABAZE ApLOudq
MEXPIE_OTOY Ap6pdc>0
TENOEX_AIAATKAXIAZ

To SeUtepo mpémel va umohoyilel To epPadod Kal va MOTPEPEL TNV TIUA
OTO KUpPLOo TTpOYpappa. To urmtonpdypappa auto aipvel TNV TIKA TNG OKTi-
VaG Kal EMOTPEPEL UOVO Wia TIUR, TNV T Tou EpPadou. Mmopei Aoimov
va ulomotnBei pe pia cuvapTtnon, n omoia EMOTPEPEL Evav TTPAYUATIKO
aploud.

H ouvaptnon Euado _kukhou(R) §éxetal Evav mpaypatiko aploud kal
umoAoyiel To epuPadod mou emiong sival évag mpaypaTIkog aplOude. To
€ido¢ TN ouvapTtnong SnAadn n TIUr Tov EMOTPEQPEL, SNAWVETAL OTNV
apxn Tng ouvapTNONG.

ZYNAPTHZH Epfoadd xUxAou (R) : NPATMATIKH
ZTAGEPEZ
1=3.14
METABAHTEXZ
NPATMATIKEE: R
APXH
Eupadd xUxAou <- II*R"2
TENOXZ EZYNAPTHXIHE

To Tpito UTTOTIPOYPAA TUTTWVEL TO arToTéNECUA. EQooov amaiteital amd
auTé N eKTENEON TNC AEITOUPYIAC TNG EKTUTIWONG, TIPETTEL VA UAOTTOINOE(
pe Sadikaoia. H Stadikacia Ektumwon déxetal amd to KUpLo mpdypappa
MIa TR otn YetaPAntr) ATTOTENECUA KAl TNV EKTUTTWVEL

ATAATKAZIA Ex1Unoon (AmoTéAeoua)
METABAHTEZ
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NNPATMATIKEE : ANOTéAECUN
APXH

TPAVE ‘To eufadd toU KUKAOU eival :’,AmotéAeoud
TENOX_AIAATKAXRIAZ

To KUplo TPAYPAUA TTOU KOAEL OAA TA UTTOTIPOYPAUMATA EXEl WG EEAC:

NPOT'PAMMA Iap&de Lyua_ 2
METABNAHTEZRL
IIPATMATIKEX : R, Ep
APXH
KANEZE E{codog dedouévev (R)
Ep <- EpBoadd xUxkAou (R)
KANEZE ExtUnwoon (Ep)
TENOX_NPOTI'PAMMATOX

To mpdypappa mAéov €xel ohokAnpwBei. Otav ekteheotel, Ba (ntroel and
TO XpOTN va €loaydyel pia TP yla Tnv aktiva kat 8a epgavioet 1o -
3ado Tou KUKAoL.

Av n eloayduevn TIUA yia Ty aktiva gival 10, 1éte n 086vn Ba mapouacid-
Carta e€nc
Adboe TNV aKTiva

10
To eufadd tou kKUKAOU gival : 314

QoT1600 UTTAPXOLV PEPLKA AETTTA CNUEIQ TTOU APOPOUV OTO TTEPACHA TI-
Mwv, Ta omoia Ba SIEVKPIVIOTOUV OTN CUVEXELQ.

10.5.1 OplopOC¢ Kal KARON OUVAPTHOEWVY
K&Be ouvdptnon €xet tnv akdhoudn Soun.
ZYNAPTHEZH ovoua (Alota mapapétpnyv) : TUnog cuvaptnong

TuApa ONAOCE®V
APXH

évopa <- €xrppaocn

TENOX_XYNAPTHXHX

To 6vopa NG ouvdptnong sival omolodrmoTe éykupo évoua tng MAQ-
TAZ. H Aiota mapapétpwy gival pia Aiota JeTaBANTWY, TV OTIOIWV Ol TI-
péc petafiBadovtal otn cuvdptnon Katd Tnv KARon.

O1 CLVOPTACEIC UTTOPOUV VA EMOTPEPOULV TIUEC OAWV TWV TUTTWV SeSOE-
vwV mou umootnpilel n y\woodad. Mia cuvdptnon Aoimoév umopei va givat
MPATMATIKH, AKEPAIA, XAPAKTHPAZ, AOTIKH.

311G EVTIOAEG TOU OWUATOG TNG OUVAPTNONG TTPETTEL UTTOXPEWTIKA VA UTIAP-
XEL Mia eVTOAN EKXWPNONG TIMAG OTO OVOa TNG CLVAPTNONG, OTO TTPON-
youpevo mapddetypa Euado_kUkAou<-T*RA2,

Kd&Be ouvdptnon ekteleital, Omwe akpIwe EKTEAOUVTAL Ol EVOWUATWHE-
VEC OUVOPTAOEIC TNG YAWOOAC. ATTAWG aVAPEPETAL TO OVOUA TNG OE HId
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€KQpPaoN A o€ Wia eVTONA Kal EMOTPEPETAL N TIMA TNG. ZTO TTAPASELYUA N
ouvapTNoN ekTeAeiTal Ue TNV eVTOAA Eu<-EpBadd_kukAou (R).

O unxaviopdg mou emTUYyXAvETAl AUTO gival o €€1¢: To KUpLo TIPOYpap-
Ma TPV TNV KARON TNE ouvapTnong yvwpilel TNV TP TG MeTAPANTAC R.
Katd v kAnon petapiBadetal autr n Tign otnv avtiotoxn petapAnti R
™¢ ouvdptnong. H ouvdptnon umoloyiel To euBado Tou KUKAOU Kal To
QTTOTENECA AUTO EKXWPEITAL OTO OVOUA TNE OLUVAPTNONG. Mg TO TENOG
NG oLVAPTNONG YIVETAL EMOTPOP OTO KUPLO TTIPOYPAUHA, OTTIOU N TIUNA
Tou epPadou ekxwpeital otn petafAntn Ep.

10.5.2 Opilopog Kat KARon dtadikaciwv
Kd&Be diadikacia €xel Tnv akolouBn dopn.

ATIAATIKAETIA Ovoua (A{OTo TUPUUETPWV)
TuApa dNAOCE®V
APXH
EVTIOAEC
TENOZ_AIAATKAXLIAZ

To évoua tn¢ Stadikaoiag sival omolodrimote éykupo dvoua tng MOQZ-
ZAZ. H ANota mapapétpwy gival pia Aiota PeTaBAnNTwWY, Twv omoiwy oL Ti-
péc petaifalovtal mpog tn Stadikacia Katd Tnv KARon 1/Kal EMOTPEPO-
VTal 0TO KUPLO TTPOYPAUHA HETA TO TENOC TNG S1adIKaoiag. ZTo oWua TNG
S1adikaciag umopouv va urtdpxouV oTIoLECSNTTOTE EVIOAEG TNG YAWOOAG.
KdaBe Siadikacia ekteleital dtav Kaheital amd 1o KUPLo TTPOYPARMA 1
AMN Sladikaoia. H kArjon o€ Siadikaoia mpaypatomnmolEiTal e TNV EVTOAN
KAAEXE, mou akolouBeital amod 1o 6voua Tng Stadikaciag ouvoSeuduevo
péoa o€ TaPEeVOETELC UE TN MOTA TTAPAUETPWV.

H yevikn popen TN eviohric KAAEZE eival

Zouvraén
KANAEZE Svopo-dLadlkaolag (AloTa—nopoapétpnv)

Mapadeiyua
KANEZE [Ip&éelc (A, B, ALapopd)

Nsitoupyia

H extéheon TOU TTPOYPAUUATOC SIAKOTITETAL KAl EKTEAOUVTAL Ol EVTO-
Aéc Tn¢ Sadikaciag mou kaAeital. Metd To Tého¢ Tn¢ Stadikaaciag n
EKTENEON TOU TTIPOYPAUUATOC OUVEYXI(ETAL ATIO TNV EVTOAN TTOU OKO-
AouBei. H Aiota Twv mapapétpwy opilel TIC TIWES TTOU TIEPVOUV OTN
Siadikaoia kat TIC TIMEG TTOU auTr eMOTPEPEL H NioTa mapapétpwy
OV gival UTTOXPEWTIKN.

2TO TIPONYOUUEVO TTAPASELYa N KAon Twv SU0 S1adIKAcIwV EYIVE UE TIG
EVTOAEC

KANEZE E{codog dedopévwv (R)
KANEZE ExtUnwon (E)
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Y€ KABe mepimTwon kKAfjong Sladikaciag Ymopei va yivetal mépaopa TIMWY
Héow TNG AoTag mapapéTpwy. M0 CUYKEKPIPEVA, OTNV TTEPITITWON TNG
Sladikaciag Eicodoc_oedopévwy yivetal emMoTpo@ri 0To KUPLO TIPOYPAL-
Ha TNE TIMAC TNG akTivag, evw oTn Stadikacia Ektunmwon yivetal petapi-
Baon ¢ NG Tou euadou amod To Kuplo TPoypapua otn diadikaoia.
AnAadn, n Eicoboc_&edopévwy SéxeTal Hia TiUn amo MANKTPOAOYIO, TNV
EKXWPEL 0T HETABANTA APIBUOG Kal KATA TNV EMOTPOPN (UETA TO TENOG
¢ dadikaoiag) yivetal petafifaon avtig TnG TIUAG 0T petaAnti R
TOU KUplou TTpoypdupatoc. AvtiBeta otn Siadikacia EkTunmwaon katd tnv
KAjon TN petafiBadletal n tipn ¢ eTaBAnTAC E Tou KUplou mpoypdp-
patog otn petafAnt Anotéheopa Tng Siadikaciag.

3TO OUYKEKPIUEVO Tapadetyua kabe Siadikacia éxel amd pia mapaueTpo.
3TN YEVIKN TIEPIMTWON UITOPOUV VA UTTAPXOLV KAia, Hia A TTEPIOCOTEPEG
mapdpetpol. Otav umdpxouv MOANEG TAPAWETPOL, TOTE AANEG XPNOIO-
motovvtal yia va petafiBacouv tipég otn diadikacia kat AANeG yia va
EMOTPEYPOLV TIPEC OTO KUPLO TIPOYPAUUA.

KaBe Sadikacia i cuvaptnon umopei va kaheitat amd to KUPLo TPoypap-
pa 1 amé dAAn Stadikacia r} cuvaptnon. & KAOe TePIMTWON UETA TO TE-
Ao¢ TG ekTéAeonC TG Sladikaciag i TNG ouvdapTNOoNG YiveTal EMOTPOPN
AKPIBWC PETA TO onEio am' 6mou KARBNKE.

3TN CUVEXELD TTAPOUOIALETAL TO TTAPASELYUA 2 UAOTIOINUEVO OTIG YAWOOEG
Pascal kat Basic.

Mpoypauuatiotiko mepifaidov Pascal

PROGRAM example2;
VAR
r,e:REAL;

FUNCTION area (r:REAL) :REAL;
BEGIN
area:=pi*sqr (r)

END;

PROCEDURE input (var x:REAL);
BEGIN
REPEAT
write (‘Adoe tnv axTivo:’);
readln (x)
UNTIL x>0;
END;

PROCEDURE output (result:REAL) ;
BEGIN

writeln (To epPadd el{val :’,result:6:2)
END;

BEGIN
input (r) ;
e:=areal(r);
output (e)

END.
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MpoypauuatioTiko mepidaAdov Basic
v TMop&de Lypa 3

DECLARE SUB Eisodos (nb!)
DECLARE SUB Ektypwsh (res!)
DECLARE FUNCTION Emvado! (r!)
CLS

CALL Eisodos(r)

e = Emvado (r)

CALL Ektypwsh (e)

END

SUB Eisodos (nb)
DO
INPUT “Adoe 1nv oxkTtiva : 7, nb
LOOP UNTIL nb > 0
END SUB

SUB Ektypwsh (res)
PRINT “To epPfadd tou xUxAou elval :”; res
END SUB

FUNCTION Emvado (r)
pi = 3.14

Emvado = pi * r ~ 2
END FUNCTION

10.5.3 MpaypatikeG Kal TUTTIKECG TTAPAUETPOL

H katavonon Tou TPOTou TTou YiveTal N avTaAAayn Twv TIMWV avAueoa
OTIC TTAPAPETPOUC Eival ISIAITEPA ONUAVTIKI Kal YU auTd ag TapaKoAou-
Brooupe To eMopEVO TTapAdelypa.

MAPAAEIrTMA 3

Na ypagei pia dtadikaoia n omoia déxetal otnv €icodo SVo TIPEG Kat
umoloyilel kal emoTpéPel To ABpolopa Kat Tn Stagopd Toug.

NPOTPAMMA Ilop&de Lypo 3

A<-5

B<-7

KAMAEZE Ip&éeic (A, B, ALcpl, AB6pl)
A<-9

B<-6

KANEZE IIp&felc (A, B, ALap2, A6p2)

ATAATKARIA Tp&ée g (X, Y, Alapopd, AGpOLouw)
METABAHTEZ

MPATMATIKEE : X, Y, AiLaeopd, ABpoloud
APXH

ALopopd <- X-Y

ABpoLopa <- X+Y
TENOEZ_AIAATKAXLIAZ
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Ot petaPAntéc A, B, Alag1, ABp1, Alag2, ABp2 gival HeTaBANTEC TOu TIPO-
ypAaupatog Napddetypa_3 Kal amoteAOUV TIC TIPAYUATIKEG TTOPAUETPOUC,
€V ol HeTaPAnTéc X,Y, Alagopd, ABpolopa gival petafAntég tng Stadika-
oiag Mpdéeig, kat ovoudalovTtal TUMIKEG TTAPAUETPOL.

Ot petapAnTtéc A, B, Atlag1 KaBwc Katl OAeC ol HETABANTEC TOL TTPOYPAU-
patog Mapdadelypa_3 dev gival yvwotég otn dtadikacia Mpdéeig kat avti-
oTolxa OA&g ol petafBAnTéC TN Stadikaciag MNpaeig eival dyvwoTeg oto
npdéypappa NMapddelypa_3. Ta ovOuaTa TwV TUTTIKWY Kal TWV TTPAYHATL-
KWV TTOPAUETPWYV PITOPOoULV va gival omoladrmote. A@ou gival ovopata
peTaPANTWVY O SIAPOPETIKA TUAUATA TIPOYPAUMATOG, EiVal UTTOXPEWTIKA
Sl1apopeTIKEC pHETABANTEC, doxeTa av €xouv To i810 dvopa.

‘O\ec o1 peTaPANnTEG gival yVWOTEC, £xouv LoXU OTTWG AéyeTal, POVO yid To
TUNMa TPOoYPAUATOC OTO omfoio éxouv SNAwBE(, 1oxUouv SnAadr TomKa
Y10 TO CUYKEKPIPEVO UTTOTTPOYPAMMA ) KUPIWG TTPOYPAMHA.

Ac TapakoAoUBCOUE TTWC YIVETAL N ETTIKOIVWVIO AQVAUESA OTO TIPOYPA-
pa Mapdadetypa_3 kal tn dtadikacia Mpdaelg.

Ot Tipég mou umtdpxouV oTIG LETARBANTEG TOU TTpOoYpAUpaToq A,B, Alag1
kalt ABp1 Sivovtal katd tnv KARon oTi¢ petaAntéc tng Siadikaciag X, Y,
Alagpopd, ABpolopa.

‘Etot n petapAnti X maipvel TNV T 5 Kin Y Ty Tipn 7. Ot HeTafANTEC
Alagopd kat ABpotopa Sev Taipvouv Kapia T, apou Ol AVTIOTOIXEG JE-
TaPANTéC AlagpT kat ABp1 Sev £XOUV GUYKEKPIUEVN TIUN.

MEeTA TNV eKTENEON TWV EVTOAWV NG Sladikaoiag, Otav eKTENEOTEL N
evtohr TEAOZ_AIAAIKAZIAZ, ot petapAntég tng Sladikaciag mou avagé-
povtal otn dnAwon g Stadikaaciag Sivouv TIG TIHEG TTOU TTIEPLEXOUV OTIG
avTioToIKEG HETABANTEG TTOU TTEpINauBAvovTal oTnv KARjon Tng Stadikaoi-
a¢ Npaéeic. Etot n A maipvel tnv Tipn TN X (= 5), n Btnvtipn ting Y (= 7),
n Alag1 Tng Alagopd (=-2) kat n petaPAnt) ABp1 tngABpoloua (= 12).
Me Tnv EMOTPOPH O0TO KUPLO TTPOYPAUMA OAEC O BETEIC PVAING TTOU Eixav
600¢i otn Stadikaoia ameAevBepwvovTal.

OL NiOTEC TWV TTAPAUETPWY TIPETTEL VA AKOAOUBOUV TOUG £€1¢ KAVOVEC:

A 5 A 5 > 5 X
B 7 B 7 > 7 Y
Awag 1 Awag 1 > Awagopd
Abp 1 Abp 1 > ‘ABpolopa
(a) (B)
5 X A 5 < 5 X
Y B < Y
-2 Awagopd Aag 1 -2 | -2 Awagopd
12 ABpolopua Abp 1 12 |« 12 ‘ABpolopa

(y) (6)

*orizvor M

H Aiota twv Tumkwv mapaué-
Towv (formal parameter list)
kaBopilel TIC mMApaAUETPOUC
otn dnAwon tou vmomnpo-
ypduparog.

H Aiota twv mpayuatikwv na-
pauétpwy (actual parameter
list) kaBopilel Ti¢ mMapaué-
TPOUG OTNV KAfON TOU UTTO-
TTPOYPAUMATOG.

A

MepikEG YAWOOEQ
npoypaypatopou
ovopddouv opiopata Tig
TUMKEG NAPAUETPOUG
Kal anAd Nnapap€Tpoug
LG NPAYHOTIKEG
NapapETPOUG.

2x. 10.2. [1épaoua mapauéTpwv
Katd tnv kAon diadikaciwv
(a) Katdotaon mpwv tv

kArjon (B) MetaBiBaon tiuwy
Twv uetafAnTwy A kai B otic
Xkat Y avtiotoixa (y) 2tn
Stadikaoia ekywpolvTal TIUEG
oTi¢ uetaBAntéc Aiapopd Kai
ABpotoua (6) O tiuéc Twv
TEAEUTAIWVY EMOTPEPOVTAI OTIG
Alag1 kat ABp 1 uetd to Tédog
™¢ dladikaoiac.
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H XPHXZH XTOIBAX XTHN KAHZH AIAAIKAZION

H évvola tn¢ otoifag eival oAU Xprioipn oTto 510 To AOYIOUIKO TwWV YAWOOWV TTPOYPAUUATIOMOU.
‘Otav pia diadikacia rj cuvdptnon KaAeitat amd 1o KUPLOo TPOYPAUUA, TOTE N AUECWC EMOUEVN SLEV-
Buvon Tou KUpLoU TTPOYPAUHATOG, TTou ovopdletal SievBuvon emotpo@ric (return address), amoBn-
KEVETAL A0 TO HETAPPAOTN o€ pia oToifa mou ovoudletal otoifBa xpdvou ektédeonc (execution time
stack). Metd Tnv ektéeon tn¢ Siadikaciag r TG cuvdptnong n SievBuvon emoTtpoPng anwbeital
and tn otoifa Kal €101 0 EAeYXOC TOU TIPOYPAMMATOC PETAPEPETAL KAl TIAAL 0TO KUpLo Tpdypauua. H
TEXVIKN auth epappdletal kal yevikdTtepa, SnAadn omotedrimote pia Stadikacia p ouvdpTtnon Kahei
pia dtadikacia i cuvdptnon. MNa mapddetyua, £é0tw 6Tt pia diadikacia a kahei tn Stadikacia b, mou
ME TN O€1pd TNG Kahei Tn Stadikaoia ¢ K.0.K. TNV TEPIMTWOon auTr ot SIEUBUVOEIG EMOTPOPNG EPA-
viovtal otn otoifa pe oglpd ¢, b, a. Metd Tnv ektéAeon kdBe Siadikaaciag, n SielBuvon EMOTPOPNS
anwBeitat amoé tn otoifa kat o éAeyxoc petapialetal otn Sievbuvon autr. To mapddetypa autd
Seixvel pia amod Tig mMoOANEG xpnoipdtnteg TnG LIFO 18iétntag tng otoifag.

IKdpro Mpdypappa .w 'Aladikacia_1 v 'Aladikacia_2

kd)\soe Awdikaaia_1 kd)\sos Awdwkaola 2] - :I'EAOZ
@-\ ®:

TEAOE | TEnox

Zx. 10.3. Xprjon otoifag
aré 1o UETAPPAOTA yid
TO XEIPIOUG KANOEWY
Stadikaotwv Kat
EMOTPOPWV ATO QUTES

—> B Ytoifa xpévou
EKTENEONG

\/
o

/

1 O apBudc Twv MPAYHOTIKWY KAl TWV TUTTIKWVY TIAPAUETPWY TTPETTEL VA
sivat idloc.

I KdBe mpaypatikr mapApeTPOC AVTIOTOIXEl OTNV TUTTIKH TTOPAUETPO
mou Bpioketal otnv avtiotoiyxn Béon. Na mapdadelyua, n mPWTN TNG
NOTOC TWV TUTTIKWV TIAPAUETPWY OTNV TPWTN TNS AoTAg TV Tpayua-
TIKWV TTAPAUETPWY K.O.K.

1 H tumkn mapduETPOG Kal N AvTioTOIXH TNG TIPAYMATIKA TIPETIEL Va €ival
Tou 18iov TUTTOU.

10.6 | EyBéAela petafAntwv-otabepwv

KdaBe kUplo mpoypappa 01w Kal KABE uTToTIPOYPAMMA TTEQIAAMBAVEL TIC
O1kéC Tou PeTABANTEC Kal oTaBEPEC.
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Ot petaPAntéc autéc otn MAQIXA gival yVwOoTEC OTO AVTIOTOIXO UTTOTIPO-
ypapua mou SnAwvovtal Kal pévo o€ autod. ONeG ol PeTABANTEC (Kal oL
0TaBgPEQ) Eival TOTIIKEG OTO CUYKEKPIPEVO TURA TIPOYPAUUATOC.

O po6vOoG TPOTOG Yia va TTEPAOEL Jia TIPA amo €va UTTOTIPOYPAMUA OE Eva
AANO 1 aTTO TO KUPIWE TTPOYPAUUA OE éva UTTOTTPOYPAUA Eival Slapéoou
TWV TTAPAUETPWY KATA TO 0TASI0 TNE KAONG TOU UTTOTIPOYPAUUATOC Kal
UETA TO TENOG TNC EKTEAECONC TOU UTTOTTIPOYPAUATOC.

Ac S0UE TOV TAPAKATW OKEAETO TIPOYPAUUATOG

[IPOTPAMMA Apy LKO
METABAHTES

OPATMATIKEE : A, B, T
APXH

TEAOE_IPOT'PAMMATOE
AIAAIKASIA Iphtn
METABAHTES

OPATMATIKEE : A, E, 7, H
APXH

TENOZ_AIAATKARIAZ
AIAAIKAZIA AeUTEpED
METABAHTEZ

AKEPAIEEZ : T', ©, I
APXH

TENOX_AIAATKAXRIAZ

Ot petapAnTtég Tou mpoypdupatog ApXIKO pe ovouata A, B, I eival yvw-
OTEG, loYUouV pévo yia to mpdypappa. E§w amd 1o mpdypappa o€ 6Aa ta
UTTOTIPOYPAUHATA Ol PeTABANTEG auTéG ev toxUouv. Emiong n dtadikaaia
MpwTn éxel TIC TPAYUATIKEG peTaPANTEC A, E, Z, H, o1 omoieg loxUouv pévo
Yla TN OUYKEKPIEVN Sladikaoia Kal X1 yia Ta UTTOAOLTTA UTTOTTPOYP AU A
Ta ) TO KUPLO TIPOYPAUMA.

H Siadikacia Aeltepn €xel kal auTr TG SIkEG TNG METAPBANTEG T, O, I. Ot pe-
TaPANTEC QUTEG lIoxVouv povo yia tn Stadikacia AgUtepn. H petafAntr pe
To 6vopa I Sev éxel kapia oxéon He TN HETABANTA I Tou KUpPLOL TTPOYPAU-
patog, N pia gival Tumou Akepaiou Kat n AN tumou Mpaypatikov. Aol
OAeG ol peTaPANTEC eival TOTTIKEG, TO {S10 dvopa peTaBANTAG pmopei va
epavifeTal o€ SIAPOPETIKA TUAPATA TIPOYPAMHATOG, XWPIG va avTIoTol-
Xel otnV i6la petafAntn. To id1o €yive kat pe tn petafAntn R tng aktivag
TOU KUKAOU oTO Tmapddelyua 2.

‘O, T1 IoXVEL YIa TIG PETABANTEG 1oYVEL KAL YA TIC 0TABEPEC.

MoANEC YAWOOEG TTPOYPAUMATIOUOU EMTPETOUV TN XPNON TWV HETARAN-
TWV Kal TwV 0TABEPWY, OXL HOVO OTO TUAMA TTPOYPAUUATOC TTOU SnAwvo-
vTal, aAA Kat o€ AN 1] akOUN Kal o€ OAa Ta UTTOAOLTTA UTTOTTPOYPAULATA.
Auto mou kaBopilel TNV TTEPLOXT] TTOU IOXVOUV Ol UETAPBANTEC Kal Ol 0TaOE-
pE¢ gival n euPéNEla TV PeETABANTWY TNG YAWOOOC.

To TunRua Tou mpoypauUaTos

mmou 1oxU0ULV ol UeTaBANTEG
Aéyetal euPéAeta (scope) ue-
TafAntwv.

10. YIONPOTPAMMATA

183



Anepiopiotn euPédcia

JUHQWVA LE AUTA TNV apxr OAEC ol LETABANTEC Kal OAEC o1 0TABEPEC gival
YVWOTEG Kal UITOPoUV va XPNOIUOTIoloUVTal O OTTOIOSATIOTE T A TOU
TTPOYPAUHATOG, AoxeTa Tou SnAwBnkav. OAeg ot petafBAnTéG eival kabo-
AIKEC.

H ameptoplotn euPENela KATAOTPATNYEL TNV APXN TNG AUTOVOUIAC TWV
UTTOTIPOYPAUHATWY, Snuioupyei TOANG TpoBARUATA Kal TEAIKA gival
aduvatn yla HeyaAa TTPOYPAUUATA UE TIOAAA UTTOTIPOYPAUUATA, APOU O
KaBévag mou ypdPel KATTOLO UTTOTIPOYPAMA TIPETTEL VA YVWPIlEl Ta OVO-
pata SAwV Twv PETABANTWY TTOU XPNOLUOTTOI0UVTAL OTA UTIOAOLTTA UTTO-
TpoypPAuHaTa.

Mepiopiouévn suPédcia

H meplopiopévn epféhela umoxpewvel OAeG TIC HETABANTEG TTOL XPNOlL-
poTToloUVTAL O€ £va TUAMA TTPOoYPAUaTo g, va dnAwvovTtal o autd To
TUAMA. ONeC ol HeTABANTEC €ival TOMKEC, IoxVouV dSnAadn yia To uTo-
MPOYPAUUa 0To omoio SnAwBnkav. 2tn FAQIZA £xoupe TTEPLOPIOUEVN
euBérela.

Ta TTAEOVEKTNATA TG TIEPLOPIOHEVNC EPPENEINC Eival N ATTOAUTN AUTOVO-
pia OAwV TwV UTTOTTPOYPAPMATWY Kal N SuvaTdTNTA Va XPNOILOTIoLETAl
omolodNToTE Ovoua, Xwpic va evllagpépel av To iSlo Xxpnolpomoleital o
AA\o uTTOTTPOYPAUAL.

Mepikw¢ mepropiouévn uéAcia

JUP@WVA PE auTr TNV apx AANEC MeTABANTEC gival TOTTIKEG KAl AANEC Ka-
BoAikég. KadBe yAwooa mpoypaupatiopol €xel Toug O1KoUG TNG KAVOVEG
KOl UNXAVIOHOUE Yla TOV TPOTIO Kal TIG mpoUnoBéoelg mou opifovTal ot
METABANTEC WG TOTTIKEG 1] KAOOMIKEC.

H peplkwg meploplopévn eUPENEIQ TTPOOPEPEL PEPIKA TTAEOVEKTHUATA
OTOV TIETIEIPAUEVO TTIPOYPAMUATIOTH, AANA V1A TOV apXAPLO TIEPITAEKEL TO
npoypappa SucKkoevovTag TNV avantuér Tou.

10.7 | Avadpopun

‘Eva urtonpdypappa Kaheitat amd 1o KUPLo mpoypappa f AANO uTToTpo-
ypaupa. Yrdpyxet Spw Kat n Suvatdtnta éva urmonpdypapa va KaAE
ToV £0UTO Tou. H Suvatotnta autr amokaAeital avadpopr.

H évvola Tng avadpoun¢ mapoustaoTnKe 0To KEPAAalo 3, omou S60nkav
mapadeiypata Kal €YIVe pJia TpwTtn avagopd oTd TAEOVEKTAUATA, AANA

Avaépour ovoudletat n du- Kat Ta TpoAaTa Mou TapouctAdeL N Xprion avadpopKwy aAyopiBuwy.

vatéTnNTa evog umomnpoypdu- H avadpopr} UNOTIOIEITAL OTOV TIPOYPAUATIOUO HE XPHON AVASPOUIKOY

patog va KaAei Tov €auTo Tou. UTTOTIPOYPAHATWY Kal €MEISH TOCO N avadpour] WG £vvola 000 Kat N A&l
ToupYyia TNG €ival apkeTd TOAUTTAOKEC, Ba TTAPOUGCIACTOUV AVOAUTIKA OTN
OUVEXELQ.

O oplopog kABe avadpoptkol UTTOTIPOYPAUMATOC £xEl SUO TUAUATA, TNV
avadpouikn oxéon kat tnv TP Bdong r} cuvBrkn TepUATIOHOU.

Ac e€eTdooupe TO TAPASELY A UTTOAOYIGHIOU TOU TIAPAYOVTIKOU:
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To mapayovTiko opiletat avadpoutkd wg eEAG:

\ ne(n-1):. avn>0
nl=

1 avn=0
TwuA Bdong n ouvOnKN TEpUATIOMOU gival n TIKR Tov opileTal yia pia
OUYKEKPIUEVN TIUN TNS TTAPAPETPOU TNG OLVAPTNONG, OTO TTAPASEIYUA N
TIA €ivat 1 yua n=0.
Avadpouikn oxéon givat n n*(n-1)!, 6mou n TP ™¢ cuvApPTNONG UTTOAOYI-
Cetal pe BAon TIC TTPONYOUMEVEC TIMEG TNG CUVAPTNONG, Ol OTIOIEC TTPETTEL
Va UTTOAOYIOTOUV.

O1 GUVAPTAOCEIC 0TN YAWOOA TTOU UAOTIOIOUV TOV UTTOAOYIGHO TOU TIAPAyO-
VTIKOU T600 avadpoikd 600 Kal EMAVaANTITIKA gival ol €€AC.

ZYNAPTHEZH IIapayov Lko (N) : AKEPATA
!YnoAoy Lopd¢ TOU mapayovT LKOU pe avadpop LKy §Lad Lkacia
METABAHTEZ
AKEPAIEX: N
APXH
AN N=0 TOTE
Mopayovilko <— 1
ANNIQE
Hopoyovt Lko <— N*IIapayovt Lxo (N-1)
TEAOZ_AN
TENOX_XZYNAPTHIHX

ZYNAPTHZH IlapoyovT ko (N) :AKEPATIA
!YmoAoy L opdg TOU Napayov T LKOU 1€ €NAVOANNT LKA dLad LKoo ia
METABAHTEXZ

AKEPAIEXZ: i, N
APXH

Fact <=1

T'IA i ANO 2 MEXPI N

Fact <- Fact*i

TENOE_EIIANANHWHE

TENOEX_ZYNAPTHXIHX

Kat o1 800 auTég OUVAPTATELCG, N TTPWTN AvadPOUIKA Kal N SeUTepn ema-
vaAnmtikn, €xouv To (810 amotéAeopa. To avadpoUIKO LUTTOTIPOYPAUUA,
eneldn ekepadlel akpifwg TNV akyeBpikr cuvdptnon ummoAoylouol Tou
TapayovTikou, gival mmo am\é otn Statunwon, aAld gival mo SUoKoAo
OTNV KATAvONon TOU TPOTIOU TIOU AEITOUPYEL.

Fevikd n évvola TG avadpoung Kabwg Kal o TPOTIOC UE TOV OTTOI0 EKTE-
Aeital pia avadpouikn Siadikacia amod Tov UToAoYIOoTH TTAPOoUGIAlel 0TV
apxn SuokoAia otnv KaTavonon TnNG.

Ac TapaKoAoUBCOUE TOV TPOTIO E TOV OTToio unoAoyileTal To 5! pe
XPron TnNS avadpouiKng cuvaptnong MapayovTiko().

E@doov n mapdpeTpog TG ouvapTnong ivat apxika 5, Stdgopn dnia-
61 Tou 0, kaAeital n cuvaptnon MapayovTtiko(4). XTn ouvéxela, emeldn
N MAPAUETPOC ivarl Sidipopn Tou pundevog, kaAeitatl To Mapayovtiko(3)
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kat n Stadikaoia cuveyiletal Omwe SeixVel TO OXAUA HEXPL TNV KAON TOU
Mapayovtikd(0).

Mapayovtiko(5)

\

N Mapayoviiké | < — N* | TMapayoviiko(N-1)
5

Mapayovrtiko(4)

\

N Mapayovuké | <—N* | Tapayovuko(N-1)
4

Mapayovrtiko(3)

\

N Mapayoviiké | < — N* | TMapayoviiko(N-1)
3

MapayovTtiko(2)

\

N Mapayovuké | <—N* | Tapayovuko(N-1)

2

S

Mapayovrtiko(1)

N Mapayoviiké | <= N*| Tapayoviiko(N-1)

1

|

Mapayovtiké(0)

N Mapayovtiké <=1

0

MNa v 1 tng mapapétpouv N=0 to Mapayovtikd(0) Exel TIUA 1, TNV TIUA
Baonc. Etot apyiel n avtiotpopn Stadikacia umtoAoylopoU SladoxIKd
TOU UTTOAOYIOUOU TwV ouvapTtioewy Mapayovtikd(2)=1%2, Mapayovti-
KO(3)=2%3, MapayovTikd(4)=6*4 6mwe deixvel TO TAPAKATW OXHHA.

To televtaio Brina givat o uToAOYIoUOC Tou MapayovTiko(5)=24*5. H Tiun
autrj SnAadn 120 gival n TIPA TTOU N CLVAPTNON TEAIKA ETTIOTPEPEL
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Mapayovrtiko(5)
N Mapayoviiké | <= N*| TMNapayoviiko(N-1)
5 120

Mapayovrtiko(4)
N Mapayovuké | <—N* | Tlapayovuko(N-1)
4 24

Mapayovtiko(3)
N Mapayovtiké | <— N*| MNapayoviiko(N-1)
3 6

Mapayovriko(2)
N Mapayoviiké | <= N*| [Mapayoviiko(N-1)
2 2

Mapayovriko(1)
N Mapayovuké | <—N* | Tapayovuko(N-1)
1 1

Mapayovrtiko(0)
N Mapayovtiké <=1

0 1

MoAU cuxvd mpofArjpata Ta omoia umopouv va Aubouv e xprion ava-
Spoung Abvovtal Kal e amhoUg EmavainmTikoug alyopibuouc. MNapadeiy-
HaTa TTAPOUCIACTNKAV OTO KEQPAAALO 3, OTTOU €YLVE Kal OUYKPLoN UETAEL
TV 600 peBGOWV. Edw emavaiapBdvoupe 611, av Kat n avadpopr| gaive-
T WG TTLO PUGIKOG TPOTIOG TIPOYPAMMATICHOU, TIPETTEL VA XPNOLOTIOLETAL
UE HETPO, YlaTi To KEPSOC OE XPOVO TIPOYPAUUATIONOU SnpIoupyEi cuxva

ATTWAELQ OE XPOVO EKTENEONC.

®

O pnxaviopog
dlaxeipong twv
avadpopLKWV
dladikaowwv and 1o
petagpacth Kdvel xpAon
puag otoiBag. Katd tnv
KAAGN plag avadpopikAg
dladikaciag and tnv

i{dta @uAdooovtal o

pia otoifa OAeg oL TLHEG
WV HETABANTAY, Nou
€Xouv npLv tnv KARGn
(Aewtoupyia wlnaon).
Katd tnv enwotpogn
avacUpovtat oL TIHEG
autég ané tn otoifa
(Aertoupyia anwBnan)
Kat €10t n Sladikacia
pnopei va ouvexioel in
Aettoupyia ng pe TG
nNPONYoUHEVEG TIHEG.
Mpogavwg, av undpxouv
OLadoXIKEG KAADELG

tng Sladikaciag, Adyw
g Wiétntag LIFO pe
tnv onoia Asttoupyei n
otoifa, e€aocpaAiletat
ot e&dyovtal ané autn
oL NAéov Npéo@ateq
TWHEG TwV PETABANTY,
OnAadn autég nou
anoBnkeUTthKav Katd thv
teAeutaia KAAoN.
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Mpoypauuatiotiko mepidaAdov Pascal

FUNCTION factorial (n:INTEGER) : INTEGER;
BEGIN
IF n=0 THEN
factorial:=1
ELSE
factorial:=n*factorial (n-1);
END;

FUNCTION factorial (n:INTEGER) : INTEGER;
VAR
i, fact:integer;
BEGIN
fact:=1;
FOR i1:=2 TO n DO
fact:=i*fact;
factorial:=fact
END;

Mpoypauuatiotiké mepifBdaAdov Basic

FUNCTION Factorial (n)
IF n = 0 THEN

Factorial = 1
ELSE

Factorial = n * Factorial(n - 1)
END IF

END FUNCTION

FUNCTION Factorial (n)

fact =1
FOR i = 2 TO n
fact = fact * 1
NEXT i
Factorial = fact

END FUNCTION
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Avaokegahaiwon @

3T0 KEQPANAIO AUTO TTAPOUCIACTNKAV Ol APXEC KAl T XOPAKTNPIOTIKA TOU
TUNUOTIKOU TTIPOYPAUMATIOMOU Kal 0 TPOTIOG TToV XelpileTal Ta uTToTIPO-
ypdppata n NMQZZA.

H xprion unomnpoypaupdtwy o€ éva mpoypappa mapouctalel TOAG TAe-
OVEKTAMATA, a@oU SIEUKOAUVEL TNV avAanTuén Twv aAyopiBuwv kal Tnv
UAOTTOINON TOU TTPOYPAUUATOC O AlyOTEPO HANIOTA XPOVO Kalt SIEUKOAU-
VEL TNV Katavonon kat tn S1opbwon) tou. Yrdpyxouv SVo eldwv umomnpo-
YPAuuaTa, ol ouvaptnoelg Kat ot Stadikaoisc. H cuvdptnon mapdyel éva
QATTOTENECHA KAl EMOTPEPEL HOVO Hia TIUN, EVW ol Sladikaoieg umopouv
VA KTEAOUV ONEC TIC EVEPYELEC EVOC TIPOYPAUMATOC. Ta uTtoTipoypdpata
ETMKOIVWVOUV UETAEY TOUC KABWCE Kal UE TO KUPLO TIPOYPAUUA HE TN Bo-
NOEIa TWV TTAPAUETPWV. XTN SNAWGCN TOL UTTOTIPOYPAUUATOC BpiokovTal
Ol TUTTIKEG TTAPAETPOL, EVW Ol TIPAYHATIKEG TTAPAUETPOL BpiokovTal 0TV
€VTOAR KAoN¢ Tou urtonpoypdupatoc. Ot Sladikaoieg evepyomolouvTal
otn MAQZZA pe tnv evioAn KAAEZE, evw ol GUVOPTACEIC LOVO LUE TNV ava-
YPO®r TOU OVOUATOG TOUG ECO O€ pia EK@paon.

H Suvatdtnta evdg UTTOTTPOYPAUUATOC VA KAAEL TOV €QUTO TOU OVOALe-
Tal avadpopn. MoAU cuxvd Ta mpofAnRpata mou AvvovTtal pe avadpoun
pmmopouv va AuBouv e xprion aniig emavaAnyng.

Né&eic-kAeldia
Tunpa mpoypdupatog,
Awadikaoia,
Juvdptnon,
Mapduetpog,

EupéNela mapapétpwy,
Avadpopun

EpwtroelC - Oépata yia culimon @
. Nwcg opietal 0 TUNUATIKOG TTIPOYPAUUATIOUOS;

. Mola Ta Bacikd XapaKTNPEIOTIKA TWV UTTOTIPOYPAMUATWY;

. Mola n S1apopd MaPAPETPWY KAl AmAWV HETABANTWY;

. Mota n Baoikn dlapopd S1adikaciwv Kal CUVAPTHCEWY;

. Mg ekteleital pia cuvaptnon;

. Mg kaAeital pia Sadikaoia;

. Mota n 81agopd TUTIIKWV KAl TIPAYUATIKWY TTAPAUETPWY;

W N O 1 A W N =

. MNwg yivetal n avtaAayr Twv TIHWV AVARIESA OTIC TUTTIKEC KAl TIPAYUO-
TIKEC TTAPAPETPOUG AwaoE éva TapAdelyua avTalaynG TTOPAUETPWV.
9. Tiovoudletal epélela petaPAntwy;

10. Tigival n avadpoun;

11. MNota gival Ta TURpaTa mou EPINapBAVEL KABE avadpPOUIKOS OPIoUOG
Awoe éva mapdadelyua.
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[Mpoypappatiotika
MNeptBaAlovta

| nepiExoMENA N
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Eicaywyn

H avaykn dnuioupyiag ouyxpovwy meplBalovIwy epyaciag, mpooava-
TOMOMEVWY 0TN GIMKOTNTA EMIKOIVWVIAC [E TO XPNOTN, £PEPE SPACTIKEC
aANQYEC OTOV TIPOYPAUMATIONS KAl TA TTPOYPAMUATIOTIKA EpYaAEia. Ze
€va oUYXPOVO TTIPOYPAUUATIOTIKO TIEPIBAANOV Ol £VVOLEG TOU AVTIKELUE-
VOOTPAPOUC, TOU 08NYOUHEVOU ATIO YEYOVOTA TTPOYPAMMATIOMOU KAl TNG
oTTIKAG oxediaonc eival Bactkd xapaktneloTikd. MNapéxovtal pia oelpd
amod ypa@Ikd gpyaleia yla tnv mARpn umooThpIn Kal EUKOAOTEPN Kal
TayxUTePN avantuén mpoypaupudtwy. ISlaitepo yvwplopa Twv mepIBal-
AOVTWV autwv gival n éugacn mou divetal 0To ypa@ikd mepIBAAov Kat
OTNV EMKOIVWVIA TNG EQAPHOYNG HE TO XPiOTN. AKOUN Ol EQAPHOYEG OeV
eival armopovwuéveg, aAd ocuvepyalovTal e AANEC EQAPUOYEC KAl ETE-
poyevn iepIBalova.

AdakTIKOi oTOYOL

2TOX01 TOU KeaAaiou autou gival ol HadnTég:
U va opilouv Ti¢ évvoleC avTIKEIPEVO, I810TNTA, Yeyovoc, uébodog,

U va datunvouv tn puebodoloyia oxed1acuol piag epapuoyng os Eva
oUYXPOVO TIPOYPAUUATIOTIKO TIEPIBAAAOY,

U va avaAbouv o epapuoyr JECA amod avTIKEIJeVa Kal YEYovOTa,

U va kataokeudlouv amd mpoypduaTta o€ oUyXPOVa TTPOYPAUUOTIOTI-
kA epIBAANovTa cuvOuAloVTAC TA UE TIC YVWOELC TOUC OTOV TUNUATI-
KO Kal 0To SOUNUEVO TTPOYPAUUATIOUO.

MpogpwTtAOEIC

3 Toleg eival oL TEXVIKEG TTPOYPANMATIONOU Tou e@apudélovtal o€ éva
oUYXPOVO TIPOYPAUUATIOTIKO TIEPLBAANOV;

3 Eival eIktd va XpnOoIHOTTOICOUUE OLAQOPETIKEG TEXVIKEG TTPOYPAU-
MaTIOMOU oTNV avamtuén UG EQAPUIOYAG

3 Hepappoyn VEwV TEXVIKWY TIPOYPAUUATIONOU KATAPYEL TIG UTTAPXOU-
OECG;

3 Otav ava@epOUaoTE OE EQAPHUOYH VEWV TEXVIKWY TTIPOYPAUUATICUOU
KAT' avaykn SUCKOAEVETAL TO €PYO TOU TTPOYPAUUATIOTH;

3 Tola Ta TAEOVEKTAMATA EVOG CUYXPOVOU TIPOYPAUUATIOTIKOU TIEPL-
BaN\ovTog;

3 Eival eQIKTO va eMTUXOUE TN CUVEPYATIA SIAPOPETIKWY EQUPUOYWV
o€ éva ouyxpovo mepIBallov epyaciag
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11.1 | AVTIKEINEVOOTPAPNAG
TIPOYPAHHATIOHOG

Ta KAaoIKd mpoypapuatioTikd mepiBallovta epyaciac odriynoav otnv
avantuén MOAUTIAOKWV TTPOTIOVTWVY AOYIGULKOU, TTOU 1 KATAOKEUN TOUG
Kal n ouvtrpnon Toug anmaitoloe €181KOUC UeE BabléC yVWOELG o€ EMIE-
pPoUC Béuata, OTIWC TEXVIKEC Slaxeiplong UvARUNG, TPOTUTIA ETTIKOIVWVI-
ag, 101KEC YAWOOEC TTPOYPAUUATIONOU Kal AEITOUpYIKA cuoTthiuata. H
TTOAUTTAOKOTNTA KATAOKEUNG TOU AOYIOUIKOU SNnuloUpynoe Tautoxpova
MEOPBANUATIOHOUC Kal SpooAdynoe amomelpeC eE€UPEONC PINIKOTEPWV
TEXVIKWV Kal HEBOSwV oxedlaopol mpoypaupdtwy. ATTo TNV AAAN TTAEL-
PA N povTeAoToinoN Tou avOpWTIVOU CUANOYICHOU PECW TNG TEXVNTAG
vonuooLvng ékave @avepn TNV avAaykn tng dnuiovpyiag evog dlagope-
TIKOU TIPOYPAMMATIOTIKOU TIEPIBAANOVTOC TToU Ba opadomolovce oTnV
810 ovTOTNTA OAEC TIC TANPOPOPIEC KAl IBIOTNTEC TTOU APYOPOVCAV OTNV
{61a évvola.

O aVTIKEILEVOOTPAPNG OXEOIAOUOC TTIPOYPAUUATWY YEVVIETAL ATTd TNV
MPOOTIABEIA AVTIPMETWTTIONE AUVTWV AKPIBWE Twv {nTNUdTwy. Xpnol-
LOTIOIWVTAG TOV OPO AVTIKEIMEVOOTPAPNG TIPOYPAUMATICMOG (Object
- oriented programming) §&v ava@ePOUAOTE O€ KATTOIO CUYKEKPIUEVO
TIPOIOV 1 la YAWO oA TIPOYPAKUATIOMOU, AN o€ éva S1a@popeTIKS TPOTTO
TPOCEYYIoNG TTPORANUATWY LIE TOV UTTOAOYIOTH.

O aVTIKEINEVOOTPAPAG TPOYPAMMOATIONOG 1] N AVTIKEIUEVOOTPAPAG OXE-
Slaon mpoékue amo T OTIyUn TToU anavtiOnke S1aQopPETIKA —armod O,T
amavtiotav péxpl 1ote- 1o epwtnua "H dour Twv mpoypauudtwy ivai
POTIUGTEPO Va oTnpileTal OTIC 'evépyelec’ 1 ota Sebouéva;”. H véa amdvin-
on mou 660nKe, n anavtnon "dedouéva", mpoodiopilel kal Tn Baocikn dia-
@opd avAueoa OTIC TTAPASOCIAKES TIPOYPAMMUATIOTIKEG TEXVIKEG KAl OTNV
QVTIKEIUEVOOTPAPN) TIPOCEYYION N oTtoia TeplypaQel "evépyelec” (emeep-
yacia) mou epapudélovtal mavw oe dedopéva.

H avtikelpevootpagrc oxediaon Aoumov ekhaupavel oav mpwtevovta do-
MIKA oTolxeia evog mpoypdpupatog ta dedopéva, ano ta onoia dnptoup-
youvTtal e KATAAANAN pop@ormoinon ta avtikeipeva. Autr n oxediaon
amodeixOnke OTL EM@PEPEL KANUTEPA ATTOTEAECUATA, AYOU Ta TIPOYPA-
pata mou SnuioupyouvTal Eival TTEPIOCOTEPO EVENIKTA, ETTAVAXPNOLUO-
TIOIACLUA KAl TTEPIOCATEPO PIAIKA.

Ot BepeMWBEIG APXEC TOU AVTIKEIPEVOOTPAPOUC TTPOYPAMMATIOMOU TTN-
yéalouv amo Tov KaBnUEPIVO HAG PUOIKO KOOMO. 2TnpilovTal 0To Yeyovog
OTI Y10 VO UTTOPECEL KATIOLOG VA KATAVONOEL AYVWOTEG OE AUTOV €VVOIEG,
Ba mpémel va kaBodnynBei péow TNE MPOCOUOIWONC TWV AYVWOTWY aU-
TWV €VVOLWV avTIoTolyi(oVTaG AUTEG OE TTPOKTIKEG YVWOELG KAl ELKOVEG
amnd 1o TEPIBANNOV TOou, TIG OTToieC YVwPilel Kal Pmopei TTOAU eUKOAA va
XEIPIOTEL ZUPQWVA PE TNV AVTIKEIMEVOOTPAPN Bewpia avanmtuéng epap-
oYWV, N TPOCEyylon KABE TpoBARHATOC TTPETTEL VA YIVETAL JE QUOIKNA
gppnveia kat va pn otnpiletal o MOAUTAOKA TEXVIKA {NTHMATA.

TUyXPOoVva QVTIKEIPEVOOTPAPH TIPOYPAUUATIOTIKA TEPIBANovVTA gival n
Visual C++, n Java, n Visual Basic, To Delphi.

11. ZYTXPONA MPOrPAMMATIZTIKA NEPIBAAAONTA
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Meta&u twv npwtwyv
QVTLKEIPEVOTTPAPWYV
YAwoowv
npoypapyatiopol nou
gp@aviotnkav givat n
Simula kat n Smalltalk.
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11.1.1 Avtuikeipeva

Baoikd oTolxgia TOu AVTIKEIUEVOOTPAPOUE TIPOYPAUUATIOHOU ATTOTEAOUV
Ta avtikeipeva (objects). Av pi€oupe pia patid yopw pag, 6a mapatn-
priooupe 6tL To TePIBAANNOV pag amoTeAeital amd avTIKEipEVa, Ta omoia
pmopoupe MOAU eUKOAA va avTiAn@Boulpue kat va xelplotolpe. Qg mapa-
SelypaTa aVTIKEIHEVWVY UTTOPOUHE VA AVAQEPOUE éva auToKivnTo, Hia
pmdha kahaBoogaiplong, éva aykAkl, éva ToPTOKAAL Kal évav avBpwro
(oxApa 11.1).

2x. 11.1. Avtikeiugva amé to Quotkd nepi3dAlov

Kd&Be avtikeipevo gival euSIAKPITO KAl AUTAPKEG, EVW TO CUVONO TwV Xa-
POKTNPLOTIKWY ISIOTATWY TTOU TTPocd1lopiouV e AETTTOUEPEL TN PUOIKN
Tou unootaon. MNa mapddetypa, pia prmala kaAabooaipiong xel oxrua,
€ival KATAOKEUAOUEVN ATt KATTOLO UAIKO, €XEl KATolo Xpwpa. O avBpw-
TTOG €XEL ETONG XOPAKTNPIOTIKA (1I816TNTEG) OTTWG OVoua, BAPOC, NHEPO-
pnvia yévvnong, XpwHa HaTiwv KA. Eival epgavég otL n meptypagri evog
AVTIKEIPEVOU KaBopileTal amo TIC TIUEC TWV EMUEPOUC IOIOTATWV Tou. MNa
mapAadelyua, To xpwpa tng urmaiag kahaboogaiplong eival mopTokali, To
OX{Ha TNG Eival OTPOYYUAO, TO XpWHA TWV HATIWV Tou avBpwriou eival
KaoTtavo.

AV TTOPATNPNCOUUE AETTTOUEPECTEPA €VA AVTIKEIUEVO, Ba SIATTIOTWOOUUE
OTI TTEPIEXEL KAL KAVOVEC CUUTTEPLPOPAG, "yVvwpilel" SnAadn TTwg mpémel va
avTidpAoel OTav Jia evépyela aoknBei emdvw Tou. Av pioupe TNV umaia
kaAaBoo@aipiong amd kdmoto 0YPog, autn Ba avarmndroel 0TO TATWHA,
av Tnv méooupe Ba alolwBei To oxrjua tng (oxripa 11.2).

Zx. 11.2. Suumepipopd avtikeluévou umdiag kahaboogaipiong
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Mg gival opwe duvatod va cuvOUACOUE ToV KABNUEPIVO AC KOOUO e
Tov KOOHO TNG MANPOoPOoPIKAG Ma QUOIKA PE TNV TTPOCOUOIWON TWV OU-
OTATIKWY HIOG EQAPHUOYNG WG PUOIKA AVTIKEIPEVA.

T € LA EQAPUOYH, £VA AVTIKEIEVO gival o opadomoinpuévog cuvSUAoUOG
Kwdika kal dedopévwy, Ta omoia £xoupe TN SuVATOTNTA VA TA XELPIOTOU-
JE eviaia. ATIO TN MEPLA EVOC TIPOYPAUMATIOTH, Ta dedopéva (data) amo-
TENOUV Ta XOPOAKTNPIOTIKA Kal oL eVEPYELEG (operations) kaBopilouv Tn
OUUTTEPLPOPA EVOG QVTIKEIPEVOU. Ol EVEPYEIEG OTOV AVTIKEIPEVOOTPAPN
TIPOYPAUUATIONO avagépovTal Kal we péBodot (methods).

To "TioIpo" plag QVTIKEIUEVOOTPAPOUG EQAPHOYNG ETTITUYXAVETAL PE TN
Snuioupyia Kal TO XEIPIOUO AVTIKEIMEVWV. Z€ PEPIKA AVTIKEIUEVOOTPAPN
TIPOYPAUUATIOTIKA TTEPIBAANOVTA TA AVTIKEIUEVA TNG EQAPUOYNG UTTO-
pouv va dnuloupyouvTal gite péow KwOLIKa ite pe tn BoryBeia KaTdA-
AnAwv ypa@ikwv epyaleiwy, og AAa mdAL, Snuioupyouvtal pévo pécw
KWAIKA. Ta QVTIKEIPEVA HIAC EQAPHIOYAC UTTOPEI va Eival €iTE YpAPIKA, EiTe
Oxl. Mepikd ypa@ikd avTiKeipeva mou umootnpiCouv TOANG QVTIKEIUEVO-
OTPAYPN TIPOYPAUUATIOTIKA TTEPIBANNOVTA, OTIWG A POPUA, VA TTANKTPO
€VTOMNAG, éva MAaiolo Aiotag, éva mAaiolo cuvBeTng Aiotag, éva mAaiolo
eNéyxou, éva MAAKTPO EVTOANG Kal Jla €lkova @aivovtal oto oxnpa 11.3.

TS EMSONH

2x. 11.3. [pagikd avTikeipeva piag epapuoyns

MoANG amd Ta cUYXPOoVa TTPOYPAUHUATIOTIKA AVTIKEIMEVOOTPAPN TIEQL-
BaM\ovta mpoo@épouv Evav aplBud TPOKABOPIOUEVWVY AVTIKEIUEVWY,
Ta omoia pumopouv va alomotnBouv péca otnv e@appoyn. Quoikd dev
nieplopifouv ToV TTPOYPAUMATIOTH OTO XEIPIOPO AUTWYV KAl HOVO TWV
TTPOKABOPICUEVWY AVTIKEIPMEVWY, ANA TOU ETIITPETTOUV, HECW EVTOAWV
TIPOYPAUMATOC, TO OXESIAOUO VEWV AVTIKEINEVWY TIPOCAPHOCUEVWY OTIG
SIKEC TOU aVAYKEG.

3 € L0 EQAPMOYH UTTOPOULIE VA CUUTTEPIAABOULIE KA N YPAPIKA AVTIKE(-
peva. Auto onuaivel 6Tl TO AVTIKEIUEVO UTTAPXEL, OANA Sev €xel e€wTePIKA
XOPOKTNPIOTIKA. TéTola €18IKA AQVTIKEIEVA OE UIO EQAPUOYN UTOPE( va
TIPOo@EPOoVTAl £TOLUA aTo TO TIEPIBANNOV avanTtuéng, aANd pmopei Kal
O TIPOYPAMMATIOTAS VA SNUIOUPYHOEL KAl KAlVoUpYLa aVTIKEIPEVa, péoa
anmd TURUaTa KWSIKA.
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Ztn Smalltalk,
QVTLKELPEVOOTPAPA
yAwooa
npoypaupatopoy,
KaBeti,
oupnepAapBavopévav
TwV kKAdogwy, Bewpeital
avikeipevo. H kKAdon
ekAapBdvetal cav éva
oTlypLétuno piag KAdong
avwTépou ennédou

nou KaAeital yetakAdon
(metaclass).

11.1.2 KAdosi¢

'Onwg NéN avagépape, éva avtikeipevo eivat autdpkeg, éxet Snhadn
SIKr] TOU QUOIKN UTTOCTACT KAl TAUTOTNTA. AUTO TIPAKTIKA onUaivel 6Tl
OKOMN Kat av U0 avTIKEIHEVA EXOUV aKPIBWE TIC iS1EC TIUEG OTIC IBIOTNTEC
Toug e€akohouBouv va mapapévouv duo avedptnta avtikeiyeva. MNa ma-
padetypa, Suo umalec kahabooaiplong éxouv Ta idla XapaKTNPIoTIKA,
KABE popd OUWC o€ éva TalxVvidl Xpnolomoleital Pévo pia amd auTéc.
MmopoUpE va XapakTnpiooupe TV évvola umdia kahaBoo@aiplong wg
To mpdTUTIO SnUIoupyiag ave€ApTNTWV AVTIKEIWEVWY UrmdAac. KaBe ave-
€APTNTO AVTIKEIPEVO ATTOTEAEL éva OTIYMIOTUTTO (instance) Tou YeVIKOU TU-
mou umdAa kahaBoo@aipiong. O YeVIKOG TUTTOG EVOC AVTIKEIMEVOU KANE(-
Tat KAA@on (class) kat kaBopilel TIC apyxIKES IBIOTNTEC KAl TN CUPTTEPIPOPA
KABE QVTIKEIUEVOU TIOU TIPOEPXETAL ATTO AUTH.

2 € £VA QVTIKEIUEVOOTPAPEC TIPOYPAMMATIOTIKO TTEPIBANAOV N UTTOCTAPIEN
kKAaogwv anotelei kupiapyo atotixeio. H kKAdon gival n otatikn mepiypa-
@1} evOC 0UVOANOU QVTIKEIPEVWV. ONa Ta avTIKEipeVa SnuioupyolvTal We
akp1Bn avtiypaga g KAaong toue. MNa mapadetypa, S1a@opeTikA aVTIKER-
MEVA EIKOVAC ATTOTEAOUV OTIYUIOTUTIA TNG KAAONG EIKOVA.

11.1.3 1816TNnTEC

Katd tn dnuioupyia Toug Ta S1aQOoPETIKA AUTA AVTIKEIUEVA EXOUV TIG (O1EG
1810TNTEC KAl avTIOPOUVV Ue ToV (810 TPOTTO G OTTOI0 MAVUUA AVIXVEUTEI
amo 1o mePIBAANoV Touc. KaBéva amod ta avTIKE(ueVa EIKOVA KAnpovo-
MED TIC apXIKEC IBIOTNTEC KAl TN CUUTTEPIPOPA TOU Ao TNV KAAON EIKOVA.
Q01600 0 MPOYPAUUATIOTAG €XEL TN SUVATOTNTA, LETATPEMOVTAG TIG TIHES
Twv 18lotiTwyV TouC (attributes rj properties), va diapopewaoel SiagopeTi-
KA TNV €EWTEPIKNA EUPAVION TWV AVTIKEIPEVWY. MTTopE( emiong He TN ouy-
YPa®n Twv KATAANAWY EVTOAWV KWSIKA VA avTIOTOLXNOEl SIAPOPETIKEG
gpyaoiec o€ kaBéva amd autd Ta AVTIKEIJEVA EIKOVAC.

‘Onw¢ akpIBwc gival Suvatov 0TO PUOIKO PAG KOOHO VA UETATPEYOULIE
TA XOPAKTNPIOTIKA EVOC AVTIKEIPEVOU, Yia TTapadelypa va aANafouue
TO XpwHa evog modnAdtou 1 Tn B€on evog GWTICTIKOU, £TCL KAl O€ pid
QVTIKEIUEVOOTPAQN papuoyr Exoupe tn duvatdtnTa 1) va aAd&oupue
TO XpWHa, TN B€on, 10 péyebog 1) 61molo AANO XAPAKTNPLOTIKO TOU avTl-
KEIUEVOU ETMOUPOUE.

Y€ VA YPAQPIKO AVTIKEIUEVOOTPAPEC TTEPIBANOV avATTTUENC EPAPHIOYWY,
Ol I8IOTNTEC TWV AVTIKEIMEVWV Eival SuvaTo va TTAPOULV APXIKES TIMEC KATA
TO 0XeSIAOUO, AANA TIC TIEPIOOOTEPEC POPEC EXOUE TN SuvaTOTNTA VA TIG
METATPEPOUE KAl KATA TNV EKTENECN TN EPAPMOYNAC.

Katd 1o oxedlaopo piag e@appoynig moAAd and ta ocuyxpova meptBai-
Aovta avantuéng EpappoywV PAG TapEXouv KatdAAnAa epyaleia, OTwg
mapdBupo 1dotATwyV (properties window), mou epgavi{ouv TNV TIUA
KABe 1816TNTAC EVOC AVTIKEIUEVOU KAl LAG ETIITPETOLV TN UETATPOTTH TOUC.
‘Otav BéA\oupE va HETATPEPOUUE TNV TIUA KIAG ISIOTNTAC KOTA TNV EKTENE-
on ULaG EQapUOYNG, metdn dev xoupe MPOOBacn oTa epyaAEia TTOU pag
TapExel To ePIBANOV avdamtuéng, pémel va eméUBOUPE SUVAUIKA PE TN
XPNon evTIoAwv KwOIKA. XTA TIEPIOCOTEPA AVTIKEIUEVOOTPAPH TIPOYPA-
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patioTikda meptBaiovta, 6mwg n Visual C+ + r n Visual Basic, pia evtoAn

anmodoong TIAG o€ 181OTNTA €XEL TN HOPPH:

Avtikeipevo.ldidtnta =Tun

TNV Mapamdvw eVToAr 0 6pog AVTIKEIUEVO AVTITTPOCWTIEVETAL ATTO [id

1810TNTa N omoia xapaktnpilel povadikd To emMOUUNTO AVTIKE(HEVO. ZU-

vBw¢ autr n 1d1déTNTA gival To ‘Ovoua ToU aVTIKEIUEVOU.

/

XAPAKTHPIZTIKA ANTIKEIMENOZTPAO®QN MNMEPIBAAAONTQN
ANANTYZHZ EOAPMOTQN

To BaoIKOTEPO XAPAKTNPIOTIKO EVOC AVTIKEIMEVOOTPAPOUC TTEPIBANOVTOC avATTTUENG EPAPUOYWY
gival, 6w én mpoavaépayls, N KAAon. Eva mpayuatikd avTIKEILEVOOTPAPEC TTEPIBANNOV AVATTTU-
&Ng epappoywv mpémel va S1aBETEL AKOUN TA TTAPAKATW XAPAKTNPIOTIKA:

Ynootipi§n apnpnuévwyv Tomwv (Data abstraction). K&Oe avtikeipevo mepiypdgetal wg vAomoi-
non agnpenuévwy TUTWv. Kabe apnpnuévog TOmog €xel we douikd Tou oTolxeia dedopéva kal ou-
YKEKPIUEVOUC KAVOVEC CUUTTEPIPOPAC. EVa OVTIKEIUEVO TTEPLYPAPETAL ATTO CUYKEKPIUEVEC IOI0TNTEC
KOl KATA TNV EKTENEON TNG EQAPHOYNAS AapPBAVEL HOVO TA UNVUMATA TTOU TO AQOPOUV AyVOWVTAG
otidénmote AAo cupPaivel oto mepIBAAoV Tou. Auto e€ac@alilel OTI KABE TURA TOU TIPOYPAUUATOC
€MNPEALEL HOVO TA AVTIKEIEVA TTOU TO APOPOUV Kal £XOUME AP EAEYXO TNG EQAPHOYNAG.
EvBulakwon (Encapsulation). Onwc £xoupe NON avagépel, O€ U AVTIKEIUEVOOTPAPH EQPAPHOYN
KABE aVTIKEIEVO ATTOTENET EEXWPLOTH OVTOTNTA KAl TIEPIEXEL EVOWHATWIEVA TA XAPAKTNPIOTIKA (Se-
Souéva) Kal TOUC KAVOVEC CUUTTEPLPOPAC TOU (UeBOS0UC). H SuvaTtdtnTa €VOC AVTIKEIMEVOU VA GUV-
Sudlel eowtepikd Ta dedopéva kal TIG HEBASoUC XEIPIoPOoU Tou KaAgital evOUAaKwon. Tnv evOUAa-
KWaon UITOPOUE VA TNV TTAPOMOLIACOUE OaV £Va KEAUPOC TTOU UTTAPXEL YUPwW Ao KABE avTiKeiuevo
Kal Staxwpiel Tov ecWTEPLKO amod Tov e€WTEPIKS TOU KOOHO. Mg Tnv evBUAAIKWON O XEIPIOPOG KABE
QVTIKEIUEVOU EiVAL PUOIKA TTLO EUXPNOTOG KAl AOPAANG, YIOTI TA TTEPIEXOUEVA TOU TTIPOOTATEVOVTAL KAl
givat duvatd va petafAnBolv povo pe TNV aAayn Twv TIHWY TwV ISI0TATWY Tou 1 KE TN dpdon Twv
ueB6Swv mou unootnpilel.

KAnpovopikétnta (Inheritance). Xapaktnpiotikd kat pébodot pmopouv va givat kovda o Stagpo-
PETIKEG KAAOELC TTOU €ival lEpapXIKA ouvOedepéves. Mia KAAON UTTOPEL va TIEPLYPAPE YEVIKA KAl OTN
OULVEXELD HECW AUTAC TNG KAAONG VO OPLOTOUV UTTOKAAOCELS (subclasses) avTtikelpévwy. H kAdon amé-
yovog (UtokAdon) KAnpovopei kal urmopei va xpnotpomotrjost Oha ta dedopéva kat Tig pebodoug
IOV TIEPIEXEL N KAAON TIPOYovoC. Na mapddelypa, av mepIypAPOUE LA YEVIKT KAAOT YEWUETPIKO
OXAMQ, UTTOPOUE OTN CUVEXELD VA ONUIOUPYHOOUUE armd auTr UTTOKAACELG AVTIKEIUEVWY TPLYWVOU,
TETPaywvou KA1 H Suvatotnta Snuioupyiag lepapxiwv avTIKEIUEVWY KAAETAL KANPOVOUIKOTNTA.

MoAvpop@iopdg (Polymorphism). Mg To XapakTnploTIKO TOU TTOAUHOP@PIOUOU TTapéxeTal n duva-
TOTNTA OTO 510 AVTIKEIUEVO VA AVAQEPETAL, OTO EMITIESO EKTEAEONC TNG EPAPOYNAG, OE SIOPOPETIKEC
KAAOELG, va emMEPA SIAQOPETIKA O SIAPOPETIKA avTIKEIUEVA. AVO 1 TIEPIOOATEPEC KAATEIC AVTIKEIEVWVY
UIToPOULV va urtooTNPI{OUV CUUTTEPIPOPEC HE KOIVO dvopa Kal iB1o Baciko okomd ald Je SIa@opETIKA
gpappoyn. Na mapadelypa, og éva autokivnTo ta mevtdA Tou ykallol Kat Tou gpévou urootnpiouv
N uéBodo nmatnoe. Me tn péBodo mdtnoe 0 0dnyd¢ Sivel Hia VTOAR yla TNV EKTENEON UIAC EpyAsiag,
AANA N e@appoyn TN HeEBGSoU ival SiagopeTikr og KABe mevtdA. Otav 0 06nyd¢ matroel To YKA(, To
auTtokivnTto avantlooel TaxUTNTa, VW TO TTATNA Tou @pévou To emPBpaduvel. H idla cuumepipopd
Tou 08nyoU emPEpel SLaPOPETIKS anmoTéAeopa. Me Tn Xprion Tou TTOAUHOP@ICGHOU O TIPOYPAUUATIOTAS
AmaANGOOETAL ATTO TN CUVTAEN KAl TNV EMAVAANYN TTOAUTTAOKWY SOUWV EAEYXOU HECA OTNV EQAPUOYN.

\
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‘Eva e&wtepik6 pvupa
eivat duvatd va
npokaAécoel neplogdtepa
TOU EVOG YEYOVOTWV OTNV

€@appoyn.

11.1.4 Mé£6Bodol

> & TOMA QVTIKEIPEVOOTPAPH TIPOYPAUMATIOTIKA TIEPIBANOVTA, OTIWG N
Smalltalk kau n Visual Basic, éva avtikeipgvo givatl Suvatdv ektog ano 1816-
™NTEG va TrepLéExel Kal peBdSoug (methods). Mia uéBodocg sival n epappio-
YN HIAG EVEPYELAG ETTAVW O€ €va avTIKEipevo. Ot pébodol sival ecwTepikd
OTOIXE(O TOU AVTIKEIPEVOU OTTWG Kal Ol IBIOTNTEG.

‘ONa Ta avTiKeipeva piag khdong unootnpiouv Ti¢ idieg pebodouc. To amo-
TéNeopA pLag peBddou emdvw o€ éva avTikeipevo ouvriBwe emmnpeddel Ka-
Troleg anmd TIC TIUEC TwV I810TATWV Tou. Ot uéBodol UmopouV va EVePyYroouV
0€ éVa AVTIKEIIEVO UOVO KATA TNV EKTENEDN TN EPAPHOYNC, APa Péoa Ao
eVTOAEC KwOIKa. H oUvtaén piag evtohic ektéleong uebddou eivat:

AvTikeipevo.MéBodog

11.2 | Odnyoupevog amd yeyovota
TIPOYPOAUMATIOMOC

O odnyoupevog amd yeyovota mMpoypapUaTionog (event-driven

programming) €ival pia peBodoloyia mpoypauaTIoHoU TIOU ag EMITPE-

TIEL, 0 OUVOUAOUO LE TOV AVTIKELLEVOOTTPAPH TIPOYPAUUATIONO, VO EKUE-

TANNEUTOUE TA TTAEOVEKTHHATA TWV OUYXPOoVWV TIEPIBAMOVTWY £pyaciag.

lMa va UmopECOUE VA KATAVONOOUUE KAAUTEPA TA TTAEOVEKTI LOTA TOU
0ONYOUHEVOU ATIO YEYOVOTA TTPOYPAMMATIONOU, Ba KAVOUUE TTPWTA HIa
OUYKPIOH TOU ME TO SOUNUEVO TIPOYPAUUATIOUO, TTOU ATTOTEAEL TNV TTapa-
S8001aKN HOPPN TTPOYPAMATICMOU.

Y€ M0 EQApPMOYH TIOU €XEL AVATITUXOEL pe TN @IAoco@ia Tou Sounpévou
TIPOYPAUMATIOHOU, N EKTENEDH TNG EEKIVA aTTO TNV APXIK EVTOAN TOU
TIPOYPAMMATOC Kal N por| eKTEAECNC TNG Eival kaBoplopévn amd Tig Sia-
SIKaoieC Kal TIC OUVAPTACELS TToU TIEPIAAUBAVEL TO TTPOYPAUUA. ZUPPWVA
HE Ta Tapanmdavw, To SOUIKO OTOLXEIO TOU TTIPOYPAUUATOG ATTOTEAOUV Ol
S1081kaoieg Kal ol CUVAPTAOELC. X& OAN TN SIAPKEIA TNG EKTEAEONC TNG
EQAPMOYNG, TO TTPOYPAUMA Slatnpei Tov EAeYX0 TNG, EVW OTO XPNOTN €XEL
avateOei Seutepelwv pOAOC Kat amAd MANKTpoAoyei kamola Sedopéva,
oTav To MPOYPAWUA TO ATAITEL.

AvTiOeTa e TOV 0dNYOUEVO ATTO YEYOVOTA TIPOYPAUUATIONOS, O XPrioTNG
ME TNV évapén TnG eKTENEONC TNG EPAPHOYNG ATTOKTA TOV EAEYXO TNG Kal
amo@acilel, XpNOIMOTTOIWVTAC TO TTANKTPOAGYIO I TO TIOVTIKL, TTOLO TUA A
Tou mpoypdpupatog Oa ekteleoTel. KaBe evépyela Tou xpriotn dnuiovpyei
MUNVOUATA LE TN HoP@r YEYOVOTWY, Ta OTToia avTIAaBAvVETaAL TO TPOYPA-
Ma KOl QVTATTOKPIVETAL OE AUTA.

leyovéc (event) eivail pia evépyeia mou avayvwpiletal amd tnv epap-
OV, Kal CUYKEKPIUEVA aTTd TA QVTIKEIUEVA TNG, Kal TV avaykdlel va
avtamokplBei. H mpokAnon evog yeyovotog umopei va yivel eite amo 1o
Xpnotn ue ™ xprion Tov mMAnKTpoAoyiou rj Tou movTikioy, gite amé To
ovotnua.
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Mapadeiypata yeyovotwy mou mpokalolvtal ano To xprotn gival to ma-
TNHA KATTOIoU TTANKTPOU EVTOANG, N eMA0YN €vOg oTolkEiou piag AioTag,
N TANKTPOAOYNON KATIOIWV XOPAKTAPWY OE €va TIAAICLIO KEIPEVOU, N ETTI-
Aoyn evOG QVTIKEIUEVOU PEVOU EMAOYWV K.ATT. Q¢ yeyovoTa TOU TTPOKA-
Aouvtal amod To cUCTNHUA UTTOPOUHE VA AVAPEPOUE TNV ATTOGTONN Un-
VUMATWV amo 1o poAdL Tou urtoAoyIoTh i amd AANEC EQAPUOYEC KAl O
TEPMATIONOG TOU OUOTAMATOG.

11.2.1 Awadikaoieg

2 & TOAA amod Ta GUYXPOVA TIPOYPAUUATIOTIKA TTEPIBAANOVTQA, O TPOTIOC
TTIOU O TIPOYPAUUATIOTHG KaBopiel TNV EKTEAECT TOU TTIPOYPAUUATOC Ei-
VAl HE oLUYYPAPH TWV KATAANAWY EVTOAWV KWSEIKA TTIOU EVEQPYOTTIOIOUV
TA AVTIKEIPEVA TNG EPAPHOYNG KAl T UTTOXPEWVOLV va avTidpdoouv ota
yeyovota mou mpokalouvtal oto mepIBAAlov Touc. O KwdIKag yla Kabe
YEYOVOC TTOU TIPOKEITAL VA OUPEL, o€ AANA TTPOYPAUUATIOTIKA TTEPIBAN-
AoVTa YPA@ETAL e TN Hop®n aveEdpTNTWV TUNMATWY KWOIKA TOU TTPOo-
YPAuuaTog, mou kahouvtal Stadikacieg yeyovotwy (event procedures),
EVW O€ KATTOL0 AANA TIPOYPAHATIOTIKA TTEPIBANOVTA YPAPETAL EVIAia.

Ka&Be avtikeipevo NG epapuoync avayvwpilel éva GUYKEKPIUEVO aplOuo
YEYOVOTWV. Katd CUVETIELQ, YIa EKEIVN TNV KATNYOPIA TWV TTIPOYPAUUATI-
oTIkwv TrepIBaANOvTwy ou unooTnpilouv Sladikacieg yeyovoTwy, AUTEC
kaBopifovtal amo TNV eVEPYELA Kal TO AVTIKEIUEVO TTOU TIG UTTooTNPilEL

H oUvtaén piag Stadikaciag yeyovotog givat:

AIAAIKRAZIA AvTlkelpevo T'eyovodc

EVTOoAég KOO LKO

TENOX AIAAIKAZIAX

To HeEYANO TTAEOVEKTNUA TWV CUYXPOVWV TIEPIBANOVTWY TTPOYPAUUATI-
oMoV gival 6T KABe avTikeipevo avayvwpilel autopata Ta yeyovoTa mou
TO agopouv Kal E€pel mw¢ Ba avtidpdoel o€ autd. O TTPOYPAPMATIOTAS
O€ Kavéva oneio Tou TpoypaupaTtog Sev xpeldletal va acxoAnOei pe Tov
TPOTIO TTOU TO AVTIKEIEVO Ba aviyveuoel amd o mepIBAAoV To yeyovog,
oUTE PE TNV KANON Tou avTtioTolyou KatdAAnAou Kwdika, n omoia Oa yivel
QUTOMATA ATTO TO AVTIKEIUEVO.

S € Wa epappoyn odnyoupevn and ta yeyovota Sev cupmepAappavoupe
povo Sadikaoieg yeyovotwy, aAA €xoupe Tn SuvatoTNTA VA CUPITEPIAG-
Boupe kal yevikég dladikaaoieg 1} GUVAPTHCELG TTOU KahouvTal péoa and
S1ad1kacieg yeyovotwy.

MNa mapddetypa, av OéAove oe TOANA onueia evog TpoypAaaToq va
YiveTal o i610¢ UTTOAOYIOMOC, ATTOPEVYOUE VA XPNOILOTIOIOULE TIG iO1EC
EVTOAEC TpoypdupaTog o€ kaBe Stadikaoia yeyovoTtog, aAAd dnuioup-
yoUue uia yevikn dladikacia YmoAoyiouds e@apuolovtag Tic apxéG Tou
Sopnpévou TPOoYPAUMATIOHOU:
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H €vvola tng dadikaciag
dev anavtdrat pe

Tnv ida ovopaaia

o€ 6Aa ta oUyxpova
NPOYPAMHATIOTIKA
neptBdAiovta. MNa
napddetypa, otn Visual
C++ oL dtadkaoieg
ovopddovtal GUVApPTAGELG
(functions).
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0

‘Eva yeyovog eival duvatd
va npokAnBel Kal péoa
anoé evioAég Kwdika. H
enuuxia puag odnyoUpevng
and yeyovéta @appoyng
e€aptdral and Tov 1péno
nou o NPOYPAMHATIOTAG
xpnotponolei ta yeyovota. H
npokAnGn yeyovotwy péoa
and kwdka anoteAei pua
£€8unvn TEXVIKA.

AIAAIKAEZIA YnoAloyLoudg
EVTOAEC KOO LKA

TENOX AIAAIKAZIAX

3TN CuVEéxela péaa amod KAaBe Sladikaaia yeyovoTtog 0To oneio mou O€-
AOULIE VO EKTEAECTEI O CUYKEKPIPEVOC UTTOAOYIOUOC KAAOULIE TN YEVIKN
Sladikaoia:

AIAAIKAZIA AvTlkelpevo T'eyovdc
KaAeoe YnoAoyioudg ' KAnon tng yevikng ditadtxkaciag
TENOX AIAAIKAZIAX

MapatnpoUue AoITov OTL yid TNV AVATITUEN HIAG CUYXPOVNG EQAPUOYNG
TIPETTIEL VA EQAPUOCOUME KAl TIG TPEIG TEXVIKEG TTPOYPAUHATIOMOU TTOU
€XOUME avamTUEeL € Uia ouyxpovn papuoyr ouvSuAlouE TOV THNHA-
TIKO (modular) mpoypappaTtiopo, a&lomolwvTag TIC TEXVIKEC TOU AVTIKEL-
MEVOOTPAPOUG KAl TOU 08NYOUUEVOU aTTd YEYOVOTA TTPOYPAUMATIOUOU,
aAd e€akolouBoupe va xpnoipomnoloUpe Kal To Sopnpévo (structural)
TIPOYPAMMATIOUO, APOU Ta TIEPIEXOUEVA TwV SLASIKACIWY YEYOVOTWV €i-
val Sopnuéveg evtoléc kwdika. H epappoyn tou Sounuévou mpoypap-
paTiopoL @uoikd & Slagoporoleital Kal loXUouv 60a yvwpiCoupe yia
TIC METABANTEC, TIC SopEC ENEyXOU, TOUG TTIVAKEG K.A. TENOC Yéoa o€ éva
mPOYPAUHA £xoupe TN SuvatdTNTa XPNOIKMOToINoNG YEVIKWY Sladikaol-
WV Kal CLVOPTACEWV IOV emiong otnpifovtal oTIG apXEG Tou Sounpévou
TIPOYPAUUATIOHOU.

11.2.2 Pon eKTéAEONG EQAPHOYNG

Av TPOCTIOBNCOUE VO AVOAUCOUE TN POH EKTEAEONC HIOC EQAPUOYNS
TTOU AKOAOUBE( TNV TEXVIKI) TOU 08NYOUUEVOU ATTIO YEYOVOTA TIPOYPAMMA-
TIoMoU kat umootnpiel Stadikaoieg yeyovaTwy, UmopoUIE va TNV TTAPOU-
OlA00UE e TA TAPAKATW BripaTa:

E o XPOTNG EEKIVA TNV EKTENEDN TNG EQAPUOYAG.
&

Ta avTIKEipeVa TNG EQAPHOYNE TIEPVOUV OE KATAOTAON AVAMOVAG YE-
YOVOTWV.

T MoAcéva QVTIKEIUEVO avayvwpioel péoa oTo TEPIBANOV TOU KATTOI0
YEYOVOC TTOU TO agopd, KaAel Tnv avtiotolyxn dladikacia yeyovotog.

I Av otn Sladikacia yeyovoTog €xoupe cUUTTEPIAAPBEL EVTOAEG KWOIKA,
ekteNoUvTaL, SIOPOPETIKA N EQAPHOYT] AYVOE( TO YEYOVOC.

I Taavrtikeipeva tng epappoyn mepvouy AN 0 KATAOTOON AVARO-
VAG yeyovoTtwy (BAua 2).

O TIPOYPAUUATIOTHC eV gival amapaitnTo va CUUTTEPIAABEL EVTONEG Kw-
O1ka o€ kAB¢e diadikaacia yeyovotog mou urnootneilouv Ta avTtikeipeva
™G EQapPOYC. ATTAG eMAEYEL AUTEC YIA TIC OTTOIEC TOV EVOLAPEPEL TO
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mpdypappa va avtidpd. Av pia dladikacia yeyovotog Oev TTEPLEXEL Kaia
EVTOAN KWSIKQ, OTIWG gival GUOIKS AUTO TO YeYovog ayvoEiTal TEAEIWC amo
TNV EQAPUOYN, OaV Va 1N CLVEPN TTOTE.

11.3 | YAomoinon epappoywv o€ GUYXPOVo
TIPOYPAMMATIOTIKO EPIBAANOV

310 TaPENBOV €vag TPOYPAUUATIOTHG KATA TO oXeSIAOUO TNG EQAPLIO-
yn¢ €dive 181aitepn éupaon otnv opOr) uAomoinon Tou aiyopibuou Tou
POYPAUUATOC Kal Sev aoxoAouvtav oxeddv KaBOAou e Tov TPOTTO ETI-
KOIVWVIag Tou XpNoTn Ue TNV EQappoyr, a@ol AAMwOoTe To TEPIBANov
gpyaoiag 6ev Tou mapeixe kat 1d1aitepeg dSuvatdTNTEC EMAVW O€ AUTO TO
TUAMA TOU TTPOYPAMMATOG,.

AvtiBétwc og éva ouyxpovo TepIBdAhov epyaaiag Sivetat 1dlaitepn Epga-
On OTOV TPOTIO TIOU ETMIKOIVWVEL 0 XPriOTNG UE TO ouoTtnpa. Katd cuvénela
O TIPOYPAMMATIOTAC Eival UTTOXPEWUEVOC va aoXoAnBei dlaitepa pe Tov
TPOTIO ETKOWVWVIAG TOU XPAOTN HE TNV EQapUoyn, Tn Slemagn xpnotn
(user interface). Katd 1o oxedtaoud g Slemang XxprioTn, 0 TPoyPaApHa-
TIOTNG TIPETTEL VA AVTINAPPBAVETAL TNV EQAPHOYH ATTO TNV TTAEUPA TOU XPN)-
otn. Evag mpoypauaTIoTAG, yia va SnUIoupyrioEl hia cuyxpovn, @IAIKN
Kal EVENIKTN E@apuoyn, Ba pémel va SWOEL OTITIKY HOP@H 0TO TTEPIBAN-
A\ov gpyaciag mou mapéxel 0To XproTn. Ta ouyXpova TTPOYPAUUATIOTIKA
mePIBANOVTA TTAPEXOUV OTOV TIPOYPAUUATIOTH OAd eKeiva Ta Epyaleia
mou xpeldletal yia va Snuioupyrioel éva tétolo mepiBdAiov. Kat puaoikda
Ta epYANEia AUTA €ival T AVTIKEIHEVA.

2TOV KOOMO TWV AVTIKEIPEVWY, €VOG TIPOYPAUMUATIOTAG €ival QUOIKO va
&ekva To oXeSIO0UO TNG EQAPHOYNE ATTO TA AVTIKEIUEVA TTOU TIPOKELTAL
va xpnotgomoliosl. H owotr emAoyn Twv avtikelpévwy eao@alilel o
peydho Babuo kal Tnv emtuxia eKTEAEONC TNG EQAPHOYNG.

MeTtd amd tnv emAoyr Twv KATAAANAWY AVTIKEIUEVWY, O TIPOYPAUUATL-
oTAC Yvwpilel oleg Ba eival ol mBavég evépyeleg Tou XprioTn 1} Tou ou-
OTAMATOC €Ml TNG EQapuoynC. Emopévwg eival eudiakpito mola gival ta
YEYOVOTa Tou gival SuvaTto va avixveUooUV Ta EMAEYUEVA AVTIKEIUEVA.
Amé ta mBavad yeyovota mou Ba cupBouv oto epIBANOV TNG EQapO-
YAG, O TPOYPAMMATIOTAC EMAEYEL AUTA TTou BENEL va a&loTolnoEl péoa
Ao TNV EQAPMOYN TOU Kal YPAPEL TOV KATAANAO KWAIKA.

Zuvoyifovtag Ta TapaATIAvVW UITOPOULE Va TIEPLYPAPOUUE TNV avAmTuén
H1lag EQappoyng o€ éva cUyXpOovo TIPOYPAMATIOTIKO TTepIBAAAOV oav
Sladikacia Tpiwv Bnudtwy:

E Zxediaoudg tou Tpomou emkovwviag Xpriotn-eQapuoyng, mMAEyo-
VTOG Ta KATAAANAQ QVTIKEiEVa.

E KaBoplopdg tng apxIKAG CUMTTEPIPOPAC TWV AVTIKEIUEVWY HECW TWV
1810t TWV Mou umoatnpeifouv.

-

Anuioupyia Kat EKOEANUATWON KWOIKA.
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NAPAAEIFMA

lMa va yivel Katavontog o TPOTo¢ UAOTIOINONG MIAG EQAPUOYNG O€ éva
oLYXPOVO TIPOYPAUUATIOTIKO TTEPIBANNOV, Ba Tov Teplypdpouple, Bew-
PWVTAC éva UTTOOETIKS TIPOYPAMMATIOTIKS TIEPIBANNOV, TapouaidlovTag
éva am\d mapddetyua Kal mepypd@ovTag avaluTikd OAa Ta BAuaTa OXeE-
Slaopov.

To mpdPAnua cuviotatal oTn Snuioupyia piag epappoyng mou Ba S1abé-
TEl MAAKTPA, TO TTATN A TwV omoiwv Ba €xel oav amoTéNECHA VA EUPAVi-
Cetat kaBéva and ta tpia mapandvw meptypa@oueva Bripata oxedlaopol
MG EQAPUOYNG O€ €va oUYXPOVO TIPOYPAUMATIOTIKS TTEPIBANNOV.

Anpiouvpyia tng diemapnc xpiotn

To MPWTO OTOIKEIO TTOU TTPETTEL VA ATTACYXOAAOEL évav TTPOYPAUMUATIOTH
€lval o TPOTOC EMKOIVWVIAG TOU XPOTN KE TNV @apuoyn. lNa to oxedla-
OuO Aotrdv TG Slema@ng xpnotn mpémel va emAEEOUUE T KATAANAQ
QVTIKEIPEVA. XTO TTApASEYUA pag Ba XpNOIUOTIOI{COUE:

I ¢va avTIKEIYEVO POpua TO oToio gival To Tapdbupo Héca OTo OToio
Ba exteAeital n epappoyn,

I avTiKeipeva MANKTPA EVTOANG LE Ta omfoia o xpriotng Oa kabodnyei
TNV EKTENEOT TNG,

I QVTIKEIPEVA €TIKETEG TTOU Ba epaviouv TIC TANPOPOpIEC.

ApPXIKA SNUIOUPYOULE HIa POPUA KAl OTN CUVEXELD TOTTODETOUE EMAVW
™G Tpia MANKTPA EVTOARC. Ta Tpia MARKTPA EVTOANG TA EMAEYOULE ATTO
NV €pyaleloBnKn (toolbox) mou pag mapéxel To UTTOBETIKO TTEPIBAANOV
TIPOYPAUUATIOHOU OTO OTT0i0 BPIOKOUACTE.

Ta tpia mMAfkTpa evtoAri¢ Ba Sivouv Tn SuvatodtnTa 0TO XPriOTN VA EMIAE-

YELTO Brila TNG TTEPLYPAPAC AVATTTUENG IAG EQAPIOYNG OE éva OUYXPOVO

TIPOYPAMMATIOTIKO TIEPIBANNOV, TTOU BENEL va pgavioTei. MNa va gival Ta

TANKTPO KATATOTIOTIKA, Ba epgavicoupe emdvw og KABe éva Tov aplOuo

ToU Bripatog mou mpoKelTal va mapouctaletal. AKOUN TTPETEL va amodw-

ooupe o€ kKaBéva amd Ta MARKTPaA éva povadiko évopa, Je To omoio Ba

EMKOIWVWVOUUE padi Tou péoa amd tov Kwdika Tng epappoync. H peta-

TPOTIA AUTWV TWV XOPAKTNPIOTIKWY UITOPEL va Yivel aAAAlovTag TIG TIHEG

(ISI0TATWY TWV AVTIKEIPEVWV.

lNa 1o UTTOBETIKO CUYXPOVO TIPOYPAMMATIOTIKO TIEPIBAANOV TTOU BPIOKO-

HOOTE, KAVOUE TIG TAPAKATW TTApAdOXEG:

I nandédoon TIHWV OTIC IBIOTNTEG TWV AVTIKEIUEVWY YIVETAL JE XPrioN
KataAnAou epyaleiou (mapdBupo 1blotrtwy) mou Slabétel,

1 nandédoon MPOoyPAUMATIOTIKOU OVOUATOC O £VA AVTIKEIUEVO TTARKTPO
EVTOANG YiveTal péow TG 1810TNTAC Tou ‘Ovopa,

I n amodoon AEKTIKOU TTAVW CE éva AVTIKEIUEVO TIARKTPO EVTOANC YiveTal
péow TNC 1810TNTAC Tou TitAOoG,

1 nanodoon ypa@ikol MAvw o€ €va aVTIKEIUEVO TTAAKTPO EVTOANC Yive-
Tal péow NG 1810TNTAC Tou Elkova,

lMNa ta Tpia MAAKTPA EVTONAG TTPETTEL VA AVTIGTOLXIOOUUE TIG TTAPAKATW
TIMEC OTIC TTpoavaPepBeioe 1I810TNTEC:
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Avtikeipevo I13i6tnTa Twni
‘Ovopa MARktpoEvioAngBrpal
MAAKTpO €VIOAAG 1
Tithog 1
‘Ovopa MARktpoEvioAnGBripa2
MARKTpO EVIOARG 2
Tithog 2
‘Ovopa MARktpoEvioAngBripa3
MARKTpo eVIoAng 3
TitAog 3
3TN ouvéxela akohouBwvTtag TnV idla diadikacia, TomoBeTou e TEooEPA
avTiKeipeva ETIKETA emAVW 0N @OpUa. H mpwTn €TIKETA Ba TTEPIYPAQEL

TO OKOTIO TNG EQAPHOYNG Kal Ol TPELG EMOPEVEG TA Bripata oxedlaopou
NG EQApPMOYAC. TENOC 0TNV E@apuoyn Ba TomoBETHCOVUE €va aKOUN
TAAKTPO EVTOARC TTou Ba ToU amodWOOUUE YPAQPIKN LOP®T), KAl UE TO
oroio Ba TeppatiCeTal n EKTENEON TNG EQAPHOYNG.

H tn otnv wdiétnta
‘Ovopa gival owotd va
npoadiopilel tnv KAdon
and tnv onoia npoépxetal

lNa ta epyaleia ETikéTa 0TO UTTOOETIKO TTPOYPAUUATIOTIKO TTEPIBANNOV T0 AVTIKEIPEVO KaL TO poAo
IOV [3PIOKOUAOTE, KAVOUE TIG £ENC TTOPASOXEC: Tou péoa otV EQappoyn.
Ma napddetypa, pe tnv P
1 £xouv tn duvatdtnta va eppavifouy Keipevo mou Kataxwpeitatl katd MAfKtpoEvToAricBrpal,
™ didpkela oxediaonc TG epappoyng, ara o xpRotng Sev £xel yivetat aviiAnnté 6u
SuvatdTNTa VA TO TPOTIOTIOINOEL KATA TN SIAPKELD EKTENEONG TNG EQPAP- ava@epdpacTte o< €va
HoYNG, NARKTPO EVIOARG NoU

I n KATaXwpLon KEPEVOU O€ EVA AVTIKEIMEVO ETIKETA YivETAL HEOW TNG
1616TNTAC TNC TiTAOC,

eppaviel to npwto Brpa.

I n anodoon MPOYPAUUATIOTIKOU OVOUATOC O€ £VA AVTIKEIUEVO ETIKETA
yivetal péow tn¢ 1816tNTAC TNG ‘Ovoua,

I n gu@Avion 1 Oxl Tou KE(PeVoU TTou TTepIAABAVEL éva QVTIKEIMEVO
€TIKETA e€apTATal Ammd TNV TIUN TTOU €XEL N 1816TNTA Tou OPaTo Kat N
omoia &éxetarl Ti¢ TipéG AANON¢ ) Weudnc.

2Ta UTTOAOITTA AVTIKEIPEVA TN EPAPHIOYAC Ba amoSdWGCOoUE TIC TTAPAKATW

TIHEG:

Avuikeipevo | 1d6tnta

Etkéta 0 ‘Ovopa
Opatd
TitAog
‘Ovopa

Opaté
Etukéta 1

Tithog

Twni
EukéraTithog
AANnBAg
Bripata avdntuéng pLag epappoyng
EukéraBripal
Weudng

IXedLAOPOG TOU TPONOU ENKOLVWVIAG
XpPAGTN - EQapuoyng, entAéyoviag ta
KatdAAnAd aviikeipeva
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0

L& KGBe napdbupo piag
£@apUoyng npénetL va
divetal oo xpAoTtn €vag
€@avig tpénog e§6dou
and v eQappoyn, 6nwg
yivetal oto napddeypd
pag pe To NARKTPO EVIOANG
MAAKTpoEVTIoARGTENOG.

Me auth tnv TEXVIKA
dnuloupyoUpe PLAIKEG
€@apuoyég Kat divoupe tn
duvatdtnta XeLPLoPoU Toug
aKOMN Kal o€ apxdploug
XPAOTEG.

Avuikeipevo | 18i6tnta Twni

‘Ovopa EtkétraBhpa2
Opaté Weudng
Etkéra 2 ) ) )
KaBopilopdg tng apxikng cupneplpopdg
Tithog TWV AVIIKEIPEVWY HEOW TWV LBLOTATWY
nou ta xapaktnpi¢ouv
‘Ovopa EtkétaBrpa3
Etukéra 3 Opaté Weudng
TitAog Anpioupyia Kat eKo@aipdiwon KOdIKa
MARKTpO ‘Ovopa MARKTPOEVTIOANGTEAOG
eVIOMIC 4 Eiéva  (ewkovidio £E630u)

Byuara avarroéns pias spapuoyns

2Y€010OUOG TPOTOV EMKOILVOVING YPIGTN-EQUPIROYNG

Kafopropog g apikiig Gopmeprpopas Tmv
OVTIKEYREVOV HEGCH TOV 1O10THTOV TOL VTOGTHPilovy

Anmovpyio Kol EKEPUARATOGT KOITKA

g

2x. 11.4. H biacuvéeon tou xpriotn Ue TNV epapuoyr oto mapddelyud pag

MeTtd amd Tnv avTiotoixnon OAwWV Twv ISI0TATWY €XOUHE OAOKANPWOEL
n oxediaon ¢ SlaclvdeoNC TOu XPOTN KE TNV EQAPHOYH, £TCL OTTWG
@aivetal oto oxnpa 11.4.

Eival xapaktnploTikd 6Tl 0TO UTTOOETIKO GUYXPOVO TTPOYPAUUATIOTIKO
mepIBAANov Tou BPIlokOUACTE, N VAOTIOINGN TNG EMIKOIVWVIAG TOU Xph-
OTN HE TNV EQPAPHOYH €XEL OAOKANPWOEL xWwpPIg va €xoupe ypAawel oUTE pia
€VTOAN KWOIKA. ATTAG €xoupe EMAEEEL T AVTIKEIPEVA KAl ATTOSWOALE TIG
KOTAANAEG TIMEG OE OPIOUEVEC aTTO TIG I810TNTEC TOUC. Mapduota dpwg
oupBaivel Kal og TTOANA TTPAYMATIKA TIPOYPAMMATIOTIKA TTEPIBANOvTA.

O Kwdikacg

To TeNevTaio Brpa TTOU TTPETTEL VA EKTEAECOULIE YIa VA OANOKANPwWOE( 0
oXeO1a0UOG TNG EPAPHOYNG ival N TTPOaBNKN Twv eviodwv Kwdika. Méoa
amo TIC eVTOAEC KwOIKA Ba eKTENOUE TIC EPYATIEC TNG EPAPUOYNC.
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210 MapAdelypd pag OAeG ol TaPEUPATELG OTNV EKTENEDN TNG EQAPHOYNG,

amoé TNV MAeVpd Tou XProTh, YivovTal HEow TwV MARKTPWVY EVIOAAG.

310 UTTOBETIKO CUYXPOVO TIPOYPAUUATIOTIKO TIEPIBAANOV IOV BpIoKOua-

OTE KAVOUE TNV EAG Tapadoxri avagopiKd PE Ta TTPOKAAOUUEVA YEYO-

vOTa OTTO TIG EVEPYELEG TOU XPROTN:

I To yeyovog mou mpoKaAeital HOAIG 0 XProTNG TATACEL TO APLOTEPO
TIARKTPO TOU TTOVTIKIOU, OTaV 0 S€(KTNG TOU TTOVTIKIOU BpiokeTal TAvw
aro6 KAmolo TARKTPO eVTOAR, gival To yeyovog KAIK.

Emopévg o KWIKAG TN Epappoyng MPETEL va Ypa@Tei oTig Sladikaaoieg

yeyovoTwv KAIK TwV aVTIKEIUEVWY TTARKTPA EVTOANC.

To maTnua KABe MARKTPOU EVTOANG EUPAVIONG TwV BnudTtwy TPEmel KAOE

@opd va ep@avifel To PAVURA TTOU AVTIOTOLXEL O AUTO KAl VA ATTOKPUTITEL

TIC UTTONOITTEC ETIKETEC PNUATWV.

O KWAIKAC TWV TPLWV TTARKTPWV eVTOANG Aotrtdv Ba givat:

AIAAIKAZRTIA TIAAKTPOEVTOAAGCBAUNl KALK ()

ET tkétaBipal.Opato = AAN6GAC
EttkéToBAR®2 .Opato = ¥Yeudng
EtixkétaBiua3.Opato = ¥Yeudng

TENOZ AIAAIKAXIAX

AIAAIKRAZIA IIAAKTEPOEVIOANGBAuaZ KALK ()
EtlxkétaBipal.Opato = ¥Yeudhc

AANONgQ

Yeudnc

EtlkéTaBhua2 . Opato
EtlkéTaBAua3.0pato
TENOL AIAAIKAXIAXL

ATIAAIKRAZIA [IAAKTEOEVTIOANGBARa3 KALXK ()
EtlxkétaBiual .Opaxto = ¥Yeudnc
EtlxkéTaBAua2 . Opato = Yeudnc
EttkéToBAna3.0pato = AANOGAHC

TENOZ AIAAIKAZIAX

Télog otn Sladikacia yeyovotog KAk Tou TARKTPOU TepUATIOHOU MAR-
KTPOEVTOAAGTENOG TNG EQAPUOYIG TTPETIEL VA CUUTTEPIAABOULE TNV EVTO-
AN L€ TNV omoia teppaTileTal n EKTENECN TNG EPAPPOYNC:

AIAAIKRAZIA IIAAKTEOEVIOANGTEéNOGC KALK ()
EvioAn T1epuatiOouoU £Qapuoyncg
TENOL AIAAIKAXIAXL

2710 MaPASELYUA LG, XPNOIUOTIOICAE HOVO TO YeYovdg KALK, yia Adyoug
am\oTtnTac. H epapuoyri av uAOTIol1oUVTAV O€ TTIPAYHATIKO TTPOYPAUUATI-
OTIKO mePIBANov Ba mapouaciale TOAA KolvA onEia Ue AuTdA TTOU TTa-
POUCIACTNKAV OTO UTTOBETIKO. Oa gixe BEPRata kal TOANG TeplBwpta BeA-
Tiwong kal TOANOUC EVAANAKTIKOUC TPOTTOUC TIPOCEYYIONG, AAAA OKOTTOC
gival n elcaywyn otn @iAocoia kat otn pebodoloyia mpoypauaTIooU
Kal oxt n emidelén duvaToTATWV EVOC GUYXPOVOU, £0TW Kal UTTOBETIKOU,
TIPOYPAHUUATIOTIKOU TTEPIBANNOVTOC.
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H ektéAeon

MO&AIG OAOKANPWOOULUE TNV TTPOCOKN Tou KWAIKa 0TI Sladikacieg yeyo-
VOTWV 1MoV BéNouE va avTIOpd N E@apoy, EilacTe o€ B€on va eKKIVA-
OOUUE TNV EKTENECT) TNG OTO UTTOBETIKO TTPOYPAUUATIOTIKO TTEPIBANAOV
pag. MoAig Eekivioel n epappoyn, 0a epgaviletat n apxiki TnG 00dévn
(oxAua 11.5).

Bijuarza avartolng utag epopuoyns

g

2x. 11.5. H mpw1tn 006vn tou mapadeiyuatog os poppri EKTEAEONG

3TN GUVEXELA O XPNOTNG €XEL TN SuVATOTNTA TATWVTAG KATTOLO Ao TA TPIA
aplOUNUéva TARKTPA va EPPAVIOEL KATTOlo ammo Ta Tpia Prijpata oxedla-
OMOoU TNG EQaPUOYNC (oxAua 11.6).

Bijuara avarntoéng prag epopuoyns

Xy€0100LOS TPOTOV EMKOLVAOVIAS YP1OTN-EQOPIROYNG

Xx. 11.6. Eva armé ta tpia Briuata ektéAeonc e epapuoyng
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XpNOILOTIOIWVTAG TO TTARKTPO EVTOAAG HE TO YPAPIKO, O XPOTNG €XELTN
Suvatdétnta KAOe oTiyun va SIaKOYEL TNV EKTENECN TNE EQAPLOYNC.

11.4 | Zroixeia ypagikou
TIPOYPAMMUATIOTIKOU MEPIBANAOVTOC

H @iAikdtnTa Kat n evehiia plag epappoyng kabopiletal Kupiwg amo Tov
TPOTIO TTOU EMIKOIVWVEI LE TO XP0TN Kal cuvePYAleTal P To TTEPIBANOV
epyaociac. To mepiBal\ov gpyaciag pag epapuoyng dev mpémel va ival
KOUPAOTIKO Kal SUoxpNnoTo. AvtiBeta mpémel va gival euxdploTo, va kKabo-
Onyei kat va S1eEUKONUVEL TO XPAOTN OTNV £pyacia TTou BENEL va eMITENEDEL

‘O\a Ta oUyXPOova TTPOYPAMMATIOTIKA epyaleia, 6mwe n Visual C+ +, T0
Delphi i n Visual Basic, pag mpoogépouv t duvatdtnta va Sivoupe oTig
EPAPHOYEG HOG TETOLA XOPAKTNPLOTIKA PECO ammo TN XPNOIomoinon Twv
YPOAPIKWV. M€ TOV TTPOYPAUMATIONO OE YPAPLIKO TIPOYPAUMATIOTIKO TTEQL-
BaAov, mapéxovTag éva elxpnoTo mePIBANNOV EpYACiag OTOUG XPHOTEG,
auv€davoupe TI¢ SuvaTdTNTEC TOUC KAI LEYICTOTTOIOUE TA ATTOTEAECUATAL.
EmmAéov, pelwveTal SpacTIKA 0 XPOVOC Kal TO KOOTOG EKUAONONG Twv
XPNOTWV O€ [ia Kavoupyla Qappoyn.

‘Eva ypa@IKo mPoypaHATIOTIKO TTEpIBAANoV pdc bivel evehiia kat Sia-
POPETIKEC SuvaTOTNTEC SNUIOLPYIAC YPAPIKOU TPOTIOU ETIKOIVWVIOC TOU
XPNOTN ME TNV @appoyn, al\d Tautoxpova pag kabodnyei va dnuiouvp-
Y OOULE YVWPIUES EPAPHOYEC, APOU TA AVTIKEIUEVA, OTIWE TTANKTPA EVTO-
NG, NioTeg, mhaiola eAéyxou, TARKTPA EMMIAOYAG, TTOU XPNOLUOTIOIOULIE OTIG
O1KEG pag EQapHOYEG gival AdN YVwOTd 0TOUG XPOTEG amd EQAPHOYES
YEVIKAG Xxprione. ETol ot epappoyég pag Slatnpouv Karmola IAocopia Tou
€ivat 6N yvwoTr 0Toug XprioTeC Ao AANEC EQAPUOYEC, OTIWG AOYIOTIKA
@UNAQ, ee€epYaoTEC KELPEVOU 1) Baoelg SeSoEVWY, TTOU XPNOIOTIOIOUV
TTAPOUOLA YPAPIKA AVTIKEIUEVA.

AKOUa, €va YPAPIKO TTIPOYPAUMATIOTIKO TTEPIBANNOV TTIPOCPEPEL OTOV
TPOYPAMMATIOTH Ta KATAANAQ epyaleia yia ypriyopn avantuén spap-
poywv. Etolpa epyaleia mou mapéxovtat and moANd TTPOYPAUUATIOTIKA
mepIBANoVTa, OTTWC EpYaleloBnKeC (toolboxes), epyaleia eko@aAUATW-
onc (debugging tools), ebxpnota mapdbupa cuyypaPng KWdika (code
windows), YEVVATPLEC EKTUTTWTIKWV avapopwy (report generators) cuv-
Bétouv éva mepIBANOV TTou SIEUKOAUVEL TOV TIPOYPAUUATIOTH) OTO €pYO
Tou. Akopn Sidgopot 0dnyoi ektéAeonc epyaciwy (wizards) Tov fonBouv
OTNV EKTENEC OUXVWV EPYACLIWY, OTTWE TN SnUIoupYia YOPUWY 1 EKTU-
MWogwv. TENOC éva oUYXPOVO TIPOYPAMMUATIOTIKO EPYANEIO EMITPETEL OTOV
TIPOYPAMMATIOTH VA EKUETANNEUTEL TIC NON UTTAPXOUOEC EQAPUOYEC TOU
OUOTAMATOC, XWPIC va xpetdletal va SnUlovpyei TUAMATa KWSIKA oTnV
EPAPMOYN TOU YIa TNV EKTENECN £PYACIWV TTOU NS EKTEAEI CWOTA KATTOIA
AA\Nn epappoyn.

To amoté\eopa epyaciag pe éva ypa@ikd TTPOYPAUUATIOTIKO EpYaAEio
eival n ypriyopn vAomoinon SUVaUIKWY EQAPOYWY TTIOU EMIKOIVWVOUV
@IAIKA PE TO XpOTN Kal ouvepyddovTal appoVIKA Pe To TTEPIBAANOV Kal
TIC UTTONOITIEC EQPAPHOYEC.
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0

H ulonoinon gvég pevou
€M\Oywv og apketd anod ta
oUyxpova npoypapHatotikd
nepBdAovta yivetal péoa
and oxedlaotikd epyaleia
Mou NPOGPEPOUY, TOUG
Ene&epyactég pevol
enloywv (Menu Editor).

Baoikd XapaKTNPIOTIKA OTOIXEIQ TWV YPAPLIKWY TIPOYPAMUATIOTIKWY TTE-
pIBAAOVTWY €ival Ta HEVOU eMAOYwWV Kal Ta MAaiota Siahdyou.

11.4.1 MevoU emAoywv

Ta pevol emAoywv (Menus) Hag EMITPETOUY, KATA TNV EKTEAEON UIAG
€@apuoyng, tn ypriyopn mpdéofaon o pia eUKoAa poomeAdotun Aiota
emAoywv. Ot meploodtepol Xproteg yvwpilouv AdN Tig SuvatdTnTeG TWV
HEVOU EMAOYWV a@oU Ta €X0UV 10N XPNOIUOTIOINCEL HECA ATIO YVWOTEG
EPAPUOYEG YEVIKNG XPONG.

Ta KAAOIKA PeVOU emMAoYWV epgavifovtal 0Tn ypauun Hevou (menu bar)
€vog mapabupou (oxrpa 11.7).

Encfeprarin  Egwoileis Do
Ao Cirinh
Byt i
Bieioyo

| dnoflsign  Od- ]
e
A opepo reiifios
[peemaninman et
Exmimeoan ChisP
Efofox

2x. 11.7. Eva kKAaoiko pevou emAoywy

MoAAd mepiBdAAovTa mapéxouv tn SuvVaTOTNTA EUPAVIONG LEVOU EMINO-
YWV UE TN HOP®r} MTTUGCOUEVWVY HEVOU (popup menu) (oxriua 11.8). Ta
TITUOOOUEVA PEVOU eMAOYWV cuvnBw epgpavifovTal YE TO TTATNUA TOU
6€€10U TTANKTPOU TOU TTOVTIKIOU KAl TA XPNOIOTIOIOUE VIO TNV EUPAVION
OUVTOMWV ETMAOYWV O CUYKEKPIMEVA ONUEIN TNG EPAPHOYAG.

I§|
%

bArgmandy, Claedl
Emeéiirgn Chbe
[poppariaepa

Zx. 11.8. Eva mtuooduevo pevou emAoywv
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Zx. 11.9. Mia ypauurj epyaleiwv

STIG EPAPUOYEC Hag, av BENoUUE va SWOOUE €va CUVTOUO TPOTIO TIPO-
oBaong oTIC TMO CUXVA EKTENECIPIEG ETTIAOYEC EVOC EVOU, O KAOAUTEPOCG
TPOMOG €ival n Snuloupyia ypappwv epyaleiwv (toolbars) (oxrua 11.9).
Mia ypappn epyaleiwy pumopei va uhomotnBei oAU eUKoAa pe Tnv opado-
ToINON AVTIKEIUEVWYV EIKOVAC I TTANKTPWY EVTOANC TTOU TA TOTTOBETOUUE
KATW a71d TN YPOUMH MEVOU Kal TOV AVTIOTOIXO KWOIKA.

11.4.2 MAaiota Stahdyou

Ta mhaiota Staldyov (dialog boxes) (oxrjpa 11.10) e§aopaiilouv évav
Apeco S1dhoyo NG EQAPUOYNG UE TO XPNOTN. NOANEC PopEG KATA TNV
EKTENEON UIOG EQAPHOYNG Eival AvayKaio 0 XprioTNG va ETIKOIVWVE( UE
v epappoyn. Méoa amod ta miaiota Staloyou gival Suvato va epeavi-
OTOUV UNVUMATA TIPOG TO XPNOTN, AAAA KAl 0 XPNOTNG UIMOPEL va El0AYEL

kamola dedopéva aTnV EQApOYN. < ; N

H oxediaon

€vog nAataiou
dlaAdyou npénet
va avtgetwnidetat
| | and tnv NAgupd Tou
xphotn. MNpénet va
xpnaotponotouvtat

Katavontd pnvduata
- , ,
EEoboc | Tuwixe | 3y. 11.10. Eva maioio Kal va ep@aviZoviat ol

Siaréyou KAaTAAANAEG eMAOYEC yLa
\Inv nepiotaon. Y.

Naparokis MARKT ROAGYCIONE 10 OVOPD 90¢ ©

Ta meplocdTepa oUYXPOVA TTIPOYPAMMATIOTIKA EPYAAEI TTAPEXOUV OTOV
TIPOYPAUMATIOTH €TOlUA TTpOoKaBoplouéva MAaiola Siahdyou TTou pmmopeEi
Va XPNOIMOTIOINCEL OTIG EQAPHOYEG TOu. Ta mpokaBoplopéva mhaiola
S1aAoyou €xouv To MAgoVEKTNUA OTL Slatnpouv Tnv idta pihocopia Ye
1o mepIBANNoOV epyaciag, apou ival TTAVOUOLOTUTIA PE T TTAAIoLA TTOU
ep@aviel To cLOTNUA OTAV TTPETIEL VA ETTIKOWVWVAOEL PE TO XPHOTN, Yla
napadelypa o mepimtwon AdBouc. X éva mpokaboplopévo mhaioto Sia-
Aéyou €xoupe T SuvatdTnTa vVa gpgavicoupe Siapopa TANKTPA, OTIWG
TANKTPO eMmKUpwong (OK), akupwong (Cancel) kat emavaAnyng (Retry).
H epgpavion Twv mpokaboplopévwy mAaiciwv SIaAdyou yiveTtal HECw Ou-
VAPTACEWY TNG YAWOOAG TTPOYPAUUATICHOU.

Av Kavéva amé ta mpokaBopiopéva mAaiola S1IaAdyou TToU LA TTPOCPE-
PEL TO TEPIBANNOV TIPOYPAUUATIOHOU S€V KAAUTITEL KATTOLA AVAYKN TNG
epappoyng pag f Sev pag ekepdadel n TUTOTTOINGT TOUG, £XOUHE QUOIKA
N SuvatdTNTA TOTTOBETWVTAC AVTIKEIUEVA EMAVW OE JIa POPUA va dni-
oupynooupe Ta SIKA pag maiola dtahdyou.
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0

0 npoypapatoTig o€ €va
oUyXpOVo NPOYPAUMATIOTIKO

nepBdArov aviuetwnidet
KdBe oAokAnpwpévo
npéBAnya cav pa
ave&dptntn epapuoyn. Av
Kdnota and tg EQapHoyEg
nou Ndn Katéxet pnopei
va enAUoel 1o NpéBAnua,
TOTE €XEL TNV EUXEPELT

va TN XPNOLHONOLACEL.
Autég o Tpénog
QVILUETWNIONG KaAeital
EPUPHOYOKEVTPLIKOG
(document-centered
view) Kat anoteAei

€va uPniou emnédou
oUotnpa noAudlepyaasiag
A ouvenItéAeong
(multitasking).

11.5 | Emkovwvia pe GANEG EQAPLOYEG

OL TIPOYPAUUATIOTEG OTOV TTAPASOCIAKS TIPOYPAUMUATIOUO TIC TIEPIOCO-
TEPEC POPEC AayvooUoav UTIAPXOUTEG EQAPHOYEG, YlaTi TO TEPIBANOV
epyaociac kaBiotovoe SUOKOAN TN cuvepyacia Touc. ETol Katépeuyav
0TN oLYYPAPN TUNUATWY KWSIKA YIa TNV EKTEAECH EPYACLWY, TTOL 6N
ekTeENOVOE 0pBA pia ANAN pappoyn.

‘Ouwg Ta ouyxpova TEPIRANOVTA £pyaciag TAPEXOUV TOUG UNXAVIOUOUG
yta upnAou emméSou emKovwvia HETAEL SIAPOPETIKWVY EQAPLOYWY, TOU
AEITOUPYIKOU CUCTHAHATOG KAl TNG EQAPHOYNG HAG KAl HaG EMITPETOUV
€101 TNV EKPETANEUON ETOIHWVY BIBAIOONKWY TTPpOoYpapdTWY, EAATTWVO-
VTOG KAl TIC ATTAITAOELG OE GLUYYPAPH KWOIKA.

EmmA\éov péoa and Tnv EQapUoyn LA UTTOPOUE Va EXOUME TTPOGBaoN
Kal EMKOWVwVia e AANOU TUTIOU EQAPUOYEC YIa TNV AvVAKTNON Kal avAaAu-
on 6edopévwy SIAPOPETIKAG MOPPNG. ZUYKEKPIMEVA, PECA amd Uia EQap-
poyn Mag, umopoUpe va eme€epyaoToUe Ta Sedopéva evog AoYIoTIKOU
@UANOU, VA HOP@POTIOINCOUE KA VA EKTUTTWOOUE TUAATA KEIWEVOU TTOU
€XOUV YPAQTE( UE Evav eTECEPYAOTH KEIUEVOU, VA XPNOIUOTIOINOOUE £va
TIPOYPAMMA ETTIKOIVWVIAC Yla va OTEINOUPE 1 va SEXTOUUE UNVOUATA, VA
avalUooupe Ta dedopéva piag umdpyxouvoag Baong dedopévawy, va anel-
Koviooupe ypa@Ikd ta dedouéva ag TTou TIPOEPXOVTAL ATTO Eva TTIPOYPO -
pa mapouoidoswy (oxAua 11.11).

Ot ouyxpoveg Texvoloyiec oUvSeoNC Hag EMTPEMOUY oA amd Tn SIKN
pag epappoyn TNV aflomoinon Twv dedopévwy piag AANG ave&Aptnng
e€WTEPIKAG EQapUOYNG. YTTapxouv SU0 TPATIOL ETTIIKOVWVIAG EPAPHUOYWY,
(PAIVOUEVIKA {8101 amd TNV TTAEUPA TOU XPioTN AANd PE TEXVIKEG Slago-
POTIOLACEIC.

MNpdypoppa Mpoypouua
Zﬂ'}j';ﬂmwk P Xaproﬂlmwm
—— -

T gl 0 £vpa;

Efvm w0 tvieio peAkens mud whing pe.

g, Evpumminsiy, Evwonyg,

H axigoon oyromé g ) Biowm

oL eAEion VopopsIE axowie Mpdypopuo
Emcfepyoat | mmsiomen qefjpe g Zovripog Mokupd v

kepévou m wp E b Evoon l
(Mo 1992). P I a

2x. 11.11. Zuvepyaoia S1apopeTikwy TUTTWVY EQAPUOYWDV

Me Tov TIpwTo TPOTO, éxoupe Tn Suvatotnta drtacvvdeong (linking) Twv
Sedopévwy piag ANNG epapuoynig He tn Stk pag epappoyn. Ta dedo-
péva TNG AAANG EQAPOYNE TTOU XpnotomoloVpe otn &Ik pag, Bpioko-
VTal 0€ KATTOL0 EEXWPLOTO APXEIO TOU CUOTAMATOG. Me TNV TEXVIKN AUTH,
N €EQAPUOYN KOG KATAPEVYEL 0TO apxeio kal avtAei Ta dedopéva, 6ToTE
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TO XPELAOTEL, XwpIG va emPBaplvetal o€ XwpntikotnTa. Ta dedopéva autd
NG AAMNG EQAPUOYNAE TTAPAREVOUV TTIPOCTIEAACIIIA OE OTTOLAONTIOTE TPITN
€papuoyn umopei va ta xpetaoTtei. Na mapddetypa, £va apxeio eikdvag
eival Suvatod va mpoomeAavveTal amod TNy epappoyry Snuioupyiag Tou
(PUOIKQ, Kal TauTtdxpova va gival dtacuvdedepévo TG00 0TNV EQAPUOYN
pag, 600 Kal o€ Kamola Tpitn epappoyn. KABe XpoviKr oTiyun Kal oTIg
TPEIG EQapUOYEC Ba epgavileTal To TIIO TTPOCPATA EVNUEPWHIEVO apXEio
€IKOVAC.

H texvikn tng Stacvvdeong gival 1dlaitepa XprioLun yla tTnv uMOoTHPL-
&n ouvdéoewv mpaypatikoL Xpovou (real-time) petady epapuoywv Kat
yla Tnv Kovr) mpooméhaon 6eSouévwv amd SlaPOoPETIKEC EQAPHIOYEC UE
dueEON EVNUEPWON TWV TPOTIOTTIOIOEWV TOU OVTIKEIMEVOU. MEIOVEKTNHA
QUTAC TNG TEXVIKAC €ival 0TI mBavr petakivnon twv deSopuévwy amo To
ONUEio TOU CUCTAMATOC OTO OTToI0 BpioKovTal £XEL OAV ATTOTEAECUA TNV
aduvapia mpodoBaong TN epapuoync pag ota dedopéva autd, av mpo-
nyouuévwg dev yivel evnuépwaon Tou cUVOECHOU: XOPAKTNPIOTIKO TOU
TpoOMOU auTtoL clvdeoN( ival 6Tl N Tpomomnoinon Twv Sedouévwy TG
€EWTEPIKNG EQAPUOYAC UTTOPEL VA YiVEL HOVO HESA ATIO TNV EQAPUOYN
IOV Ta SNUIOVUPYNOE UE EVEPYOTTOINOT) TNC €iTe EEWTEPIKA, EiTE EOWTEPIKA
amd TNV EQApOyN Hag.

O 8eUTEPOC TPOTIOC PG ETIITPETIEL TNV EVOWHATWON (embedding) tTwv
Sedopévwyv péoa otn SIKN pag e@appoyn. Me tnv texviki auth e§aoga-
AileTal 0 amOKAEITTIKOG EAeyXOCG Twv SeSoUEVWY PéETA aTTO TNV EQAPHOYN
pac. Ta dedopéva dnuioupyouvTal Héca amd TNV EQAPUOYN MAC 1} avTI-
ypdgpovtal amd KAmolo UTIdpXoV apxeio Kat amoBnkevovTal 0Tnyv Qap-
poyn pag. AuTO TTPAKTIKA onuaivel empBdpuvon Tng EQappoyng Hag amo
TNV amoyn mwg To apxeio mou dnuioupyeital £xel PeydAo Héyebog, alkd
Tautéypova e€aopahifetal n ac@daiela Twv Sedouévwy, agou Sev emTpé-
TeTal va Tpomomoinfouv amd Kamola AAAn epapuoyn.

Me Tnv TeXVIKN TNG evowpdtwong dUo ekboxEq eival Suvatéc. Ta dedopé-
va va dnuiovpynBouv ekeivn Tn oTypr 1 va givat Rdn €Tola. TNV mpwtn
nepintwon ta dedopéva SnuioupyouvTal LE TN XPHON MIag AANG epap-
MOYNC TTOU gvepyoToleiTal péoa amd tn SIKA HaAS KAl EVOWUATWVOVTAL
Kat' euBeiav otnv epappoyn pac. Na mapddelypa, e TNV evepyomoinon
pé€oa amd TNV EQAPHOYH HAG KAl TN XPRoN £VOG TTPOYPARATOG eme€epya- i
olag elkévag, pmopoUe va SnUIOUPYHCOUE éva YPAQPIKO TTou Ba evow-

patwOei ota dedopéva TNG EPAPHUOYNG HAG. € AUTHV TNV TiEpimTwon Sev H Baakri Stagopd
Snuoupyeital KATIoLo EEXWPLOTO APXEIO OTO CUOTNMA Kal EMMITTAEOV eV HETAED TWV TEXVIKOV
untdpxel n Suvatotnta MEOGRacng amo T PEPLA UIAC TPITNG EQAPMOYAS dlaoUvdeonc Kat

O€ QUTO TO YPAPIKO. evowpdtwong givat o
>1n deuTepn mepinTwon, umdpxet ave&dptnto apxeio oto cuOTNMA, ATTO Tpénog anobrikeuong
TO omoio Kal Tpoépyovtal Ta Sedopéva Tou XPNOIHOTTOIOUE OTNV EQAP- TwV oUVOEGHEVWV
poyn pac. Auto BéBata Sev onuaivel 0T To ave€apTnTo auto apxeio Se- Sedopévav.

OpeveTal Ao TNV pappoyn pag. Eva avtiypagd Tou evowpaTwveTal 0To
apXEio TNG EQAPHOYNG MAC. Av, yid TTapAadelyua, EXoupe S1aouVOETEL TNV
EQPAPMOYN HAG PE €va AOYIOTIKO UANO Kal KATTola oTiyur Béhoupe va
EMPEPOVUE KATTOLEC AANAYEC, EVEPYOTIOIOUIE HECA ATIO TNV EQAPHIOYN
pag TNV epapuoyn emeéepyaciag AoyIoTIKWV @UAAWV KAl TTPAYUATOTTOL-
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oUUE TIC eMBUUNTEC aANayEC. Av 0Tn ouvéxela "avoifouue” To ave€dptnto
apxeio Tou AoyloTikoU @UANOU TTOU UTIAPXEL 0TO oUOTNUA, Ba Slamotw-
OOUUE OTL Ol AAAAYEG AUTEC SeV €XOUV KATAYPAYPEL OE AUTO.

Avakepalaiwvovtag, Ta dedopéva Tou cUVOEOVTAL [IE TNV EQAPOYH HaG
HE TNV TEXVIKN TNG Slacuvdeonc amoBnkevovTal 0TnV EQapuoyn n omoia
Ta dnpoLPYNoE, evw avtiBeta ta dedopéva mou cuvdéovtal oTnV EQap-
MOYN MAG YE TN TEXVIKA TNG EVOWMATWONG TTEPLEXOVTAL OTNV EQAPUOYNA
pag kat amoBnkevovtal padi tne.
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Avake@alaiwon @

Y& éva olyXPOVO TIPOYPAUMATIOTIKO TTEPIBAANOV OTIWG gival AuTd Tou
QVTIKEIMEVOOTPAPOUG Kal TOu 0SNyOUUEVOU aTTd YyeyovoTad TTIPOYPAH-
MOATIOPOU, TTPOG@EPOVTAL VEOL TPOTIOL UAOTIOINONG TWV EQAPUOYWY, VEA
gpyaleia Kal TEXVIKEC, au&nuévo ypa@iko TepIBANAov epyaciag, aANd Ta-
PAANNAQ Ol KAAGIKEG TEXVIKEG TOU TUNMATIKOU Kal TOu SONUEVOU TTPO-
YPOMMATIOHOU gival TAVTOTE amapaiTNTEG KAl EPAPUOCIUEG.

Mmopei kamolog va avapwtnBei av éva olyxpovo mepiBAAlov Kavel Su-
okoAn t {wn Twv TpoypaupatioTwy. H amdvtnon oiyoupa givat apvn-
TIKH, A@oU 0 TTPOYPAUUATIOTAG €XEL TTAEOV WG £OSLA TOU éva GUVOAO
BonBnudtwv mou Tov emkoupoLy, Tov eMPBAEMOUV Kal Tov SlopBwvouv
o€ OAn T S1dpKELa TNE TTPOYPAUUATIOTIKAC €pyaciac Tou. Duoikd oTnv
apxn, €vag mPoyPAppaTIoTAC 6o SUCKOAEUTEI e TOV TPOTIO TIOU TIPETTEL
va 0UVSUACEL ONEC TIG VEEC TEXVIKEC TIPOYPAUUATIOMOU, AAAA TTOAU GUVTO-
pa Ba e€olkelwBel kal Oa okéPTeTAl KABE EQApOYH TOU UE SPOUC aVTI-
KEIUEVWV Kal YEYOVOTWV.

To HeEYAAUTEPO TTAEOVEKTN A EVOC CUYXPOVOU TIPOYPAUUATIOTIKOU TIEPL-
BaANovToC gival 0TI pag eMTPEMEL va ONUIOUPYHOOULE OTIC EPAPUOYES
pag éva @IAikd, elXpnoTo Kal evxdploto mepIBAailov epyaaiag yla Kabe
XPNoTn. Ta ypa@ikd avTiKeEipeva Tou pag mapéyxouv ta mepidilovta
autd cuvOpAUOoLV TTPOC AUTAV TNV KatelBuvon,.

Y& éva povTéPVo Kal oAokAnpwuévo mepIBAaihoy, Exoupe tn Suvatdn-
T VA EMTUXOUUE TNV APUOVIKI CUVEPYATIa SIAPOPETIKWV EQAPLOYWV.
Méoa amo Tn SIKA Hag EQAPPOYH UTOPOULE VA EUPAVICOUE Kal VA ETTE-
EepyaoTtoupe Sedopéva amod SlaPOoPETIKES TTNYEC. EMIKOIVWVWVTAG HE TIG
UTTONOITTEG EQAPOYEC TOU CUCTHMATOC YAITWVOUUE XPOVO Kal KOOTOG,
OANG KUPIWG EKUETOAMEVOLIACTE EQAPIOYEC TTOU [ON A&lTOUPYOUV OWOTA
Kal 0 xpoTtng givatl eE0LKEIWPEVOC UE TN XPrion TOUG.

Né€eic-kAeda
AVTIKEINEVOOTPAPNG
TIPOYPOHHATIOHOG,
0Odnyouuevog

amno yeyovdta
TIPOYPOHHATIOHOG,
AvTiKeipeva,

KAdoelg,

MéBodol,

leyovoTa,

Tpomog emKkowvwviag
XPNOTN-EPAPHOYNC,
Mpagikd mepiPahov
€MKoWVwviag,
Emkowvwvia epappoywy,
Mevou emAoywyv,
M\aiola StaAoyou,
Alacuvdeon,

Evowpudtwon

~

Epwtioelc - Oépatayiaovlntnon @

1. Na yivel cu{ATNON OXETIKA YE TA TTAEOVEKTHATA TTOU PG TIPOOPE-
pouv ta clyxpova TePIBANOVTA TTPOYPAUMATIOHOU.

2. MepypdaPte Tn peBodoloyia avamtuéng pag oLyxpovNng EQApUOYNC.

3. MNepypdyte TN por eKTENEONC LLAG EPAPUOYNG TTOU SIETTETAL ATIO TIG
OPXEC TOU QVTIKEIMEVOOTPAPOUG Kal Tou odnyouuevou amd yeyovota
TIPOYPAUUATIOMOU.

4. NeptypdyPte YpaPIKA aVTIKEHEVA TTOU gival SuvaTo va Xpnolpomoln-
OETE OTIG EQAPUOYEG OAG.

. AWOTE TOV OPIOMO TOU AVTIKEIUEVOU.
. AwoTe TapadeiypaTa aVTIKEIUEVWY O TIPOYPAUUATIOTIKO emimedo.
. Tieivat ot péBodoy;

. AWOTE TOV OPIOUS TOU YEYOVOTOC.

O 0 N & U

. Arté mov avtAoUV Ta AVTIKEIPEVA TIG APXIKES IOIOTNTEG KAl TN CUTTE-
PLPOPA TOUG;
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10. Meptypayte mapadeiypata pevou emAoywv mou givat duvato va xpn-
OlUOTIOIOETE O€ MO EQAPHOYN.
11. MNola gival Ta TAEOVEKTAUATA TWV TTPOKABOPIoUEVWY TTAAIGIWV SIaAGYOU;

12. MNota n Slapopd VoS EVOWUATWHEVOU amd éva cUVOESEUEVO AVTIKEI-
HEvo;

13. Na yivouv ekTIMACELG Yia TIG LEANOVTIKEG e€eNIEELG 0TO XWPO TOU TTpO-
YPOUUATIOMOU.
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2xediaon
Alenagng XpAotn

| nePIEXOMENA N

Aenagn xpiotn

Tonou dienagng xpnotn

levikA oxediaon
dlenagng xpAotn

Ontukn oxediaon
dlenagng xpAotn

Hxntkn oxediaon
dlenag@ng xpAotn




Elcaywyn

To B¢pa Tng oxediaong Tou TPOTTOU HE TOV OTTo{0 €va TUR A AOYICUIKOU
€PXETAL O€ ETTAPN UE TO XPNOTN €ival MTPWTAPXIKNAG onuaciag. Ot urmoho-
YIOTIKEC 1] ommoloudnmoTe AANoU €id0UC IKAVOTNTEC TTOU €XEL TO OUOTNUA,
KaBwg Kal ol xpnoTikéG SUVATOTNTEG TTOU TTAPEXEL, UITOPEl TTOAD EUKOAA va
urotiunBouv Kat va peivouv avalomointeg av n Siemagn xpriotn (user
interface) Tng epappoyng dev eivat mpooekTikd oxedlaopévn Kal UAOTIOL-
nuévn. Ot apxég epyovopiag, UMKOU Kat AoyIopikoU, kaBopilouv ekeiveqg
TI¢ mpodiaypaég Tou Ba TTPETEL va akohouBoUvTal WOTE va EMITUYXA-
VETAL OTTO TN WA HEPLA EAAXIOTOTTIOINGCN TNG KATAmdvNong Tou XPnotn
Kal amo TNV AAAN PEYIOTOMOINON TG WPENMPOTNTAC ATTd TN XPrioN Tou
OUOTAMATOC. Oa TIPETTEL va YiVEL KATAVONTO TTWE O TPOTIOC ETIKOIVWVIAC
TOU OUCTNMATOG PE TO XPrioTN Eival £§i00U ONUAVTIKOG e TO 510 TO TTE-
PLEXOMEVO TOU.

AldakTiKoi oTOXOL

2T6X01 TOU KeaAaiou autou gival ol HadnTég:

U va umopoulv va epapudoouv Bacikous KAVOVEG TNG EPYOVOIag Aoyt
OMLKOU

U va avanto€ouv e€16tnTeg oxedlacpou mepIBAAoVToC SIEmaQrg

U va pmopoUv va uhommololv éva amho, GINKO Kat e0XpNoTo TEPIBAAOV
Slemagng

NpogpwTAOELG

3 Oewpeic amoTPeMTIKO OTOIXEIO Yia va aoXoAnBeic pe éva mpdypapua
TO YEYOVOG OTL TTAPOUCIALEL AVOUOLOPOP@ia 0 OXEON KE O,TL LUEXPL
onuepa €xelg ouvnBioey;

3 XuppepiCeoal tnv dmoyn 0Tt éva AoYIopIKS gival TOCO TTIo XPrOLUo,
000 TIIO a0 gival oTn Xprion Tou;

3 Nopileig 6t undpyxouv Kavoveg oxediaong AoyIopIKOU;

3 ToTevelg OTL N emAoYH XPWHATWV O€ £va AOYIOUIKO otnpiletal armo-
KAEIOTIKA KAl OVO GTO TIPOCWTTIKO YOUOTO TOU Kabéva;

3 'Otav kavelg AdBog xelplopd oe éva poypaupa, Tt Ba RBeleg va kdvel
0T CUVEXELA TO TTIPOYPAUUA Yla va o€ BonOnoey;
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12.1 | Alemagn Xpnotn

O 6pog diemagn xpnon (user interface) eival To 6UVOAO TWV CUCTATIKWV
€VOC OUOTIATOC TO OTIOI0 EMITPETEL AUPISPOUN EMKOIVWVIA PETAEY OU-
OTNUATOC Kat XpnoTn. H Siemagn xprotn evog cUOTNUATOC £XEL OXEON
JE TO 810 TO CVOTNUA, TO XPAOTN TOU CUCTHMATOC KAl TOV TPOTIO TTOU
aMnAemdpouv petal Toug (oxnpa 12.1). O dpog Bélel va Seifel To on-
ME(O EMAPNC XPHOTN KAl UTTOAOYLOTH, TN YPAUUN EMAPAG THOW aTo TN
Jia YepLd Tng omoiag Bpioketal n unxavr Kat mow amo tnv AAAn HepLa
0 avBpwmoc. Etot Aomov n Siemagn xprotn mepLEXEL OTOIXEID TTOV ival
TUAMOTA TOOO TOU UAIKOU TOU CUOTHMATOC, OGO KAl TOU AOYIOUIKOU TTOU
"Tpéxel" og auto.

Aienagn
xpAoTn

Zx. 12.1. Sxnuatikn avamapdotaon SIEmagic xernotn

Q¢ oTolXEIO TOU UAIKOU TOU GUOTAMATOC TTou TrepIAapfBdavovtal otn Sie-
magn xPrioTn Umopouv va ava@epBolv pia 006vn emagnc, Uia wTo-
ypa®ida (lightpen) | éva movtiki. Mépn Tou Aoylopikou tng SLEma@nig
XPoTn €ivay, yia mapddetypa, tTa pnvopata AdBoug, Ta nxNTIKA pnvupa-
Tq, Ta pyaleia TAoriynong, EIkGveg cUUBOAA Kal avTIKEipeva mavw otnv
0006vn, kaBeTi mou S10Bétel To Aoylopikd oav oTtolxeio aAnAemidpaong
TOU OUOTAMATOC UE TO XPoTtn. Me dA\a Aoyla, o 6pog o€ O,TL apopd Tn
AOYIOUIKH TOU UTTGOTACT, CNMAiVEL €va OUVOAO aTTd OTITIKEG KAl AKOU-
OTIKEG TIAPAETPOUG, TIOU TTAPEXEL O UTTOAOYIOTAG TTPOG TO XPNOTN, HEOW
TOU EKAOTOTE EKTEAOUPEVOUL TTIPOYPAPUATOC, UE OKOTIO TNV KAAUTEPN
ETIKOIVWVia Kal ouvepyaoia peta&y avBpwmou kal pnxavic. Mmopouue
Va TTapopoldcoupe tn SleEmagr) XproTn oav KavAaAl EMKOIVWVIag ETagy
XPoTN Kal UTTOAOYIOTH.

2TO TTAPOV KEPANALO N €0TIACH TOU £VOIAQPEPOVTOC PAC YiVETAL LOVO OTA
OTOIXElO EKEIVA TTOU AVAPEPOVTAL OTO AOYIGUIKO.

Kd&Be xpovikn otiyur otnv kabnuepivn pag (wry, pag mepiBaiiouy dia-
Popa TPOIdVTA e KAAA i doxnua oxedlacpévn diemagn xpnotn. Oco ta
TPOoIoVTA YivovTtal Mo cUVOETa, €I0IKA OTAV TIPOKEITAL YIA NAEKTPIKEC KAl
NAEKTPOVIKEG CUOKEVEG, TOOO TILO CUXVA O XPHOTNG amoyonteveTal and
™ SuokoAia mou apoucidlel 0 TPOTIOG XPrioNG TOUG KAt TTOAU cuxvd Sev
€xel Tn 61d0eon va kdvel kapia mpoomdbela yia va Ta Katavorjoel Kal va
TA XEIPLOTEL

Méoa otov 6po emikolvwvia e To Xpriotn mephapBdvetal n évvola tng
aMnAemidpaong Tou XprioTn M To TIPOIOV. Tt Umopei va KAVEL 0 XPNoTng
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X710 eykupoTato Ae€ikd HAektpikwv dpwyv, IEEE Standard Directory of Electrical and Electronics Terms,
n évvola g Aé€nc interface amodidetal pe tov 0po shared boundary, o omoiog petagppddletat "kowvod
1 Siapoipalopevo 6plo r olvopo”

Y€ ékdoon G EMY (EN\nvikn Etatpeia Emotnuévwy HAeKTpoVIKWY YToAoyloTwv Kat MANPo@opIKicg)
0 6pog interface amodidetarl pe tn Aé€n dtacuvdeon. Akopa yia tnv anddoon tou 6povu interface
XpnolpomotouvTal ot AEEEIC EMIKOIVWVIA, TPOTIOC ETIKOIVWVIAC, AVTIUETWITION KAl TTPOCAPMOYH. Z€
M0 TIPOOPATEG EPUNVEIEG 0 OPOG oTa ENANVIKA amodidetal wg Siemagn xpriotn, 0pog o omoiog ival

0 EMKPATECTEPOC.

~

J

E TO TTIPOTOV, Kal TL UTTOPEL VO KAVEL TO TTIPOTOV yla TO XPNOTN, Eival pEpn
TNG EMKOIVWVIAG TOU XPrioTn UE TO TPOIOv. H xpnotpuotnTa 1y pun evog
TPOIOVTOC €apTATAL TTOANEC POPEC ATTO TNV IKAVOTNTA TOU KATAVAAWTH
Va TO XEIPLOTEL e emtuyia. EAv évag xpriotng dev umopei va e€akplBwaoel
TIWG AEITOUPYEL €va TTPOTOV, TOTE N EMIKOIVWVIA TOU TIPOIOVTOG LIE TO XPN-
oTn givat EANMITAG KAl N XPNOTIKOTNTA TOU TTPoidvTog Bewpeital autopata
ATTOTUXNUEVN.

12.2 | Tumot Siemagng xpnotn

H peydhn moikihia mepiBarAovtwy AoyIoHIKOU Epepe oav emakoAouBo
TNV mapaywyn Kat mapouaoia, 1dtaitepa HEXPL TNV TponyoUuevn Sekae-
Tia, SlaopeTikwy TUTWV Slemaeng XeNotn. To mPoBANUa Tou TPoEKUPE
a@opoUcE KUPLA TO UVAIKS, Aol 0 PUOIKOG ENEYXOG TOU (TANKTPOASYI0,
TTIOVTIKL K.ATL.) €ival AOYIKOC KOl CUYKEKPIUEVOC, AAA Ta TTpoArata dp-
Xt{av amo Ti¢ TOANEC TTOIKIAIEG AOYIOUIKOU, TTOU EiXaV OOV ATTOTEAECHA TN
ouxvoTatn evallayr mapacTAcEwY 0TnV 004V Tou UTTOAOYIOTH.

O tumog Slemagng xpHoTn Tou APXIKA TAPOUCIACTNKE ATAV BACGIOMEVOG
o€ evtoAn (command-based). O xprjoTNG, Yla vVa EMKOIVWVNOEL UE TOV
UTTOAOYLOTH), ETTPETTE VA TTANKTPOAOYOEL KATTOLd EVTOAN 1| Hla O€1pd ammd
EVTOAEC, avaloya pe Tto TepIBANov AoyiopikoU oTo omoio Bplokdtav. Xa-
POKTNPIOTIKO TTApASelypa TEToloU TUTTOU SIEMAPAC XPHOTN TTAPEIXE TO
Aertoupyikd cvotnua DOS. Auté 1o €idog Slema@ng XprioTn anaitovoe
TEPLOOOTEPA ATIO TOV AvOPWTTIVO TTApAyovTa, TTapd amd ToV UTTOAOYIOTH.
O xpnotng émpeme va ival eI81KOC 0TN YAWOOoad TTou uTtooTr pLE To Te-
pIB&Nov epyaciag, woTe va Pmopei va peylotonoinBei n amodoon tou
UTTOAOYIOTH. MEPIKOI KOTAOKEVAOTEC UTTOAOYIOTWVY TTpooTddnoav va Ee-
TIEPACOUV AUTO TO TIPORANUA BETOVTAC KATTOLEG ANNEC TTPOSIAYPAPES OTN
oxediaon Tou TPOTIOU EMIKOVWVIAG XPOTN Kal UTTOAOYIOTH.

Mia mpoomdBela €yive Kal 0To (610 To TTEPIBANNOV TOU AEITOUPYIKOU CU-
otruatog DOS, pe v eppavion tou keAU@oug DOS (dosshell), aAa kat
AMwv mpoypappdtwy mou Asrtoupyouv oto mepidiiov DOS (Norton
Utilities K.ATT.). AUTA Ta TTPOYPAUUATA AOYIOUIKOU, av Kal N @IAoco@ia A&l
Toupyiag Toug mapapével n idla, evtouTolg epgavifouv pia meplocdTEPO
@INKNA Kal eUXpNnoTn Siemagn xpriotn, mpoodidovtag pia AAAn 6Yn oto
TTOAU auoTnPO TEPIBANOV.
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H o emtuxng Opw¢ amd OAeg TIg mpoomdBeleg ATav auth TG Apple. H
Apple ATav n mpwtn mMou 1o yaye TN XpHon ikovidiwv Kal ypagnud-
TwV 011G S1a81KAGIEG EMIKOIVWVIAG XPriOTN KAl UTTOAOYLOTH, SNUIOUPYW-
VTag TNV évvola tng ypa@ikng diemaeng xpriotn GUI (Graphical User
Interface). Autr n popon Siemagric xpnotn avédvel Tn AEITOLPYIKOTNTA,
TNV €UKOAIQ 0TN XPrioN, TNV ATTOTEAECUATIKOTNTA KAl TNV TAXUTNTA TOU
Slahdyou petall avBpwmou Kal UnXavige.

TNV MEPIMTWON TWV TPOCWTIIKWY UTToAoyLloTwY IBM kat cupfatwy, tTa
PCs, katapynv dev umrpfav otabepéc we mpog tn oxediaon Tng Slemagng
XPNotn. O1 oTaBepEC AUTEG avamTuXONKav apyoTEPA Yid AEITOUPYIKA OU-
oTAMATA ToU SOUAEUOUV XPNCIUOTIOIWVTAC YPAPIKEC HOPPEC ETTIKOIVW-
viag Pe To xprotn, onwg givat ta Windows kat to 0S/2. Kat ta 6o autd
TPOIoVTA €X0UV WG pdTuTo TO TIEPIBAANOV TNG Apple. Teyovdg mavtwg
gival mwg o1 urohoylotég Macintosh tng Apple avayvwpi{évtouoav péxpt
mpv amd Aiya xpovia arm'’ 6GAoug oav Ol TTEPIOOOTEPO CUVETTEIG TTPOOWTTIKOI
UTTOAOYIOTEG OTO B€pa TG SlEMaPNC XPNoTn.

Ta GUIs Bewpouv 6Ti 0 KOCUOC amoTeAETal amd avTIKE(ueva Kat 6Tl evép-
YEIEC epapuodlovTal TAvw Tou. AKOMQ, o€ emimedo ékPppaong TNE EMAo-
Yi¢ Tou xprjotn, ta clicks Tou movTikioU avtikaBloTouV TIG TANKTPOAOYH-
OELG.

To GUI givail orjpepa o mio dtadedopévoc kat Snuo@IAA TOTTOC SlEMaPnC
xpriotn. H Bewpnon mou emitelei, kat mou avagépeTal Tapandvw, GUY-
PwVei amdAUTA UE TIC BEWPNOEIC TOU AVTIKEIMEVOOTPAPOUG Kal ToU 0dn-
YOUMEVOU aTTO YEYOVOG TIPOYPAMUMATIOHOU OXETIKA JUE TA AVTIKEIPEVA Kal
Ta yeyovoTa.

XapaKTneIloTIKA YPAPIKWV SIETAPWV XPROTN

Ta Baoikd xapaKTNPIOTIKA TWV YPAPIKWV SIEMAPWVY XpnoTn sivat:

1 Hemgpavea epyaciag: Eival n ypa@ikn Stapopewaon tng 06évng tou
UTTOAOYLOTH, METATPEMOVTAC TN O€ £va "NAEKTPOVIKS YpaPEio”.

I TamapdBupa: Eva mapdBupo amoTelei pia mapaAAnAoypauun eviaia
meptoxn dpaotnploThTWyY oTnV 086vn Tou UTToAOYIOTH. Méow Twv
TapabUpwV TPAYHUATOTIOIOUVTAL Ol KUPIEG EPYATIEC AVAKTNONG Kal
emefepyaciag Twv mMAnpooplwyv. Bacikd otolxeia mapabupwy gival
(oxAua 12.2):

I N WEENUN em@Avela, SnAadn o xwpeog Tou Tapabupou PEca OTov
OTT0{0 PUITOPOUVV VA avakTwvTal Kal va enegepydlovtal Siapdpwv
UMWV dedouéva,

I nypauun Tithou (title bar), otnv omoia epgaviletal To Gvoua Tou
mapadupov,

I N YyPAPUn Hevol (menu bar), otnv omoia epg@avi{ovtal AeKTIKA oL
opadomoINoEl TwV SPACTNPIOTATWY TIOU TTAPEXEL TO CUYKEKPIJE-
vo mapdaBupo,

I nypappn epyaleiwv (toolbar), otnv omoia mapouatalovtal UeE €l
Kovidla o1 TTIo CUXVA XPNOLUOTIOIOUHEVEG AEITOUPYIEG TTOU PTTOPE(
va emTeAEl 0 XprioTNG péow Tou apabupou,
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2x. 12.2. Baoika otoixeia mapaBupwv

I N ypauun kataotaong (status bar), 6mou epgavifovtal mAnpo@o-
PIEC OXETIKA PE TO TAPABUPO KAl TA OTOIXEIA TOU,

1 ol ypappég KUAoNG (scroll bars), ot omoigg gival n opildvtia kai n
KOTAKOPUQN, KAl EMTPEMOLV TN UETAKIVNON TOU OMTIKoU mediou
TOU XPrioTN, OTNV TTEPIMTWON TTOU To EVPOC TOU TTapPabUpov eival
MIKPOTEPO TNG EMPAVELAG TOU,

1 TO TANKTPO PEVoU eNéyxou (control menu), To omoio mephapBdavel
MEVOU EMAOYWV HE EVTONEC XEIPIOUOU TOU TTapabupou,

1 1o MAAKTPO peyloTomoinong (maximize button), mou peylotomnolei
TOo péyeBog Tou Mapabupou wWoTe va KatahapBdvel dGAo To eVPOG
NG obovng,

1 TO MARKTPO eAayxloTomoinong (minimize button), mou éxel cav amo-
TéNEOUA TN PETATPOT TOu TapaBUpou o€ gIkovidlo,

1 TO MARKTPO emava@opdg (restore button), mou emavagépel 1o ma-
PABupo 0TO MPONYOUUEVO TOU PéyeBog,
I TO MANKTPO TEPUATIOMOU (close button), mou kKAgivel To mapdbupo.

Ta ypaika avtikeipeva: AMoTeAOUV TN BAon TNE YPAPIKAG SIETAPNG
XPNoTn. KaBe avTikeipevo éxel 0pIoUEVEC IBIOTNTEC Kal e KABE avTi-
KeiUeVo 0 XpHOTNG UmopEl va emTeENEDEL OpLOPEVEG epyaaniec. Eva
QVTIKE{pEVO pmTopei va TrepLéxel AANa QVTIKEIUEVA, TA OTTola cLVHBWG
opadomotovvTal Ye BAacn KAmolo KPITAPLo (AOYIKS, AEITOUPYIKO KAL),

O1 b¢eikteg Tou movTikioU: Eival pikpd ypa@ikd avTikeipeva mou Sei-
XVOUV TO ONEIO OTO OTTOI0 TIPOKELTAL VA YiVEL N EMOMEVN EMAPN TOU
XPAOoTN ME To oloTnua. Ot pop@Eég Tou SeiKTN gival TTOIKIAES Kal avTL-
otolxeital amd pia os kdBe S1aPOoPETIKOU TUTTOU £PYATia TTOU EKTEAEI
TO oUCTNMA.
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12.3 | Tevikn oxediaon diemagng xprotn

XEL YIVEL EMAKPIBWE KATAVONTOG 0 OTOXOG TTOU TTPOKELTAL VA EEUTTNPETOEL
TO AOYIOUIKO Kal Ol ammalTAOELG XPNOTIKOTNTAG TOU XproTn amod autd. O
KOAUTEPOC TPOTIOC yia va amavtnOei n epwtnon "t BéAel o xpriotng va
KAVEL HE aUTH TNV papuoyn;", eival va pehetnBei otnv mpaén n epya-
oia Tou xpriotn. H Siadikacia avantuéng moAamlwv oevapiwy, Slago- | ’
PETIKWV UETA&V TOUC, TTOU TIEPLYPAPEL TO KaBEva EexwPLoTOUE TPOTTOUG HLag |fq)\nq slcpappoynq,
AAANNAETTIOpPaAONC KAl ETTIIKOIVWVIAC PE TO XPAOTN Yla TNV VAOTIOINON TNG edKd 0“3 Xwpo tw,v
EQPAPUOYNG KAl OTN CUVEXELD N E€aywyr) CUPTTEPACHATOC YLA TTOLO ATTO C‘PGPUOV@V HOAU“SOQV')
autd Ba mpowBrioel KAAUTEPA TOUC OKOTTOUC TN £pYACiag, TAVTOTE amd
TNV MAeupd Tou XPoTn, givarl pia Stadikacia n omoia Ba pEmel va yivel
miplv amo Tnv évapén oxediaong tng Slemagnig xprioTn Kat n omoia ovoud-
Cetar avaluon gpyaciwv xpnotn (user task analysis).

N

MpoiméBeon yla T oxediaon piag emruxnuévng Slemagng sival To va é- ; ;

H oxediaon evég kalou
Tpdnou enkowvwviag pe
T0 XpNotn gival 1o YLad

H emkolvwvia piag epappoyng He To XpAoTn gival TO00 onuavTik, 600
KO TO {610 TO TTEPIEXOUEVO TNG EPAPHOYHG. XWwpIg pia KaAn Siemapn xpn-
otn, mBavd o xprotng 6ev Ba Umopéoel TOTE va TTAPEL TO TTANPEC TTEPLE-
XOUEVO TNG EQapUoYNnG. Baoikég apxéc Epyovouiag AoyiouikoU mou Ba
TIPETEL VA TNPOUVVTAL KATA TN oXediaon piag AEIToupYIKAG SIEMAPAG XPH-
01N €ivatl ot MapaKAaTw:

I Juvémeia: Av n idla diadikacia, n idla evépyela, ouvteleital og SUo
TEPIOOOTEPA SIAPOPETIKA PEPN TNG EPAPUOYNG, Oa TTPETEL va TTapou-
oldletal kat va Aertoupyei akpiBwe pe tov idlo Tpdmmo o€ OAa Ta Yépn.
ATIO TN OTIYUH TTOU 0 XProtNng €xel S1daxOei va emiteei pua epyaacia,
Ba mpémnel KABE PoPA TTOU KAAEITAL VA TNV EMAVEKTEAEDEL, VA XPNOIUO-
Trolel Tov iS1o TpoTMO. e

1 AmAdtnTa: Av UTIAPYXOUV TTIEPIOOOTEPOL ATTO £vag TPOTTOL yId VA TIAPOU-
olaotei pia Siepyaaia, Ba mpémel va emAeyei n amlovotepn. Av uridp-
Xouv ouvBeteg Slepyaociec otnv epapuoyn, Ba mpémel va yivel kabe
Suvath mpoomdbelq, €10l WoTe va Bpebolv ekeivol ol TPOTTOL TTAPOU-
oiaong mou Ba Ti¢ KAvouv va @aivovTal Kal va AelToupyouv 600 To
Suvatd amlovoTepa.

AnAoUoTepo yLa o XpAoTn,
onpaivel duoKoAdTEPO yLa
T0 0xedlaoTn, aAAd auti n
npoondBeta a&icel tov kKéno
Kat anatteitat va yivel.

1 Xprion petapopwv: MpEmel va XpNOILOTIOIOUE TIPOCEYYIOELG TTOU Eival
Non OIKEiEC Kal yWwOTEC 0TO XpoTh. Na mapddetlypua, edv mpoKeltal
va dnuioupynOsi pia epappoynr mou va mepidapavel video kal mpo-
Keltal va 600¢ei oto xprotn n duvatdtnta eAéyxou emavw oTn por
TOU, TOTE €ival AOYIKO Kal TTIPOTIUNTEO va XpnolpomolnOei ypa@ikn
avamapdotaon Twv MARKTPWY EAEYXOU TTAPAOUOLA HE EKEIVA TTOU XPN-
OlLIOTTOIOUVTAL OTIC OIKIAKEG CUOKEVEC video, ol oToiEC gival ndN yvw-
OTEG KAl OLKEIEG OTO XPNOTN.

I Fdayiotomoinon evepyeiwv xpriotn: O Xpnotng MPETIEL VA GTAVEL OTO
emMBUPNTOS YO AUTOV ATTOTENECUA ME TIC AMYOTEPEC SUVATEC EVEPYEL-
€¢. Ot amaItoUPEVEG TTANKTPOAOYNOELG TIPETIEL VA TTEplopilovTal OTIG
AmOAUTWC AMmapaiTNTEC. ZTA ONUEia EKEIVA TOU TTIPOYPAUUATOC TTOU
N €MAOYN TOU XPNOTN UMTOPEL VA EKPPACTEI UE TTEPIOCOTEPOUC ATIO
&vav TpOTouC Ba TIPETEL VA ETIAEYETAL O AlYOTEPO KOTIIAOTIKOC Yid TO
xpriotn. Na mapddetypa, 6mou oTn por evog mMPoypAupaTog Xpnot-
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poTrolouvTal TTPOEMAEYMEVEC ETTIAOYEC, Ba TTpémel va apouoidlovTal
HE pop®n AMoTag ) MAAKTPwWY EMAOYNG, £TOL WOTE O XPHOTNG VA PNV
untoxpewOe( va TANKTPOAOYAOEL TNV EMAOYH TOU.

AMN\A Kal OTIC TIEPIMTWOEIC TTOU N TANKTPOoASYNON €ival amapaitntn, oméd-
TE QUOLOAOYIKO €ival va yivovtal AdBn otnv mANKTPoAdynaon amo Toug
XPNOTEC, To Mpdypappa Ba mpémel emiong va Aeitoupyei avaloya. lNa
mapddelyua, av o XpnoTng MANKTPOAOYHOEL KAl KATAXWPROEL Hia and-
vTnon-@pdon éxovtag Kavel A\dBog og éva onueio tng, To mpoypappa Ba
TIPETIEL VA TOU EMTPETEL VA S10pOWOEL TO CUYKEKPIUEVO ONUEIO Kal va NV
Tov avaykAdlel va emavamANKTPOoAoynoel OAOKANPN TNV Amavtnon.

1 [lapoyn dueonc avadpaonc: Akda Kal oTnv TIEPITTWON TTOU TA aro-
TeAéopata TN mMAoyNG Tou xpnoTtn dev éxouv oAokAnpwbei, To oU-
OTNUA TIPETTEL VA TIOPEXEL KATIOLO NVUMOTA OTO XPNoTN. MepIKEG @o-
PEC 0 XPNOTNG MAEYEL pia TéTola Sladikaacia Tou N OAOKARPwWOH TNG
amalitei kamolo xpovo. E€attiag autrig Tng kabuoTtépnong givatl ToAU
onpavtikod va §oBei n Suvatdtnta otov xpriotn va mapel KATolo Ape-
00 HRVUHA amodoxi¢ TNG EMAOYNG TOU Pe TAUTOXPOVO avayyeAia ot
TO AmMOTENEOMA TNG eTOIpACeTAL Eva privupa otnv 086vn tou TUou
"MapaKAAW TEPIUEVETE, KAVW UTTOAOYIOHOUC" TTIPOCMEPEL ETTAPKI TIAN-
po@dpnon Kal kaBnouxddlel To Xpriotn 0Tt OAa TTAve Kahd.

Xpdvog amdkpiong tou ouaTriuatog ovoud{etal o xpovog mou xpeldle-
Tal TO CUCTNUA VA apXIOEL va TTAPEXEI TA QTTOTEAEOUATA UIAG EVEQYEINS
1 uiag dtadikaciacg mou {TNOE 0 XPHOTNG.

1 [lapoxr BoriBeiag: Znuavtiko oTolyeio otnv mpoomdbela xpriong evog
TIPOYPAUMATOG ival N EMiyvwaon amo T KEPLA TOU XPHOTN TOU TL UTTo-
PEl va KAVEL KABE OTIYUR UE TO TTPOYpauua. H BonBeia mou pmopei va
Aappavet o xprioTng katd tn S1dpKela Xpriong eVOG TTPOYPAUUOTOG
pmopei va givat:

1 on line BonBela, pue TN pop@n Kal TN AEITOVPYIKOTNTA TTOU TTAPE-
XETal armd 6Aa Ta ouyxpova TAKETA AoYLopIKoU. O XpAoTng €XEL TN
Suvatdtnta va avatpéel og CUVOTTTIKEG 0ONYiEC XPrioNG TOU TTpo-
YPAUUATOC, O€ EMUEPOUC AEITOVPYIEC, o€ avalnTnon, aveupeon
Kat eme€ynon 6pwv.

1 aueon Bondela, pe T popen Twv Bonbwv (assistants) mou mapé-
XOUV 0Ol TEAEUTAiEC EKOOOEIC TTOAWV TTAKETWV AoylopikoU. O xpn-
0TNG Urmopei va {NTAOoEL Kal va TIAPEL BACIKEC TTANPOPOPIEG OXETIKA
HE TIG SuVATOTNTEG TTOU TIAPEXEL O XWPOG OTOV OTToio BpiokeTal Kal
TIC TTPWTEC EVEPYELEC TTOU Ba TTPETTEL VA KAVEL

1 éuueon Bondela, péow owoTd Kal EMeENYNUATIKA SIATUTTWUEVWY
MNVUUATWY AaBwv.

1 Edaxiotornioinon amouvnuéveuong: O Xpnotng, yla va UImopETEL va aM-
AnAemdpdoel pe To Aoylouiko, dev Ba mpémel va Buudtal mapd pévo
Ta amoAUTwG anapaitnta. H moodtnta autr mpémel va gival n eAdx1-
otn duvath. Ol Epyacieg TTPETEL val €ival e TETOLO TPOTIO SOUNUEVEC,
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€101 WOTE N OAOKAAPWOT TOUG VA YIVETAL HEIWVOVTAG 0TO EAAXIOTO
Vv mePImTwon va exAaoel o xpriotng Kamolo Brua.

Evapudvion: Oa nmpémnel va Aappdavetal cofapd umoyn n mponyoupevn
EUTTEIPIA KAl Ol AVATIOPACTACELG TOU XPrioTN ammd AAAA TTipoypappata
AoylopikoU. EXovTag KaTd VOu TTwG ONO KAl TIEPIOCOTEPO EVTOVA EUPA-
viCetal pia Taon tumomnoinong evepyelwy Kal Sladikaolwy, Ba mpémel
TO TTPOYPAMMATA Hag va evappovifovtal he auTéc. MNa mapddelyua, av
TO TIPOYPAMUUA HAC, WE TO TTATNHA EVOC YPAPIKOU TTANKTPOU, EKTENEL
Siadikaoia amoBrikeuong, To €lkovidlo mou Tuxov Ba éxoupe amodw-
0€l 0TO MARKTPO auTo Ba Tpémel va gival pia StokéTa. Txebov OAa ta
TIOKETA AOYIOUIKOU XPNOIUOTIOIOUV aUTO TO EIKOVIOIO YIa TN CUYKEKPL-
pévn Sladikacia Kal yia to xpriotn Ba gival Mol eukolo BAEMOVTAC To
va €XEL TN OWOTH avamapdotacn TG AEIToupyiag mou eMITEAEL.

Evkauyia: To mpoypauua Ba mpémnet va mapoudctdlel eukaupia oTig
EVEPYELEC KAl OTIC TANKTPOAOYNOELG TOU XpoTn. MNa mapddeiyua, o
£€va TTPOYPAMHA TTOU O XPNOTNG KAAEITAL VO AmaVTHOEL OE EPWTNOELS
Tou TUTTOU "B€AEIG va Yivel n kataxwpenon; (N/O)", "Na yivel n dtaypa-
o1r; (N/O)", n owoTth vonuatikd andvinor tou Ba mpémel va yivetal
amodekt aveédpTnta amd TNV KAtdotaon otnv omnoia Bpioketal To
TANKTPOAOYI0 (EAANVIKA 1} ayyAIKd, Ke@alaia 1) meld).

To mapdadelypa autd mapouoldleTal auéowE 0T OUVEXELQ O€ emimedo

TNQX>AL.

MAPAAEIrMA

! Eitcaywy] otolxeinv
AIABATXE ONOMA, EIIQNYMO, AIEY®YNXH, THAE®QNO
KANAEZE EnlxUpwon (3)

ATAATKAZIA EnLxkUpwon (o)
o <=0
APXH_EHANAAHWHZ

TPAYE “No yivel ratoaxdpnon twv otolxeliwv (N/O);”

AIABAYE K
ENINEEE K
[IEPINTQZH “N” , “Vv”, “N”, “n”
o <-1
ONEPINTQEH “0”, “o”, “0”, “o”
o <- 2

NEPINTQXZH ANNIQY
TPAYE “IILéote 10 N 3 10 O”
TENOZ EIIINOT'ON
MEXPIZ OTOY o=1 H o=2
TENOXZ EmLkUpwon

H evowudtwon Twv mapamdvw XapoKTNPEIoTIKWY OTA TTPOYPAUUATA AOYICHL-
KOU €xel oav amoTENECA va KaBIoTA To TIpdypappa ISlaitepa QIAKS TIPOG TO
XPNOTN, UE CLVETELD TNV avEnon TG S1ABeoNG Tou XPHOTN Yia EvaoxOAnon

T —

0 oxedlaotAg Tng
£QapHoyng nNpéneL va
akoAouBel tig ouvnBeleg
TOU XpNaTh Kat 6xL o
XPAOTNG va akoAouBeil
TG ouvnBeLeg Tou

Q‘;xsﬁtuorﬁ. )

®

Xtn AUon Bewpnaoape
6t givat snpavtiké o
XpAOTNG va anavinoet
anoKAELOTIKA pE €va

vat n éva 6xt, yu' autd
Kat o é\eyxog yivetal
avaAuTikd Kat yta ta 8o
gvdexopeva.
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TOU ME TO TTPOYPAUUa. Eva @IAKo Tpoypaupa yivetal ypriyopa amodektd. H
KOTAOKEUT QIAIKWY TIPOYPAUHUATWY amattei amd Tnv mAeupd Tou oxedlaoTh
TNV EMOTPATEVCN YVWOEWV KAl PAVTACIAG, WOTE VA UTTOPECEL VA ETIITUXEL TO
KaAUTEPO SUVATO AMOTENECHA YIA AOYaAPIACUO TOU XProTh.

daoceig avantuéng tng diemang xprotn

H avantuén tng Slemagng xprnotn Yivetal LE TETOLO TPOTIO WOTE TO KE-
VTPO eVOIaPEPOVTOG KAl TIPOBANUATIONOU va gival o Xpriotng. Mia Baotkn
peBodoloyia yia tnv avantuén tng Siemagng xpriotn gival n dnuiovpyia
MPWTOTUTOU. Mg ToV 6pO MPWTOTUITO EVVOOUE €VA ATTAOUCTEUUEVO [O-
VTEAO TOU CUOTHHATOC TTOV €xel emlvonBei pe okomoé va meptypdpel Tn
AerroupyikdTNTdA Tou. H pgbodoloyia Snuiovpyiag mpwTtoTUTTou TTEPIAA-
Bavel tpeig doelg (oxripa 12.3):

‘EAeyxogq

Npoadioplopog

, —> Yxedlaon | — YAonoinon
Anattnoswy

2x. 12.3. ®aoeic avamtuénc Siemapnc xpriot

1 [Ipoodiopioudc anaitioewy, O6TIou PEAETATAL Kal avalUeTal To B€ua,
mpoodlopileTal 0 OKOTIOG TOU AOYIOHIKOU KAl Ol OTOXOL TTOU BETEL, Kal
avayvwpiletal Kal Tepypagetal Tdoo to mepIBAilov oto omoio Ba
AEITOUPYNOEL 00O Kal Ol XPoTeC TTou Ba e§umnpeTnoEL.

1 Syebiaon, Omou eMAEYETAL N EMKPATECTEPN HOPPOTIOiNoN SIEMAPNG
XPNoTN MeTadl Twv mpoTelvopuévwy. H emioyn AapBdavel umdyn Tng to
KOOTOG, TO XPOVO eKUABNONG, TIC SIABECIUES TTNYEC LALKOU. AnUioup-
YyoUVTal 0AQPWE TA AVTIKEIUEVA TTOU B TO UAOTIOIOVV, Ol EVEPYELEC TTOU
Ba emitehei kAOE éva amd auTtd Kal Ta yeyovoTta ota omoia Ba avtidpd.

I YMomoinon, émou ta éoa meptypdgovtatl otn oxediaon ulomotouvtal
ME TN Xprion Twv KATAANAwV epyaleiwv. Anuioupyouvtal Ta amapai-
NTA YPAPIKA, TA NvUpaTa AdBoug, Ta nxnTika dedopéva.

1 EAgyxoc, OTIOU TTEIPAMATIKA EAEYXETAL N ATTOTEAECUATIKOTNTA TNC Ole-
TTAPRAC XPNOTN O TMAOTIKN XPrioN KE AKPOATHPLO avAAoyo autoU TTou
TTPAYHATIKA armeuBuvetal kal ekivd pia dtadikacia BeAtiwong ota on-
peia Tou Kpivetal amapaitnTo, pe endvodo otn @don tng oxediaong
Y10 TNV TIPAYHATOTTOINON TWV AMAITOUUEVWY BEATIWOEWV.

12.4 | Ontikn oxediaon
NG Slemagng xprotn

A6 Ta BaoIKOTEPA OTOIXEID T OTTOIO TIPETIEL [IE TIPOCOXH VO CUVEKTIUW-
vtal kat va AapBdavovtal umdyn katd tn dnuioupyia tng SlEmaeng xpn-
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OTN MIaGg EQAPUOYNG, €ival 6oa oxeTi(ovTal e TNV EMAOYH XPWUATWY TWV
oTolxElwV TNG EPappoynig Kat Tn oxediaon Twv PNVUUATWY AaBwv.

12.4.1 To xpwua

To xpwpa Bewpeital Baciko cuotaTikd otn oxediaon Tng 08dvn¢ piag
€pappoyne. H owotn xprnon tou xpwpatog umopei va anodeiydei évag
ATTOTEAECUATIKOG UNXAVIOPOG Yla TNV EMIKOVWVIA, TNV TTPOCOXH KAl TOV
kaBoplopd Twv onpeiwv mou BéAel va avadeiel pia epappoyn. H xprion
Tou XpwpaTog Ba mpémel va yivetal pe mpoooxn Kal He BAon tTnv Kowvr
avBpwmivn aicBnon avtiAnPng Twv Sla@opwv HETAEY TWV XPWHATWY,
TWV TANPOQOPIWYV IOV UTTooULVEISNTA AaudvovTal amd autd Kal Twv Ba-
OlKWV apxwv mou opiel n Yuxoloyia xpwpdtwy. To XpwHa eAKUEL TOUG
XPNOTEG, AANG amo tn AavBaouévn xprion Tou pmopei va mpokAnBouv
apvNTIKA amoteAéopaTa.

To xpwa €xel TPELS BacikoUg AEOVEC XProNG: avayvwplon, avtifeon, emi-
Kévtpwon. H epmelpia OAwV pag Aé€l TTWE TO XpWHA UTTOPE va yonTeUEL,
aA\d pmopei kat va anwBei. Ta pwTelvd, {wnpd XpwHaTa, Ta XpWHUATA
TTOU KAvouV avtiBeon pe otidnmote dANo, Tpafouv tnv mpocoxr. Ot A&l-
ToupYieg TTou emiTeAE] TO XpwHa givat:

I va mpokaAei umoouveidnta avtidpaoelg 6TIw avénaon MTPOCOXNG Kal
Katdotaon eyprnyopong,

I va 8ieukoAUvel otnv opadormoinon, aAd Kal 0To SlaxwpPIoUO OToIXE(-
WV TNG EPAPHOYNC,

1 va ivel éugacn otn AoyIKn opyavwaon TG EQapUoyng,

1 vanpocBétel evllagépov oTnV EQApOYN,

I va BeATiwvel TNV emMidoon TOU XpHOTN OE [Id OElpd amod emavaiapfa-
VOUEVEG AEITOUPYIEC.

To XxpwHa TToU XPNOIUOTIOIEITAL GTO TTAPACKNVIO €ival TO BACIKO XpWHA

yla TNV euedvion Tng 008évnc. AvtiBeta To XpWHA TTPOCKAVIOU Eival TO

Baciko xpwua yla TNV ERPAvion TNS TANPOYoPIac. Ta XpWHATA TTOU XpNn-

CIJOTIOIOVVTAL OTO TIPOCKNVIO KAl OTO TTAPACKIAVIO TIPETEL va dlatnpolv

kamola avtiBeon. Mepikd amd 1a mpotevopeva (elyn XPWUATWY yld TO
TIPOOKNAVLO KAl TO TTAPACKAVIO paivovtal oTtov Tiivaka 12.1.

Mivakag 12.1: MNpotewvépevol cuvduacpoi
napacknviou Kat NPooKAviou

Acnpo MnAe
Mneg Maudpo A gkoUpo pnAe
AvVOIKT6 YKpL Maupo
Maupo Acnpo
MnAe Acnpo

TNV MPoomddela EMAOYNC OWOTOU CUVOUACGHOU XPWHATWY Yid TO TTPO-
OKNVIO KAl TO TAPACKAVIO Ba TTPETEL val €XOUUE LTTOYN LAG TNV AVAYKN
ToU XprioTtn va &exwpilel avapeoa 0To MPOOKAVIO KAl OTO TTAPACKNVIO
Kal va avtidapBavetal owotd to avBpwrmivo pdti ta dvo emineda. MmAe
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H rmukvotnta 08dvng avagé-
PETAl WG UETPO TOU OUVOAOU
NG mMAnpoopiag mou upa-
vi(etal 0To EVEPYO TUNUA TNG
o06évnc.

N

KelpEVO TPOOKNVIOU G€ KOKKIVO TTAPACKN VIO OgV gival cwoTog cuvdua-
OMOC ylaTi TO KOKKIVO QaiveTal 0av va gival PmpooTd Kat va TEPIBAANEL
TO UTTAE KEIUEVO.

Mepikég 0Onyieg yla Tn owoTh Xprion Tou XpWHATOG gival ot ENG:

Juvtnpntikn xprion. H umepBoAikn Xprion XpwHATWY UITOPEL va €XEl
apvnTiko amotéAeopa. H xprion Toug mpémel va yivetal 0To JETPO
o amatteital. Av eggavicoupe otnv 086vn pia Aé€n n Yia mpotacn
YPOAUHEVN HE OUVOUATHO TTOAWY XPWHATWY, TO ATTOTEAECHA UTTOPEI
va ivatl evTunwolako, 18laitepa av KoItaue tnv 08évn amod pakpld,
OUwWG amd kovtd ival ToAL mBavé 611 Ba undpyel SUOKOAIa avayvw-
ONG TOU CUYKEKPIUEVOU KEIPEVOU.

Meptoptouévog apiBuds xypwudtwy. Evag kavovag mou Umopei va epap-
MOOTE( gival n Xprion HEXPL TECCAPWVY XPWHATWY YIa TTAPOUGiaon Kel-
HEVOoU, Kal PEXPL EMTTA YLa TIAPOUCIaon TTou TIEPINAPBAVEL Kal YPaPIKAL.

AvayvwpIon ToU XpWHATOG we TEXVIKN Kwdikomoinong. Me 1o xpwua ava-
yvwpiCovtal oAU ypriyopa kdamoleg Siepyaoieg mou emteAouvtal. MNa
To AOyo auto Ba mpémel va Sivetal mpoooxn oTnv KwSIKOToiNon Tou
XPWHATOC KAl VA TNPOUVTAL Ol YEVIKA ATTOSEKTEC XPWHATIKEG KWSIKO-
ToINOELG. [a Tapddelya, To KOKKIVO onuaivel amaydpeuon fj mavon.
Av évag oxeb1a0TNG TO XPNOLUOTIOLE! yIa VA TOVIOEL éva prvupa, TO Tii-
Bavotepo amotéheopa Ba gival va dnpioupynOei olyxuon oo Xprotn.

21a0epdtnTa otnv kwdikomoinon. Av, yla mapddetyua, éva privuua
npoeidonoinong eppavifeTal Ye KiTpIvo Xpwa O€ KATIOI0 CNUEIO TNG
EQApUOYNG, TOTE Ba Tpémel va epgavifovTal Ue To idlo xpwpa 6Aa ta
pnvUpaTa Tapopolou TUTTOU TTOU TUXOV UTTAPXOUV OTNV EQAPUOYN.

Xpnion mpoc BorBeia TnG poppomoinong. e AMeIKOVIOEIG TTOU €ival
TTOAU TTUKVEG Kal OTIOU 0 XWPOG ival TOAUTIHOGC, TTAPOUOLA XpWHATA
pImopoUv va xpnotpomotnBouv yia va opadomolrioouv cuoxeTI{Opeva
QVTIKEIpEVQ.

2uoxétion ue To akpoatripto oto omoio amevBiveral. O oxedlaoTAG TNG
EPAPUOYNC TTPETTEL VA AAUBAVEL UTTOYN TOU TO AKPOATPIO OTO OTIoI0
amevBUVETAL N EQAPHOYN Kal va EMAEYEL TA KATAANAOTEPA XpwHaTA
Kal JE BAaon TG XpWHATIKEG TIPOTIMAROELG Tou. Epeuveg avadeikviouy Ta
XPWHATA TTOU TTPOTIMOUV SIAPOPETIKES NAIKIEC XPNOTWV. ZTOV TivaKa
12.2 mapouaidlovTal ol XpWHATIKEG TTPOTIUNAOELG TTASLWVY KAl ErBwv.

MNivakag 12.2 : Ta neploodtEPo dNPOPAA XpWHATa
Katd ogwpd npotipnong

Kitpwo MnAe
Acnpo Kékkivo
PoC Mpdawo
Kékkivo Acnpo
MnAe PoC
Mpdowo Mop
Mop Kitpwo
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12.4.2 MnvoOpata Aadoug

Ta pnvopata A\abwv mpémnel va gival 660 1o SuvaTdv o KATATOTIOTIKA
yla va UImopoUV va TIPoo@EPOUV OUCLAOTIKN Borifgla oToug apxdploug
xpnotec. Otav ta pnvupata dev gival KatavonTd, TOTE ol XprOTEC UTMEp-
SevovTal MEPIOCATEPO, AYXWVOVTAL KAl EYKATAAEITTOUV TNV TTPOOTIABEIa
XPriong tou AoylopikoU. BeAtiwvovtag ta pnvopata Aabwv, BeATiovoupe
Tautdxpova Kal TNV andédoon xpriong Tou Aoylopikou. H pop@r kat to me-
PIEXOUEVO TWV UNVUUATWY AaBwv ernpedlouv Tnv andédoon Tou xprioTtn
Kal AerToupyoUv oav KivnTpo yla Tn cuvéxion Tng mpoondoelag mapd To
YEYOVOC OTI £XeL KAVEL A\ABOC.

Baoikég apxég ya tn oxediaon Twv pnvupdtwy Aabwyv, Tou pmopouv va
amof3ouv XprioIpEG yia TV umooriBnon 1000 apxdplwy, OANA Kal EUTTEL-
pWV XpNoTwy, givat:

1 Na eivai €eidikeupéva. Ta pnvopata mou ivat oAU yevikd Sgv mpo-
O@EPOoUV oUoIaoTIKN BorBela 0To XPAO0TN £TOL WOTE VA KATAAAPEL TO
€i6o¢ Tou AdBou¢ mou €kave.

To prjvupa "Avolypa AaBouc apxeiou” dev IPOOPEPEL KATIOIA OUCIA-
OTIKA Kal Xpriotun mAnpogopia. Avtifeta av epugavi{otav To pivuua
"Movo apyeia pop@oTmoinong ElkOVAC UMopEiG va avoi€elc'’, n minpo-
popia mou TMapEXETAL TO XPNOTN €ival KATAAANAN KAl ETOIKOSOUNTIKK.

1 Na kaBodnyouv 1o xpriotn. EKTOG amod To va EVNUEPWVOULE TOUG XPN-
OTEC Yla To AdBo¢ Touc, Ba mmpémel va Toug Sivoupe Kat Kamoleg odnyi-
£C OXETIKA UE TOV TpOTTO TTou B To SlopBwoouv.

AvTi va epgavifetal To privupa "Mn oplopéva apxeia e€6dou” Ba pmo-
pouoe va epgavifetal To pivupa "Oploe Ta apxeia ota omola BEAELG
Va KATaypa@ouLV Ta amoTeAéopata Tng emeéepyaciac”.

I Na éxouv Betik6 Tévo. Na opifouv TiL Tpémel va Yivel Tapd va EMIKPI- ‘
VOUV Kal vVa au@lofnTouv 1o xpriotn. Opot 6w "Kakog XEIpIopoc',
"AoToxn XPHon" MPETIEL VA aTTO@EVYOVTAlL. Ta olyxpova
. . , . . . nepBdArovta
1 Na éyouv otabspn poppomoinon. Ta punvopata AdBoug pmopoulv va .
agovtal AAoTe pe ke@alaia kat dNote pe meld ypappata. Ta Ke- ripoypappatiopou
ve : nap€xouv tunonotnpéva

@OAaia YpApUaTA TIPOTEIVETAL VA XPNOIMOTIOIOUVTAL OE UNVUMATA TTOU
€ival oUVTOMA Kal EUTTEPLEXOUV €VVOLEC KIVOUVOU 1) Tpogldomoinong.
To péyeBog Twv MAAICIWV UNVUUATWY TTIPETTEL VA ival 0TABEPO Kal N
EUQPAVION Toug va yivetal oto idlo mdvtote onpeio.

nAaiola pnvupdtwy nou
ep@aviovral pe atabepd
oXNApa Kat popgonoinon.

12.5 | Hxnuikn oxediaon tng Siemapng
Xpnotn

H xprjon Tou fxou oTa cUyXPova TPOYPAKMATIOTIKA TTepIBaA ovTa gival
eupéwc Stadedopévn. To va xpnaotpomnolnoet kamolog Sedopéva nxou o€
Ml e@appoyn, texvoloyikd Sev gival 1dlaitepa moAUmAoko. O rxog Sivel
pia aAAn Siaoctacn otnv epappoyn, a@ou UmopEei va amoBei Xpriotog
TOOO AEITOUPYIKA, GO0 Kal Ao Amoyn TEPIEXOUEVOU.

O fixog amoTeel pla amo TIG TOAVUECLIKEG Hop@EG Sdedopévwv. Xprion
NXOU O€ JIa EQAPUOYr UTTOPEL Va YiVEL JE TPELG S1IAPOPETIKOUE TPOTIOUG:
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1 Agriynon: H agriynon Ba mpénel va eplypd@el meplocoTepa amod 6oa
prmopei va 6el kal va Katahdfel o xpriotng amo ta ontikd dedopéva
™G epappoync. H kaAd oxedlaopévn a@riynon CUUTTANPWVEL TNV TTAN-
POMOPia TTOU TTAPEXEL TO OTITIKO HEPOG TNG EPAPHOYNG. Aivel TPOoOXNA
o€ onpavTikd onpeia mou SlagopeTikd Tuxdv Ba ayvonBouv.

H agnynon mpémnel va cuvepyaletal XpovIKA owoTd JE Ta onTIKA Se-
Sopéva ou cuvoSeUEl. Oa TIPETIEL Va YiVEL CWOTH €MAOYH TwV Aé-
EewvV OV TTEPLYPAPOLV TIIOTOTEPA TIG £VVOLEC TTOU OKOTIOC Eival val
mapouatactouv. H emAoyr autr Ba mpémel va yivel e Tpoooxr, WOTE
ol Aé€elg mou Ba xpnotpomoinBolv oTnv agriynon va €xouv mpayua-
TIKF} OX€0N M€ TNV OTITIKN TTAPOUGiacn TNG EQAPUOYNG.

O 16VOC¢ TNG PWVAC TOL agnyntn mailel onuavTtiko poAo. H aicbnon
kal n 81aBeon mou pmopei va ETAdWOEL 0 TOVOG TNG YWV Eival TO
{610 onuavTik 600 Kal To MEPLEXOEVO TNG aprynong. O Tévog Tng
apnynong dev Ba mpémel va cuykpoUETal e To prvupa. Eva cofapd
B¢pa umopei va ekundeviotei and pla agriynon mou sival adlagopn
N 1816tpomn. Oa mMPémel va ToVIoTEl OTL TO i610 KEIUEVO EKPWVOUUEVO
amd SU0 SlaPOPETIKOUC apNnyNTEC UTTOPEL va eMPEPEL SIAPOPETIKA
amoteAéopata oto id1o Kowo.

I Movuoikrj emévduon: H pouoikn gival éva amo ta Aiya mpdypata mou
Sev amaitei peta@paon, mou mapouctddlel pia maykoowétnta. H pou-
OIKI] UTTOKPOUGT O€ Uia EQapPUOYN UTTOPEL VA TIPOKAAEDEL LETABOAN
NG ouvaleONUaATIKAG Katdotaong Tou Xpnotn. Mmopei va tov 6ol
O€ £YPNYOPOT, VA TOU HETASWOEL YAANVN, VA TOV CUVAPTIACEL.

H xpnon tng pouoikng unmdkpouong dev Ba mpEmel va amoTeAel auto-
OKOTIO O€ 1A Qappoyr, AANA PEPOC TNE AEITOUPYIKOTNTAC TNE KAl TOU
TIEPLEXOUEVOU TTOU B€AEL va TAPOUCIACEL 0TO XpNoTn. H évtaon tng
MOUGIKIAC UTTOKpouonG Ba TIPETEL va gival TETOLA TTOU va N Snpioupyei
gvoxAnon, ouTe va SUCXEPAIVEL TNV APryNON TTOU TUXOV GUVUTIAPXEL

I Hyntika orjuata: Ot nXNTIKEG avTIOPACEIG TOU AOYIOUIKOU OE KATIOLEC
EVEPYELEC TOU XproTn ai{ouv onuavtiké poAo TPARwvTag TNV mpo-
ooxn Tou. H xprion nXNTIkWv onPATwY PMopPEi va yivel ue aupidpopo
Kivntpo. AnAadn, gite étav o xproTnNg TPOKAAEDEL UIa EVEPYELD OTNV
omoia Kpivetal 611 To ovoTNa TIPEMEL va "amavtAoEl", eite OTav To
oloTNMA ekTteENéoel pia Sladikacoia yia Tnv omoia Ba mpémel va evn-
MEPWOEI 0 XproTNG. HXNTIKA orjata XpnotomolouvTal ouvnow o
TIEPUTTWOELG OTTOU O XPriOTNG MPOXWPEL o€ AavOACUEVOUC XEIPIOOUC,
HN aVaoTPEPILIEG EVEPYELEC KATL. 1 STAV OAOKANPWVETAL (OTO TIPOOKH-
VIO 1] KAl 0TO TIAPACKIVIO) N EKTEAEDN KATTIOLAG £PYACIAG YIa TNV OTIOia
0 XpNnotn¢ Ba mpémet va Aapel yvwon.
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Avake@alaiwon

To ke@Alalo autd mpaypateuTNKeE To Bépa TnG diemagrig xpriotn (user
interface) amd tnv mMeupd Tou AoylouikoU. AvaluBnKe o 6po¢ Kal TEPL-
ypdg@Tnkav Ta €idn Slemaeng Xpnotn, Ye éueacn otn ypagikn Siemagn
xpnotn (GUI). Mapoucidotnkav ol BACIKEC YeVIKEG apxéG oxediaong Ole-
TTAPNG XPNOTN, OTIWG KAl Ol ACELG AVATTITUEAG TNG. ZTN CUVEXELD TO evEla-
@Epov emKevIpwOnKe og Bépata oxediaong mou a@opolv BACIKEG OU-
VIOTWOEC TOU OTITIKOU PEPOUG TNG Slema@ng xprnotn. TEAo¢ To Ke@AAalo
oAokAnpwvetal Ye avagopd o Bépata mou oxeti(ovTtal JE TO NXNTIKO
pépog Tng dlemagnc xprotn.

Né€eilc-kAe1da
Aemmagn xpotn

(user interface),
Epyovouia Aoylopikov,
Yxediaon diemagnig
xpriotn,

Xpwpa,

Mnvipata AdBoug

Epwtnoslg - Oépata yia cu{Atnon O

1. Na yivel ou{TNoN OXETIKA UE TIC SIAPOPETIKEC ATTOSOTELS TOU AYYAL-
KoU 0pou user interface kal va evtomoTei 0 KATAANASTEPOC CUUPWVA
HE TNV amoyn TwV JabnTwv TNV oroia Kal TTPETTEL VA TEKUNPLWCOUV.

2. Na yivel ou{TNON OXETIKA PE TA TTAEOVEKTHMATA XPHONG TWV YPaPL-
KWV mepIBarAdvTwy.

3. Na avagépouv ol pabntég ta omoudaldtepa XapakTnELoTika Tou GUI.

4. Na meptypagouv ol padnTég Ti¢ pAcelg avaluong Slemagng Xpnotn.

5. Na yivel ou{ATNON OXETIKA UE TIC TTPOOWTIIKES VONMATIKEG CUVOEDEIC
TWV HABNTWV aVAPESA O€ XPWHATA KAl KATAOTACELG.

6. Na meplypagouv ol pabnTég TIC BACIKEC apXEC TTaPOUGiaong UNVUUA-
Twv Aabwv.

7. N' amavtrioouv ol pabntég oto epwtnua "Ma motoug Adyoucg Ba ou-

pnepapBdvate nxntikd o€ pia epappoyn Hiobodoaoiag kat mola Ba
nTav avtd;"
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Aladiktuo

http://cfg.cit.cornell.edu/
design/contents.html

lotooehida pe
€VOLAPEPOUCEC AVAPOPEC
o€ Hla o€lpd amno Bépata
OXETIKA P TN Slemagn
XPNOTN, OTTWG KUPLEG
évvoleg, n dladikacia
¢ oxediaong g, Ta
Baotkd douikd otolxeia
TTIOU XPnOolUomolovvTal
KA. MephapBavel TéENog
KOl OXETIKN EMMTPOCHOETN

BiBAoypagia.

http://www.sju.
edu/~jhodgson/gui/
guihome.html

Y€ autrv TNV 1oTooeAba
pmopeite va Bpeite
XPriolua otolxeia

OXETIKA e T oxediaon
e dlemagng xpom.
OuolaoTika poKeLTal yia
pia mapouaciaon Sopnuévn
O€ EMTA EEXWPLOTEC
EVOTNTEC, TTOU ATTOTEAOUV
amo OXETIKA amAd

HEXPL APKETA OUVOETA
unoBépata tng oxediaong
Slemagng xpnotn.

J
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Xelplopog AabBwv Katd
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Eicaywyn

Ave€ApTNTa ATIO TO TTOCO TIPOCEKTIKA EXEL YPAYEL KATIOLOC éva TTIPOYPAp-
Ma, TIG TIEPLOCOTEPEC POPEC ATTPOPAETITEG KATAGTATELC, KAKOG XEIPIOUOG
1 Aoyikd AA4Bn oto oxeSlaopd TwV TTPOYPAUHATWY, 0dNyoUV GTNV EUPA-
vion AaBwv. Ta AdOn mou mapouactalovtal Katd TNV EKTENEON EVOC TTPO-
YPAUMATOC, HEPIKEG POPEC UMOPEL Va gival acriuavTta, OTIWG yla mapd-
Selypa 1 e0@AAPEVN OTOIXION TWV ATTOTEAECUATWV. AANNEC POPEC OUWC
pmopei va ival 1dlaitepa Kpiolua, WoTe va odnyouv oTnv Katdppeuon
TWV ERAPHOYWV 1 TOU CUCTAUATOC. Eva ipoypappa mptv mapadobei yia
TIPAYMATIKA AglToupyia, mPEmel va eEAEyxeTal Kat va gival BERalo &TL epyd-
(eTal ampoOoKOTTA KAl TTAPAYEl owoTd anoteAéopata. Kabe mpoypaupa-
TIOTAC OPEiAel KATA TN PAoN TNG VAoTTOINONC, Va SOKIPMALEL AEMTOUEP WG
TO TIPOYPAUA OE SIAPOPETIKEG CUVONKEG Kal pe TToIKIAia Sedopévwy, va
S1opBwvel 6ol AABN TTaPOLCIAOTOUV KAl VO CUYKPIVEL Td TTapayoueva
ATTOTEAEOUATA HE TA AVAUEVOUEVA, WOTE va TpoAapBAavel anpdopeveg
KOTAOTAOCEIG AABOUC, TIPIV EUPAVIOTOUV OE TIPAYUATIKH AElTOUPYIia.

AdakTIKOi 0TOYOL

>TOX0l TOU KEQAAAIOU AuUTOU gival ol HabnTég:

U va avayvwpilouv éva Aadoc,

U va opilouv Ti¢ katnyopisc AdBouc,

U va avagépouv epyaleia Eka@OAAUETWONG KAl TOV TPOTIO XEIPIOUOU TOUG,
U va epappuolouy TiG TEXVIKEC XEIPIOUOU AaBWV KATA TO XpOVO eKTENEONC.

MpogpwTtAOEIC

3 MMota gival Ta mBava AaBn mou Pmopei va eUPavicTovV KATd TV UAo-
Troinon Kat TNV eKTENECN EVOC TIPOYPAMMATOC;

3 lola gival Ta TAEOVEKTAMATA TNG EKOPAAPATWONG;

3 Ymdpxouv epyaleia mou FonBolv Tov MPOoypaPaATIOTH YId TNV EK-
OQAAUATWON EVOC TTPOYPAUUATOC;

3 Eival e@iktd va XelploToupe avandvexeg Kataotdoelg mou mbavov Ba

EUPAVIOTOUV KATA TO XPOVO EKTENEGNG TOU TTPOYPAUUATOG, £TOL WOTE
va un S1aKOTITETAL N A&lTOUPYia TOU;

3 H epyaoia tng ekopalpdtwong Bewpeital 6ti eivat amapaitntn yla
NV vAomoinon evog MPOYPAUMATOG
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13.1 | Katnyopieg AaBwv

‘Evag mpoypaupatiotng, aveédptnta and moco IKavog ival, étav Snul-
oupyei éva mpoypauua, givatl uaotkd va kavel kdmoto Adboc. Eidikd og
HEYANEC EQAPHOYEC TTOU KATACKEVALEL TTONUTTAOKEC UTTOAOYIOTIKECG POUTI-
VEG I XPNOIUOTIOLE] APKETEG CUOKEVEC UAIKOU, €ival adUvaTto va amo@Uyel
TETOLEC AVEMOUUNTEC KATAOTACELC.

S éva TIPOYpAUMa gival SuvaTto va TapoucIaoTouV SIAPOPETIKAG LOop-
@N¢ A&ON, Ta omoia PmopoUuV va XwpPIoToUV O€ TPEIC BACIKEC KATNYOPIEC:

AA&On katd tnv vAomoinon

Ta A&6n katd to xpovo ulomoinong mpokahoUvTal Kupiwg amo Aavoaopé-
vn ouvTagn evtoAwv poypdupatoc. Tétola AdOn pmopei va givat n AavBa-
opévn ocuyypan Hiag dsopevpévng Aé€Eng TS YAWoGo G TTPOYPAUUATIOOU
1N N xprion pag Sopng EAEYXOU XWPIG TNV EVIOAN TEPUATIOUOU TNG.

‘Eva A\dBo¢ mou mpokaAEgital KATd T cuyypa@r) ToU TPOYPAUUATOC avi-
XVeVETAL A TO HETAYAWTTIOTH, O OTT0I0¢ EUPAVI(EL TTPOC TOV TTPOYPA-
MATIOTH KATIOLO TIPOEISOTTOINTIKO UAVUUA. AV TO TPOYPAMHA TIEPIEXEL éva
AABOC AUTAC TNG MOPPNG, OEV EMTPETETAL N EKTENEDH TOU, PEXPL VA TO
S10p0WOEL O TTPOYPAPMATIOTAC.

Ta ouyxpova TTPOYPAUUATIOTIKA TIEPIBANOVTA JAG TIPOPUAACTOULV aUTO-
pata amo ta AdOn katd tnv VAoTToIiNon, agoU TTAPEXOUV EPYAAEI AUTOUA-
TOU EAéyXOU OUVTAENC TWV EVTOAWV Kal TTAPAKOAOUBOUV TOV TIPOYPAUa-
TIOTH KATA TN ouyyPa®r) Tou MPoYPAuuatoc. MOAIC S1amoTwoouy KATTolo
OULVTAKTIKO AAB0¢, oTapatouy Kal amartouv Tn 810p0waor Tou. ZuvhiBwg
avtidapBdavovtal akpiBwe To AdBo¢ mou SnuioupynOnKe Kal TpoTeivouv
AVOAUTIKA ToV TPOTTo S10pOWoNC Tov, EPaviCovTag o€ EVNUEPWTIKO TIAAI-
olo TNV 0pBr} ouvtaén TN EVTOANG Tou TTPOKANBONKeE To AdBOC.

NAON Katd tnv eKTéAeon

Ta AdBn mou MpoKAAOUVTAL KATA TO XPOVO EKTENECNG TOU TIPOYPAUMATOG
givat mo emwduva yiati cuvnBwg epgavifovtal og TPAYUATIKO TTEPIBAN-
AoV eKTENEONC KAl TIC TTEPIOCOTEPEC POPEC TIPOKAAOUV TOV AVTIKAVOVIKO
TEPUATIOMO TNE EQAPHIOYNE Kal TO Kpéuaopa (crash) Tou CUGTAMATOC.

‘Otav éva A\aBoc¢ mpokAnOsi Katd TNV eKTENECON TNG EQAPHOYNG, gival Su-
vatod va aVTIHETWTIOOE] HOVO PE TN XPNON EVIOAWV TTPOYPAMHUATOC TTOU
To TayI8€UOLV Kal EKTEAOUV TIG KATAMNNAEG S1adikaoieg xelptopoU Tou.

H mpoAnyn tétolwv Aabwv gival apketd SUOKOAN, agoUl cuvnBwC oPEi-
Aovtal o€ KAataoTAoel TTou Oev gival eUKOAO va eheyxBouv amd Tov mpo-
YPOUMATIOTH, VW TTOAEG pOpEG eppavifovTal HETA amd PHeYAAO XPOVIKO
Sidotnua. Térola Aabn ivat Suvatd va mpokAnBouv amd Tnv KARoN piag
Siadikaoiag pe Sedopéva mou dev pmopei va xelptoTei, dmwg n avaditn-
on Saypappévwy apxeiwy, n mpoomnddela diaipeong evog aplBuol Pe to
undév, n urrepxeilion Wag apBuNTIKAG MeTaPANTAG 1 amod SuoAetoupyia
TOU UAIKOU UEPOUC TOU UTTOAOYLOTH, OTTWG N KATAGTPOPH TOU GKANPOU
6{0KOU TOU GUCTHUATOC, O TEPUATIOUOC Ulag oUvOeong SIKTUOU Kal N
aAmooUVOEDN TOU EKTUTIWTH).

loTopPIKO onuEiwpa

Mtua ané tg npwteq

BAdBeg nou epgaviotnkav
OTOUG UNOAOYLOTEG Atav
€va BpaxukUKAwua

nou o@eAétav otov
EYKAWPLOMO €VOG EVIOHOU
(bug) ot0 e0WTEPLKS EVOG
unoAoytoti. Ané 1o yeyovog
autd sivat noAU niBaveé va
npoépxetat o 6pog bugs,
ME Tov onoio avag@epdéuacte
ota AdBn nou gpgavidovial
o€ éva npéypapya.

13. EKT®AAMATQXH NMPOTPAMMATOZX
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Noyika AaBn

Ta Aoyikd A&On givail ouvnBwg AaBn oxedtaopol kat 6ev mpokalouv n
S10KOTTH TNG EKTEAEONC TOU TTPOYPAPMATOC. EVW 0 HETAYAWTTIOTAC TNC
YAWOOAG TTPOYPAPMUATIOHOU eV aVIXVEVEL KOVEVA CUVTOKTIKO AABo¢ Kal
KOTA TNV EKTENEON TOU TTpoypAupaTtog Sev mapouaidlovtal avemBuunTeg
KOTAOTACEIG OPAANUATWY, TEAIKA &gV mapdyovTal Ta EMOUUNTA ATTOTENE-
oparta.

H avixveuon tétowwv Aabwv dev gival Suvatd va mpaypatomonbei amod
KATTOl0 £pYaAEio TOu uTmoAoyloTr Kal SlamoTtwvovTal povo pe tn diadi-
kaoia eAéyxou (testing) Kal TNV avAAUON TWV ATTOTEAECUATWY TWV TIPO-

YPOUUATWV.

To 1o Snuo@Aéc MO0 TTOU TTAPOUCIACTNKE OTNV LOTOPIA TWV UTTOAOYIOTWV €ival To TPOBAN A TOU
€1oug 2000 (millennium bug). To mpdPAnua autod gival IG1OHoP YO, Yiati ogeiletal o cuvduacopévn
MPORBANUATIKNA AEITOUPYIO TOU AOYIGHIKOU KAl TOU UAIKOU JEPOUC TOU UTTOAOYIOTH KAl KON ama-
OXOANOE XPOVIKA TNV KOWVWVIA LAG APKETA TIPIV ATTO TNV OUGCLACTIKI EMPAVION TWV CUVETIEIWY TOU.

AN\Q ONUAVTIKA TTPOBARUATA TTOU TIAPOUCIACTNKAV OTNV I0TOPIA TWV UTTOAOYIOTWV Kal armodoBnkav
otn SucA&rtoupyia Tou AoylouIKoU sivat:

I To 1962 10 StaoTnUIKO dxnua Mariner 1 ektofeUtnke amd 1o akpwtrpl Canaveral Twv Hvwpévwv
MoAitelwv TG APEPIKAG Yia Tov MAavTn A@poditn. MeTd Tnv amoyeiwaon o mOPAUAOG TTOU KATEV-
Buve 10 Sl1a0TNIKG dXNUA £XO0E TNV KATEVLOUVOT TOU KAl Ol TEXVIKOI TNE S1AGTNUIKAG UTTNPETiag
Twv H.MN.A. (NASA) avaykdaotnkav va Tov avativa&ouy, Tiplv autog KATAoTPAPE og KATTOL0 OnUEio
™G yng kat kivduvevoouv avBpwmiveg (wéc. EuTuxwg To Slaotnuikd oxnua dev gixe avBpwrivo
m\fpwpa. H avagopd tng NASA amédwaoe To atuXNUa 0TV E0QAANUEVN AVTIKATAOTACN £VOC Oe-
TIKOU TIPOONOU e apvnTIKO o€ pia evtoAri FORTRAN Tou AoylopikoU TAoriynong Tou mupavAou.
To ecpalpévo mpdonuo oToixloe Tepimou 80 ekatoupupla Soldpla.

1 To 1990 éva AABoc¢ o€ pia eVTOAN TOU AOYIOUIKOU TWV VEWV CUOTNUATWY SpOooAdyNnong TnAe-
PWVIKWV KAACEWV TN eTALPEIAC TNAETIKOWVWVIWV AT&T, TPOKAANECGE TO UITAOKAPIOUA TOU UEYA-
AUTEPOU TUNMATOC TOU TNAEPWVIKOU SIKTUOU TwV Hvwpiévwy MoAitelwv Tng ApEPIKNC. MNepimou 5
EKATOMMUPLA TNAEPWVIKES YPAUUES SIOKOTINKAV YId EVVEA WPEC.

I O enefepyaoTnic Pentium 1o étog 1994 mapouaciaoce SuoAeITouPYia, Aol € OTIAVIEC TTEPITTWOELG
€01ve E0QANUEVEC ATTAVTHOELC O TTONUTTAOKEC MABNUATIKEG £€l0WOEIC. To TPSBANUA avaKAAUQTN-
K€ amo tov kabnyntr Thomas Nicely oto Mavemotiuio Lynchburg otn Virginia twv Hvwpévwy
MoAtelwv TNG APEPIKNG. APXIKA I KOTAOKEVAOTPLA €TAIPEI apvhOnKe TNV UMApPEn Tou, aAAd o
OUVEXELD UTTOXPEWONKE VA AVTIKATACTHOEL TOUG TIPOBANUATIKOUG ETTEEEPYACTEC KAl CUUPWVA LUE
ekTIMAOEIC Samdvnoe yI' auTo To OKOTO TTEPITIOU 450 eKATOMMUPLA SOAApPLaL.

I To é1og 1995 empoKelTo va yivouv Ta yKaivia Tou véou dieBvoug agpodpopiouv oto Denver Twv
Hvwpévwv MoArelv Tng ApEPIKAG. To agpOSPOUIO EixE KATAOKEUATTEL UE OUYXPOVN TEXVOAOYIa
Kal 61€0eTe éva autépaTo cUOTNUA HETAPOPAC ATTOOKEVWV. Me Tnv évapén A&itoupyiag Tou To
oUOTNUA PETAPOPAC ATTOOKEUWV TTAPOUCIATE AEITOUPYIKA TTPOBAAUATA, UE CUVETIEIA TNV KATO-
OTPOYI AMOCKEVWV EMPBATWV Kal Tou 18iou Tou cuoTAHUATOC. To agpodpopio SiékoPe TN Ael-
ToUpPYia Tou Kal EMavVAAEIToUpYNoE SEKAEEL UAVEC APYOTEPA KAl UE KAAOIKO CUOTNUA UETAPOPAC
ATTOOKEL WV, EMPBAPUVOVTAC TOV TIPOUTTIOAOYIOHO KATACKEUNG TOU KATA 3,2 eKaTtoupupla SoAdpla.

N
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13.2 | Eko@aApdtwon

H Siadikaocia eAéyxou, evtomopoL Kal S10pBwong Twv OPAAUATWY EVOG
TIPOYPAUMATOC KaAEiTal kopaiudtwon (debugging). Ztéxoc Tng Stadika-
olag EKOPAAUATWONG Eival O EVTOTIIOUOC TWV CNUEIWVY TOU TTPOYPAUUATOS
TTOU TTIPOKAAOUV TIPOBARATA 0T AElTOUPYia TOU.

H epyaocia tng eko@alpdtwong Sev eival eUKOANn, amartei fabid yvwon
NG YAWOOAG TTPOYPAUUATIOHOU KAl QUOIKA AVTIOTOIXEG IKAVOTNTEG amd
TOV TTPOYPAUUATIOTH. [a ToV evtomopd evog AdBoug dev undpyouv 181ai-
TEPA MUOTIKA Kal TPIK. H eko@aApdtwon givat éva mpdBAnua AoyIKAG Kal
000 1Mo KAAd avTINapBAVETaL O TTIPOYPAUMATIOTAC TOV TPOTIO TTou £pyAle-
TAL TO TIPOYPAWA, TOCO TTILO EUKOAA Kal cUVTOUa Ba evtomioel AdBn mou
TPOKAAOUV SUCAEITOUPYIEC.

Y& éva oUyXPOVO TIPOYPAHHATIOTIKO TTEPIBAANoV Sev xpetaletal Glaitepn
pveia yia ta AdOn mou mapouactddovtal Katd To Xpovo oxedlacpou, agou
auTd, 0w avapépOnkKe, ival CUVTAKTIKA AABN Kal TIC TTEPIOCOTEPEC
POPEC TO TIEPIBAANNOV TIPOYPAUUATIOUOU TA AVIXVEVEL AUTOUATA KAl TIPO-
Teivel T S10pBwor Toug. AKON Kat av To epIBANAov dev TTpoTeivel Tn
O16pBwon, 0 LETAYAWTTIOTHS SUNAUPBAVEL Kal TIEPLYPAPEL TO AABOG Kal
OTN OUVEXELO O TIPOYPAUMATIOTAG UITopel TOAU eUKOAa va To S10pBwaoEL.

Ta AaBn mou Kupiwg pag anmacolovv otn eAon TNG EKOCPAAPdTwonNg &i-
val Ta Aoyikd A&Bn kat ta AdBn mou mapoucidlovtal Katd TO XpOVO eKTE-
Aeong Tou poypdupaToc. H eko@aipdtwon Tétolwv Aabwv umopei va
Yivel péoa amo epyaleia eko@AAUATWONG 1 Ao eISIKEC EVTONEC 1) ouvap-
TNOELC TTOU TIPOOPEPEL TO TIEPIBANNOV TTPOYPAUUATIOHOU.

13.3 | Epyaleia eEko@alpdtwong

MOANEC POPEC O EVTOTTIIOUOC EVOC OPANUATOC gival ISlaitepa SUGKOAOC Kal
yla va emtevxOei xpeldletal cuOTNUATIKEA TTAPAKOAOUONON Kal avaiuon
Twv dedopévwy Tou poypdupatoc. Ta clyxpova epyaleia TTPOoypaUa-
TIoMOU Sivouv TN SuvatdTnTa OTOV TIPOYPAUMATIOTH VA TTAPAKOAOUOEI Tl
oupPaivel 0TO TTAPACKAVIO TOU TTIPOYPAMMATOC KATA TO XPOVO EKTEAEONG.
Autd emtuyxAveTal pe tn Xprion KatdAAnAwv epyaleiwy, TOU TTAPEXOUV
TOANEC SuvaTdTNTEG EAEYXOU KATA TN SOKIPAOTIKY EKTENEDN EVOG TTPO-
YPAuUaToc. Ta meploodTePa EpyalEia TPOYPAUUATIOHOU cuvodelovTal
amno nmpoypduuata 5i16pbwone (debuggers).

Me ta epyaleia eko@alpudtwong ivat Suvatd va ep@avietal n Tiun hag
METABANTAC 1 MIOC EKPPAONG, VA YiveTal SUVAUIKN EMEUBaon O KAmolo
onueio 6ivovtag S1a@opeTIKA TIUA O€ Wi LETABANTH 1 va eKTEAETAL Brpa
TPOC P TO TTPSYPAUHA VIO TOV EVTOTIIOMO TNE EVTOANG TTOU TTPOKAAE(
TO OPAAuA.

3TN ouvéxela Ba ava@Eépoupe TIG BACIKEG AEITOUPYIEC EKOPANUATWONG
TTIOU TIPOCPEPOULV TA TIEPIOCOTEPA TIPOYPAUUATIOTIKA TTEPIBANOVTA:

Ekeppdosic eAéyyou

Ot ekppdoeic eAéyxou (watch expressions) gival XprCIUEG Yla TNV APESN
TTAPATAPNON TIUWV PETARANTWV 1 EKPPACEWY KATA TNV EKTEAEON EVOC

0

H sioaywyn ypapuwv pe
ox6Ata o€ éva npdypappa
unofonBd cnpavikd tnv
€KO@aApdtwon.

Ta ovépata twv petapAntov

npénetL va avayouv
0TO NEPLEXOPEVOS TOUG,.

‘Etol dteukoAUvetal n

EKOQaApdtwaon.
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TTPOYPAMMATOC. AKOUN UE Hia EKppach eAéyxou, UTTAPXEL N SuvatdTnTa
va SIOKOTIEL N EKTENEDN EVOC TTPOYPAUUATOC, OTAV AANAEEL TO TIEPIEXOUE-
VO MG HETABANTAC 1 SeXTel OUYKEKPIUEVN TIUN. ME TIC EKPPATELC ENEY-
XOU TTAPATNEOUE TN CUUTEPIPOPA MIAC METABANTAC R MIAG EKPPAONC O
OAN TN S1APKELD EKTENEONC TOU TTPOYPAUMUATOC.

2x. 13.1. Eupdvion ekppdoswv eAéyxou

Znueia Siakomnc

'Eva onueio dtakomri¢ (breakpoint) SI0KOTITEL TNV EKTENEDH EVOC TTPOYPA-
paToC akpIBWE TTPLV ammd Jia CUYKEKPLUEVN EVTONR. Ta onueia Stakommg
XPNOUOTTOIOUVTAL VI TOV EAEYXO TNG KATAOTAONC TwV SedoUéVv O€ OU-
YKEKPILEVO onueio Tou mpoypdupatoc. Opifovtal oTov Tnyaio KWOIKa pie
TO papKdplopa KABe evToAg, oTnv omoia BéAoupe va SLIaKOYOUE TV
EKTENEON TOU TIPOYPAUUATOC.

Brjpa mpog Bripa ektédeon

Metd tn Siakomn ekTéAeong amd éva onpeio Slakomng, mapéxetal n duva-
TOTNTA VA CLVEXIOTEL BAa TTPOC Bria N EKTENEDN TOU TIPOYPAUATOC. Mg
N Aeltoupyia auTr WToPOUUE VA EEETACOVE BNUATIKA TO ATTOTEAECUATA
KABe evTONAC 1] pouTivag Tou mpoypAuuaToc.

5

Frivars Sur Filsliechowl Cleckl]
1f Wight (howliscl . Paxh, B} < ™™ Then
Imwpul.Picture = Loadficours flewiisci-Fech & ™" @ Folsliscloni.fi lanss)
B L
(-] Imngel  Fiocare = ladd iecees (I llar i Farh & Pl Lol i soiang |7 ||

=i 4] | i l i [

2x. 13.2. Znueio Siakomri¢ otov KWOIKA TNG EPApUOYHS

lotopiko

Me autn Tn Aettoupyia katakpateital iotopiko (history) Twv TeAeutaiwv
€VTOAWV TToU ekTEAéoTNKAV. AlaAlovTag TO I0TOPIKO AUTS UITOPOULE VA
eNéyEoupe T pon Tou mpoypdupatog Badifovtag umpog i miow péoa
oTov KWSIKA.

IxvnAdtnon

Aivel Tn duvatdTNTa APYNS EKTEAEONC TOU TIPOYPAUMUATOC, EVW TTAPAANAN-
\a epaviletal @wTIoPEVN N EVTOAN TTOU eKTeAEiTaL KABE popd. H yvnAd-
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tnon (tracing) evog mpoypaupaTog Eekiva amo éva onueio dlakomng, mou
€xel eloayBei oTo MPOYypapua Kal Asttoupyei o€ eminedo eVTOAAG EKTEAW-
VTaG KABe popd pia evtoln i og emimedo Siadikaoiag eKTeEAwVTAC KABE
@opd 6An ™ Sadikaoia.

Nerrovpyia aueoncg ektédeong

Me tn Aetrtoupyia dueonc ektédeonc €xoupe tn SuvatdTnTa O€ KATTOLO ON-
JEio S1aKOTTAC VA TTANKTPOAOYHCOUIE KAl VO EKTEAECOUE AUETA OTTOLA-
OToTE €VTOAN HE OKOTIO TN AOYIKK aAAayr TNG PONG EKTEAEONC TOU TIPO-
ypdaupatoc.

T varh e
45

? varh

15

? intivachk) 5 int iwarch)

.

I

-

e | | o

Zx. 13.3. Eupdvion Twv mepLexoUEVWY TwV EKQPACEwV O€ AsiToupyia
dueonc ektédeong

Ot AetrToupyieg Twv epyaleiwv EKOPAAUATWONC O YPAPIKA TTEpIBAAovTa
paypatomolovvtal péoa amo e181kd mapdBupa (m.x. mapdBupo eAéyxou,
TapABupo APESNG EKTEAEONC), EVW OTA UTTOAOLTIA EpYANEia ammd eMAOYEG
HEVOU EMAOYWV TTOU TTIPOOPEPEL TO TIEPIBAANNOV avATTTUENC 1] E EIBIKEC
EVTOAEC OTOV TTNYaio KWOIKA.

‘Evag mpoypappaTiotnc ou Sev gival e€otkelwévoc Kat dev yvwpilel To
XEIPIOPO TWV gpyaleiwv eKOQAANATWONG i} av epyaleTal o€ éva TePL-
BaM\ov mou Sev Tou Tapéxel avTioTolxa EpYAAEia, UTOPE( va UAOTTOINOEL
OPKETEC ATTO TIG AEITOUPYIEG EKOPAAUATWONG TTOU Ava@EéPOnKay, pe TNV
MAPEUBOAA EVTOAWV EUPAVIONG I EKTUTIWONG KNVUMATWY, TILWV JETA-
BANTWV 1 EKPPATEWV.

13.4 | Xelpiopog Aabwv
KATA TO XPOVO EKTENEONG

Ta AdBn mmou TPoKaAoUVTAL KATA TNV EKTENEDT EVOC TTPOYPAUUATOC UTTO-
poUV va PokANBoLV and mapa MOANEG attieg. O MPOYPAMMATIOTAG gival
UTTOXPEWUEVOG HECT ATTO TO TIPOYPAUUA TOU va TTPoPAEYEL KABe mBavo
A&Boc¢ mou pmopei va cupPei oto ePIBANNOV EKTEAEONC, WOTE VA TO AVTI-
METWTTIOEL KAl va amo@Uyel SUCAPECTA ATTOTEAECUATA YIA TO XPHOTN.

H Siadikaoia xelptopou Aabwv Katd 10 Xpovo ekTéAeon  eival amir. H
EKTENEON KAOE EVTOANC TTPOYPAUMATOC ETIOTPEPEL Jia EVOEIEN TToU TTE-
plypd@el av oOAOKANPWONKE EMTUXWE I TTAPOUCIACTNKE KATIOl0 AdBoC.
‘Otav mapovoiaoTei éva AdBoc¢, 0 TPOYPAUMATIOTHC TIPETTEL VA EKUETAN-
Aeutei auth TNV évoelén kal péoa amd eviohéc kwdika va dwaoel duvato-
NTEC S1aPUYNC OTO TTPOYPAUUA.

7 \

KdBe AdBog napdyel €vav
KwOKO AdBouc. YuvnBwg
0 MPOYPUNHATIOTAG
OnpLoupyel YEVIKES
dladikaoieg xelplopou
AaBwv, nou 11 evidooel

\05 BBAoBrAKeC. )
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Apxn

A6pBwon
AdBoug

y

4

EvtoAn AdBoug ’
Mnxaviopég
XEPLopoU AdBoug

|

®

Ma v avixveuon Kat
TO XELPIOHG TwV AaBwv
nou pegavidovtat
Katd Tnv EKTEAEON
€VOG npoypdupaTog
OTIG YAWOooEG
npoypapyatopol
Java, ADA kai C++
Xpnatlyonoleital o
MNXaVIOUOG TwV

e€apéacwv (exceptions),

evw otn Visual Basic
undpxet €0IKNA EVIOAN
(On Error GoTo).

<NAL _OXl_  Kpiowo
topBwvstm V
Mnvupa
Endépevn
€VIOAR
2x. 13.4. Aidypauua porig ‘=
avTipeTwmong Aabwv katd T )\'
TO XPOVO EKTEAEONC &)

Mo avaAuTIKd 0 XELPIOPOC VOG AABOUG KATA TO XPOVO EKTEAEONG TTEPL-
ypdopetat we e€AC:

>Tnv evotnta mou BéAoupe va mpooBéaoupe SuvatoTnNTEC XEIPIOUOU Aa-
Bwv, XpNOILOTIOIOUE TOV AVTIOTOIXO PNXAVIOUS avixveuong Aabwv mou
TIPOOPEPEL TO TIEPIBANNOV TIPOYPAUMATIONOU.

‘Otav mpokAnBei éva AdBo¢, 0 UNXAVIOHOC AViIXVEUONC LETAPEPEL TN PO
EKTENEONG TOU TIPOYPAMMATOC O€ €va TUAMA KWSIKA XEIPIOUOU AdBoug
(exception 1 error handler), oto omoio meptypdpel To AABo¢ TI¢ TEPIOTO-
TEPEC POPEC HE KATTOLO APIOUS. TO CUYKEKPIUEVO TUNMA KWSIKA cuvrBw¢
Bpioketal péoa otnv idia evétnta mou mpokaeitat to Adaboc.

H poutiva xelptopot tou AdBoug givat StapopeTikri KABe @opd Kat dnui-
OUPYEITAL ATTO TOV TTIPOYPAUUATIOTH EISIKA YIA TO XEIPIOMO Twv AaBWwV TTou
MITOPE( va TTPoKUYPOULV aTTO TNV EPYATIa TTOU EKTEAEITAL EKEIVN TN XPOVIKA
OTIYMH, ME OTOXO PUOIKA TNV avWOLUVN ATTEUTTAOKK TOU TTIPOYPAUUATOC
amno TNV evoexOpeVn TPORANUATIKA Katdotaon.

3TN CUVEXELD TIEPLYPAPOUE OPIOHEVEG EVEPYELEG TTOU Ba PmopoVcapE va
oupmepNdBoupe oto TURpa Kwdika mou Ba yivel o xelplopd Tou AdBouc:

I Na diopbwooupe péoa amo eviolég Kwdika to AdBo¢ 1y va dwooupue
™ duvatoTnTa 01O XPOTN Va S10POBWCEL TNV AlTia TTPOKANONG TOu Ad-
Bouc. TN OUVEXELD VA EMOTPEPOUE TN PON EKTENEONC OTNV EVTOAN
TTIOU TIPOKAAECE AUTH TNV KatdoTtaon AdBou¢. Mia Tétola katdotaon
pmmopei va pokAnBei amd tnv mpoomdbela Tou XprioTn VA EKTUTIWOEL
KATIOLO OPXEIO, EVW O EKTUTTWTAG €ival KAEIOTOG. MOAIG aviXVeUTE( TO
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AGBo¢, EVNUEPWVOUE TO XPNOTN OTL O EKTUTTWTIAC Eival KAEIOTOC Kal
a@ou BePaiwboupe 6Tt S1opBwONKe To AABOC, EMOTPEPOUE TN PO
EKTENEONC TOU TIPOYPAMMATOC OTNV EVTOAN EKTUTTWONG, N OTToia OAO-
KANPWVETAL UE EMITUYIA.

I Na alohoyriooupe TNV EVTOAN TTOU TIPOKAAEDE TO OQAAMA Kal av Ogw-
priooupe OTI N ekTéNeDH TNG SeV gival KPIoIUN yia TNV Epapuoyn, va
METOQEPOUNE TN PON EKTENEONC OTNV EMOUEVN EVTOAN. H ekTéNeon
€VOC apXEIOU X0V TAUTOXPOVA ME TNV EKTENEON UIAC pyaciag (T.x.
avtypagr apyxeiwv) dev gival onpavTiKr, EQOCOV N CUYKEKPIUEVN EP-
yaoia oAokAnpwveTal Ye emtuyia.

I Na Bswpricouvpe 181aitepa KPIOIUO TO CPANUA KAl AQOU EVNUEPW-
OOUUE TO XPNOTN, VA TEPUATIOOUME TO TTPOYPAMUA. AUTOG O TPOTIOG
(PUOIKA TIPETIEL VA aTTOPEVYETAL, YlaTi oOnyel TNV EKTENEDN TOU TIPO-
YPAUMATOC O€ ArmOTOUN SIAKOTIN UE ATTPOBAETTTEG GUVETTEIEC.

‘O\eC Ol TTOPATIAVW EPYATIEC TTPAYUATOTIOIOUVTAL PECA aTTO KATAANAES
EVTOAEC TTOU TIPOOPEPOUV OXeOOV OAa Ta cUyxpova TepIBAAovTa po-
YPOAUUATIOHOU. YTIAPXOUV EVTOAEC TTOU avixveLouV éva AdBog, divouv tnv
TEPLYPAQP TOU (ApOUNTIKA 1 KAl e MAVUUA) KAl EMITPETOUV TN HETAPI-
Baon ¢ pong ekTéNeonc TOu TTPOYPAUUATOC.

-

Avake@alaiwon @

To {nToLpEevo KABE XproTn €ival éva PIAIKO Kal 0TaBepO TTPOYPAMHA TTOU
Ba gpyaletal KAtw amo omolecdnmote oLVONKEC Kal Ba mpoAafaivel OAeC
TIG E0QPANUEVEC TOU MAOYEC. H 0woTr eKoaAUdTwon evog TpoypApa-
TOG €XEl WG ATTOTENECHA TNV KATAOKEU TETOIWV TTPOYPAppdTwyY Tou Ba
Tapouctacouv 600 To Suvato Aydtepa mpoAnuaTa 0To XprRoTn.

H eko@aApdTwon amoTelei pia amo TIC PACIKEC EpYATieg TTOU TTPETEL VAl
KAVEL O TIPOYPAMMATIOTAG YIa TNV OAOKAN pwon evog mpoypdupatoc. Katd
™ S1ad1kacia TNG EKOPAAUATWONC O TTPOYPAMMATIOTAG TIPETIEL VA EVTOTTI-
oelL Kat va S10pOwaoel Ta onpeia Tou TTPOYPAUUATOC TTOU TUXOV TTPOKAAOUV
A&ON. Na tnv emitevén Tou oKOTTOU AUTOU TIPETIEL VA KAVEL TOUC KATAAAN-
Aoug eAéyxoug Kal va avaAUOEL TO TTIPOYPAUUA TOU JECA amo Ta epyOAEia
EKOPANUATWONG TTOU TOU TIAPEXEL TO TIEPIBAANOV TIPOYPAUHATICHOU.

TENOC O TPOYPAUUATIOTAG YIa va SNUIOUPYNOEL AC@AAN KAl TTOLOTIKA
TIPOYPAUMATA, TIPETEL VA TIPOPBAEPEL OAEC TIG KATAOTACEIG AdBou¢ TTou
pmopei va cupouv oto mePIBAAOV EKTEAEGNG ATTO KAKO XEIPIOUO 1
TPOPBANMATIKO EEOTTAIOUO KAl VA SWOEL OTO TIPOYPAMMA TOU SUVATOTNTEC
QVTIETWITIONC KAl TPOTTOUC S1aPUYNC.

13. EKT®AAMATQXH NMPOTPAMMATOZX

Né€elc-kAe1da
Né&bog,

‘EAeyxog,
Ekogaludtwon,

Epyaleia ekopalpdtwong,

Xelplopdg Adboug

~

J
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@® Epwriocsc - Oépata yia culitnon
1. Na §08o0v mapadeiypata AabBwv mou gpgaviovtal cuxvda oto Aoyl-
OMLKO.
2. Na yivel ourTNoN OXETIKA E TIC EMITTWOELS TwV AABWV Tou AOYIGUIKOU.

3. MeplypaPTe TO XEIPIOUO VOGS AABoUC TTou gu@avileTal KATA TO XPOVO
EKTENEONC EVOC TTPOYPAUUATOC,.

4. NeptypdPTe TN XPNOILOTNTA TWV EPYANEIWV EKOPANUATWONC.

5. Na yivel cu{ritnon yla Ti¢ artieg mou odnyouv 0TNV KATACKEUN TTPO-
BANUATIKOU AOYIOUIKOU.

BiBAoypapia
1. Eykukhomaideia MAnpo@opikng kal Texvohoyiag YmoAoylotwy, Ekdoé-
oelg Néwv Texvoloylwy, Tépog 2, ABrva, 1986.

2, Mav. NoAitng-HA. Navvomouloc: Mpoypappationdc pe tn Visual Basic
4.0, Ekdooeic Néwv Texvoloyiwy, ABrva, 1997.

3. Ivars Peterson: Fatal Defect:Chasing killer Computer Bugs, Science
News, USA, 1995,

240 ANANTYZH EOAPMOTQN XE MPOTPAMMATISTIKO MEPIBAAAON



® KepdAawo 14

A&loAdynon -
Tekunpiwon

| nePIEXOMENA N

Kpunpia a&loAdynong
npoypdpparog

Tekpnpiwon
npoypaupatog

KUkAog {wng
AoylopLKoU




Eicaywyn

H a&loAoynon gival 1o teheutaio 0TAd10 0TV TAPAYWYr EVOC TIPOYPAU-
paToC. Z' auTtd To KEQAAALo Ba avagépoupe Ta Kpithipla BAcel Twy omoi-
wv a&loloyeital éva mpoypapua, 6a dwooupe Sidpopa mapadeiypata Kal
Ba amavtcouuE EpWTACEIG OTTWC "ylati autr N Auon gival mpoTiudTePN
amd TNV AAAN", otnpifovtag TNV amod@acn Hag 0 auTd Ta Kpitrpla. Oa
ou(NTHOOUE TNV AVAYKAIOTNTA, TN ONUACIA, TO OKOTIO Kal TIG KATNYOpPIeg
NG TEKUNPiwoNg, KaBWE Kal Tn onuacia Tng Katd ¢Acn cuvtripnong Tou
npoypdupatoc. Oa dwaooupe odnyieg yia tn cuvtaén evog VTOC (Visual
Table Of Contains), plag S1aypappaTIKAG TEXVIKAG TTOU XPNOIOTOLETal
OTNV TEKUNPiwon evéc mpoypdupatoc. Oa culnTHOOUE YIA TIC QACELC
avamtuéng evog Mpoypdppatog kat Ba doupe wg oxetiCovtal Ye TIG ¢a-
OEIG TOU KUKAOU (N ¢ EVOC TIPOYPAUMATOC.

AdakTIKOi oTOYOL

2TOX01 TOU KeaAaiou autou gival ol HadnTég:

U va Satumnivouy yia 1o 810 mTpoRANUa eVOANAKTIKES TIPOYPAMUATIOTI-
K€ AUOELC, va TIC CUYKpPivouv Kal va TI¢ aloAoyouv ue Baon mpokabo-
ploPEVA KPLTAPLA,

U vanpoodiopilouv ta dpta xprong KABE poypauuaTtog mou Snutoup-
youy,

U va avalntolv kai va S1epeuvolv TIC SUVATOTNTEC EMTEKTACNC TWV TIPO-
YPAUUATWY TToU SNUIOUPYOLV (VEEC TTPOOHETEG AEITOUPYIES, K.ATT),

U va a&iohoyolv Ta mpoypduuaTa Tou Snutoupyouy,

U va Slakpivouv TIOIEC gival ol avayKaieC ONUEIWOELC yia TNV TEKUNPiw-
on TOU TIPOYPAUUATOC,

U va ouvtdooouv To QAKENO TEKUNPIWONG TNG EQAPUOYAS,

U va diakpivouv ta otddia Tou KUKAoU {wr|G EVOG TIPOYPAUUATOG,.

MpogpwTAOELG

3 TMotevelg 61 To Ao TNG Snuloupyiag evog TPOYPAUMATOC Eival TO
va To B€0e1g og mapaywyn;

3 Nopilelg 611 n Avon Tou mpofBAnpaTog mou SlatuNwoeg eivat povadt-
Kn;

3 Tvwpilelg 11 ival makéTo AoyIoHIKoU Kal TTold N S1a@opd Tou UE To
TPOYPAUMCY;

3 'EXEIC AKOUOEL Y1a TO PAKENO TEKUNPIWONG TPOYPAUUATOC;
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14.1 | Kpitripla a§lohéynong mpoypappatog

‘Eva mpoypappa alohoyeitat Ox1 pévo amod to av Aeitoupyei ) dxL, mpaypa
autovoNnTo, aANd Kat amd To av MANPoi Kamola KpItripla.

‘Eva mpdypappa 6mwe 6Aa ta mpoidvta afloloyeital Kal amo Tov Kata-
OKeLAOTHA TOU aANA Kal amod To XPRoTn Tou. Emopévwg ta kprtrpta aélo-
Aoynong mpémel va KaAUTITouy Kal Ti¢ Vo mMAevpéc. ETol éva ToLoTIKO
AOYIOUIKO TIPETTEL VA EXEL

E Am\étnTa - TumikéTnTa (AmAEG SopEg, idla avTipeTWMIoN iSlwv po-

BAnuaTwv)

E Okétnta (avoxr ota Aadn, minpoeopnon Kat ToAd GAa)
T Everéia (buvatdTnTa EMEKTACEWVY KAl TPOTIOTIOICEWV)

I Aomotia (exTéNeon xwpic Aadn)

T Taxutnta

Ta kpttrpla TNG AmAOTNTAG KAl TUTIIKOTNTAG, TG EVEAIEiag, TG a&lomoTi-
ag Kat TG TaxuTNTaG, agopolv TeXVIKA Bépata Kal gival Ta KpITipla mou
XPNOLUOTIOLEL O TIPOYPAUMATIOTAG, O KATACKEVAOTAG TOU TTPOYPAMMATOG,
TPOKEIUEVOU va a&loAoynOEL TO €pYO TOU. TO KPITAPIO TNE GINKOTNTAC
givat To kat' e§oxnv kpitriplo mou aflohoyeital amo To xprioTn TNG Epap-
poync. To TeAeuTaio AOyw TN MTOAUTTAOKOTNTAC TOU £Xel avamTuxBei Sie-
€001Kd o€ EexwploTo KepdAalo. ESw Ba avamtuoupue kat Ba Swooupue
mapadeiypata yia ta urrdAotma.

APKETEC POPEC TTPOOTIABWVTAC VA TNPEHOEL KAVEIC Ta KpITrpla autd, Bpi-
OKETAl UrPooTd o€ SINupata. Mpdyuatt otnv mpoomdbela va IKavoroln-
Oei kKamolo amd autd, Umopei To MPOYPAMUA VA UOTEPHOEL OE KATIOLO
AANO. X' AUTEC TIC TEPITITWOELG, N TIEipa o€ cuvduaouod pe T omoudal-
OTNTA TOU CUYKEKPIPEVOU XOPAKTNPIOTIKOV, Ba Swoouv Tnv amavinon
oto SiAnuua.

14.1.1 AnAOTNTA - TUMKOTNTA

310 Xpdvia ToU 0 OXeSIAOUOG VOGS TTPOYPAHUATOG ATAV TEXVN, KABE al-
yOp1BuoC £pepve TNV "uTToypa@" TOU KATAOKEUAOTH TOU. XUVNBEIa TNG
EMOXAG NTAV N VIOBETNON TIEPIMAOKWV TEXVIKWV (KATL OAV TIVEUHATIKEG
QOKNOELC), TTOU AANOTE EixaV 0TOXO VA AUCOUV UTTAPKTA TIPOoBARUATA, AA-
M\ote gixav otdxo To MPAYPAUUA VA Eival AKATAVONTO Yid OTIOIOVONTIOTE
Tpito Kal dANote va deifouv TnVv emdeldTNTA TOL TIPOYPAPUATIOTH. H
niopeia €de1&e 0TI 01 AUCEIG TTOU TTAPAYOVTAV UE AUTO ToV TPOTO SV HTAV
Ol KOAUTEPEC.

Ot avAyKkeg ouvVTAPNONG TWV TTPOYPAMMATWY, AANA Kat N e€ENIEN TOU LAIKOU,
€pepav oTadlakd auTAV TNV TAKTIKN 0To TTEPIBWPL0. XTO TTIPOCKNVIO PpéE-
Onke n amAéTNTa. Zrpepa TAEOV OTA TTPOYPAMMATA TTOU KataokeudlovTal:
1 EUkoMa yivetal avTIANTTd TI AEITOUPYIEC EKTEAOUV.

I EUKOAQ pmopouv va cupminpwBouv amd dAouc.

Map’ 6Aa auTd Kal CAPEPA TTIPOLKIGUEVOL TIPOYPAMMATIOTEG OAloBaivouy
P0G To OXeSIAOUO EVOG TIEPITTAOKOU TTIPOYPAMMATOG, XPNOIHLOTIOLWVTAG
ouvnBwc "loxupoTEPEC” SOUEG Amd AUTEG TTOU Eival AVAYKAIEG.

®

Ou npotewvépueveg AUoeLg
TwV NPoBAnpdtwy Tou
Ke@aAaiou akoAouBoUv
o€ peydAo Babué ta
KputtApla a&loAdynong
npoypdypatog,
npoonabwvrag

va KPAtnoouyv ia
Lgopponia peta&u Toug.

0

To anAd eivat wpaio!!
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Me 1o enodpevo mapddetypa divovtal yia o idlo mpdPAnua tpelg Stago-
PETIKEG ANUOELG Kal aXOoAA{ovTal KATA TTOCOV IKAVOTIOLOUV TO KPITAPLO TNG
AmAOTNTAC KAl TNG TUTTIKOTNTAG.

MAPAAEITMA 1

Aidetal taivopunpévog HovodidaoTatog mivakag akepaiwv aplopwv
1000 Oéccgwv. ZnTeital va KATACKEVAOTEI TPOYPAMHA, TO OTTOi0 va
Bpiokel Tn cuxvotnTa EPPAVIONG KAOE aplBuou Tou mivaka. Ta amote-
Aéopata va epgavifovtal otnv 0006vn.

‘Evag am\o¢ Kat Turmkog alydpiBuog Ba mpémet:

I Na divel 1ig idleg TIpEG OTIC HETAPANTEG, €iTe gival n apxr) TOU TTPOYPAu-
HATOG, €(TE TIPOKEITAL VIO VEO ApIOUO.

1 Auto mou yivetal omavidtepa (<>), e5w n arayr Tou aptBuou, va -
XwpiCel péoa oe éva AN, evw autd mmou yivetal cuviBwg (=) va Bpioke-
TAL OTNV KAVOVIKK POK TOU TTPOYPAMATOC.

I ‘Eva AN umopei va mpaypatomnolei Tov emOuunto Aeyxo.

‘Eotw O11 Ta TMEpLexOUEVa Tov Tivaka givat 2, 2, 3,3, 3,3,5,6,6,6,6,6, 7,

8,8,8,8,8,8,999099,9.Téte To mpdypauua Ba MpEmel va EUPAVIOEL

Ta €€N¢ amoteAéopaTa:
2 2
3 4
5 1
6 5
7 1
8 6
9 6

Ta emdueva Tpia mMpoypdupata AUVouv To TpoRANuUa.

IIPOT'PAMMA suyxvotntal
METABAHTEZ
AKEPAIEZ: i, S, Ipony A, A[1000]
APXH
i<-1
S <=0
[Ipony A <- A[i]
OZ0 i < 1001 ENANANABE
AN IIpony A <> A[i] TOTE
TPAYE Illpony A, S
lpony A <- A[i]
S <=0
TENOXZ_AN
S <- S+1
i <= 1i+1
TEAOZ_EINANANHWHZ
T'PAVE Ilpony A, S
TENOZ_NPOT'PAMMATOZ ZuxvoTtntoal
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IIPOT'PAMMA 3uxVvoTnta2
METABAHTEZ
AKEPAIEZ: i, S, Ipony A, A[1000]
APXH
i <=1
S <=0
lIpony A <- A[i]
OZO i < 1001 ENANANABE
OZ0 IIpony A = A[i] KAI i < 1001 EIANANABE
S <- S+1
i <= i+1
TENOZ_EINANANHVHZ
TPAYE Illpony A, S
Dpony.A <- A(1i)
S <=0
TENOZ_EINANANHYHZ
TEAOZ _NPOT'PAMMATOZ 2uxVvOTnto2

IIPOTPAMMA Xuyxvotntoa3
METABAHTEZL
AKEPAIEZ: i, S, Ipony A, A[1000]
APXH
i <=1
S <=0
lpony A <- A[i]
OO0 i < 1001 EINANANABE
AN IIpony A= A[i] TOTE

S <- S+1
i <- 1i+1
ANNIQR

T'PAVE Ilpony_ A, S
lIpony A <- A[i]
S <=0
TENOZ_AN
TENOZ_EINANANHWHZ
T'PAVE IIpony_ A, S
TEAOEZ_NPOT'PAMMATOZ 2uxVvOTnto3

APXIKA TTAPATNPOUUE OTL OAEG 0L AUCELG TTANPOUV OAOUC TOUG KAVOVEC TOU
SONUEVOU TTIPOYPAUUATIOHOU KAl YEVIKOTEPA OAWV TWV APXWV Kal KAVO-
vwv 1ou Bécape 6' autd To BiPAio.

2NV MPWTN AVUON CUVAVTOUUE Hia A0on He adpéc ypapuéc. Mpiv Tnv
emavalnyn TomoBeTouvVTal APXIKES TIMEG Kal SIVETAL N TTPWTN TIUN OTO
A(i). Méoa oo Bpoxo exwpilel To TUAMA TTOU gival yia OAa ta A(i), kal
TO TUAMA TTOU ekTeNEiTal, oTav SlamoTtwOei SlapopeTiko A(i). TENOC HeTd
TNV EMAVAANYPN €XOUUE €Va PEPOC TWV EVTOAWV TTOU EKTEAOUVTAL KAl OTaV
Bpioketal SiapopeTikd Afi).

21N 6eUTEPN AUON Yia KATTOLEC TIHEC TOU | Ba yivel SUo Popéc n epwTnoNn
i<1001. Autd Ba cuppei 6tav Bpebdei to Mpony_A(i). TéTe N e0WTEPIKNA
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emavaAnmtiky Sladikacia Ba TepuatioTel, Oa Yivouv n eKTUTIWON K.ATT.
KOl apéowe PETd Ba yivel n epwtnon i<1001, xwpic oto petady to i va
éxel au€nBei. Evag Aoyog mou ouvéPn autd gival 0TI XpnolpomolnonKe n
Soun 020 ... EMANAAABE mou gival loxupotepn ¢ AN mou mpayuatikd
Xpelaletat.

>TnVv tpitn Avon Sev éxoupe Tumomoinon, yati n Auon Sivel tnv idla Pa-
PUTNTA OTO CUVNBICHEVO YEYOVOC (=) KAl OTO OTTIAVIO (< >), TOTTOBETWVTAC
Ta péoa og éva AN...TOTE...AANIQE.

JUMUTTEPACHATIKA:
1 Hmpwtn AUon ival amhoVoTtePN Kal TUTTIKOTEPN.

1 H&gutepn Aoon dev mAnpoi To KPITHPL0 TNG AASTNTAC, UL TTOU XPN-
olpomolei dopr meploodtepo ouvVOeTN am' 6oo XpeldleTal.

I Htpitn Avon eival amAr), uoTEPET OUWC OE TUTTIKOTNTA.

MapatnpnoTe OTL KAl OTIC TPEIC AUCELC, Ol EVEPYELEC TTOU YivovTal OTav
aMalel To meplexduevo tou A(i) xwpilovtal og SU0 eMuEPOUC TUAMATA.
To éva "TPAWE Mpony.A, S" emavahapBdavetal to idlo mptv 1o Té€Ao¢ Tou
TIPOYPAUMATOC, EVW TO AANO "Tlpony.A<-A(i), s<-0" éxel ypa@Tei yla mpwn
@opd mpIv TNV apxn TNG emavaAnmtikic Stadikaciac. O Xwplopoc yivetal
YlaTi 0TO KABE TUAHUA UITOPOUME VA SIAKPIVOUE CUYKEKPIUEVO OKOTTO. TO
TUNMA HE TNV evioAn "TPAWE Mpony.A, S" ival n Baocikn eneepyaoia, n
KapS1d Tou MPOYPAUHATOC, eKTEAEITAL KABE Popd TTOL AAAALEL O aPIBUOC,
OaAAd Kal HETA TO TENOC TG eMavaANTTIKNAC Stadikaciac. To dAo TURua,
ME TIG EVTONEC "s<-0, Mpony.A<-A(i)" £xel OKOTIO VA SWOEL TIG APXIKEC TIMES
OTIC LETAPBANTEC KAl QUOIKA EKTENEITAL TIPIV AKOMA APXIOEL N EMAVAANTTTI-
KN Sladikacia aA\d Kal péoa o€ auThyv. X' autd Ta TPOYPAUUATA UTTAPXEL
ouvABWC Hia aKOUA EVOTNTA TTOU Eival N TTPOETOIATIA TNG BACIKAG ETE-
&epyaoiac. ESw autn amoteleital amd pia pévo evioAr, Tnv s<-s + 1.

14.1.2 EveAi&ia

‘Eva amo 1a kpitriipla aloAdoynong Tou mpoypduatog ivat kai n Suvato-
™NTA €MEKTACHC TOV. NapatnpwvTag Tov KUKAO (WG TTPOYPAMMATOC, TTOU
AVAPEPETAL TTAPAKATW, TTAPATNPEOUE 6TI N Jior {Wwr) TOU TTPOYPAUUATOC
Ba katavalwBei yia TG BEATIWVOELS, TPOOONKEC, YEVIKA Yl TIG AANAYEC OTO
apxkd mpoypappa. Autd Sivel peyalltepn BaplTnta OTO KPITAPLO TNG
gveli&iag. O oxed1a0POG EVOC EVENIKTOU TIPOYPAMMATOG ATTAITEL TIEPIOCO-
TEPO XPOVO Yla TNV emAoyn TNG KeBddou, mou Ba akoAoubriocouE yia Tn
Auon Tou.

‘Eva kAaoikd mapddelyua, 61ou o apxIkog oxedlaopog Sev emtpénel TNV
€MEKTAON TOU aAyopiBuou map' 6Tt ival Aoyikd cwoTag, gival n cUyKplon
3 apBpwv Kat n katata&r Toug o oelpd. Aoyikn eméktach Tou Ba RTav
éva mpoPAnua mou {ntd tnv katdtaén 4 apiBuwv. Av n petdfaocn and tov
évav alyoplBuo otov aAlo gival ypriyopn, TOTe éxoupe oxedIAoel évav
aAyoplbuo og owotn Bdon.

Ac 6oUpeE T Aoyikn Tou EENIEN, Sdedouévou OTL To TPOPANUa givat €a-
VTANUEVO amO HABNUATIKAC TTAEUPAC.
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MAPAAEITMA 2

Aivetai {guyog aplOpwv anod To MANKTPOAOYIo Kat {nTeital va eupavi-
Covtal pe av&ouca oglpd otnv 006vN.

IIPOTPAMMA Se (6 2°

METABAHTEE
OPATMATIKEE o, P

AIABASE o, P

AN o<p TOTE

TPAVE o, B
ANAIOE

TPAVE B, o
TEAOE_AN

TENOZ_NIPOTPAMMATOZ e Lp& 2°

To mapamavw TEOYPANUA Eival UOIKA owaoTo, amAd, Kal TAnpoi 6Aoug
TOUG OPOUG TTOU £XOUV TEDEL

Eival Opwg emektaoiyo;

A¢ doupe Tnv mBavdtepn MEKTACH TOU.

MAPAAEITMA 3

Aivetal Tp1dda aplOpwv anod to mMAnKTpoAdylo Kat {nteital va epgavi-
OTOUV Ue av€ovoa oelpd otnv 00o6vn.

Ot Stagopetikég Sata&elc 3 aplBuwv eivai 6 (3! = 1*2*3 = 6) éto1 n mapa-
KATw AVON yla TPELG aplOUoUC ival N AOYIKK EMEKTAON TNG TTPONYOUUEVNG.

NPOTPAMMA Y& Lp& 3%
METABAHTEZ
NPATMATIKEEZ o, [, Y
AIABAZE o, [, Y
AN o< TOTE
AN B<y TOTE
TPAYE o, B, YV
ANNIQE
AN o<y TOTE
TPAYE o, v, B
ANMNIQR
TPAVYE v, o, B
TENOZ_AN
TENOZ_AN
ANMNIQE
AN o<y TOTE
TPAYE B3, o, YV
ANMNIQE
AN B<y TOTE
TPAVE B3, v, o
ANMNIQR
TPAVE v, B, o
TENOZ_AN
TENOZ_AN
TENOZ_AN
TENOZ_TNIPOTPAMMATOZ e Lp& 3¢
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O

uungpaouatikd Aotndv
pnopoupe va nodpe dul
AUGELC nou elval KaAég
yla pag pnopei va ynv
elvat ot KATGAANAEG yla
ToV unoAoytotn. Auté Ba
npénet va e€etdletal oav
pia ooBapn napduetpog
otnv eNAoyn Tou

koAyop[Gpou. )

Av twpa pag {ntnBei n ta&ivéunon tecodpwy aplbuwy, Oa mpénel mpw-
Ta va Bpolpe TIG 24 (4! = 1¥2*3*4=24) SlaPopeTIKEC OIOTALEIC TWV TEO-
oApwWV AplOUWV Kal va ypdoupe Quoikd ta avdloya AN, TpoKElEVOU
Va avayvwpioel To Tpoypaupd yia mota Sidtaén mpodkeltal, WoTE va TNV
gu@aviogl otnv 00ovn.

Mapatnpolpe OT1, evw €xoupe AUCEL TO TTPWTO TIPOBANUA HE amAd TpO-
110, €V TOUTOIC, O6TaV Ta Sedopéva otny gicodo auvédvouy, yivetat dAo Kal
TIEPIOCOTEPO ETTMOVO VA KATAOKEVAOTEL AAYOPIOOC TTOU VAl KAAUTITEL TN
véa avAaykn, Tap' 6Ao o0T1 autr} SV QAIVETAL APKETH VA TIPOKAAETEL TETOLA
avaotatwon.

Ac Soupe hotmmov Tt e AdBog, WOoTe Eva TIPOYPAMA TTOU 0 BACIKOC TOU
KOopuOG Seixvel va €xel oxedlaoTel owaoTd, Sev avtéxel auTtd TTOU Ao TTOA-
AoU¢ Bewpeital QUOIKN Tou EMEKTAON.

To AdBog mponABe amd 1o OTL oTNPIKOAKALE Yia TN AVON Tov, o€ pia Abon
yvwoTh and ta Habnuatikd, mou gival oAU KovTd oTnv avBpwrivn avti-
METWION TOU TTpoARuaToc. Oswprioape 6Ti auTth gival "kaAr Abon" Kal
TIPOXWPENOAWE KAl OTNV TTPWTN EMEKTACH TNG, XWPIG va urtohoyicoupe 0Tl
OTOV KUKAO {WN ¢ EVOC TTPOYPAMATOC, O ApXIKOC oXeSIAOUOC gival udvo To
16%, v N cLVTAPNON, TTOU TIEPINAUBAVEL KA TIG EMEKTATELG, ivatl 50%.
Ag SoUpE pia Ao TTou 0TOXEVEL OTO HEYAAUTEPO TTOGOOTO. Mia AUoT TToU
Ba gival eUkoAa emeKTATIUN.

IPOTPAMMA 3¢ Lpd 2P
METABAHTEZ

INPATMATIKEZ o, f
AIABASE o, B
AN o>p TOTE

temp <- o

a<-R

R<-temp
TENOZ_AN
TPAYE o, B
TEAOZ_IPOT'PAMMATOL $e Lpé 2P

2710 mapandvw MPOoypaAuua TuromolnOnke n ¢é£080¢, woTe MAvTa va Tu-
TIWVETAL TO TIEPIEXOUEVO TOU A KAl HETA TOU B. AUTO TPOG OTIYHNV, AUTA N
Ttunonioinon ¢ €§66ou, Sev Seixvel Tn onuacia tng, avtiBeta Ba éheye
Kaveic 6T n Avon gival "mepiepyn" kat Oa gixe Sikio.

Twpa ag eMeKTEIVOUUE AUTHV TN AOYIKH Yia va AVGOUE TO TTPORBANUA yia
TPEIG aplBuouc.

[IPOTPAMMA 3¢ Lpd 3P
METABAHTEZ
AKEPAIEZ: ©
OPATMATIKEEZ o, B, v
c <=0
AIABATE o, B, Y
Oz0 o0=0 EINANANABE
o <-1
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AN o> TOTE
temp <- a

a <- B
R <- temp
o <- 0
TENOEZ_AN
AN 3>y TOTE
temp <- B
b <= v
Yy <- temp
c <=0
TENOEZ_AN

TEAOE_ENANAAHWHE
TPAYE o, B, v
TEAOE_IPOI'PAMMATOE Z¢ (o6 3F

H petapAntn o deiyvel, av éxel yivel avtipetaBeon ota {elyn MOV CUYKPI-
vovtal. Av Sev €xel yivel kapia 1éte 0=1 kat ol apiBuoi eival oTn cwoTth
OE1PA KAl Apa UITOPOoUV va gu@avioTouv. E€etdlovtag To mponyoUuevo
TIPOYPAUA TTAPATNPOUME OTI UTTAPXEL LA OEIPLAKE akoAouBia amod ave-
Eaptnta AN (urmopouv va aAAd&ouv oglpd), 0Ta omoia cuykpivovTal ol
aplOpoi pe TN og1pd eloaywyng Touc. ETot yivovtal ol cuykpioelg o> kat
B>y kat yivetat n avtipetdbeon] Toug, av xpetaletal. Anhadn and tn ov-
YKplon Twv Svo (a>P) mepdoape oTn cLYKPIoN TV TPIWV (a>P, kat >y).
Twpa n ouykpion SUo apBPwWV UE TN XPrion avTiyetdbeong Sev @aivetal
ma "mepigpyn”.

21a mapamndvw sidape ta Bripata BeAtiotomoinong tng dopng evog mpo-
YPAUUATOC HE TNV EVKAIPIA LIOG ETTEKTAONG TTOU OEV UITOPOUCE VA YiVEL

14.1.3 Alomortia

O 0pOoC ava@EPETal 0TN OUVEXH KAl OUOIOPOP®N AElToupyia evog TTpo-

YPAUMOTOG. [TpdypaTt XpNOIHOTIOIWVTAG EVA TIPOYPAUUA TTEPIUEVOUE

QTTO AUTO VA CUUTTIEPIPEPETAL BATEL TWV TTPOSIAYPAPWY, AKOUA KAl KATW

amnd Tic SUCUEVEDTEPEG GUVONKEC.

JuvrOn AdBn xelpiopou, i akopn nBeAnuéva AdOn mou emdnTouv Ta 6pla

TOU TTPOYPAUMATOC, UTTOPOUV VA KATAPPAKWOOUV TNV a&loToTia TOU.

1 Ha&lomoTia evog mpoypdppatog auAaveTal e EMITUXEIC ENEYXOUG ETTi
Twv 6edopEVWV.

1 HalomoTia evég mpoypdppatog petwvetal, étav anodéxetal dedopé-
Va EKTOC TTPOSIAYPAPUWV KAl TIPOXWPA 0TNnV emefepyaacia Touc.

1 e éva a&lomoTto mpoypappa SV TPETEL VA UTTAPXOUV EVTOAEC I EVO-
TNTEC TTOU OEV eKTEAOUVTAL.

1 ‘Eva mpoypauua, yia va mapapiével a&lomoto, Ba mpémnel petd amd kdbe
al\ayn), va emaveléyxetal e OAa ta Sedopéva eNéyxou Tou ixav Xpn-
olpoTToINOEl OTOUC TTIPONYOUUEVOUC ENEYXOUC.

I Xe éva aflomoTo mpdypappa mpEmel va avtigetwmifovtal OAeG ol
AKPAIEC TTEPIMTWOELC, SESOUEVWV KAl EVEPYELWV.

®

Tuvnbwg ta
npoBAnpata alonotiag
napouatddovtal

0E NPAYMATIKEG
ouvBnKeg Aettoupylag
TWV NPOYPAUMATWY,
étav o XpAoTnG Tou
npoypdpparog dev eivat
nA€ov o K. TéAelog aAAd
avtiBeta o K. Aoxetog.
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A¢ dwooupe éva mapadetypa. AG UTTOBECOUE OTL EXOULE €Va TTPOYPALILA
mou Stafadet Suo aplBuoug kal eppavifel To aBpolopd Touc. MNpopavwg
aro To MPAYPAUUA TIEPIUEVOUE, OG0 ToU Sivoupe aptBuouc, va pag Sivel
To ABpoiopa. Ti 6a KAVEL OUWE TO TIPOYPAA, AV TOU SWOOUE ETEPOON-
poug aptBuoug Oa mpémel va pag Swoel To akyeBpiko Toug dBpotopa. To
610 Ba mpémel va oupPei kat av Tou dwooupe SVO apvNTIKOUS aplBuoUC.
Av Tou SWooUPE Evav aplBuod Kal éva ypduua Opwg ESw éxoupe alayn
otov TUTo Sedopévwy Kal éva Tpdypappd mou Soulelel alomioTa, Tpé-
TIEL VA ammoppiYPel To ypdupa oav dedopévo akatdAAnAo yia eneepyaaia
Kat va {ntrioet AA\o amodekTo Tumo dedopévou.

Y& ANAN mepinTwon Sivetal nuepounvia amd 1o MANKTPOAOYI0 (NUéPQ,
pnAvag, €tog), kat {nteital va Bpebei og mota nuépa ¢ efSopadag avti-
oTolxel. Apaye mw¢ Oa cupumeppepOEel TO TTPOYPAUMA AV TOU SWOOUE EV-
SeIKTIKA: ApvNnTIKO aplBuo 1 undév otn B€on Tng NUéPAg, Tou uriva 1 Tou
€toug; AplBud prva peyalutepo Tou 12; AptBud nuépag 32; ESw éxoupe
TIUEC EKTOC OPiwV UTTOAOYIOHOU, TTIPOPAVWE EVa AIOTIIOTO TTPOYPAUA
TIPETTIEL VA ATTOPPITTEL KABE TETOL NUEPOUNVia Kat va {ntd AAAn amode-
KTN TIMN NUEPOMNVIOG.

Mapadeiypata Tipwv AAAOU TUTTOU ATTO TOV AVAUEVOUEVO Eival Kal Ta:

I Timpénel va Kavel éva mpoypapia Tou 0Ta YPAUUATA EVOG OVOUATE-
mwvupou divovtal kat aptBuoi;

I TUTIPEMEL va KAVEL £va TTIPOYPAMMA OTAV TA Yngia Tou TaxUSPOoUIKOU
KWSIKA gival \lyOTepa ATTO TIEVTE;

I Timpémel va KAvel éva poypappa mou Tou didovtal ypduuata otn
Béon aplBuwy;

Mapadeiypata TIHWY EKTOC Opiou UTTOAOYIOHWYV Eival Kal Ta:

1 Aivetal Suadikog aplBuoc. ZnTeital va JETATPATIE OTOV AVTIOTOIXO TOU
Sekadiko. Mpoavwe otnv gicodo mpémel va yivovtal SeKTd Povo Yn-
@ia Okat 1.

1 Afvetal pwpaikég aplBuog. ZnTeital va HETATPATIEl OTOV AVTIOTOIXO
Tou 6ekadiké. Mpogavwe otnv eicodo TpEmel KAt apyrv va yivovtal
Sextoi povo xapaktipeg |, V, X, L, C, D, M, aA\d Kal pia akopa ogipd
ENEYXWV TIPOKEIMEVOU VA Yivel armoSeKTOG 0 cUVSUACGUOC TwV opBwv
XOPAKTHPWV.

Ma TI¢ MEPITTWOELG TTOU N A&LOTIOTIA TOU TTPOYPAPMATOC KIVOUVEUEL amd

S10popeTIKO TUTIO §€SOUEVOU, O TPOTTOG EAEYXOU TIPOCPEPETAL ATIO TN

YAWooa mpoypappatiopou. NMpayuatt ke yAwooa éxel Tn duvatdtnta

va 0opioel TUTTO HETAPBANTAC KAl £TOL VA armokAgioel kaBe Ao tumo dedo-

MéVwV péoa otn HETABANTA auTr. Autd Ta TpoBAruaTa gival amovoTePo

VA QVTILETWITIOTOLY, S€60UEVOU OTI 0 AEYXOC TOU TUTTOU TTPAYHATOTIOIE -

TAl AUTOUATA ATTO TN YAWOOA TTPOYPAUUATIGHOU.

MNa TNV MEPIMTWON TWV TIPWVY EKTOC 0piov, 0 Tpomoc BeATiwong Tn¢ alo-
moTtiag Ba otnpixOei otoug eEAéyxoug mou Ba cupmepAn@OoLV oTo TTPo-
ypaupa. Mpoomabwvtag yia tn AVon Tétolou gidouc mpofAnudtwy, Sia-
TIOTWVETAL OTI TTPWTA TIPETTEL VA 0XESIAGTOUV ONOL Ol ENEYXOL KAl UETA N
Auon tou mpofAnuatoc. Yrdpyel dnAadn éva "mpdéBAnua péoa oto mpo-
BAnua
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AlamoTtwveTal akoun, 6Tl éva mPoypapa Aiywv ypapuwy, Adyw Twv
ENEYXWV, KUPLA TWV EAEYXWV ATTOSEKTWV TIHWV SIOYKWVETAL UTTEPUETPA.

Aev Ba ava@epBouue og mapadeiypata TG mMpWTNG mepimTwong, emeidn
N QVTILETWTTLON TOUG gival 0TeVA oUVOESEPEVN LIE TN XPNOIUOTIOIOUUEVN
YAWOoOA Mpoypapuatiopov.

Ac SoUpue hoimdv éva mapadetypa yia tn SeuTepn TEPIMTWON.

MAPAAEIrTMA 4

Na katackevaoTtei mpdypappa mou Oa eAéyxel pia npepopnvia mou &i-
VETAL A6 TO TANKTPOAGY!I0.

Kat' apxniv HEPIKEG YVWOTEC KAl "AyvWwOoTES" TANPOPOPIES YIa TO XWPO
TWV NUEPOUNVLWY, TIPOKEIUEVOU VA UTIAPXEL VA EAAXIOTO TTOGO YVWOEWV
Y10 va TIEPLYPAPOUV Ol OXETIKOI ENEYXOL.

1 K&Be €1o¢ €xel 365 nuéPEG, EKTOG av gival 6{0eKTo, OTOTE €xEl 366.

1 Ot pnveg lavoudplog, Maptiog, Mdiog, louAiog, Abyouotoc, OKTwRplog
Kol AgképBplog éxouv 31 pépec.

1 O1unveg Ampiliog, louviog, ZentépPplog kat Nogufplog éxouv 30 pépe.

1 O OeBpoudplog éxel 28 PéPEC, EKTOC av To €To¢ eival §ioekTo, omoTe
€XEL 29.

1 ‘Eva étog Aéyetal SioekTo av o aplBudC Tou sival ToANATTAGGCI0 ToU 4,
aMa Ox1 Tou 100, ektdg av givat ToAamAdoto tou 400. Na mapddetypa:
70 1984 sival Sioskto (moAamAdoio tou 4), to 1900 Sev sival (moAla-
mAdo10 Tou 4 aAAd Kat Tou 100), To 2000 givat dioekto (moANamAdoio
ToU 4, Tou 100, aAAA Kat Tou 400), TéNoc to 1993 dev sival.

I To nuepoldylo TTou IoXUEL OorjEpa ival To Mpnyoplavo. To epdpuooe o
niamag pnyoptog o I v 4n OktwRpiou Tou 1582 mpooBétovtag déka
nUépec. Etol n eméuevn tng 4ns OktwfBpiov Atav n 15n OktwPpiovu.
>Tnv EN\&da epappdotnke otic 10 MapTtiov 1923.'ETot n emduevn ¢
10ns Maptiou ATav n 23n Maptiou 1923.

Mpooéte Aowrmdv ylati Sev uTApPXouV 0Ta EAANVIKA NUEPOAOYILA Ol NUE-
pounvieg 11/3/1923 éw¢ 22/3/1923. Evw ota Evpwmaikd dev umapyouv
olLnpepounvieg 5/10/1582 éwg 14/10/1582. Autd o€ KATTOIEG TIEPITTWOELG
UTTOPEL va €ival NUAVTIKO, VW Yla AANeG adldgopo.

Metd and autd oKentouevol TN AVON Tou TTPOBANMATOC, SIATIIOTWVOULE

OT1 Ba TIPETTEL VA KAVOUUE TOUG TTAPAKATW EAEYXOUG.

E MpwTa va eAéyEoupe av 66BnKav apvnTikoi aplBuoi otnv nuepopnvia.

E Metava eAéy€oupe av n nuépa sival umapkTr. BAéme Anpogopia yia
1o lpnyoplavé nuepoldylo.

-/

31N ouvéxela va eAéyEoupe av To €tog mou 800nke gival dioekTo.
AuTi TNV MAnpo@opia Ba TN XPNOIUOTIOINCOUE OTOV EAEYXO TNG
nUépag, 6tav o prvag sivat o Pefpoudplog.

bl

Kat té\og va ehéyoupe av ouvdudlovtal cwaoTtd 0 aplOudC TG NUEé-
PAC UE TOV ApIBUO TOU PRva.

®

Xwpig noAU KaAA yvaon
TOU XW)POU Tou Bacikol
npofAnpatog givat
aduvartov va oxedlactolv
owaotd ol anapaitntot
€\eyxol, WoTE 10
npdypapya va givat
a&énioro.

14. ASIOAOTHEH - TEKMHPIasH 251



INPOT'PAMMA Hucepounvia

AIABAZE n, 1, ¢

KANEXE EAeyxog 1(n, up, &, c)

AN c=0 TOTE T'PAVE ‘ApvntlkéCQ TLpécg’
KANEZE EAeyxog 2(n, u, &, c)

AN c=0 TOTE TPAVE ‘AvUnopkin nuepounvio’
KANEZE Eleyxog 3(n, u, &, c)

AN c=0 TOTE T'PAYE ‘NovBoocuévn nuepounvio’
TENOZ

AIAATIKAXIA EAcyxog 1(n, u, &, ¢)

! ApvnTlkKéC nuepounviec

c <=0

AN >0 KAI p>0 KAI n>0 TOTE c <- 1
TENOE_AIAAIKAZIA EAeyyoc 1

ATIAATIKAXIA EAcyxoG 2(n, u, &€, C)

! TouAtovd nuepoAdy Lo

c <=1

AN (10<n KAI n<23) KAI p=3 KAI ¢ = 1923 TOTE c <- 0
TENOE_AIAAIKAZIA EAeyX0G 2

AIAAIKAZIA EAceyxog _3(n, u, &, c)
! EAeyyxocg dloegxktou étoug (av =1 AIZEKTO)
€4 <- ¢ mod 4
€100 <= € mod 100
€400 <- & mod 400
5 <=0
AN ¢4=0 TOTE
AN ¢£100=0 TOTE
AN ¢400=0 TOTE
5 <-1
TENOE_AN
ANNIQR
5 <=1
TEAOE_AN
TEAOE_AN
! EAeyyxog amodekTNC nuepounviagc (c=1 ANOAEKTH)
c <— 0
ENIAEEE p
NEPINTQ:ZH 1, 3, 5, 7, 8, 10, 12
AN n<=31 TOTE c <-
OEPINTQEZH 4, 6, 9, 11
AN n<=30 TOTE c <- 1
[NEPINTQZH 2
AN 5=0 KAI n<=28 TOTE c <- 1
AN o=1 KAI n<=29 TOTE c <- 1
TEAOE_EHIAOI‘QN
TEAOZ_AIAAIKAZIA EAeyXoC 3
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A¢ 800¢i mpoooxr otn ouvBeTn ocuvbnKkn otnv evotnta EAeyxoc_2. O
€Neyx0G OwOoTA yivetal pe ouVOeTN cuvOnKn, mapd ta doa avtiBeta €xouv
ypagtel. ESw yivetal pia akivbuvn Kataotpatrynon Tou Kavova yia Ao-
YOUC OUVTOMIAC. [PAYUATIKA OTO CUYKEKPIUEVO ONUEI0 SEV TTPOKELTAL VA
untdp&et kapia alayr, og omoladATTOTE EMEKTAON TOU TIPOYPAUMATOC.

To mapamdvw MpoypaApa XPNOIMOTIOLEITAL ATTAPAITATWS WG UTTOTIPO-
ypappa and omolodnmote mpoypappa emeepydleTal NUEPOUNVIES TTOU
€l0dyovTal amo 1o MANKTPOAOYI0. AG ONUEIWOEl OTL yia TOV EAEYX0 TNG
AmMOSEKTNG NUEPOUNVIAG XPEIAOTNKAV APKETEC YPAMMEC. AuTr Ba gival n
emmAéov empBapuvon KAOe TETolov TTPOYPAUUATOC.

14.1.4 Taxvtnta

‘Eva mpdypappa givat Taxutepo KAmolou AdAAou, av AUveL To i81o TpoRAn-
pa o€ MyOTEPO XPOVO. AUTO UTTOPE( VOl EMITUYXAVETAL EITE:

1 pe aflomoinon mMAnPo@opPIwY yia TNV oloTnTd Twv dedopévwy. MNa
mapdadetyua, o aAyoplBpog Ta&lvounong, mou gival YevIKA TaxUTEPOG
(quick sort), yla oplouéveg akpaieg TEPIMTWOELG (TTEpimou Taivounué-
va otolxeia) yivetat Bpadltepog amd AAAoug,

1 pe S1AQOPEC TEXVIKEC, OTIWC CUMPAIVEL LE TNV TTEPITTTWON TWV YNPiwv
eAéyxou Omou ev aralel o alydplBuog, aANd éva emMMAEOV TURMA
mou mpoaTiBetal otnv apxr TNGAUONG, £XEL WG ATTOTENECHA TN GUVOAL-
K} av€non TG TaxUTNTAC TOU TIPOYPAUHATOG,

1 pe Sl1aPpopeTIKOUC akyopiBuoug, OTwe cuufaivel e Toug alyopibuoug
ta&lvopnong n avalntnong, émou yia ta idia dedopéva kamolol alyo-
plBuoL amodeikvuovTal TaxuTePOL AAwWY,

I pe Xprion MEPLOCOTEPNG UVIHNG.

To teheutaio Eepelyel amd Ta 6pla Tou BiBAiov, evw n TPITN TIEPITTTWON €XEl
avantuyxBei 61e€001kd oTa KE@AAaLa AAYOPIBUIKAG KAl TIPOYPAUMATIOHOU,
enmopévwe Ba dwooupe mapadeiypata yia Tic SU0 ANEC TIEPITTWOELG.

MAPAAEITMA 5

‘EoTw OTI £XOUME VA CUYKPIVOUHE Hia CEIPA aplOuwv Tov elocdayovTal
arné to MANKTPOAGYIO Kal va AmavTiCOUE TOCOL Ao auToUG ival ap-
vNTiKoi, OeTikoi Kat pn&év.

Mpo@avwg to mpoRANnua Avvetal pe Suvo epgwieupéva AN (Tpelg €€odol).
Ot mapakdatw AVOEIC eival OAeC aTOOEKTEC.

AN number>0 TOTE

6 <- 6+1

ANAIQE AN number<0 TOTE
o <- o+l

ANNIQR
n <- utl

TENOE_AN

AN number<(0 TOTE
o <- o+l
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ANMIQE AN nunber >0 TOTE

6 <- 6+1
ANNIOR

n <= utl
TENOE_AN

AN nunber =0 TOTE

n <- utl

ANNIQY AN number<(O TOTE
o <- atl

ANNIQR
0 <- 6+1

TENOZ_AN

Mola Ba mpémel va Bewpricoupe TaxuTepn Auon;

Tétola epwtnon Sev éxel amAvVTNON O€ pia YeVIKN Bewpnon, av Opwe pmo-
POULE VA €XOUUE TNV MANPOPopia Tou TTwe Tepimou Ba sival ta dedopéva
MAG, TOTE TIPAYHATIKA UTTOPOUUE Va SIaAEEOUE [ia armo TIG TPELG TTou Ba
€ival N TayUTEPN yla Ta oUYKeKPIpéva Sedopéva. MNa mapddelyua, av yvw-
piCoupe 011 oTa Sedopéva Hag oL TTEPLOCOTEPOL aplOUOi ival PIKpOTEPOL
Tou PUNGEVOG, TOTE N 2n AUon Ba Swoel TaxUTePA TO TENKS anmoTéNeoa.

MAPAAEITMA 6

Aivetat mivakag 1000 Kwdikwv aptBpwv. Znteital va oxedlaotei mpo-
ypappa mov Ba déxetal évav Kwdiké amé to mAnktpoAdylo, 6a tov
avalntda otov mivaka Kat 8a divel tn 6£on Tou mivaka mou Ppédnke o
KWSIKOC.

H avadlritnon og évav mivaka eival 8¢pa to omoio €xel 16N avamtuyOei

oto Kepahato 3. Etol eédw Sev Ba A\vooupe To PoAnuUa, alkd Ba ava-

nto€oupe pia 16€a yia tn BeATiwon Tou Xpovou enefepyaaciag, Tou Umo-

pei va xpnotpomoinBei o k&Be mepintwon. Eite dnhadn o mivakag gival

Taflvounuévog mivakag kat kavoupe duadikn avalntnon, &ite ival un

Ta&lvounuévocg Kat KAvouue oglplakn avalntnon.

H 16€a éxel Tn Bdon tng oTi¢ €€AC TapATNPNOELG:

E H avalntnon o€ mivaka gival ouTwg fj AMwC xpovoPopa.

E  AvavalnmOsi KwSIKog mou Sev UTTAPXEL OTOV TTIVAKQ, TO TTIPOYPAUUA
Ba ekteNéoel OAa TA BripaTa TIPIV TO SIATTIOTWOEL.

T 0 kwdikd¢ mou Sev untdpxel, ouvrBwg gival amotéleopa AavOaoué-
VNG MANKTPOAOYNONG.

Enopévwg av avantuyBei pia péBodog mou Ba eAéyxel Toug KwSIKOUG TTou

TANKTpoAoyouvTal Kal Ba emtpémnel TNV avaltnon Hovo yia Toug Kwdl-

KOUG TTOU gival owoToi, amodeKToi, Ba €XOUNE Pl ONUAVTIKH ££0IKOVOUN-

On Tou GUVOAIKOU Xpovou emeéepyaaiag.

Ot kw&1KOoi YE TOUG OTTOIOUG PITOPOUE VA TIETUXOUHE AUTOV TOV EAEYXO
TIEPIEXOUV €Va AKOUA PN@io, To Pnio eEAéyxou, Kal TTApAayovTal LE EI0IKO
TPOTO. Mg mapayetal éva Yneio ehéyxou KwdIKoU;

‘Eotw 6Tl €xoupe mevtaPn@loug KwdIkoug Kal évag amod auTtoug sival o
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12345, 'Evag TpOTog yla Tnv mapaywyr Tou 60 Pneiou gival o €€N1¢:

W =W, 14W,%3 + W *5 + W %7 + Y *13) mod 11 =

(1%1+2*3+43*5+4*7+5%13) mod 11 =(1+6+15+28+65) mod 11 =5

Apa o kwdikd¢ mou Ba MAnKTpoloyeital Ba gival o 123455, Me Ttov iS1o
Kavéva to pdypappa Ba eAEyXEL, META TNV TANKTPOAOYNON, AV O £100-
YOUEVOG 6YNAPLOG, TTAEOV, KWOIKOG gival amodekTdG Kal PeTA Ba Tpoxwpd

otnv avalntnon Tou otov miivaka Twv 1000 Béoswv.

O kavévag dnuioupyiag Tou 6°° Pneiou gival o €€nc: MoAMamiactalovtal
OAa Ta Pneia Tou KwdIKOU e évav TPWTo aplBuo, Kal TpooTiBevTal Ta
ywvopueva. To dBpotopa Saipeital pe 11. To undAourmo tng Siaipeong ivat
T0 Yn@io eAéyxou. To unoddotmo Tng Siaipeonc pe 1o 11 givat amd 0 péxpt

10. Av BpeBei umdloiro 10, To 6° Pneoio givai 0.

Yridpxouv moANoi TpdTol yia Tn Snuloupyia Tou Yn@iou EAEyXou UE TIAE-

OVEKTAMATA KAl UEIOVEKTAMATA.

To Yneio eAéyxou Aotmmov XpnaotuoToleital yia Adyoug
TaXUTNTAC, OTAV O EICAYOEVOS KWOIKOS TTANKTPOAOYEI-
Tat. Mpdayuatt o xpdvog mou xpeldletal yia va yivouv ot
AmAPAITNTEG TPAEELG YIa TOV EAEYXO TOU KWOIKOU, WOTE
auTtdg va amopplpBei, eival Katd TOAU pIKpOTEPOC amd
TO XPOVO TTOU XPElAleTal TO MPOYPAUMA YIa VA KAVEL
1000 cuykpioelg, TPV KATAAREEL 0TO CUUTTEPACHA OTL
0 kwdIKAG gival A\avBaopévog Kal QUOLKA dev UTTAPXEL

H pébodocg epapuodletal otoug KwdikoU TpameIKwy
Aoyaplacpwy, otov Kwdikd AOM, otov Kwdikd ISBN
Kal YEVIKA 61Tou ot KwOLKoi TANKTPOoAoyoUvTal Kal n
avalnTnor Toug MPOKELTAL va Yivel o€ TTOAD eYANOUG
mivakeg 1} apxeia.

14.2 | Tekunpiwon

TOU I'Ipoypdppa'toc
Me Tov 0pO0 TEKUNPIWoN EVVOEITAL TO GUVOANO TOU YPO-
TITOU UAIKOU TTOU TTEPLYPAPEL T CUCTATIKA UEPN KAl TIG

A€IToUpYiEC EVOC VEOU TTPOYPAUMUATOC 1 TIC TPOTTOTIONN-
OE€IG TTOU €YLlVaV CE €va UTIAPXOV TTIPOYPAU Q.

370 oxfjua 14.1 eaivetal n d1adoxrn Twv PACEWV ava-
ntuéng evog POYPAUMATOC.

Zyx. 14.1. ®dosic avanmtuéng mpoypduuaTog

‘ AvdBeon and tov MNeAdtn

Katavénon tou npofAipatog

KaBoplopdg Twv anattnoewy

‘ Elocaywyn otov unoloyioth
KaBoptopdg dopng npoypdupatog

Awaipeon og unonpoypdupata

Enwtoyn aAyopiBuwv
Kat OopWV OEBOUEVWV

YAonoinon o€ kdnota
Mwooa Mpoypaypatiopol

| EnkUpwaon ané tov MNeAdtn

‘EAeyxol Kat
AiépBwan AaBwv

| Mapddoaon otov MeAdtn

Yuvtipnon
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@

H tekpnpiwon dev
anoteAel pla Eexwplotn
@don otnv avdantuén
€vog npoypdupatog,
aAAG pia napdAAnAn
dwadkaoia nou
oupnAnpwvel OAa ta
otddla avdntuéng evoc

npoypduuatog.
N

N

J

Ot maAioi mpoypapaTIoTéG Aéve: "H tekunpiwon ival xaoiuo xpovou."
Mapaleimouv Opwg va Touv TGO XPOVo a@LlEPwaav yia va KAVouv pia
oA\ayr) oTo TTaALd TOUG TTPOYPAUHA TTou Sev gixe TEKUNpPiwon.

A¢ SoUpe Nolmmov eMypaPUATIKA TTOLOL €ival ol AOYOL yla TOUG OTTOI0UG
Xpeldletal va yivetal TeEKUnpiwaon, oLeg KATNYOPIeG TEKUNPiwong umdp-
XOUV Kal TENOG TTOLEG aVAYKEeG eEUTTNPETEL N UTTAPEN TN TEKUNPiwoNG.

14.2.1 Adyol teKpnpiwong

E

-/

Napodpota epyaacia. Av to mpoypappa mou {nTeital, mePIEXEL TTAPO-
polLeg AetTtoupyieg pe AAa mou €xouv RdN dnutoupynOei, ToTE XpPN-
OlHOTIOIWVTAC TNV TEKUNPIWoN, UTToPOoUV va Yivouv ol amapaitnTeg
TIPOOOPUOYEG O€ AUTA.

KaOe tpomomoinon yivetat eukoAotepa. H Umapén Tekunpiwong
uroonBd otnv emtTuxn Kat ypriyopn €méuBacn oTo TUNA TOU TTPo-
YPAUUATOC TTOU TIPETEL va MeTAPBANOE 1} va avTikataoTabei ) Téhog
va mpooTeBei pia véa Aertovpyia otn owoTr Béon.

Agv pmopei va yivel éAeyxo¢ Tn¢ Agttoupyiag Tou alyopiOpovu. H
amouoia TEKUNPIWONG OUCIAOTIKA ATTAYOPEVEL TOV EAEYXO TOU OAYO-
piBuovu. AvtiBeta n Uapén Tou apxeiou Sokiunc (test file), padi pue Ta
AmmOTEAECHATA KAl TA GXOALA TTOU TO cuvodevouy, Ba meplopioel Evav
véo €Aeyxo poévo ota onpeia mou xpetaletal.

14.2.2 Katnyopieg tekpnpiwong

E

=/

-

Tekpnpiwon avantuéng. Avagépetal oTI TTPOdIaYPAPEC TOU TIPO-
BANpaTOC, TITPOKELTAL VA KAVEL TO TTIPOYPAUA KAl T 6UVOEDT TOU UE
AA\a TTpoypApUaTa, av uTTAPXEL MNepIExel emiong TNV TIEPLYPAPH TWV
XPNOLOTIOIOVPEVWV OAYyOoPiBuwWV.

Tekunpiwon eAéyyou. Avagpépetal ota dedopéva ehéyyou (test file)
TTOU XPNolpomoliOnKav MPOKEIEVOU va SOKIPAOTEL To TPOYPAUMA,
av éxouv SlepeuvnBei Ol AKPAIEC TTEPITTTWOELG KAl TIOIEG VAL AUTEG
Kal TENOC av €xouv KaBlepwOei KATTOLEC Kal TTOLEC CUMPBATELC yia TN
AUon Tou mpoAnpatoc. Kabe mpoypappa éxel kamola dpla, Ta omoia
TIPETIEL VA AVAPEPOVTAL OTNV TEKUNPiwonN.

Tekunpiwon xpRotn. Mepiéxel OAeG TI¢ 06nyieg mou mpémel va So-
BoUv 01O XPNOTN TOU TTPOYPAMMATOC TTPOKEIEVOU VA TO XPNOILOTTOL-
noet amodotikd. O1 0dnyieg autég ouvnBwG avagépovTal wg yXeLpi-
810 xpriotn (users manual).

Tekunpiwon MPOyPAMMATOG. AVAPEPETAL OTOV TPOTIO LIE TOV OTIOI0
€xouv AuBei ta empuépoug mMPoPAAUATA, TIG UTTOBETELG TTOU €XOUV Yi-
VEL KAl TOUG TIEPLOPLIOHOUG TTOU €xouv TeBEl. AKOUA TTANPOPOPIES yia
"e10IKEC" TEXVIKEG TTOU €XoUV XpnolpomolnBei. MNpémel og kABe Bripa
va ava@epOei pe AemTOUEPELD, TTOAEC POPEC KOUPAOTIKN, AAAA Su-
OTUXWC avaykaia, N Avon mou Xpnotomotrdnke kal ta dedopéva ue
Ta omoia eAéyXOnkKe. Eva umouvnua Twv YETABANTWY TTOU XPNOLUO-
TTolovVTalL €ival XPriOIHO YIa TNV TEKUNPIwoN aAAd Kal Yla TV apxIKn
avantuén tou akyopiBuou. H amlovotepn Kat MAEOV OTOIXEIWONG
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TEKUNPIWON AUTAG TNG HOPPNG YIVETAL UE TNV EICAYWYH YPAMUWY

OXOANWV Péoca OTOV KWOIKA TOU TTIPOYPAUATOG,.

H tekunpiwon e§unnpetei Aettovpyieg omwg:

I Emkowvwvia petagl xpriotn - avaluth - TPOYPAPHATIOTH. XN
(Ao TNG KATavonong Tou mPoBANUaTog TOANEG EpWTNOELS YivovTal,
evw Sidovtal ol avtioTolxeg amavtnoelg. Ol amavTAoELG AUTEG ATTOTE-
AoUV TIC 00nyieg BAoel Twv omoiwv Ba YivVel TO TIPOYPAUA, ETTOEVWE
€ival SEOUEUTIKEG Kal yia Ta SUo pépn, apa ival xpriolpo va Kataypd-
@ovTal. H tekunpiwon mpayuatomoleital o 6Ad Ta otadia TnG avAamnTu-
&nc evog mpoypdappatoc. Kabe Sieukpivion mou éxel 600l o€ epwtnua-
TA pJag, o€ OAa Ta 0TAdIa avANTTLUENG TTPETTEL va BPIOKETAL OTO PAKENO

TEKPNPiwonNg.

I loTtopiKi ava@opd yla TpomomolNoElg S10p0waoelg. Mia 10TOPIKN
avagopd Ba mpoo@épel TN SuvaTdTNTA CUVOAIKNC EKTIUNONC TOU £p-

YOU TTOU €XEl YiVEL

I MotoTikd éAeyyo. Kavel Suvato évav éNeyxo kal dev omataAdtal xpo-
VOG Yla TN yevikn avalitnon tou AdBouc. Av akoAouBrBnke pia eugu-
N¢ uéBodog, mola gival autn, kabBwc¢ Kal mmola eival Ta dedopéva eNéy-

XOU M Ta omoia SOKIPMACTNKE.

1 Avagopa yia Sisaktikoug Adyoug. Exovtag kataypayel tn Siadpoun
NG OKEPNC MAC Y1 TO OUYKEKPIUEVO alyopiBuo, otn Sidpkela {wrig Tou
TIPOYPAUMATOC prTopei va emvonBei évag AANOG KAAUTEPOG TPOTIOC AU-
ong Tou idou po AN paTog, Adyw NG epmelpiag Tou oTto petadl Ba éxel
amoktnBei. Na kataypdgetal n pébodog AVong Katl 0 AOyog TTou TMINE-

¥xOnke. Na meptypd@etal To oTlyidTUTIo 0TO oTfoio BacioTnKe n Avon.

TO NPOBAHMA TOY 2000
ANO TH ZKOTMIA THX TEKMHPIQXZHZ

H 18¢a tou va Kpatd Kaveig yia 1o £€1o¢ Suo Yneia, avti téooe-
pa 1o ATav To 0pB0, Bpnke MPOoPopPo £5a@Pog Kal amAwbdnke
mavtov, oav pia "é€unvn" 16éa mou £§0IKOVOUOUOE XWPO UVAUNG
yla TO TPOYPAUUA, AANA KAl Yia TNV amoBrkeuon Twv Sedopévawv.
Onwg @davnke Opwe, Sev peheTNONKav OAeG ol OAVEG EMITTW-
OEIC, UE ATTOTENECHA TO KOOTOC TNG EMAVAPOPAC TWV TEGOAPWV
Pneiwv yia to €10¢, va avéNBel o€ INlyylwdn moad Kat Xwpig va
eival olyoupo o1t Bp€Bnkav OAeC ol YPaUpEC KWOLKA TTOU ETTPE-
e va 81opOwBoUV. AUTO TO KOOTOC NTAV TOCO HEYANO, YIATI EiTE
urrpxav maAld mpoypdupata mou ixe xabei n Tekunpiwor Toug
Kal apa n eméuPacn otov KWSIKA apopoloe GO To TIPOYPAUUA,
eite ylati eme1dn n "uéBodoc" nrav moAv Siadedopévn, BewpnOnke
OTL TETOLEG TTAPATNPAOELG SEV ATAV AMAPAITNTO Va avagépovTal
oTnV TeEKunpiwon.

4 N
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NAPAAEIrTMA 7

To pnxavoypa@iké kévipo tou Ymoupyeiou Naideiag mpokeital va
EKTUTIWOEL KATAOTACEIG ME TIG Babpoloyieg Twv maveAAnviwv e§etdoe-
wv oV TeAIKA Ba amootaloUv ota oxoAeia. & KAOe oeNida AUTAE TNG
Katdotaong Oa mpEmel va TUNTWVETAL N oVopacia Tou oXoAgiou. ‘ONeG ot
OVopaoieg Twv oXoAeiwv Bpiockovtal og évav mrivaka amod Tov omoio 6a
avalntouvtal. X KAOe ypapun tng oehidag Oa TumwveTal To ovopate-
TIWVULO, TTATPWVU O, KAl O TEAIKOG BaOMOG TOU padntn.

‘Eva této10 mpoAnua gival pavepo o0t Ba TIPETEL va XWPLOTEL 08 EVOTNTEG
TpOKelpéVou va AUBEL. Ma Tn cuvtrPENoN Tou TPOYPAUHATOC Eivatl ama-
paitnTo va éxel amoTunwOei N oUVOECN AUTWV TWV EVOTATWV. Eival mpo-
@avEC 6TL 0 PeUOOKWOIKAC TOU Oa eKTEIVETAL O APKETEC OENIOEC, OTTOU
SuokoAa Ba umopei kaveic va evtomioel TIC SIAQOoPEC EVOTNTEC, AANA Kal
Tn oUVSEODN TTOU £XOUV AUTEC METAEY TOUC.

MNa va kahu@Bei autr n avaykn, ival TPOTIHOTEPO va XPNOIHoToINOE(
KATmola SlaypapaTIKe TEXVIKH. Mia amd Tig TOANEG TTou UTTAPXOULV Eival
HIPO (Hierarchy plus Input — Process — Output). H texvikj autr kat xpn-
olpomolei Slaypdupata He Ta omoia amneikoviel Tnv eicodo, Tnv €€0do Kal
TIG AeIToupYieg evoc poypdppatog. AmmaptiCetal amd tpia €idn.

E Tov Ontikd Mivaka Meplexopévawy (Visual Table Of Contains, VTOCQ).
Eivat éva lepapyiko Siaypappa avamnapdoTtaong TwV AEITOUPYIWV TOU
TTPOYPAUMUATOC KAl TNG OXEONG METAEY TOUC.

E To diaypappa Emokonnong lepapyiac kat Eiocodou — Eme€epya-
oiag - E€660ou (Overview Hierarchy plus Input — Process — Output,
Overview HIPO). Eivai Sidypappa ameikoviong el06dov, Slepyaoiwv
kal e€68ou, TwV AelToUPYIWV TTOU epPavifovTal 0TV KOpuPr Vo
OTTTIKOU TT{VOKQ TTEPIEXOUEVWV.

-/

To NAemtopepéc lepapyikd Sidypaupa Etoddou, Ene€epyaoiag, EE0-
6ou (Detail HIPO). Eival didypappa ameikoviong ei066ou, Aertoup-
YWV TToU ep@aviovtal 0To XapnNAOGTEPO TUN A VO OTITIKOU TTivaKa
TIEPLEXOUEVWV.

An6 ta tpia Staypdupata autd mou gival XprOLUO Yia TNV TeKUNnpiwon
Tou Mpoypdppatog, ivat to VTOC, ta Suo dA\a Bpiokouv egpapuoyr oTo
nmedio TNG TekuNpiwong NMAnpo@oplakwy Zuotnudtwy. Evag onmtikog
TvVaKag MEPLEXOMEVWV Eival €vag HAKPOOKOTIIKOG TPOTTOG amoTUNwong
TWV AEITOUPYLWV TOU TIPOYPAUUATOC, TTOU TTApouatdlel X1 Tn AoyIKH Tou,
OANG Ta oLUOTATIKA TOU. X' AUTOV epgavifovTal ol EVOTNTEC ATIO TIC OTIOIEC
amoTEAEITAL TO MPOYPAMA, KABWE Kal O IEPAPXIKOS TPOTIOC TTOU OXETI-
Covtal petal Touc. Etol o€ pia pévo oeNida amoTUTTWVETAL N ECWTEPIKNA
S14pBpwaon Tou mpoypdpupaTog, on TOAUTTAOKOTNTA KAl av TTApouclAdeL

To VTOC gival éva onuavtikd epyaleio yla Tnv KaAr TeKUnpiwon Tou mpo-
YPAUUATOC 0O,
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2710 oxAMa 14.2 gaivetal 6Ti To TPOYPAUUa amoTeAeital amd okTw dlago-
PETIKEC EVOTNTEC, TTOU avanTUoooVTal 0 Téooepa emimeda. H tomoBétn-
on JIag evotNTAC KATW aTo pia AANN onuaivel 0Tt n ektéAeon Tng e€ap-
Tatal amoé autrv. To Bripa mou akoAouBei auto To EPAPXIKO Sidypapua,
gival n avaAuTikn oxediaon kabe evotntag. A onpelwdei 6Tt Evag omTikdG
mivakag meplexopévwy dtafadetal amd mdvw mpog Ta KATw Kat and apt-
otepd mpog Ta Se€1d.

EktdC amd to ovopa mou §60nKe o€ KABE evoOTNTA KAl TTOU TIPETIEL VA Eival
€VOEIKTIKO TNG AelToupyiag Tng, Sivetal Kal £vag, cuvnBw TETPAPNPLOC,
ap1Buoc. Etol oto undeviko emimedo mou UTTApXEL TAVTOTE (EvOTNTA TOU
npofAfjuatoc), didetal o apBuog 0000. TNV MPWTN EVOTNTA TOU TTPW-
Tou emmédou Sidetal o aplBpo¢ 1000, 0TNV EMOUEVN AUTHE O APIOUOC
3000 k.0.k. O apiBuo6¢ 9000 KpaTeiTal yla TIC EVOTNTEC TTOU KAAOUVTAL ATTO
Sidpopa emimeda Kat amod StapopeTikoUS KAAdouc (kAadog 1000, kKhadog
3000 kA1), AuTéG XapaktnpilovTtal wg evOTNTEC KOIVAG XPNOoNG, Kal gival
ouvnBwWE N evOTNTA TNE AvAyvwong Kal TwV TITAwV.

MEeTA TNV 0PIOTIKOTIOINON TWV EVOTHTWYV MPpWwTou emmédou, KAbe evdtnTa
TWV AAwv emmédwv Ba cuvodeveTal amod évav aplBud mou Ba ival Tng
€vOTNTAC TTOU TNV KaA&l. ‘ETol Ba éxoupe TIg evoTnTEG HE aptBuolg 1100
kat 1300 mou Ba kaloUvTat anmd tnv evotnta 1000 KA.

MNapatnpenoTe 0TI ol aplBUoi TTou TTPoNYoUVTAL KAl CUUITANPWVOUV TA
OVOUATA TWV EVOTHTWY £XOLV VAV TTOAU ONUAVTIKO pOMO. Agixvouv péoa
otov KwdIKa, apéowc, Tn B€on Tng evétnTag 0TO MPOoYpaAppa, Snhadn,
amo ToleC KaAEiTal, oleg Kahei kat amd moleg eivat aveaptntn. Etol o
pia dedopévn emépBaon yvwpilete mov mpémel va eMEUPETE, AANd Kal
TIOIEC EVOTNTEC TIPETIEL VA ENEYEETE, UNTTWC ETTNPEACTNKAV ATTO TNV EMEL-
Baon oac.

2x. 14.2. Aidypauua VTOC
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Kavévag 3E

e Eigodog

® Ene&epyaaia
¢ ‘E€odog

Mapatnprote akoun 6Tt o€ kaBe KAASO Kal o€ KABe emimedo n apiBunon
Oev gival ouvexoduevn. Autd oag Sivel Tn SuvatoTnTa o€ Hia PEANOVTIKN
ouvtipnon, av dlamotwoete &Tt XpeldleoTe pia véa evoTnTa, va tnv To-
TMOBETNOETE 0TN OWOTH B€0N LE TO CWOTO APIBUO, XWPIG Va XPELAOTEL va
EMAVAPIOUAOETE ONEC TIG ANAEG.

2nuelwveTalL Tl

1 O BaBuoéc aveaptnoiag kabopilel To av Kal Moo ot aAayég o€ Wia
evoTnTa emMPBANOUV aANAYEC O ANEC EVOTNTEC.

1 Kd&Be evotnta €xel pia eicodo, pia €060 kal ektelel pia kaBoplopévn
eneepyaoia (kavovag 3 E, eicodog, eneepyaoaia, £€€060¢).

I KaBe evotnta KaAeital amod pia AAAN evOTNTA KAl EMOTPEPEL C' AUTAV
OTaV TEAEIWOEL

1 Kd&Be evotnta amote)eital amo Ti¢ Bacikég dSouég, akoloubia, emAoyn
Kal emavaanyn.

1 Y& KABe evotnTa dev pémel va UTIAPXEL andToun SL1aKOTTH, ATTELPN EMA-
vainyn.
I TToA\EéC evOTNTEC KAVOULV TO TTPOYPAUUA TTOAUTIAOKO.

14.2.3 ®dakehog Mpoypdupatog

H oAokAfpwon Tou TPOYPAUMUATOC CNUAIVEL TNV WPEA TTOU OTAUATA N
KaBnuepvr amacxoAnon pe auto. H epyacia mou €xel yivel péxpl Twpa,
aAyop1Bpuol, kwdikomoinon, dedopéva eAéyxou Kat amoteAéouata, oxo-
Ala amé TNV MPWTN OTIYUr Tou To TPORANUa SlaTunmwOnKe péxpl Twpa,
Sieukpivioelg mou {NTtBnkKav, amavtnoelg mou 660nKav KABE oTyun TNG
avamnTuéng Tou TIPOYPAUMATOC, TIPETTEL VA apXEloBeTNOoUV. ZuyKpoTEiTal
€101 0 PAKENOG TEKUNPIWONG, O PAKENOC TOU TTPOYPAUUATOC.

O @AKeNOC TEKUNPIWONG TIPETTEL VO OAOKANPWOEL apéowd HeTA TNV ONo-
KA pwon Tou mpoypdppatod. H eméuevn @opd mou Ba yivel mpooméAaon
OTO AKeAo auTo Ba eival étav mpémnel va diaBaocTei yia va avtAnBouv ol
amapaiTNTEG TTANPOPOPIES YIa TN CUVTHPENON TOU TTPOYPAMMATOC.

14.3 | KOkAog Zwn¢ Aoylopikou

‘Eva mpoypappa apyiel tn {wrj Tou amd t otiyur} mou Ba kaboploTtouv ot
ATAITAOELG TOU, ol TTpodlaypagEg Tou Kat mavel va (et étav e€avtinBouv
O\a Ta ePIBwPLa CUVTHPNONG Tou (TTPOOBNKeC, AANAYEC, BENTIWOELC).

Oa éxete Mpooé€el 6T oTa SlAPopa MAKETA AOYIOUIKOU, EITE gival YAwo-
OEC TIPOYPAMATIONOU, EITE TTAKETA EQAPUOYWY, EITE AEITOUPYLKA CUOTH-
pata, Simha 0To EUTOPIKO OVOpA TOU AOYIOMIKOU, UTTAPXEL O aplOog TNG
é€k600n¢ Tou (version).

O ap1Buoé¢ ékdoong mou cuvodeVEl TNV ovopacia KABE TTAKETOU AoYIOHI-
KoL Seixvel akpIBWC TIG alayEg TTou €xouv payuatonotlnBei and tnv
aPXIKN TOU gP@Avion. O Kavovag Aé€l 0TI, OTAV Ol AANAYEC Eival onpavTi-
K€, SNAadn €xouv TpooTeOEl VEeC AelToupyieg, EVTONEC, TTpOYPAUUATA,
0 ap1Buog av€dvel katd aképalo aptOud (DOS ver.5 DOS ver.6), étav ol
aM\ayég eivat pikpdtepeg, ToTe aufavetal katd dékata (Windows v.3.1,
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Windows v.3.11). Ta teAeutaia xpovia auth n e€€MEN Twv duvatotTwy
€VOC ANOYIOMIKOU €xel CUVOEDEL e TNV TTOAITIKA TWANCEWY TWV ETALIPEIWV
mapaywync. Etot ot apiBuoi mou akoAouBouv TIC OVouAGieC TOU AoyIoUI-
KOU €XOUuV évTovn TN XPOLA TOU TUAATOG TTWAHCEWVY KAl OXL TOU TUAHATOG
avantuéng tng etaipeiac (Windows 95, Windows 98, Office 97 k.Am.).

Oa éxete MapATNPNOEL AKOMA 1) Ba €XETE AKOVUGOEL OTL TO TASGE AOYIOUIKO
avTikataotadnke amo to deiva, yia mapddetypa to MS-DOS avtikataoTtd-
Onke amd ta Windows.

Ot apiBpoi €&kdoong Kal ol AVTIKATACTACELG TOU AoYIOHIKOU Segixvouv Je
TOV KAAUTEPO TPOTIO OTL KABE AOYIGUIKO £xel évav KUKAO {wr¢, 4oL oTovV
KUKAO auTo yevviétal Kal meBaivel 6w évag {wvTtavog opyaviouoc.

Tionuaivel Spw¢ "KUKAoG Lwnc"; Moleg eival ot evOIANETES PATELG TOU;

Mia oUykpton Ba pag Swoel KAAUTEPA TO TTEPIEXOUEVO TOU Opou "KUKAOG
ZwN¢". A¢ doupe mpwta Tov "KUKAO {wn¢" €VOC AUTOKIVATOU.

H dnuioupyia evég autokiviitou Eekivd ouvnBwg amd pia €peuva mou Ba
KOTaypayel TI¢ eMOUIEC TOU KOVOU, AUTOKIVNTO TTOANG, EKTOC Spduou,
@ONVO, ypriyopo Kat tTnv Tdon TnS ayopdc. Ta amoTeAéopata TnG EPEUVac,
o€ oLVOLACMO e AN Sedopéva, OTTWE AN LOVTENA TOU EPYO0TAGCIOU,
HOVTENA TOU avTaywVIoUoU K.ATL, Ba kaBopicouv Ti¢ mpodlaypagég Tou
VEOU AUTOKIVATOU, UIKPO 1} LEYANO, YPNYOPO, VEAVIKO, UE TTOOEC TTOPTEC,
UE TTola POCHETA, O TToLA TIUH K.ATL (@don avdiuonc).

Ot unxavikoi Tng etalpeiag éxovtag um' 6Yn Tic mpodlaypapéc Ba oxedid-
00UV TO VEO auToKivNTo eMAEyovTag Ta KATAANAA VAIKA, SivovTdg Tou
NV §WTEPIKN HOPPN KAl Ta AANA XApAKTNPLOTIKA TToU £xouv TTpodiaypa-
@€i, tmmoduvapn, katavalwon KA. (pdon oxedlaopou).

To TuAMa Tapaywyng Tou epyoctaciou Ba mapet ta oxédia kal Ba mpo-
OOPMOCEL TN YPAUMH TTapaywyn g amd TAeUpAg S1adIKaotwV Kal ENEyXwY,
WOTE VA UTTOPE( va TTapAyeTal To VEO auTtokivnTto (pdon uhomoinong).

To €tolpo autokivnto Ba mpémel va mepdoel évav TEAIKO ENeyXO AElTOup-
yiag oto §pdpuo kal kdtw and akpaieg ouvOrikec. Autog o éleyxog Ba Sie-
VEPYNOEl H€OA OTIC EYKATAOTACELC TNE ETAIPEIAC, WOTE TO VEO AUTOKIVNTO
va SOKIMAOTEl oav oUVOAO (pdon eNéyxou).

To SOKIMAOUEVO AUTOKIVNTO €ival £TOIUO YIa TTWANGT. MwAoVUUEVO prTaivel
A0V 0€ KavoVIKN A&ttoupyia, n omoia e€ac@aliletal pe TNV KATAANAN
ouvtriPNon amod Toug £0UCIOS0TNUEVOUC UNXAVIKOUG ((pdon Aettoupyiag
KOl CUVTAPNONG).

AuTOC Aotmmév givat o KUKAOG {wri¢ evOC AUTOKIVATOU, TTapdolog o€ ap-
KETA onueia pe Tov KUKAO {wn¢ eVOC TPOYPAUUATOC, TToU TTapoudtdleTal
Siaypappatikd oto oxnua 14.3.

Ta B€An deixvouv TNV aAnAenidpaon twv S1adoXIKWV @ACEWV TOU KU-
KAou {wn ¢ evog mpoypdupatoc. AnAadn OTL To TEAOC ULag paong odnyei
oTNV EMOUEVN, AANA pmmopei va odnyrnoel Kal oTnv mponyouuevn. Otav
TO TENOG ML @Aong odnyei TNV TIPONYOUUEVN, ONnuaivel 6Tl OploUEVa
otolxeia xpelaletal va emavakaboplotouv.
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[poooxn:

0 €Aeyxog evig
npoypdupatog
dwanotwvel thv Unapén
evég AdBoug, noté
Opwg dev nigtonolel Tnv
avunap&ia AdBoug.

AvdAuon <

Zy. 14.3. KukAog (wri¢ mpoypauuatog

—>  Ixedlaopoq 4—‘
—  YAonoinon 4—‘

—  ‘EAeyxoqg 4—‘
/\sttougy[o Kat
Yuvtnpnon

>1n @don Avaluong kai Zxediaong mou akoAouBei Tov oplopo Tou TIPo-
BARuatog amo Tov TEAATN, UToPOoUUE va SIOKPIVOUE TIG EEAC EVEPYEIEC:

Kataypdagovtat avalutikd ta Sedopéva kal ta {nToupeva Tou PoRAn-
paToc,.

ZnTouvTal ol amapaitnTeg S1EUKPLIVIoEIG amd Tov TeNdTN, o€ 60a ON-
peia ot mpodlaypagég mapouoidlouv acdgela.

KaBopiletal n Soun tou mpoypduuatoc.

KaBopilovtal ol evOTNTES (POUTIVES, UTTOTTIPOYPAUUATA) ATTO TIG OTTOIEC
Ba amoteleital TO TPOYPAMMA.

AvadlntouvTal étolpeg evotnteC (modules) amd maAidtepa mpoypaUa-
TA TTOU PUITOPOUV va XpnotgoroinBouv Kal ¢' auTtd TO TTPOYPAUUA.

EmAéyovTtal ol akyopiBuot kat ot Sopég dedopévwv mou Ba xpnoipo-
moinBouv oe k&Be evotnTa.

Ytnv emépevn @don TG YAomoinong tou mpoypdupatog o€ KAmola
YAWooa mpoypappatiopol, akohouBoupe ta e€A¢ Brpata pe tn olpa:

EmAéyetal n YAWOOA TTPOYPAUMATIOHOU Y10 TO CUYKEKPIUEVO TIPO-
YPOUMA. XNUEIWOTE OTI OAEC Ol YAWOOEC Sev gival KATAMNAEC yia OAa
Ta MpoArata.

Eloayetal to kwdikomoinuévo mpdypappa otov urtohoyloTh. To mpo-
YPOUMa auTo gival To apykd mpoypaupa (source program).

Znteital n HETAQPACN TOU TTPOYPAUUATOC AT €va UETAYAWTTIOTH,
WOoTe aUTO va Yivel katavontd amd Tov uTToAoyIoTH. To pdypapua
auTo €ival To TEAIKO Mpdypappa (object program).

H petdppaon Ba amokaAUPel AdOn "opBoypagiac” kat "ouvtakTikoy"
™G YAWOOoAC TTPOYPAUUATIOHOU.

AlopBwvovTtal Ta AdOn kat akoAouBei Eava petappacn Tou poypAap-
MaTOoC, £WG TNV OPLOTIKA EANEIPT) TOUC.

H @don twv ENéyxwv ava@épetal oTov €Aeyxo Twv Aoyikwv AaBwv mou Tiba-
VOV VA UTIAPXOULV O€ éva TIpOypaupa. H oglpd Twv eAéyxwy gival n akdoudn.

To npoypappa eAéyxeTal, pe Ta dedopéva eAéyxou Tou ixe eNeyxOei
Kal 0 aAyoplOuog, yia va SiamotwOei av mapdyel Ta emOuunTd amnote-
Aéouara.
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1 Alamotwvovtal AdBn mou ogeilovtal eite o AABn Katd TNV KWSIKO-
moinon Tou alyopiBuou gite amd AavOacouévn EMIKOIVWVIA EVOTHTWV.

I Tatuxdv AdBn StopBwvovtal kat ot ENeyxol cuvexilovTatl péxpl To TPod-
YPAUUa va armaAlayei anmo autd.

1 TMapovaotalovtal Ta amoTEAECUATA OTOV TTEAATN TIPOKELEVOU Va €XOU-
ME TNV OPIOTIKA EMKUPWON EK UEPOUC TOU.

1 Av mapouoidletal anmdkAion amo Ti¢ mpodlaypaéc, Ba TpEmel va emi-
oTPEYPOUNE 0TN PAon TNG avaluong kat oxediaong MPOKEIUEVOU va
yivouv ol katdA\nAe¢ SlopBbwaoelc.

310 TENOG TNG PAONC TWV EAEYXWV EXOUUE €Va ETOIUO TTIPOYPARMA TTOU

MTTOPOUE VA TTAPAdWOoUE OToV TTEAATN Yid Xprion. Agv mpémnel va Ee-

XVATE OTL 0 €AeYXOC TOU TIPOYPAUHATOC SlamOoTWVEL TNV UTTapén evog

A&Boug mou mpémel va S10pBwOei, SuoTuxwe dpwg Sev MoTOMOLEL TNV

amouoia AdBouc. Etol éva mpdypappa Kat' oucia BpiokeTal KATW amod

éva Slapkr éAeyxo NG opB g AstToupyiag Tou.

TNV enduevn eAon ¢ ZuvTAPNOoNG Ba yivouv OAEC Ol TTPOCAPHOYEC Kal

Bertiwoeig mou xpetalovTtal TPOKEIUEVOU TO TIPOYPAUMA 0AG VA OUVEYi-

o€l va xpnotuoroleital. H @don autr Siapkei oo Ba xpnoiupormoleital To

mpdypauud cac. Edw Ba mapatnpricouue ot

1 OummpooappoyEg eival avamé@eukteg otav Siagpopomolouvtal ta §edo-
péva Tou poAnpaTog i étav o Xprotng {NTHOEL VEEG AEITOUPYIEC.

1 KATTOlEC IPOCAPUOYEC UTTOPEL VO ATTAITO0UV TNV EKTEAECN TNG PACNG
¢ avduong kat oxediaong kat apa OAWV TwV UTTONOITIWV QACEWV.

1 Ot BeATIWOELG TTPOKUTITOUV ATTO TNV EUTTEIPIA TTOU ATTOKTATAL [IE TOV Kal-
PO Kalt pag kavel va "BAémoupe” Ta idla mpdypata pe "aAho patt”.

1 KdBe mpooappoyn 1 BeAtiwon Ba mpéEmel va KATAANYEL O GUVOAIKO
€NEYXO TOU TIPOYPAMHATOC KAl PUCIKA OTNV KATAYPAPH TWV OXETIKWV
OXOAIWV yla TNV TEKUNPiwon.

1 To TeAeuTaio oTASI0 AUTAC TNG PAONC EPXETAL E TNV TEAEIOTTOINGN TOU
PoyPAuMaToC. Twpa to Mpdypaud oag SOUAEVEL UTTOSELYUATIKAL...
HEXPL TNV EMOMEVN aANayR.

210 oxnua 14.4 mapouaotaletal n mpoomnddela mou amarteital Katd g Sid-

POPEC PATEIC TOU KUKAOU {WN¢ WG TTOCOOTO TOU GUVOAIKOU €pYOU.

KUkAo¢ Zwiig Mpoypappatrog

AvdAuon & Ixediaon

16% Zuvtipnon
YAonoinon 60%
8%
"EAeyxol
16%

2x. 14.4. Karavourj tn¢ mpoomndBeiag mou amaiteital otig SIdPopeG pAoelg
TOU KUKAOU {WwN ¢ TooypduUUaTog
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AQIIAPIO @

alyoplOuikég Y\wooeg algorithmic languages Katn-
yopia YAwoowv mpoypauuaTiopol KaTdAAnAwy yia
™V mEPLYPA®r TPOBANUATWY TTOU Prmropouv va AuBouv
aAyoplBuIKa.

alyopiOuog algorithm Memepacpévo cUVONO CAPWE
kaBoplopévwv kavévwy mou Bonbolv oTtnv emiluon
EVOC TTPOPBAAHATOC MECW EVOC TIETIEPACIEVOU aPIOOU
Bnudtwv.

al@aplOunTIkO alphanumeric ZUVOAO XOPAKTAPWV
TIOU UTTOPE( VA EUTIEPIEXEL YPAMMATA, Yn@ia Kal E18IKA
ouuBoAa émw¢ m.x. onueia oTiénc.

avadpopn recursion Kataotaon Katd tnv omoia pia
Sladikacia rj cuvapTtnon KaAEi Tov E0UTO TNC.

avadpopikn cuvaptnon recursive function Mia ou-
vApTNOoN TNG omoiag ol TIPEC ival Quotkoi aplBuoi Tou
mapdyovtal and QuUACLKoU¢ aplOuoU¢ e TUTTOUG avTl-
KatdoTaong, 6Toug omoioug n idta n cuvdptnon ival
£vac TENEOTEOC.

avaluon analysis H ueBodikn peNéTn evog mpoAnpa-
To¢ Kat N dtadikaoia TN S1A0TACKC TOU O€ UIKPOTEPES
HOVABEC yla TTEPAITEPW EPEUVA OE AETTTOUEPELQ.

AVTIKEIHEVO Object YTOV AVTIKEIUEVOOTPAPH TIPO-
YPOUUATIOUO Hia VONTIKH a@aipeon Tou anoTteAeital
amo Sedopéva Kal OXETIKEG AeITOUPYiEC Pe auTd.

AVTIKEIpMEVO TIpOYpappa object program Mpoypappa
UTTOAOYLOTH O€ I TEAIKH YAWOOO TTOU €XEL ETAPPA-
otei and mnyaio Mpoypap Q.

AVTIKEIHEVOOTPAPNG TPOYPAHUHATIGHOG object
oriented language MéBodoc yla §éunon mpoypdupa-
TOG O€ lEPAPYXIKA OPYAVWHEVEG TALELS, TTOU TIEPLYPA-
@ouv Ta Sedouéva Kal TIC AEITOUPYIEC AVTIKEIUEVWY
TTOU UITOPOUV va aAANAemSpoUv e AAA avTIKEipeva.

agaipeon dedopévwv data abstraction H avtipuetwrmi-
on Twv 6edopévwy Ue BAon TIC apnENUEVEC IBIOTNTEC
TOUG Kal Ol 0€ CUVOEDN LE KATIOLO (POPEA TOUG,.

Bpoxog loop ZUvONo EVTOAWV TTOU UTIOPE( VA EKTENE-
oTtel emavellnpupéva, oo LIoXVEL JIa 0PIoUEVN GUVONKN.

YEYOVOG event Evépyela Tou XpAoTn YOG EQAPHUOYNS
ToU avaykAlel TNV epapuoyn fj To A&IToupyikd ouoTn-

pa va avtanokplBei. Ta yeyovota cuxva oxeti(ovtal he
KIVIOEIC TOU TTOVTIKIOU 1 TTANKTPOAOYN OELC.

YAwooa punxavig machine language Nwooa xaunAov
EMITESOU TIOU Ol EVTOAEC TNG amoTeAouvTal PdVO Ao
Ta Suadikd Yneia.

YAWGGa Mpoypappatiopov programming language
Texvnt YAwooa oxedlacpévn yia va dSnuioupyei ) va
ek@palel TpoypAaupaTa.

yYPawog graph Eva ouvolo onpeiwv, kopuewv i 1o&wv
Kalt £€va 6UVOAO AKUWY, TOEWV 1 YPAUUWY TTOU EVWVOUV
MEPIKA R OAa ard Ta onueia.

YPa@w write Kdvw pla poviun f mapodikn Kataxwpl-
on 6edopévwy o€ pia VAKN 1 o€ éva Péco amobrKeu-
on¢ 6edopévawv.

8edopéva data MNapdotacn yeyovotwy, EVVOLwVY N
EVTOAWV OE TUTTOTIOINIEVI LOP@T) TIOU Eival KATAANAN
yla €MMIKOIVWVIa, EpUnveia N emeéepyaoia amd dvOpw-
710 1} AUTOMATA HEDQ.

8giKTNG index 1oV MPOYPAUUATIONO, £VAC AKEPALOG
mou avayvwpilel Tn Béon evog otolxeiou dedopévwv
o€ Jia akoAouBia oTolyeiwv Sedopévv.

8eikTng pointer Ztoixeio SeSouévou oL TIEPIEXEL TN
S1evBuvon evog aMou otolxeiou dedopuévou.

8évdpo tree Aoun dedopévwy ou amoTeAeiTal anod
KOUPouC ol omoiol cuvdéovTal e AKUEC. 2€ KABE KOU-
o kataAfyel pia pévo akury, aAAd pmopouv va Eeki-
VOUV Kaia, pia i TTEPIOCOTEPEC. 2€ €va LOVO KOUROo
mou amokaAeital pifa dgv KATAAYEL KAMIa AKUK.

Srapalw read Maipvw dedopéva amoé pia pviun, éva
péoo amoBnkeuong f amd AAAN Tnyn.

Stadikaciakn y\wooa procedural language N\wooa
TIPOCAVATOAICUEVN 0TO MPOPBANUA TTOU SIEUKOAUVEL
Vv ékppaon piag Stadikaoiag pue Tn pop@r pnTd k-
PPACHEVOL alyopibuovu.

Slaloyikag interactive Tpdmog Aertoupyiag evog mpo-
YPAUHATOG KATA TOV OTT0{0 €vag XprioTng elodyet 6edo-
péva ] EVTOANEC WG ATTOKPLON OE AVTIOTOLXEG AITHOELS
(mpotpomég) amd To cUGTNUA.
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Siemaen interface Kowvé cuvopo peta&d d0o Asitoup-
YKV povdadwy, mou opiletal and Aeitoupyikd xapa-
KTNPLOTIKA, KOWVA QUOIKA XaPAKTNPLOTIKA Slacuvde-
oNgG, XapaKTNPIOTIKA ONUATWY Kal AAAA KataAAnAa
XOPOKTNPLIOTIKA.

Siepunvevtng interpreter Mpdypappa mou petagpdlet
Kal EKTENEI KABOE EVTOAN HIAC YAWOOCAC TTPOYPAMUATL-
OMOU uPNAOU emméSOU TIPIV TN PETAPPACH KAl EKTE-
Aeon TNG EMOMEVNG.

SoKiun Kat EKCPANRATWON TIPOYPAHUMATOC program
testing and debugging Aladikaocieg evtomopou Kal
S16pBwoNnc cEAAHdTWV.

Sokiun mpoypaupatog program testing 'Eva Brjna tng
AvVATTTUENC TTPOYPAUUATOC OTTOU €va TIANPEC TTPOYPA-
pa dokipadetal yia o@aipata. Mia SoKIun mpoypappa-
TOG EUTTEPIEKEL TNV EKOPAAUATWON TOU TTIPOYPAUHATOC.

Sopnpévog mpoypappatiGuoG structure program-
ming Mé6060¢ yla TNV KATAOKEUH TTPOYPAMUATWY
TTOU XPNOIUOTIOLEl HOVO LEPAPXIKA EUTTEPIKAEIOPEVA
Kataokevdopata, kaBéva amd ta omoia £xel £va amio
onueio el06dou Kkal éva e§6dou. Tpelg TUTIOL EAEYXOU
XPNOolpomolouvTal 0To SOUNUEVO TIPOYPAUUATIOMO:
akoAouBlakog, uTTd cuVONKN Kal EMAVAANTTITIKOG.

eko@alpatwaon debugging EAeyxog NG AOYIKAG EVOG
TIPOYPAUMATOG YIO TOV EVTOTIIOHO KAl ATTOPAKPUVON
OQOAUATWV.

EKOQAApaTWTAG debugger BonBntikd mpoypauua,
TTOU OLVABWG TTAPEXETAL PE TIG CUYXPOVEG YAWOOEG
TPOYPAUUATIOHOU, TO o1Toio KaB1oTd amodoTikn TNV
£€PEUVA YIA TOV EVTOTIIOUO OQAAUATWY O€ éva TPOo-

ypappa.

gKxwpnon assignement Mnxaviopog tipodotnong
Hag HetapAnTic.

€\eyxog Aoylopikou software testing ®don tng ava-
ntu€NG AOYIGHIKOU KATA TNV o1toia To TIPoidv eAEyXeTal
WG TTPOC TNV avapeVOEVN AElToupyia Tou.

€VTOAN instruction & pla Y\wood TPOYPAUUATIOUOU
pla éKk@paon Tou €XEL vONnUa Kat n omoia kaBopilel
pia mpdén kat mpoodiopilel TOug TEAEGTEOUC TNG, AV
UTTAPXOULV.

emaln@suon mpoypdapparog program verification
Aladikaoia mou amodelkvUel 0TI éva TPOYpPAUA OU-
UTTEPIPEPETAL CUMPWVA UE TIC TTPOSIAYPAPEC TOU.

emavalnyn iteration H diadikacia emavainmTiKiC

EKTENEONC EVOC OUVONOU EVTOAWV UEXPL TNV IKAVOTTOI-
non Kamotag cuvenKNG.

ene€epyacia dedopévwv data processing H cuotnua-
TIKA ekTéheon mpda&ewv o dedopéva. Mapadeiypata:
XELPIOPOG, CUYXWVEUON, TAEIVOUNON, LETAYAWTTION K.C.

gpyaleia Aoyiopikou software tools EIOIKA mpoypap-
pata mou SIEUKOAUVOUV TIG CUYKEKPIUEVEG EPYAOTIEC
™G avamtuéng AoyIouLKOU.

g@appoyn application NMpoypdupata mou ypdgovTtal
yla TNV KAAUYN JLaG CUYKEKPLUEVNG AVAYKNG.

KUKAo¢ {wn ¢ Aoyiopikou software life cycle O KUKAOG
oxediaong, avanTuéng, eykatdoTtaong Kat cuvtipnong
AoylouikoU.

KWdKag code Eva i meplocdteEpa MpoypAaupaTa n
TUAMA TTPOYPAMHATOG.

Aiota (cuvel{euypévn) linked list Mia AioTta otnv omoia
N HETABaon amo évav KouBo otov dAAo yivetal Je Tn
Xpron evog Oeiktn (pointer) mou amoteAei HépoG TOU
Koufovu.

AOYIGMIKO software MNveupatikn Snuioupyia mou mepl-
Aaupdvel Ta mpoypdupata, Ti¢ S1adIKacieg, TOUG Kavo-
VEG KOl OTTOLAOATIOTE OXETIKY TEKUNPIWON TTOU avagé-
pETAl 0TN AelToupyia evdC cuoTHUATOC eme€epyaaiag
Sedopévawv.

petraBAnti variable Eva évopa mou xpnotpomoleital
Yla va TapaoThoel éva otolxeio Sedopévou, Tou omoi-
oU N TIUN urmopei v aAadel katd tn Sidpkela Aeitoup-
yiag Tou mpoypAppaTOoG.

petraBAntn eAéyxou control variable MetafAntr Tng
omoiag N TIPNA EAEYXEL TOV APIOUO EKTENECEWV EVOC

Bpoxou.

MRETAYAWTTIOTAG compiler Mpoypappa ummoAoylotn
TTOU XPNOIOTTOLETAL VIO TN HETAPPAON O YAWwooa Xa-
pNAoU emméSou VO TIPOYPAUMATOC EKPPACHEVOL OE
YAWGOGOA MPocavatoAlopévn oTo TPOBANUa.

odnyoupevo and yeyovota event driven H 1816tnta
€VOC AEITOUPYIKOU OUCTAMATOC 1 TIEPIRAAOVTOC KATA
TNV oroia 6tav cUUREei éva yeyovog eKTeNEITAL KATAA-
AnAo TuRpa KWIka yia tnv eEumnpétnaor Tou.

opOotTnTa accuracy 1) H 1816TnTa autoL mou eival
amaA\ayuévo amo o@dApa. 2) Mototikn a&loAdynon
™G amaAlayng amdé o@aipa. YYnAr opBdétnta avti-
OTOIXEl O€ HIKPO AN,
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oupa queue Aopny 6edopévwy e SUo dkpa oTnv omoia
TO TTIPWTO OTOLXEIO TTOU €l0AYETAL Eival KAl TO TIPWTO
mou pmopei va e§axOei.

nayidguon cpalparog error trapping Mia Stadikacia
JE TNV oToia Ta o@AAUATA Tou SnuloupyouvTal Katd
TN OLAPKELA EKTENEONC MIAG EQAPHOYNG, 0dnyouvTal Og
€161KO TUARHA TOU KWAIKA TNG EQAPHOYNE TTOU KAAE(Tal
XEIPLOTAG 0@AApaToC. O TeAeuTaiog ekTeNE( kKAmoLA
npokaBoplopévn Asttoupyia, OTWG yia Tapddelypa va
QYVONOEL TO OPANUA.

makéTo Aoylopikou software package MAApeG Kal Tek-
MUNPIWHEVO CUVOAO TIPOYPAMATWY TTOU TTAPEXETAL OE
€évav aplOuo XpNOoTWV yid Hia EQAPUOYN.

nelpateia Aoyiopko software piracy MNapdvopun ava-
TTapaAywyr mEOoiovVTwv AOYIGUIKOU.

nepifallov avantuéng Aoylopikou software de-
velopment environment 0VOANO PMETAPPACTIKWV
TIPOYPAUUATWY Kal AANwV epyaleiwv avantuéng Ao-
YIOMIKOU TTOU Xpnotpomolouvtal otn dnpioupyia mpo-

YPOMUATWY EQAPUOYWV.

mivakag table MapdBeon dedouévwy kabéva amod ta
ormoia Umopéei va mpoaodlopIoTEl HOVOOHUAVTA HECW
Hag i mePLOCOTEPWV UETABANTWV.

nmAnpogopia (g¢) information T'vwon mou agopd
npdypata 6mwe MPAEELG, EVVOLEC, AVTIKEIMEVQ, YEYO-
voTa, 16€€¢ 1 SlEpYATieg TTOU HECA OE CUYKEKPIUEVO
Keipevo €xouv uia 1dlaitepn onuacia.

npoypappa (ummohoytotn) program AkolouBia evto-
AV katdA\nAwv yia eme€epyaoia. H eme€epyaoia mepi-
AapBAvel TN XPHon HETAPEACTIKOU TIPOYPAMMATOC Yid
VA TIPOETOIMACEL TO TIPOYPAUUA YA EKTENEDCT, KABWG
KAl TNV (610 TNV EKTENECN TOU TIPOYPAUMATOC.

TMPOYPARMATIONOG programming H Stadikacia Snpui-
oupYiag TPOYPAUUATWY UTTOAOYIOTH.

MPOYPAMMATIGTAG programmer Mpdowmo umevBuvo
yla 1o oxedlacud, eyypaen, éAeyxo, S1opbwaon, cuvTi-
pNON Kat TeKPNpiwon evog mMpoypAapaTogG.

npodiaypa@n mpoypappatog program specification
Tekunplo TTOU TTEPLYPAPEL TN doun Kal AelToupYieg
EVOC TTIPOYPAUUATOC E EMAPKN AEMTOUEPELQ, WOTE VA
EMITPETIEL TOV TTPOYPAUUATIONS Kat va SIEUKOAUVEL TN
ouvtipnon.

npoaodptnon append MNpocBrikn oTolxeiwv 0To T€AOG
piag Soung Sedopévawy.

MPOCEyylon amd KATW PO Ta Mavw bottom-up
approach MNpoaoéyyion o1o oXeSl00UO CUOTNUATWY N
oroia apxiCel e TNV avayvwplon Twv BaciKWv CUVAA-
AQywV Kal avaykwyv o€ eme€epyacia TANPOQoPIWV Kal
OTN OLVEXELD TNV OAOKANPWOTH TOUG 0€ OAO Kal uPn-
A\oTepo emimedo.

npoonéhacn access Npocfaon oe Sedouéva e oko-
16 TNV avAyvwon 1 HETaKivnon 6eS0UEVWVY 1) EVTOAWV.

onpeio dtakomng breakpoint Eva onueio og éva mpo-
YPOUHUA OTO OTO{0 OTAUATAEL N EKTENECN TOU TIPO-
ypdaupatoc.

ot1a0epa constant TAWOGCIKO AVTIKEIMEVO TTOU TTAIPVEL
MOVO pia EISIKN TN

otoifa stack Aopn dedopévwy e éva dkpo otnv
OTI0{0 TO TEAEUTAIO OTOLXEIO TIOU EICAYETAL Eival KL TO
TIPWTO TTOU Urmopei va e€ayOei.

OTOIXEI00E1PA string Mpappikn akoAouBia oTolxeiwv
OTWE XapakTipeg, Suadikd YPneia rj GANA QUOIKA OTOL-
xela.

ocuyxwvevon merging H tadikacia cuvduacpov dvo
Ta&vounuévwy ocuvolwv dedopévwy yia TV mapayw-
yn evog ta&ivounuévou cuvolou.

ouppav BA. yeyovoc.

oupBolikn YAwacoa assembly language NMwooa xa-
pnAou emmédou e€apTweVN amd To UAIKO Kal N oroia
€XEL Aueon avTioTolyia Pe TN YAwooa pnxavie. Amote-
Aei oupBoAikr avamapdotacn Tou Suadikou KWSIKA TNG
YAWOooOg unxavrg kat xpelaletal CUPBOAOUETAPPAON.

cuppolopeTagpactig assembler Mpdypapua mou
peTappAalel cUPPBOAIKA YAWOOO 0€ YAWOGCA UNXAVAG
Tou 6edopévou UTTOAOYIOTH.

ouvOnKn condition Mia ékgpaon o€ mpoypapua r Sia-
Sikaoia ou pmopei va ektiunBei gite wg aAnON¢ ite wg
PeudNG, OTav ekTeAeital To MPoypappa fi n Stadikaoia.

o@dalpa bug NaBog ) ENATTWUA TIPOYPAUMATOG.

oxediaon mpoypapparog program design Ta Brijpata
TToU avayvwpifouv Toug TOPOUCS UAIKOU Kal AOYIGUIKOU
Tou amnattovvtal ané to Mpoypappa. H oxediaon mpo-
ypdupatog mpoadiopilel Tn AOYIKN TTOU XPNOIHOTIOLE -
T ATTO TO TIPOYPAMMAL.

Tafivopnon sorting H Siadikacia tomoBétnong Twv
otolxeiwv 6edopévwy o pia dour dedopévwy e av-
&ovoa n gpBivouoa oelpd.
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TEKUNPiwon mpoypappatog program documentation
‘Eyypaga fj dA\a péoa o mapEXouv TNV TTEPLYPA®H
TOU TTIPOYPAUHUATOC.

TeNeoTéog operand Mia ovtoOTNTA GTNV OTToIA EPap-
poletar pia mpdén.

TeAEOTAG operator ZOPPBOoAO oL TTAPICTAVEL TN GUON
Jiag mpdéng ou TIPOKEITAL VO EKTENECTEL.

TEXVNTA vonpoouvn artificial intelligence MNpoomndBel-
€C WOTE VA KATOOTE[ 0 UTTOAOYIOTAG IKAVOC Yla AEITOUp-
yieg mou amodidovtal og avBpwrivn vonuoouvn.

umronpoypappa subprogram 'Eva mpoypappa Kalov-
pevo amd Ao mpoypappa, os avtiBeon e éva KUplo
TPOYPAUHA.

@UOIKN YAwooa natural language NA\wooa, ol KAVOVEC
¢ omoiag Bacifovtal oTnv TPEXOUTA XPHoN, XWPIg va
givat avotnpd mpodlayeypaupévol.

@wAiaopa nesting H évBeon Bpoxou fi umopouTiviv
péoa ag AAOUG BPOXOUG I UTTOPOUTIVEG.

Pevdokwdikag pseudocode Tpodmog amotuMwong ah-
YopiBuwv pe xprion mpokaBoplopévwv AéEewv-KAEL-
Suwv.
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ATTAOEAAHNIKO AE=IKO OPQN

a posteriori = ek Twv UOTEPWV

a priori = €K TWV TMPOTEPWV
abstraction = agaipeon (vontikn)
access = MPOCTIEAaoN

accessing= Siadikacia mpooméhaong
accidence = TuTIKO, TUTTOAOYIKO
accuracy = opfotnTa

activation = evepyonoinon

actual = mpaypatikog

aid = BonBewa

algorithm = a\yépiBuog

alignment = euBuypdupion, otoixion
alphanumeric = aA@apBuNnTIKO

alteration = evaA\ayn), HETATPOTH,
Tpomonoinon

ambersand = cUpolo &
ambiguious = Sipopoluevoc,
aocaeng

ambiguity = acdpela
analysis = avaAuon

analyst = avalutng

analytic = avaluTtikdg
animation = kivnon
annotation = axoAlo

append = nmpoodptnon
application = epappoyn
approximate = MPOCEYYIOTIKOG
argument = oplopa

array = mivakag

artificial intelligence = texvntn
vonuoouvn

assembler = cupBolopeTaPPAcTAG

assembly language = cupBohikn
YAwooa

assignement = ekxwpnon
at sign = cupfolo @
attribute = 1810xapaKTNPEIOTIKO

authentication = emaABeuon
akepalotnTag (5edopévwv)
authoring languages = yAwooeg
ouyypagng

automation = autopaTiopodg

auxiliary = BonBntikog
background = mapacknvio,
uno3abpo

backslash = avamodn k&Betog \
backtracking = omoBobpounon
backup = epedpeia

bar chart = papdodiaypappa
bell = nxntiko onua, koudouvi
benchmark = dokiur emddoewv
beta test = é\eyxoc¢ Brita

blank (character) = xapaktpag
KEVOUL

blinking = avaoofnua
block = opada
bookmark = kataxwpw onuadt

boolean (data type) = Aoyikog TUmog
Sedopévou

box = m\aiolo

braces = aykiotpa {}

brackets = tetpaywvikd dykiotpa [ ]
break key = m\riktpo Siakomrg
break = diakom

breakpoint = onueio Siakomng
browse = eUANlw, PUANOUETPW
bubblesort = Taivounon puoalidag
bug = cpdua

build-in functions = evowpatwpéveg
OUVOPTNOELG

business applications =
ETTKEIPNOLOKEG EQAPHOYES

button = koupmi

call = k\rion

call-by-reference = kArjon &t'
avagopdg

call-by-value = kA\fjon &1a TipAg
cancel = akUpwon

caret = oupfoho A

carriage return character =
XOPOKTAPAG ETIIOTPOPNG
catalog = kataAoyog

cell = kUTtTapO, KEA

certification = motomnoinon

character code = Kwdikag
XAPAKTHPWV

character set = gUvolo xapaktpwv
character = xapaktripag

chart = Stdypappa

check digit = Ynoio eAéyxou

check sum = aBpolopa eréyxou
checking = é\eyxog

choice = emoyn

class = kAdon, Téén

clear = kaBapilw

client = mehdtng

clipping = Yahidion

code = kwdikag

coding = kwdikomoinon

collate = diata&ivouw

colon = xapaktrpag :

column = otAAN

combination = cuvduaouédg
combining = cuvévwon, cuvéuacuog
comma = KOJua

command = evtoln, Siatayn

command driven = kaBobnyouuevo
amo EVTONEC

command language = yA\wooa
EVTOAWV

command line = ypapur evioAwv
comment = oxoAlo

compact = GUUTTUKVOG

compare = OUYKpivw
compatibility = cupfatotnta
compatible = cuppatdg
compilation = petayAwttion
compiler = HETAYAWTTIOTAG

computability = Suvatotnta
UTTOAOYICHIOU

computational complexity =
UTTOAOYIOTIKT) TIOAUTTAOKOTNTA

computational = umoloyloTikég

computer instruction set = cUvolo
EVTOAWV UTTOAOYIOTH
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computer science = emoTAUN
UTTOAOYIOTWV

concatenation = cuvaAloowon
concept = évvola

conception = 16€a, CUANNYN
conceptual = evvololoyikdg
condition = cuvOnkn

conditional branch = diakA&ddwon uméd
ouvonkn

conjuction = toprj, ouleuén, mPdén
KA, AoyIKOC TTON/ GUOC

constant = otabepd
constraint = mepPlOPIOHOG
consultant = cupBoulog
context = cup@palopeva
continue = ouveyilw

control character = xapaktipag
eNéyxou

control point = onueio eAéyxou
control variable = petapAnTr eAéyxou
convention = oUpfaon
conversational = Stahoyikdg
conversion = HETATPOTIA

copying = avtlypa®n

correction = 816pBwon

counter = anmapOUNTAC, LETPNTAC
create = SnuIoLPYW

cursor = Spopéag

customer = meAATNG

cut = KOPw, amoKoTh
cut-and-paste = amokomm Kat
OUYKOANON

data = 6edopéva

data base = 3don Sedopévwv

data capture = cuNoyn dedopévwv

data compression = cupurmieon
Sedopévwy

data definition = oplopédg dedopévwyv
data entry = elcaywyn dedopévwv
data flow = porj dedopévwv

data processing = eneepyaoia
SeSopévwy

data structure = Soun dedopévwv
data type = 1ém0¢g 6edopévou
date = nuepounvia

debugger = eko@oApatwtg,
Slopbwtn¢

debugging = eko@alpdtwon

decision = anégpaon
declaration = dn\won
decrement = eAdttwon
default value = mpotepotiun
default = mpotepoTIHOG
definiteness = kaBoploTikdTNTA
definition = oplopog

delete = e€aleipw, Staypdpw
deletion = Siaypaepn
delimiter = Siaxwplotg
demo(stration) = emidelén
design = oxebiaon
development = avantuén
diagnostics = SlayvwoTikd (unvouata)
diagram = Sidypappa
diagramming technique =
SlAYPAUUOTIKA TEXVIKA

digit = pnoio

digital = Ynolakog
dimension = didotaon
directive = odnyia

directory = eupetriplo
discrete = S1dkpitog

disjunction = &1aleuén, Moyikn
npbéoBeon, mpaén 'H

display = ontikr) mapouciaon

divide and conquer = diaipel kai
Baoiheve

document = éyypa@o, TeEKURPLo
documentation = tekunpiwon
download = petagoptwvw

dummy instruction = TAACHATIKN
EVTOAN

dump = amotunwvw

duplicate = avanmapdyw

dyadic operation = diteAng mpaén
dynamic = Suvapikog

editing = cOvtagn (mpoypaupdTwy,
Sedopévwy)

editor = ouvtaktng

effectiveness = anmoteAeopatikéTnTa
efficiency = anmodotikdtnta, IKAvéTNTA
element = oTolxeio, HENOC (GUVOAOUL)
embedding = evowpdtwon

empirical = eumelpIKOg

emulation = e€opoiwon

encapsulation = evBuhdkwon
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enhancements = BeATIWOELG,
enmav€noelg

entity = ovtotnta

entry = €icodog, elcaywyn dedopévwv
environment = epIBAAAov
equal = ioog

equation = e§iowon
equivalence = icoduvapia

erase = of3fvw

error = o@AAua

error trapping = mayidevon
OQANIATOC

escape = Slagpuyn

evaluation = aloAéynon, amotipunon
even = {uyog, ApTiog

event = ygyovdg, cupupav
exclusion = amOKAEIONOG
executable = ekte\éo10G
execution = ekTé\eon

exit = é€060¢

expandability = emektaoipoéTnTa
exponent = ekB£Tng

expression = éKppaon

factorial = mapayovtikd

failure = amotuyia, aotoyia

false = Yeudnq

fault = eAdttwpa, o@dAua
feature = xapaktnploTikO

feed = tpopodotTnoN

feedback = avatpogodotnon,
avadpaon

field = medio

file = apyeio

finiteness = mepatotnTa

flag = onuaia, evéeiktng

flow chart = didypappa porg
font = ypappuatooeipd
foreground = mpooknvio

form = évtuno, popen, oxAua, TUTOG
formal = Tumikog

format = pop@otumo

formatting = pop@otumnnon

free text = eheVBepo Keipevo
function = cuvdaptnon

global = kaBoAikog

graph = ypagog

greedy method = dmAnotn pébodog



hardware = UAIkO

heap = cwpdg

help = BonBela

heuristic = evploTikédg
hyphen = mavia
hyphenation = vgpeviouag,
OUNABIoPOG

icon = eikovidlo

identifier = avayvwplotikéd
(tautdTnTag)

ignore = ayvow

image = Ikova, gidwho
immediate = dpeocog

implication = ouvenaywyn
implicit = evwooUpevog, apavig
implied = umovooUpevog
improvement = BeAtiwon
incompatibility = acupfatotnta
indent = ecoxn

index = &giktng

infinite loop = atéppovag Bpoxog
information = mMA\npogopia

information processing = eme€epyaaia
TANPOPOPIWV

inheritance = KAnpPoOVOUIKOTNTA
input = eicodog

insertion = elcaywyn, mopsuBoin
installation = eykatdotaon
instance = oTtypoTUTIO
instruction = evtohn

integer = aképalog

interaction = aA\nAemidpaon
interactive = S10\oyIKOG
interface = Siemagn

interpreter = SlepunveuTtng
interrupt = Siakommn

intractable = Suoyeiplotog
intricic = eowtepog, evundpyxwy,
€Yyevng

inverse = avtioTpoog

italics = mMAQylot XapaKTrpeg
item = otolyeio Sedopévou
iteration = emavaiAnyn

job = gpyaoia

join = evwvw, ouvdéw, Evwon
jump = d\pa

justification = otoixion

key = k\e1di

keyword = Né€n-kAe1di

label = eTikéTa

landscape = tomio

library = Bi3AloBnkn

licence = ade1a

life cycle = kOkAog {wng

link = oUvdeopog, ouvdeon, (evén
linked list = ouvelevypévn Aiota
linker = cuvéétng

linking = StacUvdeon

list = Niota

listing = mapd&Beon, katahoypdenon
literal = kuploAekTikr oTaBePd
loader = popTwWTAG

local = tomiké¢

logic = Aoyikn

logical = hoyikdg

loop = Bpoxog

machine language = yA\wooa pnxaviig
macro (instruction) = HOKPOEVTOAN
main program = KUPL0 TIPOYPAUUA
maintenance = cuvtripnon
manipulation = xelplopog

manual = gyxe1pidlo, XElPoKivnTog
map = ameIKoVIoN

mark = onuadt

mask = pdoka

matching = taiptaopa, Tavtion
matrix = prtpa

menu = KATAAoyog EMAOYWV, UEVOU
merging = CUYXWVELON

mirroring = KOBPEMTIONOG

mode = katdotaon, TPémog
modify = tpomomnolw, peTaBaNw

modular = SopooTolxelwTdC,
TUNMUATIKOG

module = SopooTolxeio, SopIkA
evéTnTa

monadic operation = HovoTteAng
mpa&n

monitor = unvutopag, mapakoAoudw
move = JETAKIVW

multimedia = moAupéoa

natural language = @uoikn y\wooa

negation = dpvnon, Aoykn
avTiotpo®n, mpaén OXI

nested = EUPWAEVEVOG

nesting = wAiaoua
nomenclature = ovopatoloyia
numeric = aplOuNTIKOG

object = avtikeipevo

object driven = o&nyoupevog anod 1o
YEYOVOG

object oriented = avTIKelnEVOOTPAPIS
odd = povog, mepITtdg

office automation = autopatiopodg
ypageiou

office = ypapeio

O-nolation = cupfoAiocpog O
operand = Te\eoTéog

operation = mpdén

operator = TEAEOTNG, XEIPIOTAG
optimal = dplotog

option = emAoyn

optional = mpoaipeTikdg

order = 8idtaén

ordering = diataén

output = €€060¢, £€€060¢ Sedopévwv
overflow = umiepyeihion

overlay = emkoAUTTTW

package = makéto

parameter = TAPAUETPOG

parity = icotipia

parsing = GUVTAKTIKH avaAuon
password = cuvOnua

paste = KOMw, CUYKOANW

patch = S10pBwvw mpoxelpa
pattern = oxnpatopop®n
performance = emidoon
permission = Sikaiwua
permutation = petabeon
planning = oxedlaouog,
TIPOYPAMMATIONEG (EpywV)
platform = m\at@opua, umodopn
pointer = Sgiktng

polymorphism = moAupop@iopog
polynomial = moAuwvupikog

pop = anwbnon

portability = popntéTnTa
portrait = moptpéto

precision = akpifela

primary key = mpwteUov KAe1Si

print = TUMWVW, EKTUTTWVW
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procedure = diadikaoia
processing = enefepyaaia
program = mpdypaupa
prompt = mpoTponn

property = 1810tnta
pseudocode = PeudoKWSIKAG

pull down menu = KatakoPUPOC
mivakag emAoywv

push = wOnon

quantity = moodtnta

queue = oupd

quit = eykataleinw, aprivw
quotation mark = S1m\d elcaywyikd
radian = akTivio

rank = taén

read = SaBalw

ready = €tollog

real = MPAYUATIKOG

record = gyypaen

recursion = avadpopun

reference = avagopd, mapamoumr
relation = oxéon

relative = OxeTIKOG

release = ékdoon (Aoylopikov)
reliability = a§lomotia

replica = avtiypago

reply = amavtw

report = avagopd, ¢&kBeon, kataoTtaon
(exTUTIWTNA)

requirement = amaitnon

rerun = EMAVEKTEAEON

reserved = §eopEVUEVOG

reserved word = deopeupévn Aé€n
restart = emavekkivnon

retrieval = avdktnon

return = emoTtpoYPn

row = ypaur, o€ipd

rule = kavovacg

BiBAoypagia

run = eKté\eon

save = UAAOOW

scalar = BaBuwTtog, LovOUETPOC
scope = euPéela

scroll bar = paBdog kuAiong
scrolling = kOA\ion

searching = avalitnon

secondary key = eutepelov KAe1i
semantics = onuactoloyia
separation = SlaXWPIOUOG
sequence = akolouBia, Siadoxn, oelpd
sequential = akoAouBlakod¢

serial = oglplakdg

set = ouvoho

shift = oAioBnon, petatomon
simulation = mpocopoiwon
software = AoylouIKO

sorting = taivounon

source =Tnyn

space complexity = moAumhokotnTa
XWPOU

specification = mpoSiaypaepn

SQL (Structure Query Language) =
Sopnuévn YAWOOO EpWTATTAVTCEWY

stack = oToifa

standardization = Tunomoinon
statement = evtoAn), mpdtaon
(mpoypdupatoq)

static = otatikdg

status = katdotaon

step = BApa

straight exchange sort = tafivépnon
evBeiac avtalayng

string = oTolXEl0OEIPA

structural = Sounpévog

structure programming = Sounpévog
TIPOYPAUMATIOUOG

subprogram = umonpdypappa

subroutine = umopoutiva

sum = dBpolopa
syntax = CUVTOKTIKO
table = mivakag
testing = Sokiun
text = keipevo

time complexity = xpovikn
moAuTAokéTNTA

tool = epyaheio

toolbar = ypauun epyoieiwv
toolbox = epyaleloBnkn

tracing = ixvnA\dtnon

transform = petaoxnuatifw
translate = peta@pdlw, HETAPEPW
translator = petagpaotic
trapping = mayidésuon

tree = 6évpo

trial = dokiun

unary = povadiaiog, HOVOTEANG
unconditional jJump = dApa xwpig
ouvOnkn

underflow = umoyeihion
underscore = XapaKTpag _

undo = avatpénw

update = evnuepwvw

upgrade = avafdabuion

user = xpotng

utility program = on6ntikd
npoypappa

validation = emkupwon

variable = petafAnt)

verification = emaAn6suon

verify = emaAnBevw

version = gkdoxrj, mapalayrj, ékdoon
virus = 10¢

visual = omTiko¢

watchpoint = onpeio mapatrjpnong
window = mapdBupo

write = ypapw

X. Koihag-A. Navayiwtdkog, Epunveutikd Ae€iké Opwv MAnpogpopikrig, Ekdooeig Néwv Texvoloyiwy, ABrva, 1994
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BdaoeiTou v. 3966/2011 Ta d10aKTIKG BIBAia TOU AnpoTIKOU,
Tou [N'upvaaoiou, Tou Aukeiou, Twv EMA.A. kai Twv EMA.Z.
TuttwovovTal o1td 10 ITYE - AIOPANTOZ kai diavéuovTal
dwpedv oTta Anuooia ZyoAecia. Ta BiBAia ptropei va
dlaTiBevTal TPog TTWANGCN, OTav @EPouv oTn OeCId KATW
ywvia Tou eummpooBo@uAlou €vdeitn «AIATIOETAI ME
TIMH NMQAHXHX». K&dBe avritutto 1Tou diaTiBeTanl Tpog
TTWANGCN Kal 8ev PEPEI TNV TTAPATTAVW £vOEeIEn Bewpeital
KAEWITUTTO KaI 0 TTapafdtng OIWKETAl CUPPWVA HE TIG
dlatageigc Tou Gpbpou 7 TOU Vvopou 1129 tng 15/21
MapTiou 1946 (PEK 1946, 108, A").

ArrayopeueTal n avamrapaywyr OTmoIoUOHTIOTE TUNUATOS
autoUu Tou PiBAiou, mou KaAumrrerar ammd  dikaiwuaTa
(copyright), i n XPNon ToU C€ OTTOIAONTTOTE HOPPH, XWPIC
N ypamti Gdecia Tou Ymoupyeiou [aideiag kai
Opnokeuudrwy / ITYE - AIOPANTO:Z.



VOTITOUTO
“AIO®ANTOZ"[] 2 TEXVOAOYLOC
‘ UMOAOYLOTWV & eKOOOEWV
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