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MpoAoyog

To BiBAio auto amevBUveTal otoug padntég I Tagng Texvoloyikng Ka-
TeVBuvonc Eviaiwv Aukeiwy, mou mapakoAouBoulv 1o udbnua "Avantuén
Epapuoywv o MpoypappatioTiko MepiBdiiov” tou Kuikhou MAnpogo-
PIKNG Kal YTTNPECIWV.

To padnua "Avantuén E@appoywv os NMpoypaupatioTiko MepiBaiiov”
€XELOAV YEVIKO OKOTIO Ol HaBNTEC va avantu&ouv avaluTiKr Kol CUVOETI-
Kr} OKEYN, VA AITOKTO0ULV IKAVOTNTEG PeB0SOANOYIKOU XapaKTpa Kal va
MTTOPOUV va EMAUOUV amAd OXETIKA TTPoBARuaTa.

‘OAN N BewpnTIKN TTAEUPA TOU PABUATOC KAAUTTTETAL ATTO AUTO TO BIBAio.
Mephapupavel 14 ke@alala, Tou UITOPOUV VA XwWPLoTouv o€ SUo pépn. To
TIPWTO HEPOC (KE@AAala 1-5) avagépetal oTiC evotnteg Avaiuon MNMpoBAn-
patog kat 2xediaon alyopiBuov, émou n éugacn Sivetal oTnv avamtuén
Se€loTriTwV aAyoplBUIKAC TTPoaéyyiong Twv MPoBANuATwy. To SeUTePO
UEPOC APIEPWVETAL OTNV UNOTIOINGN TTIPOYPAUUATWY TGO € TIEPIBANOV
YAWOOWV TTPOYPAUUATIOHOU UPNAOU EMIITESOU OCO KAl O€ AVTIKEIUEVO-
OTPAYEG.

Ta dVo autd pépn Tou PifAiou dev gival ave§dptnta peta&v Touc. Xu-
vABw¢ 0 oKoTOC TNE SnuIoupyiag vog akyopiBuou eival oTn ouvéxela
N KATAOKELN VO mpoypdupatod. Etol To BiffAio autd dev mpoopilstal
yta va diafaotei ogiplakd. O pabntric 6a akohouBei Tic umodeifelg Tou
KaONyNTr OXETIKA PE TN OElpd HEAETNG TWV KEPOAaiwv. A onuelwOei be
OTL ouxva To 610 avTikeipevo pumopei va emavalapfdavetal kat o AAo
onpeio Tou BiBAiou, av mpokettal yia B£ua mou avtipetwmiCetal amd alyo-
PIOUIKA OKOTTIA AANA Kal amTd TNV AEUPA TNG UAOTIOINGNG OE UTTOAOYIOTH.

To BiPAio TpooPépel 0TO PABNTH OAEC TIC YVWOELG KAl TTANPOPOPIEC TTOU
elval amapaitnTeg, WOTE AUTOG 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 BiBAio Sev avallovTal TEXVIKEG I AANEG AETTTOUEPELEG CUYKEKPLUE-
VOU AOYIOUIKOU (YAWOOWV TTPOYPAMMATIOHOV). QoToOc0 SV amo@euyo-
VTal KATIOLEG AVAQOPECG OE YVWOTA TTPOYPAUMATIOTIKA TTEPIBANNOvVTA,
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 OUY-
XPOVWV TIPAYUATIKWY YAWCOWV TTpoypappatiopol. H umoBetikr autr
YAwooa amokaleital TAQXYA kal 6w Ba yivel auéowe Yavepo, n UeTa-
TPOTN €VOC Tpoypdupatog amod tn MAQIIA o€ pia TpayUaTiki YAwooad
TIPOYPAUMATIOMOU gival amir umdOeon,.



MNa tnv urofondnon TNG avayvwoludTnNTag, EKTdC anmd oxApata, mva-
Keg Kat Stagpopa mAaiola, €xouv xpnotpomotnBei kat apketd elkovidla ta
oroia XapaktnpPi{ouv To HEPOG TOU KEIPEVOU TTOU UVOSEVOULV. Ta EIKOVI-
Sla auTtd Kat n onuacia Toug givat:

LupBouAn Xprown MNMAnpogopia
@ \

H oxediaon evog kahou H ouvBrkn givat pa Aoykn
Tpdénou enkowwviag ye £€Kppaon.
Tov XpNaotn gival 1o Yiad
pLaG KaAng e@appoyng,
€L0LKG 0TO XWPO TwV
EQAPHOYWY MOAUUETWV.

o

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

To mpdPANpa amotelei €vvola TTou amavTatal o€ ONEG TIG EMIOTAEG Kal
Toug KAASoUC Toug, al\d mapdAAnAa Kal oTtnv Kabnueptvn pag {wn. Téoo
N AVTIMETWTTION, 0G0 Kal N S1aTUMWon evOg MPOBAAUATOC, ATTOTEAOUV
Sladikaoiec mou amartouv I81AITEPEC AVAAUTIKECG KAl CUVOETIKEC IKAVOTN-
TG, 0pBOoNOYIKN OKEPN, AANA KAl CWOTO KAl EUTTEPIOTATWUEVO XEIPIOUO
™G QUOIKNG YAwooag. Ot Se€10TNTEC TTOU ATTOKTWVTAL ATTO TOUG HaONTEG
MEOW TNG EVAOXOANONG TOUG E TNV avAAluon Kal Tov oplopd mpoAnua-
TWV, amoTeAOUV £QOBIA YEVIKAG XPNOTIKOTNTAC, AoV UImopolV va Aoyi-
Covtal oav yvwoTikd epyaleia xpriolpa yla kdbe dpaoctnpltotnta mou eite
Slamepvd OAo TO PACUA TWV EMOTNUWY, EITE AVAPEPETAL O KABNUEPIVEC
KATOOTAOELG.

AldakTiKoi oTé)Ol

>TOXO0l TOU KEQAAQiOU auTou givat:

[0 va prmopoUv Katapxnyv ol HabnTéG va KAatavoouv ARPWG Ta TPoBAR-
pata mou toug Tibevtal,

[0 va pmopolv oTn CLVEéxELla va TTPoadlopifouv Ta CUCTATIKA PEPN EVOG
npoBAnuatog,

0 va pmopouv va avaAuouy éva pdAnua oe aAa amlolotepaq,

[0 va kataoTouv Ikavoi va mpoadlopifouv ta dedopéva mou Toug mapé-
XOVTal YIa TNV QVTIPETWTTION TOU TTPOBARMATOG,

[0 va pmopouv va npoadlopifouv ta {nToUHEVA AMOTEAECUATA KAl TN
popen anmdédoon Toug,

0 va eivalt og B¢on va B¢couv ol idlot mpoArpata StaTumMWVoVTAG Ta e
aKpifela kal MAnpoTNTA.

MNpogpwTtAOEIC

[0 Oewpei¢ onUaAvTIKSO TO YEYOVOG va JIAAG KAl VA YPAPELG TIOAU KOAA TN
(QUOIKA YAWoOoa 0TnV poomdBeld oou va emAUCELS éva Tuxaio po-
BANHa;

0 'Exelc akouoel yla "1o mpoAnua tou étoug 2000";

O Ymapxel vonuatikn dtagopd avapecsa otoug 6poug dedopévo Kat
TAnpoopia;

[0 ‘Otav ava@epduaote o TPoBAAUATA, EUUETA SNAWVOUE TNV AVAYKN
XPNONG UTTOAOYIOTWV YIA TNV AVTILETWITION TOUG
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1.1 | H évvola npofAnua

H kaBnueptvr epmelpia Kal TPAKTIKA LA ER@avifel TOAA Kal TToIKIAa
MPOBAAUATA TTOU pag anmacXoAoUV EiTe GTOV TPOOWTIKS HAG XWPO, €iTe
OTOV KOIVWVIKO HaG XWPO YEVIKOTEPA. Ot OTATIOTIKEG KAl ol SNUOCKOT-
OELG, TTOU BAEMOUV KATA KAIPOUE TO YWE TNS ONUOoISTNTAS, KATAYPAPOUV
TO ONUAVTIKOTEPA TIPOBANUATA TTOU ATTACXOAOUV TO KOWVWVIKO GUVOAO.
OLmeplocdTEPOL amd UAC CAUEPQA, O ia TIOAV €PEVVA OXETIKN HE TA
KUPLOTEPA TTPOBARHATA TTOU armacXoAoUv TNV eENANVIKH Kovwvia, Ba arma-
VTOUOAE TTWE avaueca ota BacikdTtepa mpoAnuata Bpiokovtal n avep-
via, Ta vapkwTikd, n Eevogofia. Omwc emiong o€ pia mapoéuola Epeuva
TToU Ba ETTIKEIPOVUOE VA EVTOTIIOEL T KUPLOTEPA TTAYKOOUIA TTPOBARMaATA
IOV anacXoAouv TV eEANVIKH Kovwvia, Ba amavtoUoape wg oav KUpLa
mpoAnuaTa BewPoUE TOV TTOAEMO Kal TN HOAUVON Tou TIEPIBANOVTOC.

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

AMN\ou €idouc anmavtioelg, mou Ba Bplokdvtoucav og AN @Acua, AANo
€Vpo¢, Ba Sivape av n epWTNON APoPOUCE OTA TIPOCWTTIKA HAC TTPORAR-
pata. MoANoi amd pag mbavd va avépepav emayyeAUATIKA TpoARuata
UE Tov EpyodATN TOUG, TPOCWTIKA TTPOoBAHaTa oTn oX€0N TOUG 1 TTpo-
BAnpata mou oxetiCovtal pe amid Bépata Tng kabnuepivig {wng.

H umapén mpoPAnudatwy Sev amoTeAEl XapaKTNPIOTIKO yVWPIoUA TNG
enoxn G Hag. Mia amir meptriynon ava tig oelideg Tng loTopiag apkei yla
va Hag emPePaiwoel 0TL og KABE emoxr avagépovTtal pofArjuata Slagpo-
PETIKAG VPNC Kal EPPENELOC.

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

0 To mpoAnua HETPNONG Tou XPAVOoU, 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 otn Pwoia eixe oav amotéAeopa tnv
AVOKOTIA TNG TTPOEAAONG KAl TNV ommaBoxwpnaor Tou.

0 YoBapotata mpoAiuata eménuUIwy, 6TTWE N TAVOUKAQ, N XOAEpA Kal
n Avooa, apdavilav kabnuepiva XIMAdeg avBpwToug Tov TTEPACUEVO
alwva HEXPIG OTOU EMOTAMOVES, OTIWG 0 Pasteur kat o Fleming, va ava-
KOAUPOUV Ta KATAAANAa pBOALa.

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

ATé T TPWTEG 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 UTTOAOYIOHOUG TTou Ba Tipaypato-
TTOlOUV Ol UTTOAOYIOTEC.

H auyr} Tou 2000 ameiei va "tpeAdvel” Toug UTTOAOYIOTEG. Ot aUTOHATESG PNXAVEG CuVOAaywv (ATM)
Twv Tpanefwv pmopei va un divouv Ae@td ] va divouv amioTeuta Mood ou va NV avTanokpivo-
VTAL OTIG TIPAYUOTIKEG KATAOETELG TWV TTEAATWV. TA PNXavoypa@nuéva AoyloTrpla TwV EMIXEIPHOEWV
pmopei va amodidouv TpeNoUC MIVAKEG OIKOVOULKWY OTOIXEIWV TTOU KAWia oxéon va PNV €X0uV UE
NV mpaypatikétnTa. Eva eupU @ACHA KOIVWVIKWY UTINPECIWY —A0@ANLON, UYEIOVOUIKN TTEPIOOAYN,
TIAPOXH EVEPYELAG, HETAPOPEG KATL.— TIAPEXOVTAL HECA ATTO XPr 0N TTOAUTTAOKWY UTTOAOYLOTIKWY OU-
otnudtwy, Tou amelouvTal amo To MPORANUa Tou £étouc 2000.

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

J

To MPORANMA TN LETAPOPAC TNG NAEKTPIKNC EVEPYELAC aTTd TOV TOTTO
TTAPAYWYAC OTA ONUEia KATavAAWGONG TOVOKEPAAIAOTE TTOAD TOUG
UTTELBUVOUG TTEPACHEVWV ETTOXWV PEXPL VA EUPAVIOTOVV Ol HETATXN-
MaTIOTEG Ol omToiol €dwaav AUon oto PoRANua.

To evepyelako mpdPANpa amd Tnv amoPn Twv anmoBeudTwy Tou ana-
OXOANO€ évtova, aAAd Kat e€akoAouBEl va amaoXoAel TNV TayKOoULa
KowvoTNTa, 08ryNoE 0TNV UIOBETNON 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-
Ma TNG TPOOoTACIAg TOU QUOIKOU TTEPIBANNOVTOC, AVTIUETWTTIOTNKE O
MPWTO BAOUO e TOV TEPLOPIOUS EKTTOUTTNG XAwpPOoPpBopavOpdKkwv
amo TIG Blopnxavikég ovadeg mou amoTeAoUV TNV KUPLA altia Tou
mpoPAnuatoc.

Duoikd @awvépeva, OTTWG EKPNEELG NPALoTEIWY, TTAAIPPOLAKE KUUA-
T, OEIOMOI KAl TUPWVEC, ATTOTEAOUV ONUAVTIKA TTPOBARMATA AKOUA
Kal 0TNV EMOXN MAG, ME ATTOTEAECHA Ol TANBUCHOI TWV TTEPLOXWYV TTOU
TARTTOVTAL VA HETPOUV avBpwiva BUATA, VA UTTOKEIVTAL OIKOVOUIKN
KOTAoTPO®N Kal va avaykAalovtal TOANEC pOpPEC OE UETAKIVNON.

O UTIOCITIOHOG EVOC TIOAD PEYAAOU PEPOUE TOU TTANBUGOHOU TNG appIKa-
VIKNG KUpLa Nrieipou, ot kaBnuepivoi Bavatol moAwv avBpwnwy, e181kA
MIKpWV TTadLWV, amoTtelei éva amd Ta coapotepa mPOoBARUATA TNG Ov-
BpwmnOTNTAG CHUEPD, XWPIG VA €XEL UTTOPETEL VA AVTIUETWTTIOTE! EMTAP-
KWE ammo TIC avOPpWTTIOTIKEG OPYAVWOELS Kal Toug SleBveEiC opyaviououc.

ANANTY=H EGAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



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

0 H evomoinon twv tecodpwv mediwv SuvAuewy, Tou BapuTikou, Tou
NAEKTPOMAYVNTIKOU, TOU aoBEeVOUC TUPNVIKOU Kal TOU IoXupoL Tupn-
VIKOU, armoTeAEl éva PO BANUa TNG CUYXPOVNG YUOIKIAG TTOU, TTPOG TO
mapov, dev éxel emAvOEi.

1.2 | Katavonon mpofAnpatog

H omoladnmote mpoomdBeia avTiHeTWoNG VoS TTPOoBANATOC gival
Katadikaopévn o€ amotuxia av Tponyouuévwe dev €xel Yivel amoAuTa
Katavonto to mpoBAnua mou tibetal. H katavonon evog mpofARUaTog
anotelei cuvdptnon dUo MapaydvVTIwWY, TNG CWOTAC SIATUTIWONG €K UE-
POUG TOUu SNUIOUPYOU TOU KAl TNG AVTIOTOLXA CWOTAS EpUNveiag amd tn
UEPLA EKEIVOU TTOU KAAEITAL VA TO AVTIUETWTTIOEL

H nopen pe tnv omoia mapouvaoiddetal éva mpoBAnua umopei va givalt
OTTOLOOATIOTE APKEL VA UITOPEIL va YiVEL AVTIANTITH amod Hia amo TIG mévte
avBpwmivec aloBnoelc. To mpdPAna ¢ pUTTAVONG TNG ATHOCPAIPAC TNG
TPWTeVOUOAC UMOPE( va To avTIAngOei 0 kaBévag koitalovTag ToV ATTIKO
oupavo 1 avamnvéovtag pe Suokolia avngopilovtag KATTolo KAAOKAIpIVO
peonuépt tnv 086 Akadnuiac. Ta mpoPArpata kat Ta S€VA TTou TOAAITTW-
POUV Kal OKOTWVOUV XIMASEC ouvavBpwoug pag eEAITIOG TWV TTOAEUIKWY
OUYKPOUOEWV 0Ta S1AQopa pépn TOU KOOUOU, Hag YivovTal yWwoTd gite
Slapalovtag epnuepideg, eite akouyovTag To padlopwvo, site BAémovTag
TnAedpaon.

Ta mpoPAruata mou umopei va KAnBoUpE va avTIPETWTTIOOUHE KATA TN
S1dpkela Tng Cwn¢ Hag pmopolv va ava@épovTal o€ OTToloVONTIOTE To-
péa. Mmopei va agopoulv 0Tta Habnuatikd, otn QUOIKH, 0TN AOYIKI, 0TNV
kaBbnuepvr {wn f otidrimote AAAo Ba pmopoUce KATIOIOG VO OKEPTEL.
Mmopei va amaitolvTal YVWOEIG CUYKEKPIUEVWY ETIIOTNHUWVY 1} KTTOPEL 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 MPETEl va Yivouv amoAUTwG
Katavonta mplv yivel ke mpoondBela avTIUETWTTIONG TOUG.

H katavonon evog mpoPAnuatoc e€aptdatal og peydlo Babuo amo tn Sio-
TUnwor Tou. Omolodrmote Péco pmopei va xpnotpomnolnOei yia va amodo-
Bei n dlatumwon evog mpoAnpatoc. 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 ané cagnvela. Aotoxn Xxprion opoloyiag, AavBacuévn cuvtaén, givat
500 OTOIKEID TTOU PITOPOUV VA TIPOKANECOULV TIAPEPHUNVEIECG KAl TTAPATIAG-
VAOEIC. H IKavoTNTa EKPOPAC OWOTOU TIPOPOPIKOU KAl YPATITOU Adyou
amoTelel peyalo mpotépnpa yla kKabe atopo. H mapeppnveia eivat Suva-
Tr] AKOMA KAl O€ TTIEPITTTWOELG OTTOU OAOL 0L AEEIKOAOYIKOI KAl GUVTOKTIKOI
KOAVOVEC KpATOUVTAL pIE EUAABELA.

1. ANAAYZH MPOBAHMATOZX
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MAPAAEITMA 1

‘Evag moAvdoxolog emixelpnuatiag amguOovetal otn cu{uyo Tou Kal
™G {NTdA va @povTioEl yla TNV ayopd avaRvNOTIKWV Swpwv yia JEPL-
KOUG matS1KoU¢ ToU QIAOUG, TTOU TTPOKELTAL VO CUVAVTIOEL LETA Ao
mdpa moAAd xpévia. H cu{uyog tou {ntdel va Tng dwael kamola xapa-
KTNPIOTIKA YVWPIoUATA TWV QIAWV TOU, £TCL WOTE VA YiVel TIIo €0KOAN
n emAoyn Twv Swpwv.

TeNkd, autd mou MAnpo@opeital n cu{UYOC ATIO TOV ETTIXEIPNUATIO OXETI-
KA € TOUG PIAOUC TOU Eival TTWG:

O hdvvng kat n Mapia sivat mavtpeuévol. O Xpriotoc eivat abAnTiK6G TUmoc.
H EAévn eivai mpoiotauévn o tpamnela.

Mpdyparti, n ouluyog PPOVTIOE Kal aydpace Ta Swpda yla Toug GiAoug Tou
ETTXEIPNUATIA KA TO €0TEINE OTO Ypa@eio Tou. H mapalafn twv dwpwv
TwV QiAwV Tou éKpUE yla Tov emixelpnpatia pia ékmAnén. Ta dwpa mou
mapélafe tav Tpia, evw o idlog mepipeve téoogpa. Emkolvwvnoe apé-
ow¢ Pe TN ouCuYo Tou, N omoia OUWE Tov SlaPeRaiwoe OTI EKAVE TIG EMMIAO-
YEC TNG AKPIBWE CUMPWVA LE TIC TTANPOPOPIEC TTOU TN ixe 0 iG10¢ dwaoel
OXETIKA e TOUG @iloug Tou. To éva and ta tpia Swpa mpoopl{dtav yla to
Ceuydpl Twv QiAWY TOU. TNV TIPAYUATIKOTNTA OUwG (guydpl @idwv dev
U PXE. AHEOWC €YIVE KATAVONTH N AlTia TNG TAPATAAvVNoNG.

To mpoBAnua TNG ayopdc Twv SWPWV AVTIMETWTIOTNKE amod tn culuyo
oUPPWVA HE TIC TTANPOPOPIEC TTOU €ixe TAPEL H mapamAdvnon g ogei-
A\eTal oTov TPdTOo TIou EpunveVoE TV mpdtaon O Ndvvne kat n Mapia sivai
mavtpeuévol. H mpotaon embéxetal S00 SlaPopETIKEC, KAl TauTdXpova
OWOTEC, Epunveiec. To yeyovog autd —tng amodekTAC SIMARG epunveiac—
o@eileTal 0To 6TI N Sl1ATUTIWON TNG APrVEL TEPIBWPLA Yid KATI TETOLO.
Mpwtn gppunveia: O lidvvne kai n Mapia sivat mavtpeuévol ueta&l Toug.
Aevtepn eppnveia: O Midvvnc sival mavtpeuévoc kai n Mapia sivat mavipe-
Uévn.

O1 800 SlaPOPETIKECG AUTEC EPUNVEIEG OPEINOVTAL GTOV ACAPr) CUVOETIKO
poAo mou Siadpapartifel 0Tn CUYKEKPIUEVN TTPOTACH O AOYIKOC TEAECTHG
KAL Aev gival oagég amd ) Slatumwon, av o TEAeoTAG ouvdéel SUo uro-
KE(Ueva Hiag kOplag mpdtaong (Mpwtn epunveia) i av ouvdéel dvo umo-
VOOUUEVEC KUPLEC TIPOTACELG (§eUTEPN EpUNVEiQ).

lMvetat Aotmév avTIANTITo To €101KO BAPOC TTOU €XEL N owWoTH SlOTUTTWGCN
0TN OWOTH KATavonon evog mPoBANUaATOC.

2 NUAVTIKOG AKOUA TTOPAYOVTAG 0T CWOTH AVTIHETWITION EVOC TIPOBAR-
HaTOG Eival N aTmoca@nVvion TOU XWPOou oTov omoio avagépetat. H mAn-
POPOpPIa AUTH TTAPEXETAL ETTIONG ATIO TNV EKPYWVNON TOU TIPORARUATOG.
Ta Sedopéva Tou mpoARHATOC €ival auTtd Tou Ba pag TApEXouV AUTHV
™V MAnpogopia.

ANANTY=H EGAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



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

VEL QVTIANTTTO amé évav TOUAGXIOTOV TapatnenTr UE pia amo Ti¢ méVTe
aloBnoeic Tou.

Me Ttov 6po mAnpogopia avapépetal 0moloSHIOTE yvwaolakod oTolxeio
nmpoépxetal amod emeepyaoia Sedouévwv.

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.
Emti xiAieTieg o "unxaviouoc" eme€epyaociac twv Sedouévwy ATav Kat
e€akolouvBei va gival o avBpwmvog eykéParog. ZTiC UEPEC pag, évag
dAAo¢ "unyavioudc" emeepyaoiac Sedouévwy gival o UTTOAOYIOTG.

1.3 | Aopn mpoBARpaTOq

H katavonon tou mpofAfuatoc ival facikn mpolnobeon yia va yivel
0Tn ouvéxela duvatr n ocwotn anotunwon TnG dopng Tou. H kKataypa-
@1 TNG SOUNG EVOC TPOPAAUATOC ONUAIVEL QUTOMATA OTL £XEL APXIOEL N
Sladikacia avaluonc tou mpoBAjuatog o dAAAa amloloTepad. Me Tn o€l-
PA TOUG Ta VEA TTPOBAAATA UITOPOUV va avaluBouv o€ AAN, akOun TTo
amAd. H dtadikaoia auth TG avaluong UITOPE( va CUVEXIOTEL UEXPIC OTOU
T EMPEPOUC TIPORARATA TTOU TTPpoéKUYP AV BewpnBoUV apKeTA amAd Kat
N QVTILETWTTION TOUG XOPAKTNPIOTEl wg Suvath.

Me Ttov 6po doun evoc mpoBARUATOC avapepOUACTE OTA CUCTATIKA
TOU €PN, OTA EMUEPOUG TUNRUATA TTOU TO QITOTEAOUV KABWC EMTIoNG Kal
oToV TPO7TO 1ToU AUTd Ta épn ouvdéovTtai UeTaél TOUG.

H SuokoAia avTipeTwmiong Twv MPoBANUATWY EAATTWVETAL 00O TIEPIO-
OOTEPO TIPOXWPAEL N AVAAUOT] TOUuG o€ amloloTepa TTpoARuata. O Ka-
TAKEPUATIOUOC eVOC TTPOoBARaToC o€ AAa amholoTEPA Eival pia amd
TI¢ S1a81KaoieC OV evepyoTTOlOUV Kal apBAUVOUV TOGO TN OKEPN, AANA
KUPIWC TNV AVOAUTIKI IKAVOTNTA TOU OTOHOU.

MAPAAEITMA 2

Aq urtoBécoupe 0TI TiBeTal cav mPOBANMa To O€pa AVTILETWITIONG TWV
VOPKWTIKWV.

H avTigetwmon tou mpofAnuatog Ba yivel amAoloTePN AV UMTOPECOUE
va avaAUoou e To TPSPANUa og AAa armAoloTePa. To apXIKo TTPOBANUA
€ival "AVTIUETWTTION VAPKWTIKWV". AuTO Ba pmopouace va avaluBei katap-
Xv o€ Tpia umoBépata, o€ Tpia emuépoug mpofAnpata:

(1) NpéAnyn

(2) ©¢gpaneia

(3) Emavévtaén

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

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

Aotmmov kdBe éva amd autd va avaluBei oe akdua amdoloTePa.

‘Etoi Aowmov 1o empépouc mpoBAnua (1) MpoAnyn, umopsi va avaAuBei oe:

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

(1.2) YmoBonBnon mpog tnv kateBuvon avantuéng evolaQepovIwy,
OPAMATWY Kal OTOXWV EK UEPOUC TWV £QriwV

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

‘Opota 1o empépouc mMPoPANua (2) Oepaneia, umopei va avaiuBei wg

e&ne:

(2.1) Anuioupyia VEwV KpaTIKWV BEPATIEVTIKWY KOIVOTHTWVY

(2.2) Evioxuon umapxouowv BepameuTIKWV KOWVOTATWY

(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 aneap-
TNUEVWV

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

2Tn ouVéxela Kal To mPoPAnua (1.1) urmopei va avaluBei og amhovotepa:

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

(1.1.2) Evnuépwon Twv yovEwV e TTIPOYPAUUATA TOU AoV

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

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

(1.2.1) Opyavwon MOATIOTIKWY §paoTNPIOTATWY OTA OXOAEia

(1.2.2) Anuiouvpyia SnuocIWV XWPWV ABANONE OTIC YEITOVIEC VIO TOUG
VEOU(C

(1.2.3) Mapoxn KivATpwv ota TadId KAl 0TOUG VEOUG Yla TTapakoAouon-
On KAl CUMUETOXH O€ KAANTEXVIKA yeyovoTa

Av n avaiuon Tou apxIkou mpoBARuatog Bewpseital emapknig, n dtaomaon
TWV eMuéPouc MPoBAnudATwyY o€ AAAA amAoVOTEPA UTTOPEI VA TEPUATI-
otel. O mapamdvw TpoTog MEPIYPAPC Kat avAAuong evog MpoBARUAToC
yivetal @paoTikd. O evOla@ePOPEVOC YIA TNV AVTIUETWTITION TOU APXIKOU
TTPORBAALATOC €XEL TTAEOV UITPOCTA TOU VA AVTIMETWTTIOEL YA OEIPA AT
EMUEPOUC TTPOBANUATA, TA OTTOI0 0TO CUVOAD TOUG EKPPAlOUV Kal avTl-
OTOIXOUV OTO apXIKO MPSRBANUa.

H avdAuon autn Tou mpofArpatog oe dAAa amholoTtepa avaduel ma-
PAAANAa Kat TN Sour Tou MPOoPARHATOC. [a TN YPAQIKK ATEIKOVION TNC
Sopng evog TPORARUATOC XPNOILOTIOLEITAL CUXVOTATA N SlaYyPAMMATIKN
avamapdotacn. ZUP@wWVa PE auth:

ANANTY=H EGAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



0 10 apxtko MpoPAnua avamapiotatal amod éva opBoywvio TapaAANAS-
YPauo

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

0 10 mapaAANASYPApA TTOU AVTIOTOLXOUV 0TA AmAOUCTEPA TTPOBAR -
Ta ota omoia avalvetal éva omotlodrimote mpdPAnua oxnuatiovtat
éva emimedo xapnAotepa. Etol o€ kaBe katwtepo emimedo, dSnuioup-
YEiTal N ypagikn avamapdotacn Twv mpofAnudtwy ota omoia ava-
AVovTal Ta TPOoBAAUATA TOU AUECWS UPNASTEPOUL eMITTESOU.

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

ANTIMETQMIZH ‘

I'Iié)\n*n ' Osians(a Enavévwﬁn

T
FRERRF IR

1.1.1
1.1.2
1.1.3

1.2.1
1.2.2
1.2.3

-

3.2

3x. 1.1. Ataypauuatiki avanapdotacn mpoBARUatog "AVTIUETWTION VAPKWTIKWY"

H SlaypaupaTiky avamapdoTtaon TPOO@EPEL LA ATITH ATTEIKOVION TNG
Sopng Tou mpofAnpatoc. H dnpioupyia tou oxetikoL Saypaupatog Bon-
Bdel Tooo 0TNV KAAUTEPN Katavonon tou iSlou Tou mpofArjuatog, 66o
kat otn oxediaon TG AVong Tou.

1.4 | KaBopilopog amarticewv

H owoTtn emiluon evog mpofAnuatog mpoUmoBétel Tov emakplfn mpoo-
Sloplopo twv dedopévwy mou mapéxel To mPoPAnua. AmatTei emmiong ™
AEMTOUEPEIOKN KaTAYPAPr] TWV {NTOUUEVWV TTOL AVAPEVOVTAL GAV ATTO-
TeAéopATA TNG EMAUONG TOL TTPOPBARMATOC.

Oa mpémel va 600¢ei peydAn mpoooxr otnv avixveuon tTwv 6edouévwv
€vog mpoAnuatog. Emonuaivetal mwg Sev gival mavtote eUKoAo va Sia-
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Kpivel kamolog Ta dedopéva. YTTApXouv TTOANEG TTEPIMTTWOELG TTPOPANUA-
Twv omou Ta dedopéva Ba mpémel va "avakaAu@Bouv" péca ota Aeyopsva
Tou mpoPAripatog. H Siadikaacia autr amattei mpoooxr), CUYKEVTPWON Kal
okéPn. MeBodoloyia mpocdloplopol Twv SedoUEVWY eVOC TIPOBARMATOG
Sev umapyel, ouTe Kal peBodoloyia EVTOMOUOU Kal amoca@iviong Twv
{ntolpEevwy evéc TpoARUATOC.

To {610 MpooekTika Ba TTPEmel va amooa@nvioTouV Kat tTa {NToUpEVA TOU
npoPAnuatoc. Aev gival mavtote 18laitepa katavonTto Tt akpiBwe nTdel
éva mpoPAnua. e pia Tétola mepintwon Ba mpémnel va B€tovtal pia oglpd
amo EPWTHOELG UE OTOXO TN SIEVKPIVION TOAVWY ATTOPIWY OXETIKA UE TA
{ntolpeva, Tov TPOTIO TAPOUGCIACTIC TOUC, TO EVPOC TOUC KATL. Ot £pWTH-
OEIG AUTEC UrmopoUV va ameuBuvovTal €ite oto Snuioupyd Tou TPoPAR-
patog, gite otov id10 pag Tov €auTd av eI KAAOUUAOTE VA AVTIPETWTTI-
OOUE TO TPOPBANMA.

MNAPAAEITMA 3

MNa Adyoug a&lohoynong TG eKMAISEVTIKNAG TOL TOAITIKAG, TO Ymoup-
yeio Naudeiag xperaletar va evnuepwOei yia ta mpoo@ata amoteAéopa-
Ta QOITNONG TWV HABNTWV TNG XWPAG. ZATNCE AOMOV MeTAU AAAWV
ané tnv Yrnnpeoia MAnPo@opIKAG va TApOUGIACEL KAl TA AMTOTEAEGHA-
Ta mou gixav ot padntég tng I ta&ng tng Texvoloyikng Katevbuvong
Twv Eviaiwv Aukeiwv ota padiuata i8ikétntag.

To mpdPAnua hotmév mou tibetal eivar: AmmoteAéouara emidoong pabntwy
I’ 1aén¢ Texvodoyikr¢ KatebBuvong ata pabriuara eidikétntag.

To mpwTto mpdypa mou amacxoAnoe tnv Yrnpeoia 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 OKEPEIC:

Mpo@avwg o€ 6,TL aopd oTn XPOVIKN Tepiodo, mpdayua 1o omoio dev
avagépetal, To Ymoupyeio xpelaletal Ta amoTeAECUATA TNG TTPONYOU-
HEVNG OXOAIKNAG XPOVIAG Yla 6An tn xwpa. N'vwpiloupe os mdoa Kat mota
AUkela Aertovpynoe n Texvohoyikn KatevBuvon. Nvwpifoupe emiong oti
Ta podrjpata e1IkOTNTAC TNE KATELBUVONC AUTHC Eival Téoogpa. ETol @ai-
veTal 0TI {NToUVTAL TA ATTOTEAECUATA POITNONG OAWV TWV HaBNTWV TNG
I 1éd&€nc Twv mMo mavw Aukeiwv yla kabe éva amod ta Técoepa padruata
€181kéTNTAG.

Mota gival Opwc akplPwe ta (NTolpEevVa; Y€ KABE Hadnua KaBe Habntrig
Aappavet évav tehiko Babuo. Av CUYKEVTPWOOUNE ONEG TIG BaBuoloyieg
amd 6Aa Ta oxoAEia Kal yla Kabe pdbnua, tote autd sival ta {nTouueva
amoTeEAéOMATA;

> & KABe AUKeLo 0oL ol padnTég TN I Aukeiou Texvoloyikrig KatevBuv-
ong diddaokovtal ta idla pabripata. Etot 6,t1 {nteital yia 1o cUVOAO Twv
oxoAeiwy, {nTeital katapynv yla éva oxoheio. MmopoUue Aotrmdv va pele-
TAOOUE TO MPORANUA Yia €éva GXOAE(O Kal PETA VA TO ETTEKTEIVOUUE Yia
OAa ta AUKELD TNG XWPAG.

ANANTY=H EGAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



MNivakag 1.1. Anéonacpa BaBupoAoyiag pabrpatog
IXOAEIO: 90 AYKEIO OEXXAAONIKHX

TAZH: T TMHMA: 2
MAGHMA: Avdntuén E@appoy®v o€ MNpoypappatiotiké MepiBdriov

a/a ONOMATENQNYMO TEAIKOX BAOGMOX
MdaikoUong ABavdaolog 10
MnoupvéAn Alovuaia 17
MuAwvdg AAé€avdpog 15

Katdmv autwv n HeNETN EMIKEVTPWVETAL O€ éva OX0AE(0. To oxoAeio auTtd
€xel 100 pabntéc otnv I 1d&n Aukeiou Texvoloyikng KateuBuvong, ka-
Taveunuévoug o€ tpia TuApata. Ot Babuoloyieg Twv HadnTwy Kal Twv
TPV TUNUATWV O€ OAa Ta pabripata emAoyrig £xouv 6N kataxwpnOei.
‘Eva tuiRpa tng Babuoloyioag Twv padntwy Tou TPWTou TUAHATOC Yid TO
padnua "Avantuén E@apuoywyv os MpoypaupatioTiko MepiBaiiov” ¢ai-
vetal otov mivaka 1.1.

YTApXoUuV TPEIC KATAOTAOELG Babuoloyiag, kabepid pe tn fabuoloyia
TwV HabnTtwv kaBevog amd ta Tpia THAPATA. AV TIG EVWOOUUE, Ba £xoupe
pia katdotaon pe tn fabuoloyia O Awv Twv pabntwv Tng I 1aéng Texvo-
Moyikrig KatevuBuvong Tou ouykekpipévou oxoheiou. Apa autd gival To
{nToupEvo amoTéNeoHa.

QoT1600 APEoWC PETA prmaivouy Ta e€AC epwTrpaTa: Mmopei kaveic va
BydaAel kamoto ocupnépacpa dtafalovtag pia Aiota pe 100 ovopata; AKo-
N Kalt yla va amavtnBOei to o am\d epwtnua, é0Tw "mécol mpodyovTal',
Ba mpémnel KAmolo¢ va Toug PeTPocL. BéBala oupgépel va petpnbouv au-
Toi mou dev mpodyovtal, ol omoiol Mpo@avwg Ba givat Alyodtepol, aAd
maAl Sev amoelyeTal n odpwon 6Ang TnS Aiotac. Oa mpémet ¢ va yivel
TTAPOOLa Epyaaia yia OAa Ta oxXoAeia.

‘Eva dM\o epwtnua mou tibetal gival 1o €€N1¢: MNa Toug okomoug Tn¢ {nTou-
HEVNG MENETNG evOla@EPEL TTOLOL AKPLBWG HaBNTEC TTPOdyovTal KAl TTOLoL
ox1, | pévo moool TpodyovTal Kat moool Ox; Eivat pavepd oti eviiagépel
10 Seltepo. Emopévwe To amotéheopa yia 1o e€eTalOpeVO OXOAEIO UopEi
va €ival 0TI o€ auTtd Kat oTo padnua "Avantuén Eeapuoywv oe MNMpoypap-
HaTIoTIKO MepiPalhov" mpodyovTtal 92 nabntég evw amoppintovtal 8.
‘Exovtag Katd vou tov TeAkO atdxo, Snhadr 0An tn xwpa, Ba pmopouoa-
UE VA TTAPOUUE OaV TEMKO amoTéNEOUA T.X., OTI EMi cUVOAOU 5809 pabn-
Twv, 5287 pabntég mpodyovtal Kal 522 amoppintovTal 0TO CUYKEKPIUEVO
pABnua. AvtioTolyol apiBuoi Ba urdpyouv Kat yla ta AAa pabnuata tng
katevBuvonc. Opwc peyalot kal ToAoi apiBpoi, av Kat gival akpifeic, Sev
TTIAPEXOUV APECWG TO TIOLOTIKO CUMTIEPACHA TO OTT0i0 €ival To {nToUPEVO.
Eival mpoTipnoTEPO AOITIOV VA TOUC EKPPACOUE OE TTOGOOTO, APOU £TOL
YiVETAL TTI0 EUKOAA AVTIANTITO TO ATIOTEAECA.

‘Ouw¢ To TponyoUuevo anotéheopa Sivel évav TTPWTO XWPIOUO TwV pa-
OnNTwv o€ EMTUXOVTECG KAl ATTOTUXOVTEC. Agv amavtd 0TO EPWTNHA TTOLO
TTOC0OTO HABNTWV APIOTEVOE, TIOLO TTOCOOTO HaBNTWV TR PE Babuoloyia
MOV KUPAVONKe amd 10 péxpt 13 K.ATL Av €XEL KATIOIOC AUTAG TNG LOPPNG
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TO ATTOTEAECUATA, MITOPEL VA OXNUATIOEL TTOAD KAAUTEPN EIKOVA YId TV
katdotaon. Qaivetal Aowmoév 6Tt eivat mpoTipdTEPO T {nTOoUUEVA aTTO-
TeNéopata va TEPINAUBAVOLV Kal TTOCOOTA KATA KAipaka Babuoloyiag,
omnwg mepimou mapouactalovtal otov mivaka 1.2.

Mivakag 1.2. AnoteAéopata oo pdBnpa “"Avdntuén E@appoywv
o€ lNpoypappatiotiké MepBdAlov”’ oxoAkou €toug 1999-2000

X“‘Li'??sﬂ'é‘.i’q"“ BaBuéc ané | Badpoe éwg| APBHSS | Moooots
670 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
2YNOAO 5809 100

O mivakag 1.2 amokaleital 0Tn ZTATIOTIKN TVAKAG CUXVOTATWY 1 KATA-
VO CUXVOTATWY, S10TI Tapouaotalel To MARBOC Twv HovAadwy evog TIAN-
BuopoUu Tou avrikel o€ éva SIACTNUA TIMWV (AmOAUTN cuXVOTNTA) KAl TO
TTOCOOTO TWV HovAdwWV Tou MANBUGHOoL TTou evtdaoetal oTo idlo Sidotn-
Ma TIHWV (OXETIKA ouxvoTtnTa).

Mia dANANn okén gival 6T, emeldn Ta amoteAéopata autd Ba dnuoaoiomnol-
nBouyv, Ba ATav kaAUTtepa av ansikovi{ovToucav ypagikd. Mpdyuatt ye
éva ypaenua, 6mwe autd tou oxnuatog 1.2, gival o kabévag og Béon pe
MIa MaTIA VO QTTOKOMIOEL ONUAVTIKEG TTANPOYOPIEC, XWwpic va xpetdaletal
TNV amMoMVNUOVELUON TWV APIBUWY. ANWOTE OTTWG Aé€L Kal pia TaAld Ki-
VEQIKN TTapolpia "pia eikéva a&iel 6co 1000 Aéelc”

Xapaktinplopog enidoong padntwv

2500 +
2000
1500 A
1000 -

500 -

Anoppintovtat
Métpla

KaAd

MoAU KaAd
Aplota

Zy. 1.2. [pdenua pafdoypduuatog yia to xapaktnptouoé emidoong
oto udbnua.
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TéNOC UITOpPEL KON va UTTOAOYIOTEL N Héon TIUn TNG Babuoloyiag, kabwg
Kat n tumikr anékiion mou Seiyxvel mdoo katd péoo dpo améyxouv ol fab-
HoAOYieC amd TN HéoN TIUN.

lNa tnv oAokANpwon NG avaluong Tou mpolAnuaToc, Ba mpémnel va yi-
VOUV aVAAOYEG EVEPYELEG KAl Yl TA UTTOAOLTTA TPia paBrjpata eI81KdTNTAG.
Me mapdpolo Tpdmo Ba mpEmel va UTTOAOYIGTOUV KATAPXNV Ol EMOOOEI
Twv padntwv ™ I 1adéng Aukeiou Texvohoyikng KatevBuvong Tou evog
OXOAEIOU Kal 0T OUVEXEID OAWV TWV OXOAEIWV TNE XWPAC, SNUIoUPYW-
VTOG KAl IO QUTA TA MABAiUaATa TOUG AVTIOTOIKOUG THIVAKES KAl TA KATAA-
AnAa ypagnuata.

ESw n Yrnpeaoia MANpo@opIKAG Kpivel OTL €xEl ONOKANPWOEL TNV avaAuon
Tou mpofAfpatoc, mou TS {NTHONKE va AVoEL. Ocwpeital 0TI To MPOPAN-
pa éxel katavonBei mMApwc. Eival yvwotd mAéov To mepiBAAov Tou mpo-
BAnpatog, mpwTa oTo £Mimedo XOAEiOU Kal KATOTIV 0TO eminedo OANG
¢ Xwpag, evw n Ny Twv dedopévwy ivat ol Kataotdoelg fabuoloyi-
Wy, ot omoieg urtdipxouv. Ta {nToUpEVA ATTOTEAECATA £XOUV ATTOCAPN-
VIOTEL, Kal N Hop@r Tou Tapéxovtal gival T06o apldunTikr (amdéAutn kat
TTO0O00TIAIA), 600 Kal SlaypAUHATIK.

JUUTTIEPACUATIKA arrd 6Aa Ta mapamavw Stagaivetal mw¢ ta otddia avti-
METWTTIONG £VOG TpoBARpaTog eival Tpia (oxrpa 1.3):

0 katavonon, 6Tou amalTeital N cwoTr Kal TARPNG amocagnvion Twv
Sedopévwv kat Twv {NToUPEVWY TOU TTPOBARATOG

0 avaluon, 6mmou To apxtko mpofAnua dtaomdtal o AAA EMUEPOUG
am\ouoTepa oA paTa

0 emiluon, 6mou vhomolgitat n AUon Tou TPoBANHATOC, HECW TNGAUONG
TWV EMPEPOUC TTPORBANUATWV.

1.5 | Katnyopieg mpoBAnuatwv

Ta mpoBARUATA TTOU ATTAVTWVTAL TOGO 0TOUC SIAPOPOUE EMOTNUOVIKOUG
TOWEIG, 600 Kal oTNV KaBnuepvy pag {wn, TOIKIANOUY WG TTPOG TN YUON
ToUG. Ao ta mapadeiypata mou €XOUE TTAPABEoEl, £xel Yivel avTIANTITO
WG Ta MPOBAUaTa SeV OXETICOVTAL UTTOXPEWTIKA KAl ATTOKAEIOTIKA E TA
HOBNUATIKA 1] YEVIKOTEPA HE MABNUATIKEG KAl UTTOAOYIOTIKEC S1a8IKATIEC
pe okomd tnv emiteuén AVong Touc. H SlapopeTiki uon Twv mPoBAnud-
TWV EMTPETTIEL TNV KATNYOPLOTIOINOH TOUG CUHPWVA E TTOIKIAQ KpITRPLa.

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

[] EmAOowpa sival skeiva ta ipoARuaTa yia ta onoia n AUon Toug
gival 6N yvwoTn kat €xel StatunwOei. EmMAUopa pmopei emiong va
XOPAKTNELOTOUV Kal TTPORAAATA, TWV OoTToiwv N AUon Sev éxel aKo-
pa SlatunwBei, aANA 1} UVAQPELA TOUG e AANa RSN EMAUUEVA HaC
entpémnel va Bewpolpe oav BERain tn Suvatdtnta emMAUOHC TOUC.

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

KATANOHZH

ANAAYZH

EMIAYZH

‘

2x. 1.3.
21ddIa avTIUETWmong
nmpofAnuatog
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Mg pia anAonotnpévn
npogéyyton, ahyépLBpog
givat gua "ouvtayn” nou
npoadlopidel 1L NpEneL

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

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

[J AMvta xapaktnpilovtal ekeiva ta TPORAARMATA YIa TA OTTOia £X0U-
pe @taoel otnv mapadoxn, 6t dev embdéxovtal Avon. Tétolou &i-
Soug mpdPANua gival To yvwotd amd Toug apxaious ENANVIKOUG
XPOVOUC TTPOBANMA TOU TETPAYWVICHOU TOU KUKAOU. To TIpofAn-
pa autd Bewpeital AAUTO, OTNV TTPAYUATIKOTNTA N AVCHN TTIOU €7TI-
Oéxetal gival TPOOEYYIOTIKN.

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

[ Aopnpéva xapaktnpifovtal ekeiva ta mpofARuata Twv onoiwy
n emiAuon mpoépxetal amd pia avtopatonoinpévn diadikaaia. Na
mapadelyua, n emiduon Tng Seutepofabuiag e§iowong amoteei
éva dounuévo mpoRANUa, apou o TPOToC eMmAuong TnE e§icwong
€ival yvwoTOg Kal QUTOHATOTIOINUEVOG.

[J Hpidopnpéva ovopalovtal Ta mpoBARUATA EKEVA TWV OTTOIWY
n AVon emdlwKeTal 0Ta TMAAiCIA €VOC E0POUC TMIBAVWY AUCEWY,
agnvovtag otov avBpwmivo mapdyovta meplBwpla eMAOYAC
™C Zav mapddetypa nuidopunuévou mPoBAAUATOC UMTOPOULE va
ava@époupe éva mpoPAnua émou évag ta&idiwtng avaldntd va
EMAEEEL TO PETAPOPIKO PECO PETAKIVNONG TOL amd éva PEPOG o€
Karmoto dANo. To mpoPAnua sivat nudopnuévo, Sedopévou oTi N
AUon mou Ba emeyei, mpémnel va avalntnBei o€ éva cuvolo ca-
QW¢ mpokaboplopévo mou cupmepIAapufavel 6ha ta diabéoipa
METAPOPIKA HEDQ.

] Adépnta xapaktnpifovtal ta mpofAuaTa EKEIVA TwV OMOIWV
ol A\uoelg dev pmopouv va dopnBouv 1 dev €xel SiepeuvnOei o
BdBog¢ n duvatdtnTa S6pNnon S Toug. MNMpwTevovta poAo oTnV ETi-
Auon autoU Tou TUTToU TIPOoPANUdTWY Katéxel n avBpwmivn Siai-
o0non. MNapddetypa adounTou MPOBAAKATOC Eival N EMAOYH TOU
TPOTOU, TOU TOTIOU KAl TOU XpOVOoU evog epnPikol mdptu. Eival
CaQEG OTL OV UTIAPXKEL KAVEVAG TTPOSIATUTIWHUEVOC TPOTIOG OPYd-
vwong evog e@n kol mAPTU Kat OAoL 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 oTNV MIAVGCH TOU €ival oTeEVA GUV-
Sedepévo e TNV évvola Tou alyopiBuou mou mapoucidloupe avau-
TIKA OTO EMOUEVO KeQAAalo. Me KpItrplo To €ido¢ TnG emiAucng mou
em{ntouy, Ta mpoBAnuata Slakpivovtal Og TPEIG KATNYOPIEC:

[1 Amé@aong, 61ou n anod@acn mou MPOKeITal va AngOsi cav Avon
Tou MPoBAaTOC TTou TiBETaL, AmaVTA O éva epWTNUA Kal moa-
vov auti n amdvtnon va givat éva "Nat" i éva "Oxt". Auto mou
BéNoupe va SlamoTwoouE o€ éva TPOPANaA anodpaong ivat av
UTTAPXEL amrAvTnaon Tou Ikavorolel ta dedopéva mou Bétovtal amd
To MPOPANUa.
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MAPAAEIrMA:

Aidetan évag aképatog aptOuog N kat to mpoBAnua mou Tibetat
givat av o ap1Oudg N sival mpwtoc.

[] YmoAoytotikd, 6mou 1o mpdPAnua mou TiBetal amaitei n Sie-
VEPYELQ UTTOAOYIOMWY, Yla vVa prmopei va 600l pia amdvinon oto
MPOPANUA. Z€ éva UTTOAOYIOTIKO TTPSPBANUa {NTAWE va BpoUle TNV
TIPA TNG ATmAvTNoNG 1o IKavoTtolel Ta Sedopéva Tou TTapEXEL TO
mESPANMA.

MAPAAEIrMA:

Aidetal évag aképatog apiOuog N kat {nteitat va Bpebei méoeg
SlagpopeTikég mapayovtomoloelg Tou N urrdpyouv.

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

MAPAAEIrMA:

AideTan évag aképalog aplOuog N kat {nteitat mola gival n mapa-
yovtomnoinon yia to N pe To peyaAutepo mA6o¢ mapayoviwv.

1.6 | NP6BANpa kat UTTOAOYIGTIG

Ta mpoBAfpata mou Kabnuepiva cuvavtdue Sev gival mpofAfuata Tou
XWPEOU TWV MABNUATIKWY, TNE QUOIKAC 1 TNG OTATIOTIKNAC. XuviBwc gival
AlyOTEPO 1 TEPLOGOTEPO CUVOETA TIPOBARUATA TTOU N AVTIUETWTIION TOUG
YIVETAL QTTOKAEIOTIKA KAl JOVO E BAGN TOUC GUAAOYIOUOUC Hag KAl TN
OKEYPN HAG. X€ KATIOLEG {OWC TIEPITTWOELS XPEIACETAL VA TIIACOUUE HOAUBL
KAl XapTi, /| €0TW KAl KATIOIO KOUTTIOUTEPAKL, Y10 VO KAVOUUE HEPIKOUG
avaykaioug uToAoyIoOUC. OUwE Ot OTTOLEC TIPOOTIABEIEC AVTIMETWITIONG
npofAnudtwy oTnpifovtal OTIC VONTIKES Hag SUVAELS, 0T CUANOYIOTIKN
Hag Kal TNV IKAvoTnTa AYPNG amopAcEwv.

Kat ot utoAoy1oTéC TTOU €X0UV KUPLOAEKTIKA €l0BAAEL 0T {wn) Hag, TTou
KaBnuepva epxopaoTe o emapn padli Toug, mTou avavtippnta EQapuo-
Covtal o€ éva peyalo e0POC TOPEWY Kal SpaoTnPIOTATWY, oxeTi(ovTal Ye
TNV emiduon mpoBAnUdTwy, Kat av val e Trolo TPOTIo;

Avapifola mpofAnpata Auvévtouoav Kat Tiptv Tn "yéveon" Twv umoho-
YIoTWv. H IkavéTtnTta Tou avBpwou va avtipeTwilel Kat va eMAUEL TTpo-
BAAQuata gival TOAL TpoyevEéaTEPN TNG EUPAVIOHCS TOUG. Ot UTTONOYIOTEG
npBav oxeTikd mapa moAL pdo@ata yia va SpAcouV EMKOUPLKE oTNV
avBpwmivn dpactnpidTnTa.

H éva mpog éva avtimapdBeon otolxeiwv peta& avBpwmou Kat urroAo-
ylotn gival éva evdlagépov "matyvidl”. H NMAnpogoplikn dev €xel va KAveL
TIA€OV OVO LIE TOUG UTTOAOYIOTEC, AANA E ToV TPOTTO {WH S TOU avBpwrTou.
To avBpwmivo €idog, vorjHov ov, S100£Tel EUPUTEC ONEC EKEIVEC TIC IKO-

1. ANAAYZH MPOBAHMATOZX

27



28

VOTNTEG TTOU AmalTouVTal YIa TNV ETITUXH QVTIMETWTTION HIAG TEPAOTIAG
YKAUag TpoBANPATWY. H TOAUTTAOKOTNTA TWV GUANOYICUWYV TTOU UTTOPE(
va eKTENEL 0 AVOPWTTIVOC eYKEPANOC €ival e€AIPETIKA HeYAAN. O akpIBric
TPOMOC AslTOUPYiag Tou avBpwTTvou eYKEQPANOU eEaKOAOUBET va TTapapé-
VEL éva avandvtnTo, TOUAAXIOTOV TTIPOG TO TTAPOV, EPWTNMA.

H "oUykplon" Aertoupylwv avBpwmou Kat urtoAoyloTn em@épet BERala
pla TEPAOTIA TTOLOTIKN Slapopd uTép Tou avBpwmou. O UTTOAOYIOTAG
Oev gival évag NAEKTPOVIKOG eykEPANOG. AuTO TToU KAvel Ogv 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, mpoodiopilovtag Hia avap@iofnTnTa TEPACTIA TIOIOTIKNA
Slapopd. To onpeio eKEivo 0TO OTTOI0 O UTTONOYIOTIG UTIEPTEPEL EvavTl
Tou avBpwTov &ival N TaxUTNTa EKTEAEONC TV MPAEEWV TOU, TaXUTNTA
n omoia BEATIWVETAL CUVEXELD KATA AAPATWON TPOTTO PE TNV TIPO0S0 TNG
Texvoloyiag.

MpofAfjuata ta omoia amartovv TOAAOUE UTTOAOYIGUOUC YLa 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 UE TA ATTOTEAECHUATA POITNONG TWV pa-
onTwv.

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

0 TNV TOAUTTAOKOTNTA TWV UTTOAOYICUWY,
0 TNV EMAVOANTITIKOTNTA TWV S1adIkaciwy,
O TNV TaxuTnTa ektéheong Twv mpdéewy,

0 To peydlo mABog Twv dedopévwy.

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

[ mpooBeon, n omoia amotelei Tn Bacikr) apOunTiki mpdén, Sedoué-
VOU OTI Kal 0l AAAEC apIBUNTIKEC TTPAEELC UTTOPOUV VA AVTIUETWTTI-
oTouy, oav dladikaoieg mpoobeong,

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

[] petapopd Sedopévwy, Aeltoupyia o mponyeital Kat EMeTal TnG EMe-
Eepyaoiag Sedopévwv.

Ot AelToupyieg QUTEC €ival APKETEC, WOTE O UTTOAOYIOTHAG VA ETTITENECEL E
emtuyia k&Be gidoug eme€epyaania. Me BAon auTEG TIG TPELG AelTOUPYIES
SIEKTIEPALWVEL ONEC TIC EPYACIEC TTOU TOU avaBéTovTal Kal EMAUEL OAA TA
npofAnpata mou avalapBAavel.

Eival cagéc 6T1 0 dvBpwmog Ba xpelaldtav xpovia r Kat alwveg yia va
EKTENEOEL TIC TTPALELG EKEIVEC TTOU O UTTONOYIO TG UTTOPEL VA TIG OANOKAN-
pwoel péoa o€ Aiya HOAIG Aerrtd. Eivat Aoimmov 18iaitepa xpriotn Kat on-
MaVTIKA N TPoo@opd Tou. Opwg Sev Ba mpémel va {exvAel KAVEIG WG
N IKAvOTNTA TTOL TTAPOUGIALEL O UTTOAOYIOTHG EKONAWVETAL OE TTOCOTIKO
emnimedo kal 61 o€ MO10TIKO. Mmopei va avtipeTwiosl cUVBeTa Aoyikd
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MPORAAMATA POVO EQOTOV 0 AVOPWTIOC £XEL YPOVTIOEL TTPONYOUUEVQ,
ME 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 mMPoBARUATA Kal ot AUGELC TOU
npolmp&av kat e€akoAouBolv va umdpyouv aveEdptnta amd Toug
UTTOAOYIOTEC.

Né€sic-kAeda

Avakepahaiwon @

3T0 KEPAAAIO AUTO TTAPOUCIACTNKE N S1OXPOVIKOTNTA TOU TTPOBARMATOC
Kal éylve oagnc n aveéaptnoia Tng AVong Tou amd Tov UTToAoyYIoTH. Emi-
onuavonkav Baocikd otolxeia otnv avaiuon kat cuvta&n mpoBANUATWY
TTOU APOPOUVV 0TN CAPHVELA TNS SIATUTIWONG KAl KAT' ETTEKTACN OTNV Ka-
TAVONON TOU TIPOBANUATOC. TN CUVEXELD TTAPOUCIACTNKE N €VVOold TNG
OOUNAG VOC TPOBAAUATOC, TTOU OUCIACTIKA avAyel TNV avAAuor Tou o€
AaN\a amovoTtepa. O kaBopiopog dedopévwy Kal {NTOUUEVWY NTAV AUTO
TIOU Pa¢ anmaoyxOAnoe otn ouvéxeld. OAOKANPWVOVTAC TO TPWTO AUTO
KEPAAAIO TTapoUsIAcaple SIAPOPETIKEG KATNYOPIOTIOINTELG TwV TTPOBAN-
paTwv. TéNog mpoodlopicape Toug AOYOUG TTOU GUVNYOPOUV UTTEP TNG
avdBeong mpoBArpaTog og umoAoytoTr, eviomifovtag Tautoxpova TIG
TIOLOTIKEC S1APOPEC AVTILETWITIONC TTPORANUATWY AVAPESA GTOV UTTONO-
yloTA Kat Tov dvBpwro.

Aebopévo,

AloypappaTikA
avamnapdotaon,

Aopn mpoBAruarog,
Eneepyacia dedopévwy,
Katnyopiec mpoBAnudtwy,
M\npogopia,

MpofAnua

~

J

EpwTtnoelC - Oépata yia culytnon @

1. Na yivel cu{nTNON OXETIKA PE TNV AVTIUETWITION TIPOBANUATWY UE TN
XPrion UTTOAOYIOTWV.

2. Na yivel ou{TNoN OXeTIKA Ue TN Snuioupyia mpoPAnudatwy e€artiog
™G XPriong UTTOAOYIOTWV.

3. O1pabNnTéG va avagEpouy LEPAPXWVTAG TA CNUAVTIKOTEPA KOIVWVIKA
mpoBAAMATA TTOU KATA TN YVWHN TOUC OXETI(OVTalL E TNV ETIOTA KN
NG MANPOPOPIKAC.

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

5. Na yivel n ypagikr avamapdotaon Tou mpoBARUaTog mou meplypd-
PETAL 0TO TIAPAdEyHa TNG EVOTNTAC 1.4

6. Na avagepBoUv ol KaTnyopieg Twv MPORANUATWV.

7. Na motoug Aéyoug avatiBetat n emiduon evég mpofANUaToC o€ uTio-
Aoyloth;

8. Meplypayte TOUG TPOTIOUG TIEPLYPAPHG KAl AVATTIAPAO0TAONG TWV TTPO-
BANuaTWV.

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 otnVv 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 aTnV emiAuon
mpoARpaTog Kal TEPINAUBAVEL, EKTOC Ao TN
Bewpia mepi emiluong mpoPARUaATOC, Hia oElpd amd
TPoBANUaATA TTOU TIPOEPXOVTAL ATTO SIAPOPETIKA
OXOAIKA paBrpata (GAyeBpa, QuUOLKNR, XNUEia) Kat
AM\oUC TouEic SpaoTnEIOTATWV.
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Elcaywyn

Apxikda e€nyeital o 6pog alydpiBuoc kal mapabétovtal Ta omoudaldtepa
KPITNPLA TTOU TIPETIEL VA TTANPOI KABE aAydpIBUOC. XTn CUVEXELD, N OTTOU-
SalotnTa TWV aAyopibuwy cuvdudletal he TV eEENEN TNC EMOTAKNG TNG
MAnpo@opIKic. H meptypapn Kat avamapdotacn Twv akyopibuwv divetal
QVOAUTIKA PE Xprion Twv peBodwv avamapdotaong eAeUBepOU KeIEVOU,
Slaypaupdtwy pong, QUOIKNE YAwooag Kal Kwdikomoinong He mpoypay-
pa. Ta mpoypdupata mapouvotalovtal P Tn Hop@r YeudoyAwaooag, TTou
opileTal Kal TUTTOTTOIE(TAL O€ €va GUVOAO EVTOAWV KAl TIPOYPAUUATIOTIKWV
OKOAOUBIOKWVY EVOTATWV. TN OLVEXELQ, SivovTtal mapadeiypata omou e€e-
talovtal ol SIAPOoPEC CLVIOTWOEG EVOG alyopiBuou, dnhadn ol amapaitn-
TEC EVTOAEC TTOU 0TNpPifouV TO ‘KTioIUO' vOC alyopiBuou. ZuyKekplpéva,
mapouctdlovtal n dopr akoAouBiag, n dour TNE EMAOYNC, Ol EMAvAAn-
nTikég Sladikaoieg, ot Siadikaoieg MOAATAWY EMAOYWV Kal Ol EUPWALQ-
opéveg dladikaoiec. MNa kabe TUTO cuviotwoag divovtal avaAuTIKA TTa-
padeiyuata o€ QuOIKr YA\Wooa, og akohouBia Siadoxikwv Bnudtwy Kal
o€ pop@n SlaypappdATwy ponc. ZTo TENOC ToU Kepalaiou mapouatdletal
n avantuén kat n aAyoplBuIKn TTPoCéyylon yla Tnv €miAucn evog cuvOe-
TOTEPOL MPOPARHATOC, TOU TTPORAAMATOC TOU ‘TTOANATIAACIACHOU OAd
PWOIKA, OTIoU YiveTal Xprion Kal cUVOUACUOC AAYOPIBUIKWY GUVICTWOWV.

AldakTIKOi oTOXOL

2TOX01 TOU KeaAaiou autou gival ol HadnTég:
[0 va dlaTunmwvouv Tnv évvola Tou aiyopiduov,
[0 va atrttodoyouv Tn omoudaldTnTa Twv alyopibuwy,

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

0 vaepapuolouv tumomnolnpévn emiluon pe alyoptBuikég Stadikaoieg,
[0 va pmopouv va oxedlalouv alyopiBuoug pe Xpron CUYKEKPLUEVWY
TEXVIKWV.

MpogpwtnoELg

0 TIvwpilelc Tt eival alyoplBuIKn mpooéyyion;

0 =Z€pelg 6T NN €XELG XpNOlomolnogl TOAOUG alyopiBuoug

0 TIvwpiCeic av o moAamAactacuodg Vo aplBuwyv pmopei va yivel pe
AM\o TpOTIO;

0 Ti6a kavelc yia va Bpelg to aBpolopa 3+6+9+...+ 999;
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2.1 | Tugivat akyopiBpog

H Bewpia Twv akyopiBuwv éxel peydn mapadoon Kat n NAKIa HEPIKWY
alyopiBuwv aplBuei XIMASEC Xpdvia, OTTWC Yia TTAPASELYUA 0 aAyOPIBOG
Tou EUKAEiON yla TNV eUPEON TOL HEYIOTOU KolvoU Slatpétn SUo aplBuwy
1 To Aeydpuevo KOOKIVO Tou EpatocBévn yla tnv eUpeon Twv MPWTWVY
apBuwv amd 1 we n. ZAuepa 1o medio TNg Oswpiag ANyopiBuwv gival
éva 1dlaitepa gupu kat movolio medio. MANBWPA CUYYPAUUATWY EXEL EJ-
@avioBei ot BiBAoypagia, v ouveyiletal n mepattépw euabuvon oe
véa oUyxpova mpoBAruata. Ot TEPIOCOTEPOL ATTO TOUC AAyopiBuoUC TTOU
ouvnBwg e€etalovtal oTa oXeTikd BiAia £xouv mpotabei Ta Teheutaia 25
Xpovia, éon mepimou ival kat n nAkia tng NMAnpo@opIkng wg piag véag
auBUTapPKTNG EMOTAUNG.

O 6pog alyopiBpuog, Aotmoy, xpnotuoroleital yia va dnAwoel pebodoug
mou epappolovtal yia tnv emiluon mpofAnudtwy. QoT000, £Vag Mo au-
0TNPAGC 0PIOKOC TNE €VVOLAC AUTAC gival 0 €€NC.

AMyOpiBuoc ival pia memepacuévn Oslpd EVEPYEIWY, auoThpd kaBopl-
OUEVWV KAl EKTEAECIUWY OE TIEMEPACUEVO XPOVO, TOU OTOXEUOUV OTNV
emiluon evog mpoPAnuaroc.

Ka&Be alydpiBuog amapaitnTa IKAVOTIOLEl TA EMOUEVA KPITHPLA.

[] Eiocoboc (input). Kapia, pia i meplocotepeg TIEG SeSopuévwy TTpémel
va Sivovtal w¢ eicodot otov akydpiBuo. H mepintwon mou Sev 6i-
vovtal TInEC Sedopévwy gpgaviletal, 0Tav o alyoplOuog dnpiovpyei
Kal eme&epyadetal KATTOIEC TIPWTOYEVEIC TIUEC He TN PonBela cuvap-
TNOEWV TTAPAYWYNG TUXAiwv aplBuwv f pe T BorBia dAwv amwv
EVTOAWV.

[] 'E€odoc (output). O ahydpiBuog mpémel va Snuoupyei TOUAAXIoToV pia
TIpA 6edouéVWY WE amOTENECHA TIPOC TO XPOTN R TIPOC évav Ao
alyopiBpo.

[1 KaBopiotikdtnta (definiteness). KaBe eviohn mpémel va kabopiletal
Xwpic kapia ap@iBolia yia tov Tpoémo ektéAeon TnG. Adyou xdpty,
pia evtohn Saipeong mpémel va Bewpei kal Tnv mepintwon 6mou o
Slapétng Aappavel undevikn Tun.

[] Nepatétnra (finiteness). O aAyOPIOUOC VA TENEIWVEL UETA OTTO TTE-
nepacpéva Pripata ektéAeong Twv evioAwyv Tou. Mia diadikacia
1oV SV TEAEIWVEL LUETA ATTO £VA CUYKEKPIEVO aplOud Pnudtwy dev
amotelei ahydpiOpo, aAa Aéyetal amAd vrrodoyiotikr Siadikaoia
(computational procedure).

[] AmoteheopatikotnTa (effectiveness). KaBe pepovwpévn evtolr tou
alyopiBuou va givat amir. Auto onuaivel 6Tt pia evtoAn dev apkei va
€xel oploBEl, aANA TIPETTEL VA €ival KAl EKTENETIUN.

H évvola tou alyopiBuou dev cuvEEeTal ATTOKAEIOTIKA KAl UOVO UE TTPO-
BARpata e MANpo@opIKAC. AC BewprioouE, yia Tapadetyua, 0Tt BéNou-

loTopIKO 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@PAdoTNKE ota
Adtvikd Kat dpxige e tn
¢ppdon “Algoritmi dixit...”
(o 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), yiati
évag and toug okonoug

tng dAyeBpag eivat kawn
anokatdotaon Tng LlodTnTag
Mé€oa o€ pua €€iowon. O
6pog alydépiBpog enélnae
eni xt\a xpévia wg andviog
6pog, Nou ocApadlve KAt oav
“ouotnpatikn dtadikacia
ApBPNTIKWV 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. BAXIKEX ENNOIEX AATOPIOMQN

33



34

HE VA YEUUOATIOOUE KAl ETTOUEVWC TIPETTEL VA EKTEAECOUE TIG EMOUEVEG
EVEPVYELEG:

VO CUYKEVTPWOOUE TA UAIKG,

VA TIPOETOIUACOUE TA OKELN HAYELPIKAG,

Va TTAPACKEUACOUE TO PayNToO,

va €TOINACOUUE TN CONATA,

Va OTPWOOUE TO TPATIEC,

VA YEUUATIOOULE,

va kaBapicoupe To Tpamé(, Kal

o o o o o o o o>

va MAUVOUUE Ta TdTa Kal Ta KouJIVIKAL.

Eival euvénto 6Tt n mponyouuevn aAnlouyia Twv evepyeiwv odnyei 0To
emMOLUNTO amotéAeopa. BéBata, autri n aAAnAouyia dev gival n povadikn
yla TNV emitevén Tou okomou, agov, yia Mapddelyua, IToPoUUE TTPWTA
VA ETOIUACOULE TN COAATA KAl UETA VA TTAPACKEUACOULE TO PAYNTO, EVW
OKOUN UITOPOUE TTPWTA VA TTAUVOULIE TA TIIATA KAl WETA va KaBapiooupe
1o Tpamél. Qotoo0, To mapddeiyua BéNel va Sei€el 0TI n Bewpnon piag
oUVOEeTNG epyaciag pe Slakpttd Bripata mou ektedouvTal SladoxIkd gival
€vag TTOAU XPrOLOG KAl TIPAKTIKOG TPOTIOC OKEYNG YA TNV ETIAUCH 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 ETTOTAUNG AUTAG.

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

[J YAikoO (hardware). H taxutnta ektéheong evog akyopibuou emnpedde-
Tat amod Tig SlaPopeg TeEXVoAoyieg UAIkoU, SnAadr| amod Tov TPOTO TTou
gival dopnpéva og pia eviaia apyITEKTOVIKH Ta S1dQopa CUGTATIKA TOU
urtoAoyloTr (GnNAadr avaoya [E TO av 0 UTIOAOYLOTIG EXEL KPU®PT) pVH-
pn Kat 1éon, avaloya Pe TNV TaxutnTa TG KUPLAg Kal SEUTEPEVOUTAG
MVAMNG K.0.K.).

[J NMwoowv Mpoypappatiopol (programming languages). To €i6og
NG YAWOOOG TPOYPAUHATIOHOU TTou Xpnolpomnoleital (dnAadn, xa-
pUNAGTEPOU 1 uPnASTEPOU emméSou) aAAlel Tn Soun Kal Tov aplBud
TWV EVTOAWV €VOG alyopiBpou. Mevikd pia yA\wooa mou ival XapnAo-
Tepou emméSou (0mwg n assembly i n yAwooa C) givat Taxutepn ano
pia dAAN YAwaooa mou ival uPpnAoTépou emmédou (dmwg n Basic 1y
Pascal). Akoun, onuelwvetal 6Tt SlaQopEC cUVAVTWVTAL PETAED TWV
YAWOOWV o€ oxéon Ye to moTe eppavicdnkav. MNa mapddetyua, ma-
AadTEPA HEPIKEC YAWOOEC TTPOYPAUUATIONOU Sev urmooTtripilav Tnv
avadpoun (évvola mou Ba e€eTdooupe o€ Baboc apyodTepQ).

[ @ewpntuiki (theoretical). To epwtnua mou cuxva Tibetal givat av
MPAyHaTL UTTAPXEL i} OXL KATToloG armodoTIkOG alyéptlBuog yia Tnv
emiluon evog mpofArpatoc. H e€€taon auTtou Tou EpwTNUATOC Eival
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SuokoAo va oxoAlaoBei ota mAaiola tou BiBAiou autou, emeldn amal-
Tel peydAn Bewpntikn katdption. QoTdo0 N MPOCEyyIon auTr sival
1Slaitepa onuavTikn, yati mpoodiopilel ta 6pla tng Abong mou Ba
BpeBei oe oxéon pe éva CUYKEKPIUEVO TIPOBANUA.

[] Avalutikn (analytical). Mehetwvtal ot urtoloyioTikoi mopot (computer
resources) Tou anmaiTouVTal amo vav akyopiBuo, OTwg yia mapddety-
pa To péyebog TNE KUPLAC KAl TNG SEUTEPEVOVOAC UVHUNG, O XPOVOC yia
Aertoupyieg CPU kat ya Aertoupyieg e10660u/e€680u KA. To avTIKeipe-
vo auto Ba e€nynBsi mMAinpéotepa oto KepdAaio 5.

2.3 | Meprypagn Kat avamapaoctoaon
aAyopiOuwv

2N BiBAoypagia cuvavtwvTal S1AQopPol TPOTIOL AVATTAPACTACNG EVOC
alyopiBuou:

O ue eAevBepo Keipevo (free text), mou amotelei Tov Mo avemef£pyaoTo
Kal adounTo TPoTMo 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 AMTOTEAECHUATIKOTNTA.

0 pe daypappatikég texvikég (diagramming techniques), mou cuvi-
oToUV éva YPaQPIKO TPOTIO Tapouasiacng Tou alyopiBuou. Ané Tic Sid-
POPEC SIOYPAPMATIKEG TEXVIKEG TTOU €XOUV €TvoNOEi, n 1o TaAId Kat
n 1Mo yvwoTn iowg, ival to Siaypappa pon¢ (flow chart). Qotéco n
Xprion SlaypaupdTwy porg yia Tnv mapouaciaon aAyopiBuwv Sev amo-
TeAEl TNV KAAUTEPN AUON, YU auTtod Kalt epgavifovtal OAo Kal ormavidtepa
otn BiBAoypagia kat otnv mpdén.

0 pe @uolki YA\wooa (natural language) katd Bripata. Xtnv mepimmwon
autn xpetaletal mpoooxn, ylati umopei va mapapiacdei o tpito Baot-
KO XAPOKTNPIOTIKO EVOC aAyopiBuou, omiwg mpoadlopicOnke mponyou-
pévwg, SnAadn To kpITrplo Tou Kaboplopov.

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

‘O)ot ot aAyopiBuot Tou BiBAiou auTtou ival KwSIKOToINUEVOL O Hia UTTo-
Betikr Sopunuévn YeudoyAdwooa, woTOCO Ol TIEPICCOTEPOL ATTO AUTOUG
UITopoUV UKOAA OXETIKA va TTpoypaupatiofolv og omoladnmoTe y\wooa
TIPOYPAUUATIOUOU.

2.4 | BAOIKEC OUVIOTWOEC/EVTONEC
€VOG alyopiOpuovu

31N ouvéxela Sivovtal mapadeiypata alyopiBuwv émou e€etalovtal ot
S1APoPEC BLVIOTWOECG eVOC ahyopiBuou, SnAadr ol amapaitnTeEG EVIONEC
EeKIVVTAG a0 TIGC ATTAOUCTEPEG KAl TIPOXWPWVTAG TTPOG TIG OUVOETOTE-
pec. Mo ouykekpipéva Ba e€eTacO0UV TTEPIMTTWOEIG OEIPIAKWY EVTOAWY,

2. BAXIKEX ENNOIEX AATOPIOMQN
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avaBéoewv TIWY, emMAoyn¢ e Bdon Kpttripla, Sladikaclwv emavalnyng,
EVEPYEIWV TTOAATAWVY EMAOYWV KABWE Kal CLUVOUACHUS EUPWAEVEVWV
mepMTwoewv. MNa k&be mepintwon mapouacialovtal oxXeTIKA mapadeiyua-
TA JE TNV EKPWVNON (O€ PUOIKA YAWOOQ), TNV Tapouaciaon Twv Bnudtwy
IOV TIPETEL va akohouBnBoUv Kabw¢ Kal To avtioTolxo Sidypapua pong.

4 )
2YMBOAA AIATPAMMATOZ POHZ

‘Eva S1dypapua pong amoteleital and éva cUVONO YEWUETPIKWY OXNUATWY, 6TTou To Kabéva on-
ADOVEL Hia ouyKeKpIpéVN eVEpyela 1] AeiToupyia. Ta YEWUETPIKA OXAMATA EVWVOVTAL LETAEY TOUC UE
3€An, mou GnAWVoLV TN OelPd EKTENECNC TWV EVEPYELWV AUTWV. Ta KUPLOTEPA XPNOIOTTOI0UEVA
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 meploodTepe €680 yla anmavtnon,
0 0pBoywvio, Tou SNAWVEL TNV EKTEAEON UiAC 1 TIEPIOCOTEPWY 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 CUOKEUNC arm’ OTTou
yivetai n eicodoc i n é€odoc.

To eMOUEVO OXN A ATTOTUTIWVEL OAA AUTA Ta GUPPBOAA.

‘E€odog

Eicodog / Apxn

TéMog

Weudng Sy AAnBRg
o EktéAean
MNpd&ewv

Mepikd amd ta xpnoiuomoloUUEVa YEWUETPIKA oUufoAa ota Siaypduuata ponc.

2.4.1 Aopn akolouBiag

H akoAouBlakry Sour EVTOAWV (CEIPIAKWY BNUATWY) XpNOIMOoTIoLETAl
TIPAKTIKA Y1a TNV AVTIMETWTION AmAWV TpoBAnudtwy, émou gival dedo-
MéVN N OEIpA EKTENEONC EVOC OUVONOU evepYelwv. Eva amlo mapdadetyua
amd TNV Kabnuepivr (wn gival n akohoubia odnyiwv piag cuvtayng pa-
YEIPIKAG JE OTOXO TNV KATAOKEUN EVOC paynTou. Ta Bripata Kal ot Tooo-
TNTEC TTOUL TIPETTEL VA akoAouBNnNBoLV gival CUYKEKPIUEVA Kal ol odnyieg
anmoAuta Kaboplopéveg kal oageic. To mapddetypa mou akoAouBei mapou-
o1alel éva amAo TTPORANUA TToU EMAUVETAL LE OEIPIAKN EKTENECN EVTOAWV.
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MAPAAEITMA 1. Avayvwon Kot EKTUTwon aplOpwy

Na SdtaBacBouv Svo apibpoi, va urrodoyiloOei Kal va ekTunwOei To
Aabpolopud toug.

AdBace = ekteAeaTEQ EVIOAR

AT TNV EKQWVNON TIPOKUTITEL AUECWC O EMOUEVOC AAYOPIOUOC AMy6p1Bpog = SnAwTKn evioAn

AAyépLOpog TMoapdde Lypa 1
Avapace a

Apxn
Av&Baoce b
c«a+b

ErtUnwoe C

Télog Mopdde typo 1 AwdBace a, b
‘Evag aAyopiBpog Statunwpévog o YeudoyAwooa apyilel mavta pe n
A& AAy6piBuog ouvodeudpevn e TO GVOUA TOU aAYopiBUoU Kal TEAEIW-

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

n HeTaBANT a Ba €xel AAPeL kATTola ApOUNTIKN TIMN WG TTEPLEXOUEVO. EktUnwoe ¢

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

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

£€vav alyoplOuo amoTunwvovTal Pe SIAQOPETIKO XpWHaA amd To 6voud

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

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

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

Aeitat evtoln ekywpnong tiurj¢. H yevikr pop@n tng givat: Tou mapadelyparog 1
MetaAntr < Ekppaon He didypapa poric

Tta0epéc (constants). Me Tov 6po autd avagePOUAOTE OE TIPOKABOPIOUEVEG TILEG TTOU TTAPAUEVOUV
AUETAPRANTEC O OAN TN SIAPKELA TNE EKTENEONC EVOC alyopiBuou. Ot otaBepéc Slakpivovtal o€
aplOunTikég, my. 123, +5,-1,25

I

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

Noyikég o givatl akpiBwe dvo, AAnBN ¢ kat Weudrig
MetaBAntéq (variables). Mia petafAnTn ivat éva YAwooIkd avTIKEEVO, TTOU Xpnolpomoleital yia va
TIAPOOTAOEL £va oTOIKEI0 SeSopévou. ITn LeTABANTH EKXWpPEITAL Uia TIr, N omoia prmopei va aAAlel
KOTA TN SLdpKeLa EKTEAEONC TOU aAyopiBuou. Avaloya W To €i60¢ TG TIMAG TToU prmopoUlv va Adouy,
ol petaPAntéc Slakpivovtal og aplOUNTIKEG, AAPAPIOUNTIKEG KAl AOYIKEG.
Teleotég (operators). MpokelTal yia Ta yvwoTtd cUUBOAA TTOU XPNOIUoTTolouvTal OTIC SIApopeg TPd-
Ee1c. O1 teleoTéc Slakpivovtal o€ aplBuNTIKoUE, AOYIKOUG Kal CUYKPITIKOUG.

Ekppdosig (expressions). Ot ek@pAoel¢ Slapop@wvovTal amd Toug TEAEOTEOUC (operands), TTou ival
0oTabepéC Kal HETABANTEC Kal armd Toug TEAeoTEC. H Siepyaaia amoTipnong piag ékgppaong ouvioTtatal
oTNnV amédoon TIHWV OTIC LETABANTEC Kal 0TNV EKTENEON TWV TIPAEEWV. H TENIKN TIUA WIAG EKPPACNS
e€aptdral and v lEpapyia Twv mpd&ewv Kat T Xprion Twv mapevBécewv. Mia ékppaon Umopei va
amoteleital anmd pia pévo PetaAnTh ) otabepd péxpt pia TOAUTTAOKN HABNUATIK TTaPAoTAoN.

N J
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|[+5] = 5 kat|-5| = 5

Kal n Asrtoupyia tng eivat “yivovtat ot mpdgelg otnv €KPPAcN Kal To armo-
TéAeopa amodidetal, petapifddletal, ekxwpeital otn HeTaPAnTH” XNV
EVTOAN QUTH XPNOIOTIOLE(TAL TO APLOTEPO BENOC, TIPOKELEVOU va SeixVel
™ Qopd TG ekxwpnong. Ag onpelwBOei 0TL Sev mpodkeltal yia eiowon,
map’ 6Ao mou o€ AAa BiBAia umopei va xpnotgormoleitat To cUBoAo

ioov“="y1a tov ib10 okomd. AC onUelWOE( emmiong 0TI ol S1APoPEC YANDWOOES
TIPOYPOAUMATIOMOU Xpnotomolovv Sidgopa cUUBoAA yia To oKoréd auTo.

TéNOC 0 aAYOPIOOC OAOKANPWVETAL UE TNV EVTOAN EKTUTTWOE, TTOU OTTOTU-
TIWVEL TO TEAMIKO ATTOTENECHA OTOV EKTUNTWTH. H cUvTaén TN evToAig autric
gival avaloyn e autr Tng AidBace. EVAANOKTIKA UTTOPEL va XpNnOLUoTIoINn-
Oei kat n evtohr ELpAdvioe, TTou amOTUTIWVEL £va armoTéNeoUa 0TV 00o6vn.

3TOV TPONYOUUEVO aAyOplOuo ot PeTaPANTEG a Kat b gival ta dedopéva
TTOU ATTOTEAOLV TNV €i0060, VW N KETARBANTH C AVTITPOOWTTEVEL TO ATTO-
TéNeopa, SnAadn Tnv €é€odo Tou ahyopibuou. EmmAéov, o alyoplBuog Exel
amoAUTwG KaBoplopévn tnv KABe evtoln (kaBoploTIKATNTA), TENEIWVEL
META ammd CUYKEKPIPEVO aplOUO Bnudtwy (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, Omwe autd meptypdgnkav otnv mapdypago 2.1.

2.4.2 Aopn EmAoyng

3TNV MPAYHATIKOTNTA TTOAU Aiya mpoBAruata umopouv va emAuBouv pe
TOV TTPONYOUHEVO TPOTIO TNG OELPLAKNG/AKOAOUBIOKNA G SOUNG EVEPYELWV.
2uviiBw¢ Ta MPoBAAUATA £XOUV KATTOLEG IB1AITEPOTNTEC KAl OEV IOXUOULV
Ta ida Bripata yia kdbe mepimtwon. H méov ouvnBiouévn mepintwon &i-
vat va AapBdavovtal kamoleg amo@doel; 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 TPOoETOLIHACIAC HAG Yia €000 OXeTICETAL HE TIC KAIPIKES
ouvOnkeg. Etol Aépe oT1, “av Ppéxel, Ba mapw oumpéla, aAiwg Ba mdpw
karmého". H ouvOnkn edw gival 1o “av Bpéxel’, evw n amdgaon gival eite va
Tapw TNV “oumnpéNa” eite To “KaméNo” Ye Faon TV “Tiu” TG cuVORKNC.

levika n dtadikacia Tng emAoyng mepAapBAavel Tov EAeyxo KATTOLOG CUV-
Onkng mou pmopei va éxel Suo TIpEC (AANBNC 1 Yeudnc) kat akoAouBei
n andé@acn eKTEAECNG KATIOLAG EVEPYELAG UE BAON TNV TN TNG AOYIKAG
auTAG ouvONKNG. XN cuvéxela Sdivovtal Vo Mapadeiypata evepyelwv
pE Baon kamola cuvBnKNng emAoync. To mpwto mapddelyua agopd oTnv
EKTENEON KATTOLOC EVEPYELAC OTAV N ouvONKN gival AANBAC, evw To SeL-
TEPO TAPASEIYUA APOPA OTNV EKTENEDN HiAG EVEPYELOG OTAV N cLVONKN
gival AAnOn¢ kat kamolag AAng evépyelag 6tav n ouvonkn sivat Yeudnic.

MAPAAEIrMA 2. XUykpion aplOuwv pe amAn emioyn
Na diaBaotei évag aplOuog kat va eKTunmwOei n armdéAutn TP Tou.

‘Onwg gival yvwoTo, n améAutn iU evog aptBuou gival o idlog o aplbudc,
av autog sival BeTIKOC 1} uNdEv Kal 0 avTiBeToC Tov, av gival apvnTIKOC.
‘Etol mpokelpévou va Bpebei n amdAutn T, apkei va eAeyxBei, av Tuxdv
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0 Sedopévog aplBudC eival apvnTIKOG, OTIOTE OTNV MEPIMTTWON AUTH TTPE-
mielva Ppebei 0 avTtiBeTo¢ Tou. O CUNNOYIOUOC AUTOG OONYEL OTOV EMTOUEVO
alyopibpo.

AAySpLOpog TMoapdde Lypo 2
A é&pace a

Av a < 0 téte a « a*(-D)
ExtUnoce a

Télog Hap&delyua 2

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

Av ouvOnkn TOTE EvtoAn

Kat n Aertoupyia Tng givat: Av 1oxVeL n ouvBrikn (6nAadn av eivat aAnBng),
TOTE UOVO EKTENEITAL N EVTONN. Z€ KABE TIEPIMTWON EKTEAEITAL OTN CUVE-
XELO N EVTOAN, TTOU AKOAOUBEL.

TNV eVvToAn Av...TéTe gival mBavo, dtav IoXVEL N cLVORKN, va anatteital n
EKTENEON TIEPIOOOTEPWYV ATTO Wia eVTOANEC. XTnV TiepimTwon auth ot Siado-
XIKEG EVTONEG YpdpovTal amd KATW KAl O E00XH, EVW TO OXNMA EMAOYNG
KAgivel pe T Aé€n Téhog_av. I.y.

Av ouvOnkn téte
evtoAn 1
EVTOAN 2

‘Onw¢ Kal otov aAyopiBuo Tou mponyoULUevVoL mapadeiypartog,
€UKOAQ TTPOKUTITEL OTI N TIUN a gival Kal £i0odo¢ ald Kat é6060¢
Tou aAyopiBuou. EmmAéov, o alyopiBuog éxel kaBoplopévn kabe
TOU €VTOAN (KaBoploTIKOTNTA), TENEIWVEL UETA ATIO TIETTEPACUEVO
apOuo Bnudtwy (mepatdtnta), eviy KABe EVTOAN Tou gival Idlaitepa
AN KaTdA TNV eKTENEOT TNC (amoTedeouatikdTnTa). ETOL TTPOKUTITEL
OT1 0 AAYOPIBUOC AUTOC TTPAYUATI TTANPOI TA KPITFPLA TTOU TIEPLYPA-
@nkav otnv mapdypago 2.1.

Zx. 2.2. O aAyépiBuoc tou mapadeiyuarog 2
ue Sidypauua porg

H ouvBrkn gival pua Aoyikn

€kppaon.

Apxn
AdBacsa /

NAI

a<0 ——»

OXl |«

a<«a*(-1)

A

Exktinwoe a

TéNog
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MAPAAEITMA 3. ZUykpion apiOuwv pe cuovOeTn emioyn

Na diafacBOolv Vo ap1Buoi Kal o€ TEPIMTWON TTOV 0 TIPWTOG APIOUOG
gival HIKpOTEPOC TOL SeUTEPOU, Va UTTOAOYIOOE( Kal va eKTUTTWOEI TO
Aa0polopd Toug, S1aPopeTIKA va umoAoytoOei kKal va eKTunTwOEi To yivo-
HEVO TOUG.

AAyépLOpog INapddeLlypa 3

Av&Boaoce a, b

Av a < b té1e
c«a+h

oAALAC
c«<a*hb

TéAog_av

ExtUnwoce C

Télog MHap&delypa 3

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

Aoyng, mou givat:

Av ouvBnkn t16te
EVTOAN 5§ €VTOAEC
aAALAC
EVTOAN I €VTOAECQ
Télog_av

Apxn |

AwdBace a, b

c<a+b

el 0XI\a<b/NAI

Ektinwoe ¢

Xy. 2.3. O aAyépiBuog
Tou mapadelyuarog 3

ﬁj ue Sidypauua poric

2.4.3 Awadikacieg moANamAwv emMAoywv

Ot S1adikaoieg Twv moAamAwy emAoywv epappodlovTal ota mpoAQuata
omou uropei va An@BoUv S1a@OPETIKEC ATTOPACEIG AVANOYA UE TNV TIUA
TToU TTaipvel pia ékppaon. MNa mapddetyua, kabs ypdupa TS ar@apntou
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umopei va avtiotolxnBei og kKamolov aképalo aptOud amo to 1 péxpt Kal
24, y1a TIC aVAYKEG KATTOLOG KWwOIKOTIOINONG. 2TO MAPASELYLA TTOU OKOAOU-
Bei mapouacidletal pia mepimTwon MOANATTAWY EMAOYWV HE SIAPOPETIKH
akolouBia evtoAwv o€ kK&Be mepinTwon.

MAPAAEITMA 4. AvaOeon ypappdatwy o€ apldOpoig

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

AAyépLOpog MoapddeLlypa 4

AvLédpace a

Av a = 1 té1te ertUnwoe "A"

odAidg_av a = 2 1éte extUmwoe "B"

oAALOg_av a = 3 1é1e exktUmwoes "I

agAALd¢ ertUnwoe "&yvwotog"

Télog_av

Télog Hop&delyua 4

Apxn )
AdBacsa /

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

Ektinwoe A Ektinwoe ‘B’ / Ektinwoe T’ /

| | |
v

TéMog

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

Av oL S10QOPETIKEG EMAOYEG €ival TTOAEG, TOTE gival TTPOTIMOTEPO VA XpN-
olpomotnBei To oxrpa MoAATANG emAoyn¢ Emmideée...TéAog emAoywy (select
case), OTIw¢ OTO TTAPASELY A TTOU AKOAOUOEL.
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210 oxnpa noAAanAAg
enoyng EniAede...
Téhog_enloyayv, nou
Xpholgonotnbnke

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 tnv MNepintwon nou
avtotowxel atnv TUA

g €K@paong. OL TipEG

nou ouvodeUouv KGBe
MNepintwon pnopei va

elval pia A neploodtepeg
SLOKPLTEG TIHEG, NEPLOXA
THWV and - €wg A va
unakoUouv G€ Jia ouvBnkn
(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 €VToAR, Nou akoAouBei
10 TéAog_entoywv

MAPAAEITMA 5. Emoyr opiwv

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

HAvVUA.

AAy6pLOpog MHop&delyua 5.
Eppdavioce "ZIe mola nAlkio &dpxloeg vo poabaivelc
npoypauuaT Lopd; "
AL&pace age
EniAefe age
Nepintwon < O
Eppdavioce "Elmope nAixkioa ..."
Nepintwon < 5
Eppdvioce "M&AAoOV Ta moapoiég M
Nepintwon < 60
Eppdvioce "MnopdRo"
Nepintwon < 100
Eppdavioce "Iloté dev elval apyd"
Nepinmtwon oAALAG
Eppdavioce "K&AALO opyd mopd moTE"
TéAog_enLAoyov
Télog HapddeLlyuax 5

2.4.4 Ep@wAevpéveg Atadikaoieg

MoANAMAEC EMAOYEC UTTOPOUV VA YiVOuV Kal HE pia eppwieupévn Soun. To
EMOWEVO TIAPASELY A TIEPIYPAPEL TOV TPOTIO |UE TOV OTIOI0 Hidl EVTOAN Av...
TOTE €ival n eVTOAr TTou ekTeeital, 6tav loXLel () v IoXVEL) n cuvorikn piag
AANG EVTOANC Av...TOTE. B€Bala n Aoyikr autr) pmopei va emektabei, Snhadn
VA £XOUE VEQ EUPWAEUMEVN Sopr P€oa OE pia EUPWAEUPEVN SO K.0.K.

MAPAAEITMA 6. XapakKtneioHOG aTOpwWV

Na Stapalovrar SUo apiBpoi mov avtioToloUV oTo VYOG Kalt BAPOG EVOG
avépa. Na ektunwvetal 6Tt 0 avdpag givat “eha@puc’;, av To Bapog Tou &i-
val Katw amé 80 KIAG, i va eKktuntwvetal “Bapuc” otnv avtifetn nepimtw-
on. Emiong va ektunwvetat “kovtdg” av to UPog Tou ivat kKatw amé 1.70,
AANWG va eKTUTTWVETAL “PNASC.
AAyépLOpog IMapddeLlypa 6
ALé&pace Rapog, UYog
Av B&poc < 80 tdéte
Av Uyog < 1.70 téte
exTUnwoe "eloQpUg-roviodg"
aAALAC
eRTUNnWOoe "eAaepUc-UnAdg”
Télog_av
oAALAC
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

OXI NAI

w NAI OXI W

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

Tédog

oxi NAI

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

> & TTOMEC TIEPIMTWOELC N oUVONAKN €ival apkeTd 1o “6UCoKoAn’, 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 UTTOPOUV VA Yivouv PeTA&D SlapopeTiKwY cuven-
KWV. MoAU ouxvd otnv kabnuepivr) (wrj KAmoleg amo@dacelg Baciovtal
o€ ouvduaopoUg KpITNPEiwv Kal Aoylkwy mpdéswv. Na mapdadeyua, To
MPOBANMA TN TTPpoETOIACiag Hag yia €é€0do umopei va emekTabel wg
€€N¢ “av Bpéxel | av xiovilel Oa mApw oumpéAad’; gite oTnv MpdTaAcn “av
€xel AAIo Kat av éxel (éotn Ba mapw KamméNo”, eite oTnv MpdTaon “av dev
€xel A0 Ba mépw opmpéha”. Ot TPELG AUTEG TIPOTACELG TIEPLYPAPOUV Kal
TIG TPELG ANOYIKEG TIPA&ELG TTOU pmopEi va 1oXVouV HETAED SLaQOPETIKWY
ouvOnkwv. H Aoyikn mpaén ni eival aknbri¢ 6tav omoladnmoTe amo TI¢
SUo mpoTdoelc eivat aAnBnic. H Aoyikn mpdaén kat eivat aAnBri¢ étav kat
o1 8Uo TpoTAoElS gival aAnBeic evw n Aoyikn TPA&n oxt (n Aéén “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&ewV yia 6AOUC TOUC CUVOUAGUOUC TIHWV.

Mpétacn A | Mpétacn B
AAnBrig AAnBig AAnBig AAnBig Weudng

AAnBRg Weudng AANnBRg Weudng Weudng
Weudng AAnBAg AANnBAg Weudng AANnBAg
Weudng Weudng Weudng Weudng AANBRg
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i< i+1="nvéaupn
NG YeTaBAnTAG i €ivatn
nponyoupevn ouv éva’

|4
|

. OuVBrikn OAnbrG

Peudng

ExktéAeon
Mpdgewv

2.4.5 Aopn Emavainyng

H Siadikaoia Tng emavainyng sivat idlaitepa ouxvn, agou mARBo¢ mpo-
BANUATWY prmopoUV va emMAUBoUV pe KATAANAEG emavaAnmTikég Siadi-
Kaoiec. H Aoyikn Twv emavaAnntikwy Stadikaclwy epapuoletal oTIg Te-
PIMTWOELG OTTOU Mia akoAouBia evToAwv mpémel va epapuoobei og éva
0oUVOAO TIEPITITWOEWV, TTOU £XOUV KATL KOWVO. MNa Tapddelyua, OAeC ol Tpd-
neCeq kAOe e€apnvo amodidouv TOKOUC TWV KaTaBéoewv Tapleutnpiou. O
UTTOAOYIOHOC TWV TOKWV TIPETTEL VA YiVEL yla OAOUC TOUG Aoyaplacolg TNG
Tpdanedac, dpa n mpaén

TOKOC = 1000 * EMITOKIO

Tipémel va eKTeAeOOEl yla dAoug Toug Tpamelikolg Aoyaplacpouc. Ot ema-
vaAnmtiké Sladikaaoieg Pmopei va €xouv SIAPOPEC LOPPEC Kal CLUVHOWC
EUTTEPLEXOLV Kal OUVOAKEC eMAOYWV (OTTWG AUTEC TIEPLYPAPNKAV OTNV
TIPONYOUHEVN UTTOTIAPAYPAPO). 2T CUVEXELA SiveTal éva oUVONO TTapa-
OElYHATWY TTOU EVTACOOVTAL OTIC TTAEOV YVWOTEG KATNYOPIES ETAVOANTITL-
Kwv S1ad1kaotwv.

MAPAAEITMA 7. ExtOnmwon Stadoxikwv apiOpwv
M€ eMAvAANTTIKN EVTIOAR: 600...emavalape

Na ypagei alyopiOpog mou va epgpavilel toug aptOuoug amé 1 éwg 100.

>Tov akyopiBuo auto emdnteital n mapouaciaon piag oelpdc aplOpwy.
Av ol apiBuoi autoi oav Aiyol, Téte autd Ba PmopoUoE va YIVel UE TNV
mapAabeon avTioTolXwV EVIOAWV gppavionc. To idto Ba cuuBei kat otnv
TIEPITTTWON TTIOU Ol Ap1Boi ival TTEPIooOTEPOL, AANA SeV €xOuV Kapia oxé-
on peta&L toug, .X. 5, 207, -32 K.0.K. Opwc oto {nToUEVO aAyoplBuo
TTAPATNPOUUE OTI KABE aplBUOC TapAyEeTal Ammd TOV TTPONYOUUEVO TOU HE
amm\o tpomo, SnAadn mpooBétovtag kABe @opd o 1. Mmopei Aourdv va
xpnotpomoindei 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 EVTOARG EKXWPNONG
i< i+1

H apxtkn TtuA TN 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 tTng evtoAng Ooo ...emavdiafe. H ouvtaén tng evio-
AAG AUTAG eivat:

'0Oco ouvOnkn enoavaope
EVTOAECQ

Télog_enavdAnyng

H Aetrtoupyia TN evtoAn¢ eivarl n e€A¢: Emavalapuavetal n ektéAeon Twv
EVTOAWV, 600 n ouvOnkn givat aAnBnc. ‘Otav n cuvOnkKn yivel Peudic,
TOTE 0 aAyOpIBpoG cuveyiletal Ye TNV EVTOAN TTOu akoAouBei To ‘TéAog_
emavaAnyng’. Me tnv eloaywynr Tng VIoAng autnig n oxediaon tou {ntou-
MEVou aAlyopiBuovu givat:

ANANTY=H EGAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



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

MAPAAEITMA 8. EmavaAnmTikn €i6080¢ oTolXEiWV

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

To mpoBANnua autd mapouotdlel Ty €A ¢ Ilopopia: evw @aivetal Tt Ba
xpnotpomoinBei yla tn Avon tou kdmola emavainntikn Stadikaoia, Sev
npoodiopileTal o TPOTOC TEPUATIONOU TNG. Katapynyv, Aotmoy, ag e€eTd-
OOUE TOV aAYOpIOU0 TTou eKTeEAEL évag AvBpwTtog, OTav avtiypd@el KA-
TTOLOUG ApIBPOUC, OTTWG Yia Tapddelya 0Tav cuykevTpwvovtal ta €€oda
amé S1agopoug Aoyaptacpouc. O alydopiBuog autog sival:

Bripa 1. AlaBaoe évav aplbuo

Brjpa 2. Mpdye tov apBuo

Brjuna 3. Emavalafe t Siadikacia amo 1o Bripa 1.

O alyop1Buoc auTdc €xel pla atélela, dev O100€TEl TPOTIO TEPUATIOUOU
(atépuwv Bpoxoc). H ENelpn auth ival QUOIKN, OGOV 0 alyopIOuog
ekTeNeiTal amo évav avBpwmo. Autog Ba oTapaTAOEL va YpA@el, 0Tav Sev
untdpxouv MAéov dAot aplBuoi. Qotoéco gival Suvatdv va SlopBbwbei autr
n atélela, av 1o PrApa 3 Aapel tnv €1 Lopen:

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

O ahydp1Buog Twpa gival cwoToC KAl UTOPEL va EKTENECTEL Kal amod pia
pnxavn. Opwg €xet éva AANO LEIOVEKTNUA: O TEPUATIONOC YiveTal yéoa
amod TNV eVIoAn Av ... TOTE ... AANWG ..., TPAYMa TTou gV GLVICTATAL Kal
TIPETEL VA ATTOPEVYETAL, YIOTI EUKOAA UTTOPEL VA XATEL O TIPOYPAUUATIOTAS
ToV €AeyX0 TNG PONG TOU TIPOYPANHATOG Kat va odnynBei og AdBog. Na tnv
APON TOU UEIOVEKTHMATOG AUTOU TIPETTEL VA XPNOIUOTTOINOEL Hia EVTOAN
emavalnmTikng diadikaoiag, omwe n evrolr Ooco...emavaiae. O TENIKOC
alyopiBuoc eival o €€AG:

AAyépLOpog Topdde Lypo 8
AvaBace X
'0co X > 0 enavdiafe
Eppdvice X
AvdPace X
Télog_enavaAnyng
Télog Tap&delyua 8

3Tov Tponyouuevo alyépibuo n emavainmtikn Sadikacia teppatifetal,
otav dlafacdei évag apvnTikog i UNSeVIKOC aplBuoc. Anhadh, Bewpeitatl ot
ol eloayopevol aplBuoi mpémel va gival Oetikoi. Av autod dev cupPaivel, TOTE
propei va xpnotpornotnBei wg cuvBnKn TEPUATIOHOU OTIOIASHTIOTE CUYKEKPL-

2. BAXIKEX ENNOIEX AATOPIOMQN

To tpApa tou aAyopiBuou

nou snavaAayfdverat,
dnAadn ané tnv
evioAn ‘0Oco péxpl 10
Téhog_enavdAnyng
anokaAeital Bpoxog.

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

ouvBnikn Yeudric

aAnBnig

H evioAn
Apxn_gnavdAnyng...
Méxpig_dtou ekteleital
onwodnnote pia @opd

Sum <« Sum +i = Hvéa
TR Tou Sum €ivat n naAud
OuVv i

HévN TIUNA €XEl oLPPWVNOEL, 6TL Ba XpNOoIOTOLETAL VIO TO OKOTIO AUTO, TLY. N
999999. Mpo@avwe auTr N TIUr Sev UIMOPEL VA AVAKEL OTIC EICAYOUEVES TIEC.
2TnVv 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 éiapdalovral kal va ektuntwvovtal 6cot BeTikoi aplOpoi divovrtal
ané 1o mMANKTPoAoyto. O alyopiBuog tehelwvel, 6tav dobsi évag apvn-
TIKOG apIlOuOG.

AAyépLOpog IMapddeLlypa 9
Apxf_enavainyng

Arlapace X

Epgpdvioce X
Méxpig_dtou X < 0
Télog IHap&de lypa 9

A¢ onpelwBei 6T1, 0TO TMaPAdelya AuTo o Ppdxog emavainyng Ba ekte-
AeoOei omwodrmoTe TOUAAXIOTOV Hia PopPd aKOMA 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-
Sikacia mou TapoucIacOnKe 0To MPONYOUEVO TTAPASELY A, OPEINETAl
otn 6€0n TNG AoyIKAG CUVONAKNG OTN PON| EKTEAECNG TWV EVIOAWV.

MAPAAEIrTMA 10. YmoAoylopog adpoicpatog apiOpwy 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 ekTeAeoTEl pla emavainmtikr Stadi-
Kaoia gival yvwoTtog €K TwV TIPOTEPWY, TOTE Eival TTPOTIHOTEPO VA XPNOlL-
pomoleitat n vioAn MNa...amd...puéxpl. Etot o {ntoupevog akyopBpog ival.

AAyépLOpog Mapdde lypa 10

Sum <« O

Twa 1 and 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
amaitovpeva otolxeia yia tnv emavadinyn, Snhadr apxikn T TNG pe-
TafANTAGI (= 1) Kat TeAKA Tipn (= 100). To Brpa HETABOAAG TNG HETA-
BAnTA¢i €ival 1, To omoio umovoeital kat Sev onuelwvetal, étav gival 1. H
petaPAnt Sum mou urodéxetal To ABpolopa Twv S1adoxIKWV aplBuwy,
TIPETIEL VA EKKIVIOEL UE TIUN 0, EVW TO EKAOTOTE PEPIKO ABPOIoHA UTTONO-
yiletal Ye TNV EVTOAN EKXWPNONG EVTOC TOU BPOXO0U. 2TO TEAOG N LETARAN-
™ Sum Ba TepIEXEL TO TENIKO dBpotopa.

ANANTY=H EGAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



Apxn

i1
sum <« 0

y

/

sum < sum + 1

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

Tou mapadeiyuaroc 10

e Sidypaupa porg TéMog

MAPAAEITMA 11. YmoAoyiopog adpoicpartog pe
EMAVOANTITIKN EVTOAR: Yid...aT0...uéXPL...u€ _BrRpa

Na BpeBOei kal va ektunwOei To ABpolopa Twv APTIWV AplOWV ano To
1 péxpt to 100.

H AUon autou Tou TPoARKATOC ival TTAPAOUOLA € AUTH TOU TTPONYOUE-
vou. H pévn aMayn givat otnv evtolr emavainyng émou nmpoodiopiletal
n moootTNTa Brua, n omoia kK&Bs popd MpooTiBetal oTNV TIUA TNG PETA-
BANTA¢i. Etol éxoupe

AAyépLOpog Mapddelypa 11

&Bpotoua <« O

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

Télog_enavaAnyng

ExktUnwoe &OpolLoua

Télog MHop&detypa 11

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

MNa k anoé 100 péxpt 0 pe_pfrua-1

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

MNa x ano 0 péxpt 1 pe_frpa 0,01

2. BAXIKEX ENNOIEX AATOPIOMQN

0 Bpdxog

Ma k ané 5 péxpr 5
ekteAeital akpBwg pia popd
0 Bpdxog

Mak ané 5 péxpr 1

Oev ekteleital kapia qopd
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MAPAAEITMA 12. MoANamAactacuog ald pwoiKa

3TN OUVEXELD TTIPOXWPOUUE OTNV AVATITUEN EVOG CUVOETOTEPOU TIPOPBAN-
MATOC, OTTOU YIa TNV OAYOPIOUIKE TOU AU YIVETAL XPHON APKETWY ATTO
TIC MponyoUpEeveC Sopéc. A Bewpriooupe TV TPAEn Tou mMoAAamacia-
oMoV SV0 akepaiwv aplBuwV Kal ag BupunBouue Tw¢ auTn VAoTolEiTal
XEIPWVAKTIKA. TommoBeToUuE, Aotmov, Toug Vo aplBuolg Tov éva KATW

45 amé Tov Ao kat moAAamAactaloupe KABe Pn@io Tou KATw ApIOUoL pe

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

+ 45 TomoBeTolvTal TO éva KATW armo To AANO HE Wia petatomon and ta §eid
W TIPOG Ta APLoTEPA KaBwC Bewpouue dladoxikd Ta Yneia Twv povadwy,

Twv SekAdwy, TwV KATOVTAOWV K.ATL. XTn GUVEXELA YiveTal n TpooBean

5X. 2.7. XElpwVaKTIKGG TWV EMPUEPOUC YIVOUEVWY, Ao TA TOTTOBETACOUE 0TNV KATAANAN S1d-

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

Qo1600, N MPA&N Tou TTOAATAACIACHOU SV EKTEAEITAL ATTO TOV UTTOAOYI-
0TI M€ TOV TPOTIO aUTO. 10 CUYKEKPIUEVA, O XPNOIUOTTIOIOUUEVOG TPOTIOG
gival o Aeyopevoc moAAamactaoudg aAd pwaotkd. Xwpic BAARN TNG YeVIKO-
™NTag Bewpolpe OTL ol aképalol gival BeTikoi (peyaAuTtepol Tou pundevoc),
45 19 45 OANA N PEB0SOC PImopEl EDKOAA VA ETATPATIEL, WOTE VA TTEPIYPAYEL KAl TNV
a0 9 a0 TIEPIMTWON TWV APVNTIKWV aKEPaiwv. Mw¢ akpiBwg Asitoupyei n uéBodog,
180 4 Ba @avei pe To emduevo mapddelyua, 61ou EPYPAPETAL 0 AAYOPIBUOC PE

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

2.8 mapouactdletal n emavalapavopevn Stadikaaoia, mou cuveyiletat pé-
XPIG 0ToU 01N SeUTEPN OTAAN va TPOoKUYPEL povada. TENIKWG, TO YIVOUEVO
loouTal Pe To ABPoIopa TwV OTOIXEIWV TNG TPWTNG OTAANG, OTTOV avTi-
oTolxa otn SeUTEPN OTHAN UTTAPYXEL TTEPITTOC APLOUOC. MNa To Mapdadetyud
pag, Ta oTolxeia autd mapouaotalovTal oTnv TPITN OTAAN.

2. 2.8. [loAamAaotaoudg
aAd pwoikd

4 )

2Ta KUKAWUATA Tou urtoAoyloTr Ta dedopéva amobnkevovtal pe Suadikn poper, dniadn 0 kai 1,
ave&dptnta amd o wE Ta opilel 0 TPOYPAUMUATIOTHC, OTTWE AKEPAIOUC 1] TTPAYUATIKOUC o€ Sekadi-
KO 0UOTNUA, ) AKOMN XAPAKTAPES KATT. ETol 0 aplBuog 17 tou dekadikol cuoTrHaTog Icoduvaplei
pe Tov aptBud 00010001 tou Suadikol CUGTANATOC, 0 0Toi0¢ PMopEi va amoBnkeuBei oe éva byte.
AV JETOKIVAOOUE Ta Pn@ia autd katd pia Béon mpog ta aplotepd, SnAadr av mpooBécoue éva 0
OTO TENOG TOU aplBPOU Kal ayvorCOUE TO apxIké 0, TOTE TPOKUTITEL 0 aptBuo¢ 00100010 tou dua-
S1koUu cuoTUaToc, ou looSuvapei pe Tov aplOuo 34 tou dekadikol cuoTthuatoc. Emiong, pe mapo-
polo TPOTIO, AV LETAKIVIIOOUUE 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 looSUVapEi e Tov aplOuo 8 Tou dekadikol cuoTAMATOC. Apa N oAiocBnon Tpog
Ta aploTEPA 1I00SUVALEL e TTOANNATTAACLAOUO £TTi SUO, Evw N oAicBnon mpo¢ Ta 8e€1d iIcoduvapei e
Vv aképata daipeon di1a duvo.

o /
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Irolxeia PevdoyAwooag

1. Z1a0epég

Ap1OuNTIKEG: XpNnolpomolovvTal ot aplOUNTIKOI XAPAKTAPES, TO +, TO — Kal TO KOPA wG dekadikd
onueio,

AN@aplBunTikéG: oxnuati{ovtal amd omoloVCSATIOTE XAPAKTAPEG EVIOG SIMAWV ELCAYWYIKWY,

Noyikég: urtapyouv U0, ot AANOr¢ kat Weudnc.

2. MetaBAnTég

Ma tn oUvOeon TOU OVOUATOC pLag HETARBANTAC XPNOLUOTTOI0UVTAL Ol APIBUNTIKOL XAPAKTHPEG, Ol aA-
@afntikoi xapaktripeg meoi kal kKepahaiol, KaBWG kat o xapakTApag _ (underscore). Ot HETABANTEG
UTTOPOUV EMMIONG VA €ival apBUNTIKES, AAPAPIOUNTIKEG KAl AOYIKEC.

3.Te\eoTéC

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

Noykoi:  kat (0UCeuén), n (Saceugn), oxt (apvnon).

4. Ekppaoelq

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

5. EvtoAR ekxwpnong
MeTapAnTh < ékppaon

6. Zxnuata Aoylkwv unmoBéoewv

Av <oUVvOAKN> 1éTE <EVIOAN>

Av <oUuvOnkn> té1TE Av <ouvénxn 1> tdéte
<draditxacia 1> <Sradixaola 1>

aAALAC CAALGOG_av <ouvenxn 2> téte
<drLadixacia 2> <dlLadixaola 2>

Téxog_av | ...,

Enidefe £éxppoaon CAALGOG_av <OUVONxn v> téte
Nepintwon 1 <drLadixaoclia v>

Atadikaotla 1 OAALAG

............ <Slradixacla aAALOG>
Nepintwon v Télog_av

Atadixaola v
Nepintwon oAALOG
ALod LKoo Lo aANLOG
TéAog_emLAoydv

omou w¢ Stadikacia AapBdavetal éva cUVONO EVTOAWV

2. BAXIKEX ENNOIEX AATOPIOMQN
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7.

O

8.

MNa mapadetypa, “Alapace”, “Tpage”, “EKTENECE” KA.

o.

EmavaAnntikég diadikaoieg

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

AtadLxoaola
Télog_enmavainyng

EmavaAnmtikd oxfiua 1e ENeyX0 EMAVAANYPNG OTO TEAOG

Apxfi_enavaAnyng
Altad koo la

MéxpiLg_dtou <ouveOnxkn>

EnmavaAnntikd oxrjua oplopévwy @opwv emavainyng

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

Télog_emavaAnyng

PApata o€ mpooTAKTIKN

OvolaoTiKka

Y€ OPIOUEVEC TTEPITTWOELG OTAV Ol {NTOUEVEG EVEPYELEC Eival TOANEC 1] TIpoaveic, kaBopilovtal Ye Tn

"o

XPron OUCIACTIKWY avTi pnUATwy, Omwg “eloaywyn Sedopévwv”, “ep@davion mediwv otnv 06ovn” KA.

10. Zx6Aa
Mpoketpévou va dlaxwpilovtal ot eme€nynUaTikEG PPACELS amd TIG Aé€elG-KAELSLA Tou alyopiBuovu,

OTIG TIPWTEG TIPOoTACOETAL TO GUMPBONO |, yia mapddetypa X xoAa.

11. MpwTn Kat TEAEUTAIA YPAMMN v alyopiBpou sival avioTolxa
AAyépLOpog <6voua aiyopliOupou> Kal Téhog <ovouo 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 cupBorwy //... /1. )

H puébodoc autr XpnoIPOTIOLEITAl TTPAKTIKA OTOUC UTTOAOYIOTEC, YIOTi
vAoTtoleital TTOAU TTLo anmAd am’ 0,Tt 0 YVWOTOC JUAC XEIPWVAKTIKOG TPOTTOC
moAamAactacpov. Mo cuyKekpipéva, amattel ToAamAactacuo emi Svo,
Siaipeon S1a Suo kat mpdobeon. e avtiBeon n yvwoth pag dtadikaoia
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 omolovdnmoTe aképalo mou Bewpeital mo xpovofdépa
Sladikacia. To TeAeuTaio yeyovog gival 0 AOyog Tou 0 TTOANATTAACIACUOG

ANANTY=H EGAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



OaAd PWOIKA Eival TTPOTIUOTEPOC AT’ O, TL O XEIPWVAKTIKOC TPATTOC TTOAO-
TAAcLaopoU SV0 akepaiwy.

21N ouvéxela mmapouataletal o alyoplOuog TOANATAAGCIACOU AKEPAiWY
oM@ PWOIKA pE QUOIKA YAWOooa KATd Brpata.

AAy6p18p0og: NMoAAanAaciacpog 8Uo Beik@v akepaiwv (aAd pwotkd)

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

‘E€odog:  To ywépevo P=M1*M2

BApa1 ©foe P=0

BApa2  Av M2>0, 1éte nriyawve oto Briga 3, aAAidg niyaive oto Brpa 7
BApa3  Av o M2 eival neputtég, 16te BEce P=P+M1

BApa4  Ofoe M1=M1*2

BApa5 0Ofoe M2=M2/2 (Bethpnoe pévo 10 aKEpato PEPOG)

BApa 6  [lnAyawe oto BApa 2

BAapa7 Tinwoe tov P

AkoMouBei 0 alydpiBuoc og Peudokwdika yla To 1o TPOBANUA TOU TTOA-
AarmAactlacpol ald pwolkA.

AAy6p LOpOG MOANMIIANC LACROG OAX PWO LK
Aegdopéva // M1,M2 axépoitol //
P« 0
'Oco M2 > 0 emav&Aafe
Av M2 mod 2 = 1 téte P « P+MIl

Ml <« M1*2

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

Né€sic-kAedla
AMy6pi6uog,

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-
To¢. H mapdotaon twv aAyopiBuwy Pmopei va yivel pe apKeToug TPOTTOUC,
woT600 N éupaon 600nke otnv mapdotaon pe xprion Yeudoyhwooag.
270 Ke@AAALo auTtd avamTuxdnkav ol KUpLeg akyoplBuikeG Souég, SnAadn
n akoAouBia, n emAoyn Kal n emavainyn r} avakukAwaon, mou Ba xpnot-
HomoinBouv 6Toug aAyopIiBUOUC TWV EMOPEVWY KEQANAIWV.

Akoloubia,
Emdoyn,
EmavaAnyn,
Awdypaupa porg,
Yeudoyhwooa,
Eppwleupévog,
Bpoxog

N

2. BAXIKEX ENNOIEX AATOPIOMQN
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Aladiktuo

http://www.nist.gov/dads/
Koéupoc e eupetriplo
Opwv yla aiyopibuoug,
Aopécg Agdopévwy Kkal
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. 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

eMiAuonN eVOC TPOANMATOC e XPron aAyopibuou;

. MNeplypdyte TOUC TPOTTOUC TIEPLYPAPAG KAl AVATIOPACTACONG TWV OA-

yopiBuwv.

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

10.

11.

12.

13.

. Na meptypagei n doun tn¢ akolouvBiag kat va doBei o€ Sidypappa

pPONG éva TapAdELlya AUTAG TNG AAYOPLIOUIKAG TTPOCEYYIoNG.

. Na mepiypagei n Soun tng emAoyng kal va §00ei pue akoloubia Bnud-

TV éva MapddEelypa auTtrig TNG AAYOPIOUIKAG TTPOCEYYIONC.

. Na meprypagei n Soun Twv emavaAnntikwy Sladikaciwy Kat va So0ei

ME akoAouBia BnudTtwy Kal pe Sidypappa porg éva mapddelyua au-
TAC TNG AAYOPIOUIKAC TTPOCEYYIONG.

Na meptypagei n Sopn Twv Siadikactwy MTOANATAWY EMAOYWV Kal va
6006¢i pe akoloubBia Bnudtwy Kal pe Sidypappa pong éva mapddely-
Ma AuTAG TNG AAYOPIBUIKAC TIPOCEYYIONG.

Na meptypagei n doun Twv eppwAeupévwy dladikaolwv kal va §obei
pe akoAouBia BnudTtwy Kat pe Sidypappa pong éva mapddelyua au-
TAC TNG AAYOPIOUIKAG TTPOCEYYIONG.

Na meptypagei pe akoAouBia Bnudtwy To mpdBANua Tou ‘ToANamAa-
OlAoPOU aAd PWOIKA.

Mola n MPAKTIKA onuacia tou alyopiBuou tou ‘moANamAactacpol
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
givat kat n évvola twv "dedopévwv". Ta dedouéva amobnkevovtal oTov
uroAoyloTn Ue T BonBeta twv Aeyopevwy "douwv dedopévv'. Ocwpw-
VTaC¢ Toug alyopiBuouc kat Tig douég Sedouévwy pia adldomaotn evo-
™NTa purmopei va AexBei 0TL n evétnTa autr TEMIKA amoTtelei Tn Aon evog
TIPOYPAUMATOG TTOU €MAVEL éva TTPSBANUA. 2T KEQANALO auTd YiveTal
pia eloaywyn oTi¢ omoudaloTtepeg SoUEC SESOUEVWVY KAl TIG AVTIOTOIKEC
TPAEELG TTOU UITOPOUE VA KAVOUUE UE AUTEC, OTTWG €ival n avaldrtnon, n
gloaywyn kat n eaywyn otolxeiwy, kKabwg kat n ta&vopnon.

AdakTIKOi oTOYOL

>TOX01 TOU KEQAAAIOU AuTOU gival ol HabnTég:

U va artiohoyolv tn omoudatdtnta Twv Se8ouévwy yia Tnv emiluon
€VOC TpoBAnaToc,

U va emonuaivouv tnv adidomaotn evotnta alyopibuwyv kat Sopwv
dedopévawy,

U va ekteholv yeVIKEG AOKNOEIG KAl A0KAOEIC avalATnong Kat Tagivoun-
oNngG e Xprion tn¢ doung Tou mivaka,

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

U va opilouv tnv évvola Tng avadpour|C Kat va EKTEAOUV ATAEG OXETIKEG
QOKNOELG,

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

MpogpwTtNOELG

3 ‘Exeig akovoel yia tov 6po FIFO;

3 Tvwpilelg 6t umopei va eopolwbei otov uTTOAOYIOTH HIla OUPA av-
BpWIWV, TPEVWV 1 TIPOYPAUUATWY;

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

3 Zépelg av umapxouv MoANEG péBodot yia va ta§lvopnBouv kamola
QvTIKEipeva;
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3.1 | AeSopéva

Ta dedopéva (data) gival n a@alpeTiKh avanapdoTacn TG TPAYHUATIKO-
TNTAG KAl CUVETIWC pia amomoinuévn oYn . MNa mapddetyua, é0tw €va
apxeio pabntwv evog oxoheiou. Ta xprioipa dedopéva mou amobnkevo-
VAl €iVal TO OVOUATEMWVUMO, N NAKIQ, TO GUAO, N TAEN, TO TUAMA KA,
Ol OpWG TO BAPOC, TO UYOC K.ATL. Ta Sedopéva, Aotrmoy, gival akatépyaota
yeyovoTa, Kat Kabe @opd n emAoyr Toug e€aptdtal amo Tov TUTTO ToU
npofARpaToc. H culoyn Twv akatépyaoTwy Se00UEVWY Kal O CUCXETI-
OM6¢ Toug Sivel wg amoTtéheoua TN mAnpogopia (information). Aev €ival
€UKOAO va 600¢l emakpIrC opIoPOC TNE évvolag TNE TANPOPoPIac, alAd
umopei va BswpnOei 6T 0 akydpIBuoC ival To HECO Yla TNV TTapaAywyH
mAnpogopiac amo ta dsdopéva. Me Bdon Tig dedopéveg MAnpoYopieg
Aaupavovtal S1dpopeg amo@ACELC Kal YivovTal EVEPYEIEC. TN CUVEXELD
QUTEC OL EVEPYELEC TTAPAYOUV VEQ SESOUEVQ, VEEC TTANPOPOPIEG, VEEC aTTo-
QAOELC, VEEC EVEPYELEC K.0.K. H péTpnon, n kwdikomoinon, n petddoon
NG TANPOYOPIAC AMOTEAEL AVTIKEINEVO PHENETNC EVOC 1I81aiTEPOL KAASOU,
¢ Oswpiag MAnpogopiwv (Information Theory), mou eivat éva 1dlaitepa
onuavtiko medio TN MANPOPOPIKAG.

‘Onw¢ n NMAnpo@opiki opileTal W¢ EMOTAKN O CUVAPTNON UE TNV éV-
vola Tou aAyopiBuou, katd tov idlo Tpomo n MAnpogopikn opiletal Kat
o€ oxéon pe v évvola twv dedopévwv. Etol, MAnpogopikr Bewpeital n
EMOTAMUN TTOU peeTA Ta dedopéva amd TIC AKOAOUOEC OKOTTIEC:

(] YAwkoU. To UAIKO (hardware), Snhadr n unxavn, emtpénel ota 5e50-
Héva eVOC TIPOYPAUUATOG VA armoBnKevovTal 6TnV KUPLA UVARIN Kal
OTIC TIEPIPEPEIOKEG CUOKEUEC TOU UTTOAOYLOTH E SIAPOPEC avaTapa-
oTdoelC (representations). TEToleC HOpPEC gival n Suadikry, 0 KWOIKAC
ASCII (BA. mapdptnua), o kwdikag EBCDIC, To cupmApwua tou 1 1
TOU 2 KA.

[] TAwocwv mpoypappatiopov. Ot Y\WOOEG TTPOYPAUUATIONOU UPn-
Aovu 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 HoPPr) ATTOBRKEVONG, Ao TTAEUPAG UMKOU, KABE
METAPBANTAC OTOV UTTOAOYIOTH.

[l Aopwv Aedopévwv. Aoun dedopévwy (data structure)€val éva
oUvoAo Sedopévwy padi pe éva cUVONO EMTPEMTWVY AEITOUPYIWY ETTH
avtwv. Na mapadetyua, pia tétola Soun eival n eyypaen (record),
TIOU UTTOPE( va TTEPLYPAQEL €va €id0C, £éva TPOoWTTO K.ATL H gyypapn
amoteAeital amo ta media (fields) mou amoBnkevouv XaPAKTNPIOTIKA
(attributes) Slag@opeTikoL TUTTOU, OTIWC YIa TAPASELY A O KWAIKOG, N
mieplypa@n KA. ANN popen doung dedopévwy ival to apyeio mou
amoteleital amd éva cuvolo eyypa@wv. Mia emtpenTr AelToupyia o
€va apyxeio givat n oeiplakr TPOoTTEAAC OAWV TWV EYYPAPWY TOU.

[1 AvéaAuong Aedopévwv. Tpomol Kataypa@nig Kat aAANAOCUGKETIONG
TwV dedoPévwV PEAETWVTAL £TOL WOTE Va avamapacTadsi n yvwon

yla npayp@yeyovém. Ot texvoloyieg Twv Bdoswv Aséopévu@
s K

(Database Movtelomoinong Aedopévwy (Data Modelling)

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

o

To xapaktipa _ ooV K®-
Owa ASCII 437

To xapaktipa p GToV K®-
dika EAOT 928

To xapaktripa 1 otov K®-
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
cuotnpa (wg npoonpa-
OMEVO aKEPULO OTO OU-
MAARpwWHa WG npog 2)

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

‘Ocov agopd ath QUOLIKA
onpacia Ing, av Yev givat
XapaktApag, 1ote anoteAei
HEPOG HLag aA@aplBpNTIKAG
otaBepdg, eva av
npoKeltal ywa apl@untiki
WA, 10T pnopei va gival
oedopévo, dievBuvon
HMVAPNG N KOOIKAG EVIOAAG
npoypdyparog.
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Η τεχνολογία βάσεων δεδομένων ασχολείται με τη μελέτη τρόπων οργάνωσης των δεδομένων, διαχείρισης, βελτιστοποίησης ερωτημάτων, με στόχο την αποτελεσματική και αποδοτική επεξεργασία από ένα Σύστημα Διαχείρισης Βάσεων Δεδομένων.
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¢ Avamapdotaong Nvwong (Knowledge Representation@r’mouv
O€ AUTH TN OKOTILA PEAETNG TwV OeSOUEVWV.

3.2 | AAyop1Bpol + Aopég Aedopévwy =
Mpoypdupata

Ta dedopéva evog mpoArHatog 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-
TIKO OPIoWO.

Aoun Asbouévwy gival éva o0voAo amoBnkevuévwy SeSouévwy mou
vpliotavtal eme€epyaoia amé Eva a0voAo AEITOUPYLWV.

KaBe popoen doung dedopévwy amoteAeital amod éva oUVOAO KOUBwVY
(nodes). O1 Baactkég Aertoupyieg (] aAMiwg mpdéelc) emi Twv Sopwv dedo-
HéVwV gival ol akOAoUBEC:

0 Mpooméhaon (access), mpoofaon os évav kOUPo pe okomd va e€eta-
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 amote)ei To avTioTPOPO TNE ElCAYWYNAC, ONn-
Aadn évag kopPog agalpeital amd pia dopn.

0 Avalitnon (searching), katd tnv omoia mpoomeAavvovTal ot KduBot
piag SOpNG, TPOKEIPEVOU VA EVTOTIIOTOUV €vag I TTEPIOCOTEPOL TTOU
€xouv pla dedopévn 18LéTNTA.

0 Ta§wvoéunon (sorting), 6mou ot kopot piag doung dtatdocoovtal Katd
avéovoa r bivouoa oelpd.

O Avuiypa@n (copying), katd tnv omoia éAot ot kool 1} peptkoi and
TOUC KOMPPBOoUC piag Sopng avtiypdgovTtal o€ pia AR 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 PAEN OTAvia XPNOILOTTOIOUVTAL KAl Ol OKTW AEITOUPYIEC yla KATTOla
Sdoun. ZuvnBéotata mapatnpeital To aivopevo pia dour dedopévwy va
givat amodoTikoTEPN amd pia AAn dopn e KpItrplo KAmola Asitoupyia,
yla mapdadetypa tnv avaliitnon, aAAd Ayotepo amodoTIKH yia KAmola
AAN Aertoupyia, yia mapddelypa tnv eloaywyry. AUTEC Ol TTAPATNPOELG
e€nyoulv a@' evog Tnv Uapén S1aPOoPETIKWV SOUWY, KAl aQ' ETEPOU TN
omoudaldTNTA TNG EMAOYNC TNG KATAANANG Soung Kabe @popd.

>1n ouvéxela Tou BiAiou autol Ba yivel MAnpéoTepn mapouaiacn evah-
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Ένα από τα προβλήματα με τα οποία ασχολείται η Επιστήμη των Υπολογιστών και ιδιαίτερα ο τομέας της Τεχνητής Νοημοσύνης είναι το πώς μπορεί να καταγραφεί η ανθρώπινη γνώση σε ένα Υπολογιστικό Σύστημα ή αλγόριθμο.


AaKTIKwV dopwv dedopévwy. QoT000, 6TO onuEio auto Toviletal 6Tl
untdipxel Heyain e€aptnon petady tng doung dedopévwv Kat Tou ahyo-
piBuou mou emefepydletal Tn dopr. 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 Slatunwbnke to
1976 amo tov Wirth (mou oxediaoe kat uhomoinoe tn yA\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 OVoMad evAg ouvdpounth Tou OTE Kat va divel wg €060 To TNAéPw-
VO Tou.

Mpwtn Abon

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

AMyop18poc: H akohouBia aviyveuetal péxpt va Bpebei to {ntoupevo ovo-
pa Tou ouvdpounTtr O, Kal eKTUTIVETaL To TNAEPWVO T,. O aAyopiBuog
AUTOC gival amoSoTIKOC YIa GUVOPOUNTES EVOC XWPEL0U 1 MO KWUOTIOANG,
oA Yla ouvOpopNTEG piag peyAAng mMOANG sivatl xpovofdpocg.

AgUtepn Avon

Aopn Agdopévwv: XpnolpoToleital kal TaAl n akoAoubBia TN mpwtng
Auong, aAAd aut) TN Popd ol cuvdpounTEG gival Taivopnuévol Ae€iko-
ypa®ikd. EmmAéov dnuiovpyeital pia dsutepn akoAouBia pe Ta oTolxEla
(An,), (B)n,), .., (Qun,,). KaBe otorxeio Tn¢ devtepng autrig akohoubiag &i-
VELYla K&Be ypapua Tou ad@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 bopéc Sedopévwy dlakpivovtal o SU0 HEYANEC KATNYOPIEC: TIC OTA-
TIKEG (static) kat Tig Suvapuikég (dynamic). Ot Suvapikég dopég dev amo-
Onkevovtal o€ cuvexOueveg B€oelg pvnung al\d otnpilovtal otnv TE-
XVIKA TNG AeYOUEVNG SuvauiKri¢ mapayxwpenong uvriung (dynamic memory
allocation). Me dANa Aoyia, ot Sopég auTtég dev €xouv 0Tabepd péyebog,
NG 0 aPIBUOC TWV KOPPBWVY TOUC HEYAAWVEL KAl HIKPAiVEL KABWE 0N
Soun elcdyovtal véa dedopéva ) Staypagovtal Kamota dedopéva avti-
ototxa. ONeg o1 GUYXPOVEC YAWOOEC TIPOYPAUHUATIOUOU TIPOCPEPOULV TN
Sduvatotnta SUVANIKAG TapaAXWwPENoNg MVAKNG. QoTd0O, EUEIC OTN OLVE-
¥ela Ba e€eTdooue HOVO TIG OTATIKEG OOUEG TTOU €ival EUKOASTEPEG OTNV
Katavonon Kal Tnv Aomoinaorj Touc.
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2. 3.1. lNapadeiyuata
mvAakwv (uovodiaotatog,
Siodidotatoc,
10106140TATOC)

3.3 | Mivakeg

Me Tov 6po otatikr Sour) Sedouévwy evvoeital OTL To aKpIBEC uéyebog
NG amaItoVPEVNE KUPLAG UVAMNG KaBopileTal KATA T OTIyMI) TOU TTPO-
YPOUUATIOHOU TOUG, KAl KATA CUVETTELQ KATA TN OTIYUA TNG LETAPPAONG
TOUG Kat Ot KATA TN OTIypr] TNG EKTEAEONG TOUG TTpoypduuatog. Mia dA\n
onpavtikr Slagopd og oxéon He TIG SUVAUIKEG SOPEG eival OTL Ta oTolxEia
TWV OTATIKWV Sopwv amoBnKeVovTal O GUVEXOUEVES BETEIG VNG,

>Tnv mpdén, ol oTaTIKEG SOUEC UAOTIOIOUVTAL UE TIIVAKEC TTOU Mag gival
yvwoToi amd dA\a pobrjpata kail urtootnpifovtal and kabe y\wooa mpo-
YPAUUATIOHOU. MITopoUE va 0picOUE TOV TIiVaKA w¢ Uia Sour TTou Tie-
pléxel otolxeia Tou idtou TuToU (SNAASH aKEPAIOUC, TTIPAYUATIKOUG K.ATT).
H dnAwon Twv otolxeiwv evog mivaka kat N pébodog avapopdg Toug
e€aptatal amd Tn CUYKEKPIUEVN YAwooa upnAol emméSou mou xpnot-
poroleital. Opwg, YeVIKA N ava@opd o0Ta OTolxEla VO TTivaka yivetal pe
TN Xprion Tou CUHBOAIKOU OVOUATOC TOU TTiVAKA aKOAOUBOUUEVOU aTIO
TNV TIUN EVOC 1 TEPIOCOTEPWV SeIKTWV (indexes) og mapévOeon 1} ayKUuAn.

‘Evag mivakag pmopei va gival povodildotatog, ard oTn YeVIKOTEPN TIE-
pintwon pmopei va eival S10d1dotatog, Tplod1AoTaToC Kal YeVIKA V-O1d-
oTatog mivakag. Ocov agopd oToug S1oS1AcTATOUC TTIVOKES ONUEIWVETAL
oT1, av To péyeboc Twv Svo SlacTAacewy gival {00, TOTE o 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 HIKPOTEPOU CTOLXEIOU EVOG
HovodidoTtatou mivaka

Aivetal évag povodidotartog mivakag table 100 otoixgiwv. Na oxedia-
o0¢&i aAyop1Opog mou va BpicKel TO HIKPOTEPO OTOIXEIO TOU.

AAyépLOpog EA&) ITivoxko
Aedopéva // table //
Min « table[1l]
Twa 1 amd 2 péxpt 100
Av table[i] < Min tdéte Min « table[i]
Télog_enavdaAnyng
AnoteAéopata //Min//
Télog EA&X IT{vaxo

>Tov aAyop1Bpo autd apyikd TO TTIPWTO OTOIXEIO TOU TTVAKA EKXWPEITAL
oTn METABANTA Min. XTn cuvéxela kKABe eMOEVO OTOIXEIO TOU TTiVaKa e&e-
Tadetay, av gival pIkpoTePO TNE Min Kat av vai, ToTe avtikablotd To mpo-
nyoupevo. Etol oto 1éAog Ba undpxel otn petafAntri Min 1o HIKpOTEPO
oTolxeio 6VAou Tou mivaka table.
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MAPAAEITMA 2. Eupeon aOpoicpatog oTolxeiwv
diodiaotartov mivaka

Aidetat o Siodidotarog mivakag table pe m ypappég n otiiAeg. Na Bpe-
O¢&i 1o AOpolopa Katd Ypappn, KAtd 6THAN Kal GUVOAIKA.

3TN ouvéxela akoAouBei o alydpiBuog mou emAVel To mPSPRANUa. MNa ka-
AUTepn Katavonon onpelwvetal, 6Tt ot Vo MpwTol Bpoxol undevilouv Tig
avtioTolxeg petafAntég mou Ba umodexBouv ta abpoiopata. Autd gival
pia TakTikA MOV MPEMEL va e@papuoleTal omoTeSATOTE 0TA TTPOBAARUATA
pag €xoupe va urmoAoyicoupe abBpoiopata.

AAyépLOpog Abp Iivaxko
Aedopéva // m, n, table //
sum « O
Tia § and 1 péxpr m
row[i] « O
Télog_enavaAnyng
Tia j and 1 péxpL N
col[j] « O
Télog_enavaAnyng
Tia § and 1 péxpr m
Tia j and 1 péxpL N
sSum <« sum + table[i,]]
row[i] <« row[i] + table[i,]j]
col[j] « col[j] + tableli,]]
Télog_enavaAnyng
TéAog_enavaAnyng
AnoteAéopata // row, col, sum //
Téhog ABp Ilivoxa

O SimA\6¢ eppwhevpévog Bpoxog mou akoAouBei Toug Vo TPWTOUG
am\oug Bpdxoug givat n kapdid Tou akyopiBuou, dmou yivovtal ol uTToAo-
ytopoi mou {nTd n eKQWvVNOoN Tou TTaPadEeiyMaTOC. MEVIKA O EPPWAEVE-
Vou¢ Bpoxoug, Hia T METABANTAC Tou e€WTEPIKOU BPOXOU TTAPAUEVEL
otaBepr, 600 PeTABANETAL N TIUA TNG METABANTAG TOU E0WTEPIKOU Bpod-
XOU. 1o UYKeKpIUEVa, OTOV AAYOPIBUS Hag apxIKA TO | AaufBAvel TV TIun
1 kat 1o j Stadoxikd Ti¢ TIPEG 1,2,...,n. Katomiy, 1o i Aaufavel Tnv Tiun 2,
€V TO j Kal TaAL Aapavel Siadoyikd Tig TipéG 1,2,...n. H Stadikacia autn
emavalapupaveral péxpl to i va AaPet tnv TR m.

O emduevocg mivakag gival évag Stodlaotatog mivakag 5x5. Av o mpon-
YOoUUEVOC alyoplBuog epapuocBei otov Tivaka auto, TOTE Ol TIUEG TWV
oTolxeiwv Tou mivaka row mapouactdlovtal TNV TEAEUTAIN KATAKOPU PN
OTAAN, EVW OL TIUEG TWV OTOLXEIWV Tou mivaka col mapouvoidlovtal otnv
TeAevTaia ypauur tou mivaka. TEAO¢ To cuvoAiko dBpolopa sum TTapou-
olaletat otnVv KAtw-6€€1a ywvia.

3. AOMEXZ AEAOMENQN KAl AATOPIOMOI

59



Stack

n-1

¢

Top

- N W

2. 3.3 Ydomoinon otoifag
UE xprion mivaka

MNivakag

Mivakag table 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 yla tnv amobrkeuon kat Staxeipion Vo omou-
Saiwv dopwy, Tn¢ otoifag (stack) kat Tng oupdcg (queue), mou Ba e€eta-
000UV AeMTOUEPECTEPA OTN OUVEXELD, ETIEISN XPNOILOTIOIOVUVTAL OE TIAN-
Bwpa TTPAKTIKWY EQAPLUOYWV.

3.4 | Ztoifa

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

N

Ewoepxdpeva E&epxdpeva
otowxeia otowxeia D
(6= L C
B B B
A A A
Mua otoiBa pe H otoiBa petd H otoifa petd
1pia otowxeia TV el0aywyn v e&aywyn Tou
Tou otoxeiou D otowxeiou D
(Aettoupyia (Aettoupyia
w6nan) anw8non)

2x. 3.2. Aeitoupyiec otoifag

(Last-In-First-Out). Zta aptotepd tou emduevou oxnuatog divetat pia
otoifa 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:
L] nw6non (push) otoixeiov otnv kopuer TNE otoifag, kat

[ nanwbnon (pop) otoixeiou amo ) otoifa.
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H Stadikacia tng wOnong npémel omwodnNMoTe va eNEYXEL, av n otoifa
eival yepdtn, omote Aéyetal 0TI oupPaivel unepyeirion (overflow) Tng
otoifag. Avtiotoixa, n Stadikacia anwOnong eAéyxel, av uTTApPxEL Eva
TouldyloTov oTolyeio otn otoifa, SnAadr| eAéyxel av yivetal urroxeidion

(underflow) Tn¢ otoifac.

Mia otoifa pumopei va uhomoinBei ToAU eUKoAa pe T BorBsla evog po-
vodidaotatou mivaka, 6Twg @aivetal oto oxrpa 3.3. Mia fonBntikn peta-
BANT (pe dvopa ouvnBwg top) xpnotpomoleital yia va Seixvel To oTolxeio
oV ToTToBEeTHONKE TENEVUTAIO OTNV KOPLUYPN TNG oToiac. MNa TV elcaywyn
€VOC VEou oTolxeiov otn otoifa (WOnon) apkei va avénBei n petaAnTnh
top katd éva kat otn B8éon autr va €16€NBeL To oTolXEilo. AvTtiDeTa yia TtV
e€aywyn evdg otolyeiou amnd tn otoifa (anwbnaon) e§€pxeTal mpwTaA TO
otolxeio mou Seixvel n eTABANTH top Kal 0T GUVEXELA N top HELWVETAL

KOTd €va yla va Seixvel Tn véa Kopuen.

3.5 | Oupa

Ot oupéc gival kaBnuepIvo aivopevo. Na mapdadelyua, oupég Snuioup-
youvTal 6tav dvBpwrol, AuToKivNTa, EPYACIEC, TTPOYPAMMATA K.ATT. TTE-
pluévouy yia va eEumnpetnBouv. To Bépa ival TOGO oNUAVTIKO Kal JE
TETOLEC TTPAKTIKEC EMMTWOELC, WOTE évag 181aitepo¢ KAAdo¢ Twv Mabn-
patikwy, n Emyeipnoiakn Epeuva (Operations Research), kat 1dlaitepa n
Oswpia Oupwv (Queueing Theory), LEAETA TN CUUTIEPIPYOPA KAL TNV ETTi-
Soon Twv oupwv. Z€ pia oupd avapovng He avBpwmouc, cupfaivel va
e&umnpeteital ekeivog TOU 0TABNKE OTNV OUPA TTIPWTOC ATTO GAOUC TOUG
AaMoug (av kat unapyouv e€alpéoelg mou opwg dev Ba e€etacBoulv oto
BiBAio auto). H pébodoc autn enefepyaciag ovoudletal lNpwrto péoa,
mpwTo £€w 1} amAoLOTEPA aKoAoUBWVTAC TNV AyYAIKr) CuVTOpoYpaia

FIFO (First-In-First-Out).

AVO gival ol KUPLEC AEITOUPYIEC TTOU EKTEAOUVTAL OE Hia oupd:

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

[l ne€aywyn (dequeue) ototyxeiou amod to eunmpog AKPOo TNG OUPAC.

Apa, o€ avtiBeon pe Tn Soun TN otoiffag, oTnV MEPIMTWON TNG OUPAC
amaitouvtal V0 SeIKTEC: 0 gumpdc (front) kat o mmiow (rear) SeikTng, TOL
pag divouv tn B€on Tou oTolxEIOV TTOU O€ TTPWTN gUKalpia Ba e€ayOei kal

N B€0n Tou oToLKEIOU TTOU HONIG ELICHABE.

310 oxnua 3.4 @aivetal pla oupd pe T€oogpa oTolxEia (a), otnv omoia
€loayetal éva véo oTolxeio (B) kat akohoLBw¢ e€dyeTal éva oTolxE(o.

<—|s2[7]4]« [5)12[7]4]8]

I } t

eunpdég  niow €unpog niow
(front) (rear) (front) (rear)

a) Mwa oupd
pe 4 otowxeia

B) H oupd petd
NV €l0aywyn tou
otouxeiou 8

2. 3.4. Eioaywyn kai e€aywyrj amé oupd

[127]4]8]

ot

gunpég  niow
(front) (rear)

y) H oupd petd
tnv e&aywyn Tou
otowxelou 5
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Mia oupd pmopei va uhomotnBsi pe Tn BorBela evog povodidotatou miva-
Ka, OTIWG paivetal oto oxfua 3.5. Na tnv eloaywyn £vog vEOU OTolxEiOU
oTtNnV oupd auvéavetal o Seiktng rear Katd éva Kat otn Béon autr amobn-
KEVETAIL TO OTOLXE(0. AVTIOTOIKA Yia TN AglToupyia TNG e€aywyng, e&épxetal
To oTolyeio mou Oeixvel o Seiktng front, o omoiog otn cuvéxela avavetal
Katd éva, yla va Seixvel To emOEVO oTolxeio Tou mpokeital va e§axBei. X e
KABe mepinTwon SpwWG, TPETIEL VA EAEYXETAL TIPLV aTTd OTTOLAOATIOTE EVEP-
YELQ, av uTTapxel EAeVBEPOC XWPOG OTOV TTIVAKA YId TNV El0AYWYN 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 ENEEaEEN
} t

€UNPOG niow
(front) (rear)

2x. 3.5 YAomoinon oupdc e xprion mivaka

e 2
FFokmulo

'Onwg eidape n doun TnG otoifag Aertoupyei pe tn péBodo FIFO. O1 Suo autég uéBodol £Xouv apPKETEG
XPNOELG o€ Tpaypatikd mpoPAruata. Ag Bewpriooupe ya mapddelypa tnv mepintwon evog amodn-
KEUTIKOU XWPOU UIAG ETTIXEIPNONG. 2€ KABE amoBrikn yivovtal EI0aywy£G EI0WV TTOU TIPOEPXOVTAL ATTO
ayopE£G amo MPOUNBEUTEG, v N EMIXEIPNON Eival EUTTOPIKN 1} ATIO TNV TTAPAYWYH, AV TIPOKEITAL YiA
Blounxavikn emixeipnon. Ta umopelaTa i TPOIOGVTA TOMOBETOUVTAL € KATTOIOUG XWPEOUE, amodr-
KEC, pa@la KA. ‘Otav yivovtal TwANoelg Kamolwy 18wV, Ta €idn autd Byaivouv amd tnv amodrkn kat
amooTéANovTal 0Toug TEAATEC. ETol eloaywyég kal e€aywyég 16wV yivovTtal cuvexwg otnv amobrikn
avahoya pe tn Stadikacia mpopnOiwy Kal TN por TwV TTWARCEWV.

2 & pia dedopévn oTIyun yia KAmolo €idog umopei va umdpyxouv amodnkeupéva KAmola TEUAXLA TTOU
TipoépxovTal amod pia mapaiafn kat kamota dAa ou urpxav 1o mpv. Otav mpémel va e§ayOei
Aourév éva tepdylo amd autd To €idog, MPOKUTITEL TO TTPORANUA, ard mola maptida mpémel va givay;

H amdvtnon oT1o epwtnua autod €xel UOLKH Kat AoyloTikh a&ia. Av To €idog autd dev emnpeddletal
amno 1o Xpovo, TOTe (owg Oev €xel PeydAn onpacia n emAoyr. Av 0w TpOKeLTal yia €i6og mou umopei
va aAowwBei 1} €xel npepounvia AENG (m.x. eappaka), TOTE givat @avepo OTL TPETEL va EMAEYEL TO
TAAAIOTEPO. XTNV TTEPIMTWON auTr) Aoimmdv mpémel n e€aywyn] Twv 18wV va yivetal pe T pébodo FIFO
Kal ouvnBwC emagisTal oTov anmodnKAPIo va KAVEL TN OWOTH EMAOYN.

E€iocou SUokolo gival To mMPOBANUA AuTd Amd TNV OIKOVOUIKN KAl AOYIOTIKI] OKOTIL, TTOU PAAIoTA
a@opd 6Aa Ta idn Ye N xwpic nuepopnvia ANENG. Ag UTTOBECOUE OTI P 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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NwAnRosig

Hp/via Moco6tnta Twn povadag A&ia
30/1/02 5 20 100

Amé Ta mapandvw oToIKEIA ayopwV Kal TWANCEWV SnUIoUPYEiTal N MOpEeVN KapTéha idouc.

Kaptéha gidoug

Mocotnta A&ia k6otoug

Ynéhotno
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 EQAPPOYEC AUTEC Eival 0 KOBOPIoPOC 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 Ta 5 TEpdyLa Tou TOVARBONKAV BewpouvTal 6TL AVAKOUV 0TA 6 TEPAXIA TNG TEAEUTAIAG
ayopdgc, dnAadn 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 KOoToG TouG eivat X =4x 10+ 1x12=52 ka1 Y =112 -52 =60. Twpa, TO
kaBapo képdog TG MWANoNg yivetat 100 — 52 = 48,

Y) Aettoupyia pe TN oTaOpIKn péon Tipn

ASYwW T™¢ au€nuévng TOAUTTAOKOTNTAC TWV AVTIOTOLXWV TTPOYPAMMATWY, AAAA KAl TWV ATTAITOVEVWY
51a81KaoLWV Ol TTEPLOCOTEPEG ETIXELPNOELG EQapPOlouy TN péBodo NG oTaBHIKNAG péong TIHAG. H
TeNeUTaI Yla TO TTponyoLuevo mapdadetypa givat 112/10=11,2. Apa X =5x11,2=56 kat Y =112 - 56

= 56. 21NV mepintwon 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 TTANB0G EQPAPOYWV.
Ynidpyouv apketég uéBodot avaldritnong oe mivaka mou e€apTwvTal Kupi-
w¢ amd 1o av o mivakag gival Tagvounpévog f OxL. Mia dAAN TTOPAUETPOC
gival av o mrivakag mepléxel oTolyeia mou sivat Oha Sidpopa petadd Tougn
oxt. Ta atotxeia Tou mivaka pmopei va gival aplOunTikd rj aA@apiBunTikd.

H mo am\n popen avalntnong otolxeiov o€ Tivaka gival n ogiptakni
(sequential) | yoauuikn (linear) uéBodoc. ETol yia Tov eMOUEVO aAyopiOuo
Sequential Search vnotiBetat 6t avalnteitat n Tipn key oto pn taivo-
Unuévo mivaka table. Metd tnv ektéAeon Tou alyopiBuou n YeTaPAnTh
position emotpépel TNV TP 0, av n avalrtnon gival QVETITUXAG, EVW avV

3. AOMEXZ AEAOMENQN KAl AATOPIOMOI
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n avalnTtnon gival eMTUXAG, TOTE EMOTPEPEL TN B€0N TOU OTOIXEIOV OTOV
mivaka (dnAadn, 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 //
Télog¢ Sequential Search

'Onw¢ avaeépOnke, Ta atolxeia Tou mepléxovTal oTov mivaka table dev
givat ta&lvopnpéva. Emiong, o mponyouuevog alydptBpog loxLel yla Tnv
TEPIMTWON 0mou KABE OTOIXE(0 UTTAPYXEL Hia LOVO @opd OToV TivaKa. Av
KATTOLO OTOIXE(O ep@avifeTal oToV Tivaka TTEPIOCOTEPO ATIO [ia POpPEC,
TOTE 0 AAYOpIOUOC TPémel va TpomoTiolnBel katd to €€AG: N LETAPBANTA
done givai meptttn KAl N avalnTnon cuvexiletal péxpl To TEAOG Tou TTiva-
Ka eNéyxovTag pe tn ouvOrikn i < n. EEGN\ov, av Ta oTolxeia Tou mivaka
eivat ta&lvounpéva, TOTe 0 aAyOpIBUOC TPETEL VA OTAPATACEL, POAIG OU-
VAVTIOEL KATTOLO OTOIXEIO TTOU gival HeYOAUTEPO armd To avalnToUpEvo.

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

MNa mapddetypa, oto mponyoULUEVO oxnua mapouacidletal évag miva-
KOG TTOU TTEPIEXEL EVVEQ ATAEIVOUNTOUC akepaioud. ETaol, yia Tnv emtuxn
avalAtnon ¢ TR 56 amattouvtal 4 mpoomeAAoelS. AvTiOeTa, yia Tnv
avalritnon tng (avumapktng) TiunAg 11 amartovvtatl 9 mpoomeAdoElG OToV
mivaka, SnAadn odpwon oAGKANPOU TOU TTVAKA. 2TO EMOUEVO OXjUa TIa-
pouacidletal évag mivakag Tou TIEPIEXEL Ta idla oTolkeia aANG o€ Ta&ivoun-
péVN Hop®N. ZToV TTHivaka 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 [1wo]12]19]45[52]5 |71 90|

H oeiplakn péBodoc avalntnong sival n mo amAr, aAAd Kat n Alyodtepn
amoteAeopatiki péBodog avalrtnong. Etol, Sikatoloyeital n xprion tng
MOVO OE TIEPITITWOELG OTTOU:

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

0 navadiitnon o€ éva CUYKEKPIUEVO TTiVAKA YiveTal oTTavia,
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3n doKA
4n SoKun
5n doKA

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

1n dokA —@i key = table[1]
2n doKA g_ key = table[2]

2. 3.6. 2eipiaxrj avalritnon

Y& emouevo ke@ahalo Ba e€eTaobei pia amoteAeopatikoTePn PéBodOC
avalntnong, n duadiki avalritnon.

3.7 | Ta§wvépnon

H taktomoinon Twv KopBwv piag Soung pe pia dlaitepn oglpd sival pia
TOAU onpavTiky Asttoupyia mou ovopddletal taéivéunon (sorting) ry id-
taén (ordering). XuvnBwg n oglpd auth givat n avéovoa tdén (ascending
sequence) TN TIPS TwV PeyeBwv Tpog Taivounon. Ao To PonyouUE-
VO TTAPASELYHA £YIVE CAPEG OTIL OKOTTOC TNG Ta&Ivounong ivat va Steu-
KOAUVOEi 0Tn cuvéxela n avalAtnon Twv oToIXEIWV Tou TaIvounuévou
mivaka. H xpnotpoétnta tng taivopnong amodeikvietal otny mpdén o€
avapifunteg mepimtwoelg avalntnong aplOunTikwy 1 aAeanTikwy de-
Sopévwy, omwc¢ o€ BiPAIoOnKovopikd cuoTAuata, Ae€IKE, TNAEPWVIKOUC
KATOAGYoUC, KATaAGyouC pOpou €100SHUATOC KAl YEVIKA TTAVTOU OTTOU
yivetal avalntnon amoOnKeUUEVWY AVTIKEIUEVWV. 3TN ouvéxela Sivetal
£VaG TUTTIKOG OPIOOC TNG TA&vOnong.

AoBévTwv Twv oToIKElWVY a,, a,, ..., a, N Taéivéunon cuviotatar o
ueTabeon (permutation) TnG 6€0N¢ TwV OTOIYEIWVY, WOTE va TOMOBEeTN-
BoUv o¢ pia osipd a, ,, a5, .., Ay, ETOI WOTE, So6¢eionc uiag ouvaptnong
biaraénc (ordering function), f, va ioxUet:

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

N

A&iCel va onpelwOei 6t n mponyouuevn cuvdaptnon didta&ng umopei va
TpomomnolnBsi, WOTE va KAAUTITEL KAl TNV TTEPIMTWON TToU N Ta&ivounon
yivetat pe pOivouoa taén (descending sequence) peyéBouc.

3. AOMEXZ AEAOMENQN KAl AATOPIOMOI
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Ta&ivopnon evbeiag avtallayng

H pébodoc tng tadivounonc evbeiag avrtardayrig (straight exchange sort)
Baoiletal otnVv apxn ¢ olyKpPLlong Kat avtalhayng (EUYWV YEITOVIKWY
OTOIXEIWV, HéEXPIC OTOoU SlataxBouv OAa Ta OTOIKEID. ZUUPWVA UE TN Ué-
Bod0o autn kaBe Popd yivovtal S1a80xIKEC TIPOOTIEAACELC OTOV TTiVaKA 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 aképatol OewpnBovV —MOTPATEVOVTAG APKETH YAVTACIO— WG
@uoalidec (bubbles) og pia de€apevn vepou e Bdpn cUUPWVA UE TNV
TIMA TOUG, TOTE KABE MPOOTIEAAGN OTOV THIVAKA €XEL WG ATTOTEAECA TNV
avodo tn¢ uoalidag oto katdAAnAo eminedo Bdapouc. H péBodog eival

yvwoTh w¢ Tadivounon eucalidag (bubblesort).

/

AOMEXZ AEAOMENQN AEYTEPEYOYZAXZ MNHMHZ

3 € LEYONEG TIPAKTIKEG EUTTOPLKEG/ETIOTNUOVIKEG EQAPUOYEC, TO PEYEDOC TNG KUPLAG UVANG Oev emap-
Kel yla Tnv anoBnkeuon twv dedopévwy. ZTnv MePIMTWon autr Xpnotyomolouvtal e181kEG SopEG yia
Vv anoBnkevon twv dedopévwy otn dsutepeviovoa pvhun, SNAadr Kupiwe oto payvntiko dioko.
Ot e181kéc autég Sopég ovopdlovtal apyeia (files). Eivat yvwotd ot pia onpavtikn Stapopd petadu
KUPLAG MVAMNG Kal payvnTikou Siokou gival 6t 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 TTIPOYPAMMATOC, KATL TTOU eV oUMPBaivel 0TNV MEPIMTWON TwV SOUWV TNG
KUPLOG PVAHNG, OTTwG gival ot Tiivakeg, 0mou ta dedopéva xavovtal dTav TEAEIWOTEL To TTpdypauua. Ta
oTolxeia evog apyeiou ovopdalovtal eyypapég (records), 0mmou kABe eyypagn amoteleital amd évan
neploodtepa mmedia (fields), mou Tautomolovy TNV eyypa@n, kai amd dAha media mou meptypdgouv Sid-
(POPA XAPAKTNPLOTIKA TNG EYYPAPNC. Ma mapddelyua, £€0Tw n eyypagn evog padntn e media: Apio-
péC Mntpwou, Ovouatenwvupo, Etog Mévvnong, Taén, Turua. To medio AplBuog Mntpwou Tautomolei
™V gyypaen kal ovopdletal mpwtevov kAeldi (primary key) fj amd kheidi. To medio Ovopatenwvupo
€MIONG TAUTOTIOLEL TNV EyyPaQN Kal YI' auto amokaleital deutepelov kAeldi (secondary keys), av umidp-
X€l MpwTteLoV KA&LSi. To mpodPAnua tng avaliitnong (searching) piag eyypagnig pe faon v Tiun Tou
TIPWTEVOVTOC 1} EVOC SeuTepeLOVTOC KAEISIOU O¢€ apxeia gival 1dlaitepa evdlapépov, av AngBei um'
OYPn n HEYAAN TIOIKIAO TWV XOPAKTNPIOTIKWY TO0O TN SOUNC (yia mapddelypa, oTatikn i Suvapiki,
TPOTOC 0PYAVWONC, HECO AMOBNKEUONC K.ATL), TOU TUTIOU TwV deSopévwy (yia mTapddetyua, aképalol,
Kelpevo, Xaptoypa@ikd Sedopéva, Xpovooelpég K.ATL), 600 Kal TnG avalntnong (dnAadn, pe Bdon to
MTPWTEVOV 1] To SeUTEPEVOV KAEIST K.ATL).

~

MNAPAAEIFMA

‘Eotw OT1 0 apyikOg mivakag amoteAeital amod evvéa KAEIS14, Ta e§NG:
52,12,71,56,5,10, 19,90 kat 45. H uéBodog epappolopevn o€ autd
Ta evvéa KAeld1d e§ehicoeTal 6TWG PaiveTal oTo emdpevo oxpa. Kabe
opd 1o Ta&Ivopnuévo TURHA TOU TivakKa Ep@avifeTal He XPWHA, EVW
Ta oTolXEia TTOV oAV PUOAAiSEG avépyovTal HECO GTOV TVOKA EVTOTT-
{ovtal pe 1o avtiotoiyo BéNog ota §&€1d Toug. Kabe popd epgavifetat
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] [5] [s] [5] [5] [5] [5] [5]
12| [s2| [10| [10] [1w0| [10] [10] [10] [10]
| 2] [s2| [12] 2| 2] [iz] 2] |2
56| |71] [12]9(52| [19] [19] [18] [18] |1
5|55 |[7m| [19]p|s2| |45 |45 |45| |45
10| [10|5s8| [71] [45]3[52| [s2] |[B2| |52
19| [19| [19]9[se| [7m| |[s6] |[s6| [s6| |[56]
0| (45| [s5| [as]|35[s6|5[n| [n] |[n| |n]
45| 5|e0| [e0] [o0] [eo| [e0| [o0] [e0| [so]

2. 3.7. Taéwvoéunon puoalidag

H ta&ivounon guoalidag uhomoleital pe Tov emdueVo alyoplopo.

AAYyOpLOpog duocaiido
Aedopéva // table, n //
Tia 1 and 2 péxpL N
Twa J amd n péxpt 1 pe_Phpa -1
Av table[j-1] > table[]] tét1e
aviipet&Bece table[j—1], table[]]
Télog_av
Télog_enavaAnyng
TéAog_enavaAnyng
AnoteAéopata // table //
Télog duoai(do

1oV alyopiBpo autd we eicodog Sivetal n petafAntn table pe n akepai-
ou¢ mou mipémel va Ta&ivounBouv. QUoIKA 1 EMIAOYH TOU AKEPALOU TUTTOU
yla 1o KA&lSi ival auBaipetn, apou pmopei va xpnoipomnolindei onoloo-
dnmote dANo¢ TUTOC, 6moUL opileTal Hia ouvaptnon didtagng, OTTWC yla
napddelypa o TG TOU XAPAKTAPA.

Znuelwvetatl 6Tt n evioln "avtipetdBeoe table[j-1], table[j]" avtaA\dooel
TO MEPLEXOMEVO SVOo Béoewv pe TN PoriBeta piag fondntikng B€onc. Eva-
AOKTIKA QuTé UITOPE( va YiVEL HE TIG NG TPEIG EVTONEC:

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

3.8 | Avadpopn

370 Ke@AAalo autd Ba e€etacoupe TNV évvola Tng avadpourig (recursion),
Tou gival pia omoudaia e@appoyr Twv oTolBwv mou e€etacOnkav mpo-
NYoupévwe. H Texvikn NG avadpoung XpnoLUoToleiTal eupuTata 1000
amd 1o AOYIoUIKO CUCGTAMATOC OCO KAl 0TO AOYICMIKO Epapuoywv. Mo

lMa v tagwvépnon
O0edopévwy €xouv
eknovnBel ndpa noAAoi
aAyépiBpot. AAAoL oxeTkd
anAol aAyépiBpot givat n
ta&wvépnaon pe enloyn

Kat n ta&wvépnon e
napepBoAn. O nio ypriyopog
aAy6pBpog tagtvépnong
glval n "ypriyopn
ta&wvopnon” (quicksort). H
ta&wvépnon @uoalidag sivat
o0 nto anAdg Kat tautéxpova
0 Mo apyog aAyopBpog
ta&wvépnaong.
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OUYKEKPIUEVQ, N avadpoun otnpiletal atn SuvatdTNTA TTOU TTIPOCPEPE-
TaL Ao OAEG TIG OUYXPOVEG YAWOOEG TPpoypapaTiopoy, pia Stadikaoia i
ouvAPTNON Va KAAEl ToV €QUTO TNC.

3.8.1 YmOAOYIOHOG TOU TAPAYOVTIKOU

H évvola Tou mapayovTikou gival yvwoTtr amd ta padnuatikd. Mo ouyke-
KPIMEVQ, Yia éva aKEPALO N, TO N TTAPAYOVTIKO, TTou cUpBoAileTal He n!,
opietal amd tn oxéon:

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

1 avn=0

nl=

O oplopdc autdc Slakpivetal amo To BACIKO XOPAKTNPIOTIKO OTL TO TTa-
PAYOVTIKO ek@pAleTal Ye aon pia amolvoTtepn TEPITTTWON TOU €AUTOU
Tou. Anhadn €€ oplooU TO TAPAYOVTIKO Eival Hia avadpouiKr aAyeRpIKn
ouvaptnon. Me tov emdpievo alydpiBuo umohoyiletat e TOAL amAo ava-
OPOUIKO TPATIO TO N TTAPAYOVTIKO.

AAySépLOpog IopoayovT Lkd
Aedopéva // n //
Av n = 0 t61e
product <« 1
oAA LG
product <« n * Topoayovtikd (n—1)
Télog_av
AnoteAéopata // product //
TéAog IopoayovtLxkd

QoT1600, T0 n! umopei va uroAoyloBei kat pe emavaAnmTikr péBodo, 6mwe
TaPOoUCIAeTal OTOV EMTOUEVO aAyOpBpo MNMapayovTiko2.

AAyépLOpog MHopayovt Lxkd2

Aedopéva // n //

product <« 1

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

Télog_enavdaAnyng

AnoteAéopata // product //

TéAog IopayovT LKO2

Emopévwg, §00évtwv autwy Twv SUo AUCGEwV 0To TTPORANUA UTTOAOYIL-
OMOU TOU N TIAPAYOVTIKOU TIPOKUTITEL TO EUAOYO £PWTNUA, TTOLA EB0SOC
€ivat KaAUTepPN. AQoU eEETACOUE PEPIKA aKOUN Tapadeiyuata, oTn ou-
véxela Ba 6oOei amdvtnon oTnv EpWTNON AUTH.

3.8.2 YMOAOYIOHOG TOU HEYIOTOU KOIVOU Slaipétn

‘Eva 10t0p1kd TpSPAnUa gival n e0peon Tou HEYIOTOU KolvoL Slalpétn
(ukd) Suo akepaiwv aplBuwv. O akydplBuog eVpeonC Tou PKS AVAKEL
otov EukA&idn. Qotoéco n uhomoinon Kat autol Tou akyopiBuou pmopsi
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va yivel Katd moANoUG TpOTTOUG. 2Tn ouvéxela Sivetal évag mpwTog ah-
yo6p18p0og 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 amAwc Sivetal yia va Stagavei n BeAtiwon otnv emidoon and
TOUG eMdpEVOUC aAyopiBuouc. OuctaoTIKA AapBAvEL TO MIKPOTEPO amd
Toug SUo akepaioug, Tov z, kal eEeTALEL e TN OglPd OAOUC TOUG AKEPAIOUG
EeKIVWVTAG ard TOV Z KAl MEIWVOVTAG CUVEXWGE KATA Hia povada péxpl Kat
o1 800 aplBuoi, x katy, va Staipouvtal amod Tn VEA TIUN TOU Z.

AAyépLOpog Méyiotoc Kolvog ALalpétng
Agdopéva // x,y //
Av x < y 161¢e
Z <« X
dAALOC
Z «— Y
TéAog_av
Oco (x mod z # 0) f (y mod z # 0) emavdAope
z « z-1
Télog_enavaAnyng
AnoteAéopata // z //
Télog MéyLotog Kolvog Altalpétng

H eméuevn pébodocg yia tnv evpeon tou Pkd amodidetal otov EUKAEISN,
Kal TPo@avwE BeATIRVEL TNV TponyoLuevn ekdoxn, emeldr dev e€etdlel
UE TN O€1pd GAOUG TOUC OKEPAIOUG.

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

MAPAAEIrMA

Ma KaAUTePN Katavonaon tng uebodou, ag mapakoAovOnCoUHE WG 0
alyopiBpog autdg Bpiokel To pKkd Twv aplBpwv 150 Kat 35. O emépevog
mivakag Sgixvel TIG TIHEG TWV METAPBANTWY Z, X KAl y, KATA TN didpKela
Twv emavaliPewv. AnAadn, mpiv TRy évapén tn¢ emavaAnntikig do-
MAG Ol apXIKEG TIHEG TwV 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 Tiun Tov X, SnAadn 1o 5.

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

3. AOMEXZ AEAOMENQN KAl AATOPIOMOI

69



Qot1600 N PEBodo¢ Tou EukAeidn pmopei va uAomoinOei kat pe évav evah-
AaKTIKO avadpoiko TpoTo, mou divetal oTn cuvéxela. H Tpitn autr exdo-
X1} €ivat ToAU anm\rj 0Tov MTPOYPAPMATIOUO Kal TNV Katavonon tne.

AAyépLOpog EuxAe(dng
Aedopéva // x, vy //
Av y = 0 td1e
Z < X
oA LAC
z < EuxkAe(dnc(y, x mod y)
TéAog_av
AnoteAéopata // z //
TéAog¢ EukAe(dng

3.8.3 YmoAoylopog apiOuwv akolouvBiag Fibonacci

MNa kaAUTtePN Katavonon NG S1aQopdg HETA&Y EMAVAANTITIKWY Kal ava-
Spouikwv peBodwy, otn cuvéxela Ba eeTaoBei éva teleutaio mapddely-
pa, 6mou umoAoyietal n akohouBia apBuwv Fibonacci mpwtng taéng,
mou opietal w¢ e€NG:

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

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

Am6 Tov oplopd @aivetal avayAuga n avadpouiKr) ¢uon g ouvaptnong. Ot
S00 emopievol akyopiBuot urtoloyilouv Tov aptBuo Fibonacci mpwtng taéng
F, He emavaAnmTikr kat avadpopikn péBodo. YrotiBetal 6Tt Katd Tnv KAjon
Tou aAyopiBuou pia pun apvnTiKA TR TTEPVA WG OPIoHA 0TN HETABANTH N.

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

AAyépLOpog Fibonacci2
Aedopéva // n //
Av n < 1 16t1e
Fib < n
OAALOG
Fib <« Fibonacci2 (n-1) + Fibonacci2 (n-2)
Télog_Av
AnmoteAéopata // Fib //
TéAog¢ Fibonacci?2
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Juxvd n xprion avadpoung SIEUKOAUVEL TOV TIPOYPAUMATIOTH OTNV UAO-
moinon Kat Tov €AEYX0 TOU TIPOYPAMMATOG. AV Kal TIOANEG POpPEG N ava-
Spoun @aiveTal WG O QUOIKOC TPOTIOC TTPOYPAUUATIOHOU, WOTOCO
TIPETIEL VA XPNOIUOTIOLETAL PE PETPO. MeTA&U EVOG ATTAOU ETTAVOANTITIKOU
TIPOYPAUMATOC KAl EVOC avadpOouIKOU TTPOYPAMUATOC TIPOTIUATAL TO TTPW-
10. O Adyoc gival 611 kdBe KARon piag cuvdptnong R piag diadikaoiag
€XEL XPOVIKO KOOTOG UNn apeAnTéo. ETol To kK€POOG o€ XPOVO TTPOYPAUUA-
TIOHOU dnpioupyel anwAela o€ xpdvo ektéleonc. Emopévwg, av o xpdévog
amdkplong ival KPIoIPog yia TNV EQapuoyn Hag, ToTe gival fERalo 6Tl
TIpEMeL va TPOTIUNOE( N emavainmtikr pébodoc.

Ot mponyoUuEvol alyopIBuol yia Tov UTTOAOYIoUO TwV aplBuwv Fibonacci
TPWTNG TA&NC €KTOC TNE SlaPopdAg Toug otV emidoon Aoyw Tou OTL, N
TTPWTN €ival eMavaAnTmTiKn evw N SeUTEPN gival avadpoUIKN, €XOLV Kal pia
akOuUN onuavtikn dtagopd. H Stagopd autr €yKeltal 0To YEYOVO( OTL, N
SeUTepPN Kahei TeplocdTEPO ATTO Wid POPA TOV EAUTO TNE YIA TIC IO1EC TIHEC.
AuTo Ba yivel katavonto dokipndlovtag yia mapddeyua Tov UTTOAOYICHO
Tou F.. Y& emdpevo kepahaio Ba emavéABoupe oTn HEAETN Twv alyopiBuwy
QUTWV YLa TOV UTTOAOYIOMO TwV aplBuwy Fibonacci mpwtng taéng.

3.9 | AN\eg Sopég Sedopévwv

Kowd yvwpilopa Twv dopwv mou e€etdoBnkav mponyoupévwg ivat 4Tt ol
Siadoyikoi kKool amoBnkevovTal 0 CUVEXOUEVEG BECEIC TNG KUPLAG UVH-
MNG. ZTNV TApAypaPo auTr YIiVETAL [id Tapouasiacn TPLwV TOAU oTTou-
Saiwv dopwv dedopévwy, oTic omoieg ol kKOPol dev gival amapaitnto va
KOTEXOUV OUVEXOUEVEC BEOEIC vUNG. MpoKerTal yia TIG AioTeg, Ta 6évépa
Kal TOUG ypdpoug.

3.9.1 Aioteg

311G MOTEG TO KUPLO XAPAKTNPLIOTIKO €ival 0Tl ol KOUPol Toug ouvnBwg
[Bpiokovtal o€ amMOPAKPUOUEVEG BETEIC UV NG Kal N OUVOEDH TOUG Yive-
Tal pe Seiktec. O Seiktne (pointer) gival évag 181aitepog TUTTOC TTOU TIPO-
OQEPETAL ATTO TIG TTEPIOOOTEPECG OUYXPOVES YAWOOEC TIPOYPAUMATIOHOU. O
Seilktng dev AapBAavel aplOUNTIKES TIMEC OTIWC AKEPALEC, TTPAYUATIKEC K.4L.,
OAG oL TIPEG Tou ival S1EUBUVOEIG GTNV KUPLA UVAN KAl XPNOLUOTTOLETAL
aKpIBWC yla TN cuvdeon TwV SlaPopwv GTolXElwv piag SOUnG, Tou gival
AmoONKEVUEVA OE N OUVEXOUEVECG BECEIC VANG. ZUVNBwC o SeikTNG &i-
val éva nedio kabe k6pPBou NS Soung, 6Twe @aivetal oTo oxfpa 3.8. To
niedio Aedopéva pumopei va epLEXEL Hia 1) TTEPIOCOTEPEG ANPAPIOUNTIKEG
1 ApPIOUNTIKEC TTANPOPOPIEC.

310 oxrjna 3.9 mapouotialetal pia Aiota pe Téooepig KOPPBoUC, 6TIoU oL
SeikTeC £Xouv TN Hop@ry BENOUC, TTPOKEIUEVOU VA PaiveTal 0 KOUBOG Tou
TIAPOATTEUTIOUV.

IS e I S e, S I e

2. 3.9. Mia Aiota pe téooepig kOuBoug

Me 1n xpron Selktwv SleukoAUvovTal ot AEITOVPYIEG TNG ELCAYWYNG Kal
¢ Slayparic Sdedopévwy oTig Moteg. 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
Kat vApNG o deUtepog.

O dopég dedopévwv

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

npoypdupatog,.

yn €vog véou KoUBou peta&l Tou deUTtEPOU Kal TpiTou KOUPBOoU TNG Tpo-

nyouuevng Aiotac.
[ e ]

I \:é

‘Onwg paivetal Kat 0To OXN A, Ol ATTAITOUHEVEG EVEPYELEG VIO TNV EICAYW-
yn (mapepBoln) Tou véou kOuPou sival o dgiktng Tou deuTtepou KOUPBoL
va Seixvel To véo kKO0 kal o SeikTng Tou VEou KOUPBouU va deixvel 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
AOYIKN TOUG O€lPd, AANA Ol QUOIKEC BE0ELC OTN UVAUN UTTOPE va ival Te-
Aeiw¢ S10QOPETIKEC.

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 ETTOPEVO AUTOU TTOU
Slaypdetal, 6Mwe @aivetal oto oxrua 3.11. O kopog mou dlaypdenke
(o Tpitog) amotelei "dxpnoto dedopévo” Kal 0 XWPOG UVAKNG TTOU KATa-
AapBave, mapaxwpeital yia GAAn xprion.

3.9.2 Aévépa

Ta 6évépa (trees) eival SOUEC TTOU OTIC OUYXPOVEC YAWOOEC TIPOYPAUO-
TIOPOU VAoTToloLVTAl e TN BorBela Twv SelKTWY, OTIWG €NyriOnkKe otnV
apxn autig tng mapaypdgou. BéBala, pmopouv va vhomoinBouv 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, amo Tov omoio
Eekvouv OMot ot Aot 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 AAAa matdid K.0.K. 2tn
BiBAoypagia avagépetal pia tepdoTia molkihia dopwv dévdpwy, TTou n
ava@opd o€ auTEG PpiokeTal EKTOS Twv opiwv Tou BiAiou autou.

Zx. 3.12. Aourj 8évépou

ANANTY=H EGAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



3.9.3 [pagol

‘Evag ypdgoc (graph) amoteleital amod éva ouvolo KOuBwv () onueiwv
1l KOPUPWV) Kal €va 0UVOAO Ypaupwy (] aKpwy i TOwV) TToU EVvouy
UEPIKOUC 1} OAOUC TOUC KOUPBOoUC. O ypd®Ooc amOTENEL TNV TTO YEVIKN
Soun 6edopévwy, pe TNV évvola 6Tl OAEC Ol TTIPONYOUUEVEG SOUEG TTOU
TIAPOUCIACTNKAV UITOPOoUV va BewpnBoUv MEPIMTWOELC YPAPWV.

3x. 3.13. Evac ypdpog

MoAANG& mpoBARATA KAl KATAOTACELG TNG KABNUEPIVAS pag {wri¢ PImopouv
va TIEPLYPa@oLV Ue TN BorBeia 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 TTANBWPAC Kal TIOIKIAIAG TwV TPpoBAN-
HATwV 1Mo oxeTi(ovTtal he YPAPoug, £xel avamTuxBei opwvuun Bewpia, n
Oswpia MpaYwv, n omoia cuyvd amoteAei autodUvVapo pdbnua oe mave-
TMOTNUIOKA TUAMOTA.

Avakepahaiwon @

3T0 KEQANAIO AUTO apXIKA 0picBnke n MANPOMOPIKN WG N EMOTHKN TTOU
MeNETA Ta SeSopéva amod TIC OKOTTIEC TOU UAIKOU, TwV YAWOOWV TIPOYPA-
HaTIopoU, Twv dopwv dedopévwy Kal TN avdiuong dedopévwv. AGBNKe o
0pPIoUOC TNG Sourg Sedopéviv Kal évag KaTtAAoyog LE TIG AEIToUpYiE TTou
UmmopoUV va yivouv Ue pia dopr dedopévwy. H mpwtn dour mou e€etdobn-
ke iTav n doun tou mivaka (povodidotatou kat Siodidotatou), Tou gival
Mia otatiki Sopn, pe péyebog mou Oev PETABANETAL XPOVIKA. 2T CUVEXELA
mapouctdoOnke n dour TN otoifag, Kabwg kat Twv dvo Bacikwy Mpa&ewv
¢ WONONC Kal TG anwbnong Twv oTolxeiwv Tne. Emiong mepiypdgnke n
Soun TNG oUpPAC e avagopd oTi¢ TPAEELC TNG el0aywyri¢ Kat TG e€ayw-
YNG OTOIXEiWV amd auTriv. XTn CUVEXELD TTapouatacOnkav mpoBARuaTa n
AUGON TWV OTTOIWV EVTACCETAL OTIC KATNYOPIEC TNG avalATnong Kal Tng Ta-
&vopunone. H Texvikn NG OEPIOKNG/YPAMMIKNAG avalrTnong OTOIXEIwV amo
mivaka 80ONnKe He Xprion OXETIKWY akyopiBuwv kat mpoadlopicbnkav ot
TIEPIMTWOELC OTTOU N PEB0SOC auTH gival AmOTEAECUATIKN. Eylve onuavTikn
guPabuvon otn péBodo TNG avadpopn HEow Slapdpwv MapadElyUATwWY
emAuong YVwotwv PoBANUATWV. TENOC, EMYPAUUATIKA TTapouatdlovTal
ol Sopég ¢ Aiotag, Tou §€vdpou Kat Tou ypdgou.

Né€eic-kAe1da

Aedopéva, MAnpopopia,
Aopn dedopévwy,

2TATIKEC KAl
SuvapIkéG OOUEG,

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

~
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Aladiktuo

http://www.nist.gov/dads/
Koupocg 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).

74

Epwtnoslg - Oépata yia culitnon

1

. Treival 6edopéva kal Tt gival mAnpogopia; 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. Nolec givat o1 Baoikég mpd&eig emi twv Sopwv dedopévwy;

(9]

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 o1 500 KuplOTEPES KATNYOPIES TwV SOpWV Sedopévwv.
. Na meptypapei n Soprj Tou mivaka kal va §oBei mapddelyua xpriong Tou.
. Na 606¢i 0 oplopog g otoifac.

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

. Na §06¢i 0 oplopudc Tng oupdc.

. Moleg gival ot Baoikég Aeltoupyieg Tov yivovTal o€ pia oupd;

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

OlOTNTA TNG.

Na 00¢i avadpouikog alydplBuog UTToAOYIGHOU TN 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 oplopd TNG évvolag TnG Tagivounong.

Na neplypagei n taivounon subeiag avtalhayng kat va do0ei éva
mapAadelypa.
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Elcaywyn

‘Otav pag divetat éva mpoAnua, Kat mptv aoxoAnBouUue He TNV KwdiKo-
ToinoN Kat ToV TPOYPOAUUATIONO, TIPETTEL TIPOKATAPKTIKA VO KAVOUE Hia
BewpnTikn HeNETN Tou mpoBArjuatoc. Mo cuykekplpéva, pia KaAr 16éa
givat va mpoomabricoupe va dlamotwooupe av 1o dedopévo mpoAnua
pmopei va avtipeTwmoBsei pe Bdon KAmoleg yevikég peBodoloyieg ava-
ntuéng aAyopiBuwv. Zkomdg Tou Kealaiou ival n eloaywyn oTig pebo-
Soloyieg aUTEG, TTOU ATTOTEAOUV €va GUVONO TEXVIKWY Kal BNUATWV TTou
npénel va akodouBnBouv. MNa kabe pebodoloyia Ba Soupe mapadeiypata
€MALONG YVWOTWV KAl KABNUEPIVWV TTPORANUATWV.

AdakTIKOi oTOYOL

>TOX01 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 avau-
on Twv aAyopiduwy,

U va Siatunwvouv cUyxpoveg TexVIKEG oxediaong akyopiBuwy,

U va neptypd@ouv TI¢ KUPIOTEPEC TTIPOOEYYIOEIC EMIAUGNG KAl AVANUCNG
npofAnudtwy,

U va emAbouv mpoBAAUATA PE XPrON TwVY KUPLOTEPWY TIPOCEYYICEWV.

MpogpwTAOELG

3 'Exelg akouoel yia To poAnpa tou meplodevovta TwANTH;

3 Eixeq moté pavtaotei 6T1 1o «Olaipel Kal Bacileve» umopei va €xel
gpappoyn otnv NMANPo@opIK;

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

ANANTY=H EGAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



4.1 | Avdluon mpoBAnudatwyv

JUpQwva PYe doa avapépdnkav ota mponyoUUeva Ke@AAala, o aikyo-

p1Buo¢ amookomei otnv emiluon evog mpofAnuatoc. Eival mBavov éva

MPORANMA va unv emAVETAl KE Wia pdvo AUon aAd Ue TIEPIOCOTEPEC. [E-

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

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

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

ouykekplpévn peBodoloyia kat akohouBia Bnudtwy. Bacikdg 0Toxog pag

gival n mpotaon €EuMvwy Kal amodoTIKWV AVCEWV.

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

Aov mephappavet:

0 TNV Kataypagn Tng Umdpxovoag mMAnpo@opiag yia To mpoRANuUa,

0 TNV avayvwplon Twv I1aITEPOTATWY Tou TTPOBAARUATOC,

0 TNV amoTunwon Twv ouvOnKwv Kal TpolmoBéoewv VAOTOINCK G TOU

Kal 0Tn OUVEXELQ:

0 tnv mpoTacn emiuong Ue Xprion kamolag pebodov, kat

0 TNV TENIKA EMAVON LIE XPHON UTTOAOYIOTIKWY CUCTNUATWV.

‘Eto1, KaTtd TNV avdAuon evog pofAnpatog Ba mpémel va §o0ei andvtnon

o€ KaBepia amo TIG EMOUEVEC EPWTAOEIC:

[l MNota givai ta dedopéva Kal To péyebog Tou MPOoRAATOC,

[] Moteg gival ot cuvOrKeg Tou TPEMel va MANPOUVTAL yia TNV eMiAuon
Tou TPOoBAAjuaATOC,

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

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

[1 Molog gival o TpOTOG UAOTIOINGNG OTO CUYKEKPIUEVO UTIOAOYIOTIKO
oloTNua (m.x. EMAOYR YAWOOAG TPOYPAATIOHOU).

MAPAAEIrMA

‘Eotw 6T avtipeTwmi{oupe To mpOBAnua evog Taxudpopikou Siavopéa,
Tou TIpEMEL va EEKIVOEL amo éva Xwplo, va emoke@Oei évav apibuo
aTo YEITOVIKA XWwpLd, Yid va MOIPAcEl éva GUVOAO EMOTOAWV Kat va
EMOTPEPEL 0TO XWPLO, amd dmou EeKivnoe TEpVWVTAG HOVO pia popd
amo Kabe xwp16. To mpoBAnua EyKeital oTnv EVPECN TNG KAAUTEPNG
Sladpopung, étol wote o dtavopéag va dlavioel To MIKPOTEPO duvatd

aplOpuo xIAlopéTpwv.
amooTtaoeig uetaél Toug °

4. TEXNIKEZ IXEAIAXHX AATOPIOMQN
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2TO TTPONYOUUEVO OXAa Ol 4 aplOunuévol Kool avtiotolyolv ota 4
XWPL4, VW 01 6 CUVOETELG AVTIOTOLXOUV OTIG OOIKEG APTNPIEC TTIOU EVW-
VOUV Ta XwpLd auTd. TENOG, ol aképatol Tou Xapaktnpi{ouv Tig CUVOETELQ
peTa&l Twv KUKAWV TapouctdlouV TIG aVTIOTOIXEG XINOMETPIKEG ATTOOTA-
O€I¢ LETAEL TWV Xwplwv. EmmAéov, ag umoBéooupe 611 o Stavopéag Eekiva
amo to Xwpld 1, kat BERala og autd TIPEMEL va KATAANEEL, a@oU ETIOKE-
@Bl Ta Xwpld 2, 3 kal 4. 10 mpoBANHa autd pmopouv va urdp&ouv S1d-
(POPEC TTIPOOEYYIOELC YIa TNV AvAAUON KAl TNV €MAUGH TOU.

A) Mia mpwtn avaAluon tov mpoBARpatog sivat:

[J va yivel kataypa@r] SAWV TwWV amooTACEWY METAED TWV XWPLWY,

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

[J va em\éyetal kaBe popd n petdPacn amd to xwplod omou Bpioketal
o Slavopéag mPog To TANCIECTEPO XWPILO.

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

EMOKEYNG TWV XWPLWV:

O—0—0—0—0

S1avuovtag cUVOANIKA 36 XINOUETPA.

B) Mia diagpopeTtiki avalvon Tov mpoBARpatoc ivat:

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

L] va BpeBei pia ogipd emiokePng Twv XwPLWV PE 0TOXO TNV ENAXIOTO-
MoiNoN TNG CUVOALKAG armOoTaon  Kal Ol TNV EAAXIOTOTIOINCN TNG
KAaBe @opd améoTaonc.

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

O—O—-0—-60—-0

OTIOTE N OUVOAIKT Slavuopevn andotaon sivat 30 xIMOpeTpa.

Emopévwg gival pavepo 6ti n avdAuon kdbe mpoAruatog eival amapai-
™NTN, €101 WOoTeE va avalntnBsi n MAéov KATAANNAN néBodo¢ mou va apé-
X€L TN {nTOUHEVN AUON, OO0 YiveTal TaXUTEPA KAl PE TO AyoTtepo Suvato
KOOTOG O€ UTTOAOYLOTIKOUG TTOPOUG. AEV UTTAPXEL £V EVIAIOG KAVOVALG,
Mia YEVIKH] pOPUOUAA TTOU VA AVAQEPETAL OTNV EMAUGCN TOU CUVOAOU TWV
TMPORBANUATWV. YTIAPXOUV OPwC "ouyyevn" mpoBAuata, Snhadn mpoBAf-
HaTa TTOU HITOPOUV va avaAuBoUV e TTApOUoLo TPOTIO Kal VA AVTIUETW-
moBouv e avtiotolxeg HeBOS0UG Kal TEXVIKEG. [evikdTEPQ, ot péBodol
avaluonc kat emAvong Twv mpoPAnudtwy mapouactdalouyv 1I81aitePo ev-
Slagpépov yia Toug €€n¢ Adyouc:

O TIAPEXOUV €Va YEVIKO TTIPOTUTIO KATAAANAO yia TNV €milucn mpofAnud-
TWV gUPEiag KApaKag,

0 pmopoUlv va avamapaotabouv pe Kowvég Sopég Sedopévwy Kal EAéyxou

ANANTY=H EGAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



(mou urmootnpifovtal amo TIG MEPIOCOTEPES CUYXPOVEG YAWOGCEC TIPO-
ypaupatiopov),

0 mapéxouv Tn SuvaTdTNTA KATAYPAPNG TWV XPOVIKWY Kal "XwPIK®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 TTIPOKUTTITOUV amd tnv avdiuon
ToU 08nyouv otn oxediaon evog akyopibuou mou cuvioTtd Tnv akoAoubia
Bnudtwy, mou mpémel va akoAouBnBoLv yia va emAuvBei To mpoPANuUa.
'Onw¢ avapépOnkKe, UTIAPXEL TEPITTWON VA TAPOoUCIacBoUV TTEPIOCOTE-
PEC aTTO Mia TEXVIKEG yia TN AUon evog poArjuatog. Emopévwg, yia va
npotaBei n KaAUTePN AUon XpeladeTal va Yivouv KATTOLEG ETTIAOYEC Kal
napadoxéc katd Tn Stadikacia ouvBeonc kat oxediaong Tou alyopibuou.

YTAPXOUV PEPIKEG TEXVIKEC TTOU CUXVA XPNOIMOTIOIoVVTAL 0€ TANBWPA
MPOPBANUATWV. ETOL, Ol TEXVIKEG AUTEG €XOUV TUTTOTTIOINOEI AdYW TWV KOL-
VWV XOPOKTNPIOTIKWV TOUG KATd TNV emiluon evog mpoPArjpatog. H tumo-
moinon autr o€ kKamolo Babuod S1eUKOAUVEL OTNV évTaén KAToloU TTPOPAR-
MaTOG 0TNV avTtioTolxn Katnyopia emAuorc Tou (6mou autd sival Suvato).
levikOTEPQ, KABE TEXVIKN XpEldleTal va urootnpilel Ta e€AG:

O va avTigetwriCel pe to 8iko Tng Tpdmo ta dedopéva,

0 va €xel tn SIkn TG akohouBia evioAwv Kal

O va 81aBétel T 81k TNG amoSoTIKOTNTA.

Emopévwg KABe TeXVIKN €xel T SIKA TNG XAPAKTNPIOTIKA KAl TIG SIKEG TNG
181aITEPOTNTEC.

Katda tnv emiluon evog mpoARATOC, EMIXEIPEITAl CUYKPLON TWV Xapa-
KTNPIOTIKWV KAl TWV ISIOTATWY TWV TEXVIKWY TTOU UITOPOUV VA AmmOTENE-
ooV MPOTACcH AUONC ToU TTPOPAAMATOC. To amoTtéAeoua TNG CUYKPLONG
TwV SLAPOPETIKWV TEXVIKWV Eival N €MAOYH TNG KATAANAOGTEPNG TEXVIKNG
YlO TNV EMIAUON TOU CUYKEKPIUEVOUL TTpoBARHaToC. TN BiBAloypagia ava-
PEPOVTAL APKETEC TUTTOTIOINEVES KATNYOPIEG TEXVIKWY, OUWGE OTaA TTAAiCIa
Tou BiBAiov autol Ba e€eTAcOUUE PEPIKEG MOVO ATIO AUTEC:

0 MéBodoc Siaipel kat Bacieve

0 MéBodoc SuvauIKoU TTPOYPAUUATIOMOU

0 AmAnotn pébodog

Kd&Be éva amo autd ta €idn mpooeyyicewv Oa e€eTacOei 1ISlaitépwg 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 AMaAITOUV TNV EQApPOoYN Hiag véag
avTiAnyNng. Zuxvd, ot pébodot mou epappélovrtal ota mpofAnpaTa autd
OVOUALOVTAL EUPIOTIKEG TEXVIKEG.

Aev undpxel aly6piBuog yia
tn oxediaon aAyopiBpwv.

4. TEXNIKEZ IXEAIAXHX AATOPIOMQN
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Tndokiun  K>E

\

3ndokiuA  K>E

4n doKpA K=

2n doKIpA K<

\/

2. 4.2. Avadikr) avalitnon

H duadkni avalAtnon
Xpnatyonoteitat

pévo otnv nepintwon
ta&wvopnuévou nivaka.

4.3 | Mé006o¢ Siaipel kan Bacileve

TNV Katnyopia "Aiaipet kat Baoideve" (divide and conquer) evtdooovTtal
Ol TEXVIKEG TTOU UTTOSLaLPOUV éva TTPOPBANA O HIKPOTEPA UTTOTIPORBAN-
pata, Tou €xouv TV idla Tumomoinon Ue To apXIko TPOBANUa aAAd gival
MIkpOTEPA O€ HEYEBOC. Me OpoLo TPOTIO, TA UTTOTTPOBAAATA AUTA PTTO-
poUv va Slaipebolv o€ akdUN UIKPOTEPA UTTOTIPORARHATA K.0.K. EToL N
emiAuon evog mpoBARMATOC éyKeltal 0Tn otadlakn emiluon Twv 600 To
Suvatov UIKPOTEPWY UTTOTTIPORANUATWY, WOTE TEMKA VA KATAAAEOUIE
0Tn GUVOAIKH AUON TOU apXIKOU eUupUTEPOU TIPOPBARATOG. AUTH N TTPO-
oéyylon ovopadetal amno emdvw mpog Ta Katw (top-down).

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

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

[ Ymodaipeital To GTIyMIOTUTIO TOU TTPOBAAUOTOC OE LUTTO-OTIYIOTUTIA
Tou 610 MpoAuaTOoC.

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

[J Zuvdualovtal OAeG o1 PePIKEG AUOELG TIOU BpéBnKav yia Ta UTTo-oTLy-
péTuna, €10t woTte va 600&i n cuvoAik AUGN Tou TTPOBAAUATOC.

>Tn ouvéxela mapouctaletal évag KAAOIKOG akyoplBpog mou akohouBei
™ @\oco@ia ¢ uebodou Alaipel kat Baoileve: n Avadikn avalditnon.

Avadikn avalitnon

‘Eotw 611 Sivetatl évag nAekTpovIKOC TNAEQWVIKOC Katdhoyoc, Snhadn
évag mmivakag He n ovépata Kat évav aploud tTnAe@wvou 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 TNAépwva
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 TNAEPWVO TTOU avTIoTOIXEl 08 Sedopévo dvopa cuvdpountr (UToBE-
Tovtag o1t To Sedopévo avalntoupevo dvoua TPpAypaTt UTTAPXEL OTOV
KataAoyo).

To mpoBAnua emAveTal pe Tn HéBodo Alaipel kal Baoileve pe Baon tnv
nmapatipnon oty 6tav 600&i éva ovoua, TOTe UTIAPXOUV Ol €€NG 3 TTEPL-
TITWOEIG:

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

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

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

H mapatripnon autr odnyei otn ouvtaén Tou emduevou akyopibuou. Xn-
MEIWVETAL OTI 0 AAYOPIOUOC AUTOG IoYXUEL POVO YIa TNV TIEPIMTTWON TToU
To avalnTouueVo Ovoua UTIAPXEL oTov Katdhoyo (dnAadr, otov mivaka
names). O aAyop1Ouo¢ autog umopei eKOAA va TpomoTmolnBel WoTe va
avTipeTwtiel Kal TNV TEPITTWON TNG "avermtuxoug avalrtnong'’, Snhadn
™G mepinTwong 61mou To avalnToupeVo Gvopd SV UTTAPXEL OTOV TTVAKA.

ANANTY=H EGAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



AXyépLOpog AUAS LKA oavalhtnon
Aedopéva // names, phones, onoma, arxi, telos //
meso <« [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
Avod Lk avalftnorn (names, phones, onoma, meso+1, telos)
TéAog_av

TéAog_av

AnoteAéopata // Tel //

Téhog¢ Auad Lk avalntnon

MAPAAEIrMA

To mapddetypa mou akohouBei mapakoAouBei Tnv aAnAouyia Twv Bnud-
TWV ToU aAyopibuou Tn¢ Suadikig avalTnong vog ovOUaToC O€ évay
mivaka mévte Béoewv. EOTw 0TI 0ToV TNAEPWVIKS 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&lkoypa@ikd HIKpOTEPO Ao To Ovoua Katepiva Kal
emopévwe n avalntnon meplopileTal 0To TPWTO KICO TOU TTIVAKA TTOU
amoteleital amd dvo Béoelc. Amd Ti¢ SUo autég Béoelg, o€ pia delTepn
npoomaBela 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-TIIVAKA TTOU ATTOTENE(-
Tal amd tn Sevtepn B€on névo. Etol, otn Béon autn Ue pia tpitn mpoond-
Bela Bpiokoupe To TNAEPWVO TG Aavdng.

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

2. 4.3. AlaboXIKEG OUYKPIOEIG O€ apxIKG mivaka Kal Urmo-TiiVaKES yia tnv
ava{fitnon Tou ovéuato¢ Aavdn

O tpomo¢ mou Asttoupyei n Suadikr avalitnon givat avahoyog Ue au-
TOV NG pEBodou tng dixotdunonc. H uébodog tneg dixotéunong (i Tou
Bolzano) xpnotpomoleital yia tnv e0peon piag piag tng e€iowong f(x)=0
oto didotnua [a, b]. Q¢ yvwotd, oto Sidotnua auto umdpyel pia Tou-
Aaxiotov pica, av 1oxvel f(a).f(b)<0 (yia Tnv akpifela pmopei va umdapxel
TEPITTOC ApIBPOC pLlwv). Me Tn HéBodo TG SixotouNoNng Ppioketal 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 piCa undpyet oTo Sractnua [a, x,1, aAAg
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oTo [x,, b]. ZTn ouvéxela BpiokeTtal To HECO X, TOL UTTOSIACTAMATOG TTOU
untdpxet n piCa kat emavalapPdvovtatl ta idia. Etot og kaBe emavadAnyn
ealpeital amoé Tnv €peuva To Ko SIACTNHA KAl TTPO@AVWG N akohouBia
TIHWV X, X,,... OUYKAIVEL TIPOC TN piCa Tn¢ e€iowonc. H Siadikacia tepuarti-
Cetai, 6Tav N Mpooéyyion tn¢ pifag Bewpeital IKAVOTIOINTIKK.

f(x)

- -9 O
o¢-------

2x. 4.4. >xnuatikry mapdaotaon tne uebodou tne diyotéunong

4.4 | AuvapiKoG TTIPOYPAUHATIONOG

Ot alyépiBuol g mponyouuevng mapaypd@ou otnpiovtal otn eIAoco-
@ia mou ouviotd va oraloupe £va TPOLANUA O UIKPOTEPQ, WOTE VA ETTL-
AUovTtal eukohdTepa. ETol n emiAuon Tou apytkol TPoBARUATOC £PXETAL
OTN OUVEXELD WG oVVOEDN TNG EMAVONG TWV PIKPOTEPWV UTTOTIPOBANUA-
TWV. XTNV mapaypa@o autr Ba e€stacbouv mpofAruata he TNV avtioTpo-
@n @\oocoeia, SnAadn He MPooéyylon amo KATw mpo¢ Ta emdvw (bottom
- up). Mo cuyKkekpIUEVa, N @INOCO®Ia TWV TTPOBANUATWY AUTWV ival and
TNV apxn va eMAVOVTAL T UKPOTEPA TTPORAAATA Kal 0TASIOKA va €TI-
AVovTtal ta peyaluTtepa we ouvBeon Twv amolotepwv. Anhadi, évag Tu-
KOG OAYOPIOUOG AUTHG TNG TEXVIKAG EEKIVA UE TA EMIPEPOUG HIKPOTEPOU
pey€Boug urrompoBArjpaTa, Tou EMAUOVTAL HE TN XPHoN KATmolou Kavova
1 TuTou. MAAloTa cuvNB£0TATA TA TTPOOWPIVA ATTOTEAECATA ATTOONKEU-
ovTal o€ évav TivaKa WOoTE va Xpnaotpornolnfouv apydtepa Xwpic va anal-
Teital va umoAoyloBouUv yla deutepn A TPITN OPA KA. ZTN CUVEXELD Ol
EMPEPOUC AUTEC AUOEIC OUVOETOUV TNV KATAANEN TNE TEAIKAG AUONG TOU
apxtkoL PoBARATOC.

AuTA N H€Bodo¢ oxediaong akyopiBuwy xpnolpomoleital Kupiwg yia tnv
emiduon mpoPAnudtwv BeAtiotomoinong Snhadn otav xpetaletal va Bpe-
Bei 1o ENAXI0TO 1} TO PEYIOTO KATTOIOU HEYEBOUG. ZTNV TPOCEyYIon auTou
Tou TUTOU gV UTTAPXEL N {010 AOYIKN EMAVAANTITIKWY EKTEAECEWV TTOU
UTTPXE OTN TTPONYOUUEVN TIPOCEYYLION, AANA UTTAPXEL évag TTivakag amod
uTTo-anoteAéopATa TTOU KATAARYEL 0TNV TEAIKN) AUoN Tou TTPOBARATOC.
Emopévwg cupumepaopatik@ akolouBeital n e€ng mpooéyyion:

[] &ekiva n AOon amd To EAAXIOTO OTIYUIOTUTIO TOU TTPORAAATOC,

[ umoloyilovtat otadiakd amoteAéopata OO Kal HEYAAUTEPWY UTTO-
OTIYMIOTUTIWY,

[J katalryet otn oOvOeon.
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H texvikr Tou SuvauikoU TpoypAUATIoMOoU TTapoudtddeTal e tn Bon-
Bela evoc amhou oxeTikd mapadeiypatoc.

YmoAoyilopog duvaung

MoANEG YAWOOEC TTIPOYPAUUATIOMOU TIPOCPEPOLV EVaV ISIAITEPO TEAEOTH
Yla TOV UTTOAOYIOHO TNG SUvaung. QoTdoo, UTTAPXOLV AANEC YAWOOEG TTOU
O¢ev 81aB£TOLV TETOLO TENEDTH, OTTOTE O TTPOYPAUUATIOTAG TTPETEL AT Ub-
VOG TOU VA KWSIKOTIOINOEL AUTH TN AEIToupyia Kal va TtV evtaéel o€ SIkn
Tou B1PA0ORKN.

Ac¢ BewpriocouE, NoITTOV, OTI TIPETTEL VA UTTOAOYICOUUE TNV aképata Suva-
un evoc mpaypatikou aptBpoy, ab. Mia mpwtn amif mpooéyylon gival o
EMOUEVOC EMAVOANTITIKOG aAYyOp1Bo¢ AUvaun 1, Tou omoiou n Aertoupyia
gival evvontn.

AAyépLOpog AUvaunl

Aedopéva //a, b //

power <« 1

Tia 1 and 1 péxpL b
power <« power * a

TéAog_enavaAnyng

AnoteAéopata // power //

Télog AUvaunl

O aAyop1Bpog AUvaunT givatl pev EUKONOG OTOV TIPOYPAMMATIOUO KAl TNV
Katavonor Tou, alla Sev gival ISlaitepa amoTeAeOUATIKOG, eMelON ekTeAEl b
TOAATAAGCIAGHOUG YIA TOV UTTOAOYIOUO TNG b-00Tri¢ SUvaung. To 6Tt o al-
YOp1Bpoc autdg dev gival amoTeAeOUATIKOC amOSEIKVUETAL JIE TO ATTAO TTa-
Padstypa 611 To a'® uropei va utohoyloBsi pe TéooepIC TOMATTAACIOOUOUE
w¢ €€AC (((a?)?)?)2 Zn ouvéxela akohouBei 0 VEOC TPOTOC eMiluong Tou
npoAnpaTog pe xprion tng HeBSSoL Tou SUVAUIKOU TIPOYPAUUATIOUOU,
omou n Bacikn 1G€a gival n TPoowPIvr) amoBKeLon KATTOIWY TTPONYOUE-
vV SuVAuEwY Tou aptBuou péxpl Tn otadlakn KataAnén otn Suvapun b.
JUYKeEKPIUEVA O THivakag power Ba amobnKeVEl To AmOTEAECUA TNG VPWONG
OTO TETPAYWVO TNG Tponyou eV Béong Tou mivaka. MNa mapddetyua, av
Ba urroloyi{otav ot Suvdpelg Tou 2 (SnAadn, £0Tw OTI a=2), TOTE O TIIVAKAS
otn B¢on 0 Ba gixe Tnv TN 1, otn 6éon 1 v T 2, otn Béon 2 tnv Tipn 4,
otn 6¢éon 3 TV 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 . In 2n 4n 8n
U 2

2x. 4.5. AmoBrikevon Suvauewv Tou 2

la Tov UMOAOYIOUO, Aomdy, KATolag SUVAUNG AmaITouvTal ot KATAANAES
B¢oe1¢ Tou mivaka. AGyou Xapty, yia tnv avelpean tou 27, apkouv ol amo-
Onkeupéveg SUVAUEIC XL KAl TNV 4N Suvaun Tou 2, 810T1 27 = 24 ¥22 21,
O aAyop10pog Tou aKoAoLBEi TaPoUGIAlel TOV UTTOAOYIOUO Tou aP e TN
VEQ AUTH EVPUEDTEPN TEXVIKH, TTOU BacileTal 6TO AeydpeVo SUVAUIKO TIPO-
YPAUMATIONO.
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AAyopLOpog AUvaun2
Aedopéva // a, b //
I1Zx6AL10: amoBfkeuon otolxelwv mivaxka
power[l] <« a
i« 1
pow « 1
'0co pow < b enavérape
I« i+l
pow <« 2* pow
power[i] <« power[i-1] * power[i-1]
Télog_enavdAnyng
I3xO6AL0: aveUpeon 1tng dUvoung
used « O
result « 1
'0co used < b emavérape
Av used + pow <= b 1éte
result < result * power[i]
used <« used + pow
TéAog_av
pow <« pow / 2
I« 1i-1
Télog_enavdaAnyng
AnoteXéopata // result //
TéAog AUvoun2

4.5 | AmAnotn péBodog

> & MOA\A mpoPArjuata BeAtiotomoinong, 6mou amatteital va Ppedei n pé-
YloTn 1} N EAAXI0TN TIPE €VOG peyéboug, xpnotpomoleital pia pébodog, mou
Sev Bpiokel mpaypatt T BENTIOTN UGN, AANG OKOTTOC TNG €ival va Tnv Tpo-
oeyyioel. Zuvribwg, ot alyopiBpol autol Tou TUTTOU TTIPOXWPOUV UE Baon
oTadlakéG EMAOYEG TTOU APOPOUV 0TO BEATIOTO KAOE BAHATOC, XWPIG Ué-
plUva yia To TENIKO BéNTioTo. ETol n A&itoupyia TouG €ival TTapopoLa PIE TIG
KIVIOELG eVOC TTAIKTN 0TO OKAKIL TTOU OKEPTETAL KAl EMIAEYEL TNV EMOUEVN
Kivnon xwpig va tov amacXoAoUv ol eMOUEVEG KIVATELG OUTE TOU avTInd-
Aou ouTe ot 81kéG Tou. H mpwtn mpooéyylon oto mapddelypa Tou Taxu-
Spopov, To omoio meplypdetal oTto Ke@dhalo 4.1, aviikel oTnv Katnyopia
autn. H pébodocg autr mou givat yvwotn kat we "dminotn uébodoc" (greedy
method), umopei va tunomoinBei oupPwva pe TiG €1¢ SVo MapadoxEc:
L] oekdBe Bripa emAoyn g Tpéxoucag BENTIOTNG eMAOYNG
[] emPBePaiwon 6T autr N TPoo£yyion 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 TTAPOUCIALETAL KAl OTO
mapadelypa mou akoAouBei, 6mou pdypuatt Bpioketal n Bértiotn Avon.

YTMOAOYIOHOG VOUIOHATWY

To voplopaTiko pag cvotnua and 1/1/2002 Siabétel KEpUATA OVOUAOTI-
ki¢ aiactwv 1, 2, 5, 10, 20, 50 Aemtwy, Tou 1 Kal Twv 2 EUPw, 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 APIOUOG TWV ATTAITOUUEVWY KEPUATWY KAl XOp-
TOVOULOMATWV. MNa Tapddelyua, yia va oXNUATIOTE! TO TOGO Twv 789€,
amartovvtal 1 xaptovopiopa twv 500€, 1 twv 200€, 1 Twv 50€, 1 Twv 20€,
1 Twv 10€, 1 Twv 5€ kal 2 képuata Twv 2€, SnAadr cuvolikd 8 vouiopata.

To mpOPAnua autd pmopei va emAuBel pe "aminotn" mpooéyylon, 6Tou
KaBe oTiyun Ba yivetal emAoyr TOU VOUIOUATOC TTOU AVTIOTOIXEI OTO Me-
yahutepo Suvatd mocd. Ta PrApata emAoyng VOUIoUATWY TTEpypdpovTal
OTOV EMOUEVO aAYOpIBUO, Tou mapouaoialel pia amiomoinuévn ékdoon
Tou MPOBAARUATOG.

AAy6pLOpog Noplopata
Aedopéva // C, n, poso //
find <« poso
coins « O
choice < n
'Oco (choice>0) kat (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 //
TéAo¢ Noulopato

1oV ahyoptBuo auto o mivakag C S1aB€tel ONEC TIG TIHEG TWV N XPNO1-
MOTTIOIOUMEVWY VOUICHATWY amd To HIKPOTEPO TTPOC TO peyaAlUTtepo. O
alyop1Bpog urohoyilel Tov ENAXIOTO APIOUO VOUIOUATWY Yia €Va CUYKE-
KPIévo ooo (UeTaAnTn coins). Mmopei va yivel eméKTact Tou, WoTe va
€XEL WG ATTOTEAECHA TOV APIBUO yia KABe €id0¢ vopiopatog,.

Avakepahaiwon @

Apxikd 666nke 181aitepn €ugacn otnv évvola Kal To pOAo TNG avAaAuong
TPOBANUATWY TPV aTTd TNV TENIKN EMIAUCT TOUG PE XPH 0N KATTOloU aAyo-
piBuovu. Ta pépn TNg avaluong evog mpoPAnuatog mapouoidobnkav die-
Eodika kal pe xprion mapadeiypdatwv. O1 pébodol oxediaong alyopibuwv
TumonrolnBnkav Kal avaAlonkav pe xprion dUo BACIKWV TTPOCEYYICEWV:
NG neBdSov Alaipel kat Baaileve kat tou Auvapikol MNpoypauatiopoy,
IOV ATTOTEAOUV SUO CUUTANPWHATIKEG TEXVIKEG PE avTiBeTn @lAocopia.
EidikdTepa yia tnv texvikn Alaipet kat Baoileve mapouoiaoBnke o ava-
SpouIkoc akyoplBuocg g Suadikng avalntnonc. O akydpiBuoc autog
€ivat TUTKO Mapddelypa pag KAAong mpoBAnUATwy Tou €xouv emMAUBE(
Je TéTolou eidoug mpooéyyion. Xe oxéon e tn péBodo Tou Auvauikou
Mpoypappatiopol 660nkKe n Aoyikn TNG AElToupyiag TNE Kal Tapousid-
oOnkav akyopiBuol kat mapadeiypata yia Tnv emAucn amiwyv mpoAnud-
TWV OMWCE N UYwon o€ Suvapn. Emiong, mapoucidoObnke n @IAocoia TnG
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Aladiktuo

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

algorithmcourses/index.

html

Anote)ei kOUPO ue
TAOUGIO TTANPOPOPIKO
UAIKO uPnAou
akadnuaikov emmédou.
MNepiexel kat otolyeia
Baoikou emimédou.

J
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Aeyouevng 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 OE £va GUYXPOVO UTIO-
AoyloTIKS TEpIBANOY;

. Motot givat ot Adyol yia Toug omoioug ot péBodol avaluong Kat rmiAu-

on¢ Twv mpoPAnudtwv mapoucidlouyv 1diaitepo evilapépov;

. Mola gival Ta dVo Bacikd €idn Mpooéyylong TNG emMAucong evog Po-

BAuarog;

. Na meptypagei pe ripata n péBodog Tng mpooéyylong Alaipel Kal

Baoileve yia Tn oxediaon alyopibuwv.

. Na neplypagei pe Bripata n péBodog TN mpoacéyylong Tou Auvaul-

KoU Mpoypapupatiopou yia Tn oxediaon alyopibuwv.

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

mapddelypa emiiuong mpoBAUaToC pe tn néBodo auth.

. Na 8§00¢ei aAydp1Buo¢ yia Tnv avelpeon TOU TTAPAYOVTIKOU AKEPAiOU

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

. Na d00¢i alydpiBuoc yia tv avelpeon TnE SUVAUNG TTPAYUATIKOU O

apvNTIKG aképalo ekBETN He Auvapikd MNMpoypappaTIoNO.
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Eicaywyn

H kataypagn Twv pueyebwv mou enmnpealouv tnv emidoon evog akyopid-
Hou gival pia onpavTikn EVEPYELA YA TNV KAatavonon TN amodoTIKOTNTAG
€vOC ahkyopibuou. lNa to okomod autd mpémnel va Bpebei mola gival n Bacikr
AelTtoupyia kat mola n dopn Tou alyopiBuou, 6mou damavwvTal Kupiwg ot
umtoAoYLoTIKOI TTOpOL (GnAadn, o xpdvoc). H moAumhokdtnTa Twv alyopid-
Hwv, Aotrmdy, TTEPIYPAPETAL AVOAUTIKA KAl TUTTOTTOIOUVTAL Ol OPIOMOI VI TIG
Katnyopieg (ta&elg) MOAUMAOKOTNTAG TWV TIEPICCOTEPWV EI8WV alyopio-
pwv. Na pepIkoug amd Toug alyopiBuouc, Tov YyVwpicape oTa Tponyou-
peva kKe@AAala, yivetat avaluon kKal ek@padletal n TOAUTTAOKOTNTA TOUG
Kal TENOG, YiVETal Wla TTapouasiaon Twv I8WV Twv alyopiBuwv.

AdakTIKOi oTOYOL

>TOXO0l TOU KEQAAAIOU auToU gival ol HabnTéc:

0 vameplypd@ouy TIG TEXVIKEG avAAUoNG Twv alyopiBuwy,

0 va petpouv TV emidoon twv akyopiBuwy,

0 va avumapafBdiiouv alyopiBuoug pe BAon TUTTOTTOINUEVOUC KAVOVEG
€MAOYNG,

[ va pmopoUv va eAéyxouv TNV 0pBoTNTa TwV alyopibuwy,

O

va SlaTumwvouV TNV évvold TG TOAUTTAOKOTNTAG TwV aAyopiBuwy,

0 va ouvoypilouv ta KupldTtepa €idn akyopiBuwv.

MNMpogpwTAOELG

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

0 =¢peig av unidpyouv mpoPAruata dAuta;
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5.1 | Enidoon aAyopiOuwv

2ta mponyoLpeva kegdhaia tou BiBAiou mapouaciacOnkav moANoi aAyod-
p1Buot yia tnv emiluon evog mpoBARUATOG, OTIWG Yia TTAPASELYA OXETIKA
Je TNV avaliitnon Kat Tnv tagivounon. Xto onueio autd Ba mapouoid-
OOUWE €vav TPOTIO EKTIPNONG TN emidoonc (performance) ) Tng amodoTti-
kotnTac (efficiency) Twv alyopiBuwv.

MNa tnv katavonon tng emidoong evog alyopibuou xpeldletal va amna-
vtNnBei éva oUVOAO EpWTNUATWV. Ta TPWTAPXIKA EPWTHATA TTOU TTPOKU-
TITouV €ivat:

E WG uTToAoYi(eTalL 0 XPOVOG EKTEAEONG EVOG ahyopiBuovu;

E mnt¢ umopodv va cuykptBouv HETAED Toug ot SIaeopot alyopIBuoL;

I g umopei va yvwpilel kaveic av £vag akydpiBuog sivat "BéNtiotoc”;
H amdvtnon ota epwTANATA AUTA TIPOATTAITEL TNV KATAYPAPH OUCIWSWV
TANPOPOPIWV Yia TO TTPORANMA. Ot TTANPOPOPIEC AUTEC APOPOUV KUPIWG
oTNV AVAYVWPION TNG XELPOTEPNG TIEPITTWONG TOU aAyopiBuou Kat otnv
amoTUTIWON Tou peyéBoug Tou PoBARaToc He Bdon To mARBog Twv Se-
Sopévwv.

5.1.1 Xeipdtepn nepintwon evog alyopibuov

H xelpotepn mepintwon evog alyopibBuou agopd oto péyloTo KOOTOG
EKTENEONG TOU OAYOPIOOU, KOOTOG TTOU PETPATAL GE UTTOAOYIOTIKOUG TTO-
pouc. To KOOTOG auTtd TTOANEG POPEG Kpivel TNV emMAOYH Kal To oxedlaopd
€VOG ahyopiBuou. MNa va ekppaoBei autn n xelpdtepn mepintwon, Xpeld-
Cetai kamolo péyebog oLYKPIoNG KAl Avagopdag Tou va XapakTnpilel Tov
alyopiBuo. H mAéov cuvnBiopévn TPaKTIKN €ival n PETPNoN Tou aplBpou
Twv Bacikwv mpaewv ou Ba TIPETEL va eKTEAEDEL 0 AAYOPIBOC OTN XEL-
pOTePN mepimtwon. MNa mapddelyua, pia Baocikn mpdén umopsi va sivat:

1 avdBeon Tiung,

1 oUykplon HeTagl SVo peTafAntwy,

1 omoladrimote aplOuNTIKY TPAEN HeETAEL SVO YeTABANTWY.

H xe1pOTePN TIEPIMTWON AVTIMTPOOWTTEVEL TIG TIMEG EKEIVEC, TTOU, OTAV Oi-
vovTal w¢ €i0080¢ oTov aAyépIOuo, 08nyoUV OTNV EKTENECN UEYIOTOU
ap1Buov Bacikwyv mpd&ewv.

MAPAAEIFMA: 'Eotw 611 divetal 0 emopevog amAog alyopiBpoc:

AAYyOpLOpog Mop&de Lypol
n <« 10
Apxf_enavaAnyng
AvaBace M
n«<n-1
Méxpig_détou (m=0) A (n=0)
ExtUnoce m
Télog Mopdde Lypal

Eival mpo@avég OTL n XelpOTEPN TIEPITTTWON Yla AUTOV TOV aAyOpIBpO TTpo-
KUTTTel étav yivouv 10 emavalqyelg (SnAadn péxpt va toxvel to n=0).
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5.1.2 Méye0o¢ e10680u €vag alyopibuouv

Mpémel va umdpyel KAmola i KAToleg HETAPBANTEG TTOU va ek@pdlouv To
uéyeboc (size) Tou aAyopiBuou. Ot peTaBANTEC auTéC amelkovi{ouv ToUC
S1apopeTIkoV cuVEUACUOUG TIHWV TIOU KPIVOUV TN CUUTTEPIPOPA EVOG
alyopiBuou kat Sivovtal wg dedopéva otov alydpiBuo. Mevikd, ta Sedo-
péva ouVIoTOUV To PEyeBOC TNG e100d0U evdg alyopiBpuov. MNa mapdadety-
Ha, oTov aAydplBuo Tou mponyouuevou mapadeiypatog, To péyebog tou
alyopiBuou pmopei va ekppacBei amd tn petaAntn n, Tou oTNV oucia
ek@palel To mMABo¢ Twv emavaAnPewv Tou Bactkou Bpdxou Tou ayo-
piBuovu.

O mivakag 5.1 mephapfavel mapadeiypata amod cuvnBelg Katnyopieg
PoPANUATWY, Ue Sridwaon Tou peyéBoug mou Bacikd ekepdlel Tnv gicodo
TOUG KA TWV aVTIOTOIKWV BACIKWV TTPAgEWV:

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

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

10 NARBOG TwV

TAZINOMHXH aVTIKELHEVWY nou Ba oUyKplon
ta&vounBouv
10 NARBoG TV Pn@inv AOIBUNTIKE
MOAAAMAAZIASMOE  twv aptBpdv nou Ba F’n %Eet S
noAAanAactacBoulv pacetq
10 NARBOG TwV oToXE(WV .
ANAZHTHZH 10U nivaKa oUyKplon

5.1.3 XpOvocg eKTENEGNC TTIPOYPAMUATOG
€VOC alyopiOuov

‘Eotw OT1 éX0UE TOV €€N1G aAyopIOuo:

AAyépLOpog MHop&de Lypa?2
X « 123
Yy « 234

Twa 1 and O péxptL 4
ExtUnooe |
Z «— X*y
Télog_enavdaAnyng
EktUnwoe X
ExtUnwoe Yy
Extonwoce zZ

Télog MHopdde Lyua?2

©a umohoyloBei n emidoor Tou pe Bdon Tov apBud Twv mpaewv mou Ba
ekteEAeaBoUV. Me gbopévo 011 0 Bpdxog Tou TIPoYyPAUHATOC Ba ekTeNE-
o0&l 5 popéc, MPOKUTITEL N TTAPAKATW AVAAUCH:
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EvtoAn aAyopiBpou ApBpdg npagewv

avdBeon TIHWV 0Ta X Katy 2

Bpdxog enavdAnying

QPXIKA TLHA i 1
€\eyxog i 6
avénon i 5
ektinwaon i 5
unoAoylopdg z (2X5) 1

Ektinwon x, y, z 3

XYNOAO 32

Ot Bpdyxot emavaAnPng amoTeAoVV 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 amoé 1o péyebog Tou n. O mivakag 5.2 mapousidlel Toug XpOvoug
eKTENEONC TOU aAyOpiBOU auTtoU yia S1apopETIKA eyEON Tou n, Bewpw-
vTag OTL 0 XPOVog gival 0 aplBuog Twv mpdewv o€ HIKpo-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 TPoPAAATOC EMITUYXAVETAL UE TN Xprion Vo 1 Teplo-
ooTEéPWV aAyopiBuwy, xpetaletal va yivel n emAoyr Tou KATAAANAOTEPOU
pe Bdon tnv amodotikdTNTd Tous. ETal, av o akyépiBuog B éxel To idlo
amoTéAeoua e Tov alyopiBuo A, alld Sivel Ta amoTeAéoATa O AlyOTe-
PO XPOvo, TéTE gival amodoTikOTEPOC Tou A. Mg 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 SUo akyépiBuol, Ba mpémel va CUYKpi-
vovTtal pe xprion Twv idlwv dedopévwy Kat KATw amo Ti¢ idleg ouvOrKec.
levikd, 0 Xpovog ektéheong kaBe alyopiBpou e€aptdrtal and éva guvoho
TapaydvVIwWy TTou Umopouv va cuvoPioBolv oToug e€NG:

0 TUMOG NAEKTPOVIKOU UTTOAOYIOTH) TTOU Ba EKTEAETEL TO TTPOYPAUUA TOU
aAyopiBuou,

0 Mwooa TTPoypapaTIopoU Tou Ba xpnoipomolnBei,
0 Aour mpoypdupatog kal Sopéc Sedopévwy Tou XpnolpomolovvTal,

0 Xpdvoc yia mpoéofaocn oto Sioko Kal oTIC EVEPYELEC E100Sou-e€600U,
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0 EiGo¢ oUCTAMATOC, EVOG XPHOTN 1 TTOAWV XPNOTWV.

Emopévwg, yla va €xet évvola kdBe olykpton HETa&L SUO TIPOYPAUUATWY
aAyopiBuwy, Ba pémel va IKavoTolouvTal Ot TTAPAKATW TTPOUTOOECEIC:

L] kaita dvo mpoypdupata va éxouv cuvtayBei otny idla yAwooa mipo-
YPOUUATIOMOU,

L] va éxet xpnotpomotnBei o iS1og LETAPPAOTHE TS YAWOOAG TTPOYPA-
HOTIOHOU,

[J va xpnotyormoleital n iSia uTTOAOYIOTIKF) TAATPOPUA,

L akpiwg ta idia dedopéva va amoteAouv €i6o60 Katd Tov EAeyX0 Twv
00 alyopiBuwv.

5.2 | OpBoétTnTa aAlyopiOuwv

H eniluon evog mpoAjpaTog Pe Tn xprion kdmolou akyopiBuou éxel pe-
YaAUTEPN 1oXU OTAV UTTAPXEL KATTOLA TUTTOTTOLNUEVN €VvOEIEn 1 amdSelén
yla tnv opB4étNnTa TOU TIPpOTEIVOUEVOU aAyopiBuou. Eival 1dlaitepa on-
MavTiké va emKUpwOei n 0pBSTNTA Kal yKUPOTNTA £VOC aAyopiBuou pe
XPNON KATIOIWY AWV JaBNUATIKWV TUTTWV 1} HEBOSwV. Ot TEXVIKEC aTTO-
6e1€n¢ TN opBéTNTAC EVOC aAyopiBoU cuvdéovTal AUETA LUE TOV TPOTIO
NG apXIKAG oxediaong Kal avaAuong Tou GUYKEKPIUEVOU aAyopiBuou.
Eivai A\aBocg va emixelpeital o EAeyX0OC TwV OPANUATWY Kal TG opBotnTag
€vOG alyopiBpou petd tn oxediaon kat tnv Tumomoinor tou. Eival, dnAa-
61, anmapaitnto va cuvodeveTal To 0TAdIo TNG avaluong Kal tng oxedia-
ong Tou alyopiBuou amd Tov avtioTolyo EAeyxo TNG 0pBATNTAC TO. 3TN
ouvéxela Ba mapouclacBouv ol TIEPLOPIOUOI, Ol TEXVIKEG Kal ol péBodot
npocéyylong Twv anodeifewv NG 0pBSTNTAC TWV alyopiBuwy.

MNeplopiopoi eEAéyxov opBoTNTAG EVAG aAyopiOuou

H mpdtaon evog alyopiBuou kataAnyel otn cuvtaén KWIKa yla TNy emi-
Auor} Tou GToV UTTOAOYIOTH. AV évag TTPOYPAMMATIOTAG €XEL UNOTIOIAOEL
KWSIKA yla TNV UAoToinon evog akyopiBuou, umopei va eréyéel To mpo-
ypaupa "tpéxovtag” Tov Kwdika pia, 600, TPEIG KATL. @opéc. Eotw 6Tt o€
OMEG TIC TIEPUMTTWOELG KATAARYEL OE OWOTA amoTeAéopata. Eival opwg Bé-
Bato 611 0 akyépIBuo¢ Tou TpoypPAppaToc Sivel TAVTOTE TN CWwoTH Auon;
H amdvtnon givat éx1, 81611 untdpxet mBavoTnTa Kamola @opd va Kata-
M€l oe AdBo¢ amotéleopa Aoyw kdmolou AdBoug otov alyopiOuo. To
mapddelypa mou akoAouBei mapouciddlel pia TéTola mEpImTwon:

NMAPAAEIrMA

Na Bpedei 0 LKpOTEPOG APIOUOG aTTO TO GUVOAO TWV BETIKWY APIOUWV
mov Bpiokovtal amoBnkevupévol o évav mmivaka 10 Oécewv.

3TN ouvéxela Sivetal o OXETIKOG aAYOPIBUOC yia TNV EVPECN TOU HIKPOTE-
pOU CTOIXEIOU O€ TTivaKa:
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AAYyOpLOpog MHop&de Lyua3

Aedopéva // a //

low « af[l]

i« 2

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

TéAog_enavaAnyng

AnoteAéopata // low //

Télog Mopdde Lypa3

Amé tov Peudokwdika auTtd pmopei va Bewproel Kaveic 0TI 0 alyopiBpog
gival owoTo¢ Kal mapdyel To cwoTto anotéAeopa. H opBdtnTa Tou aiyo-
piBuou Ba eheyxOei pe €va ouvolo amé mivakeg 10 BEoewy, mou €xouv
Tuxaioug aplBpolG. EoTw 0TI TPOKUTITOUV oL emduEVol THivakeg amd 3 dia-
(POPETIKEC EKTENEDELC TOU TIPOYPAUMATOC TOU aAyopibuou:

[ 11| 3 ] 2 [ 56|32 |69 |8 |90 |22] 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 og kdBe évav amd Toug mivakeg auTtoug, Ba
SwOoel 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 PIKPOTEPO OTOL-
XElo gival 1o 2. Apa gival ca@ég 0TI UTIAPXEL KATTOL0 OQAAUA OTOV aAyOpI0-
MO, TTOU €6W TTAPOUCIACTNKE WE TNV TETAPTN EKTENEDON TOU aAyopiBuou.
©a pmopoloe va gixe TapouctacHei To GPAAa TTOAD apyodTepa, SnAadn
META amd peydo aplOud emavainmTIKwy EKTEAECEWVY TOU AAyopiBuovu.

Fevikotepa, Aotrmdy, dev undpyel kapia eyyunon n empBePaiwon Tou apid-
MOU TwVv eEMavVaNAPEWV EKTENEONC EVOC akyopiBuou, péxpt va Bpedei ka-
molo MOavo o@AAUA Tou. To OQANUA OTOV TTIPONYOUEVO akyopIBpo gival
n ouvOnkn (i < 10), mou Sev eAEyxel TTOTE TNV TeheuTaia B€on Tou mivaka.

‘Etol av 10 pikpdTEPO OTOoIKE(O BpiokeTal 0TV TEAeuTaia B€on Tou miva-
Ka, TOTE 0 aAyoplOpog Ba emotpéPel AavBaouévn Tiun. BéBata, umapyel
TEPIMTWON va EMOTPEPEL TO CWOTO AMOTENEOUA, POVO AV TO PIKPOTEPO
oTolxEio Tou gival oTnv TeAeuTaia B€on €xel eppavioBei dn Kal o€ KA-
Tola AAAN PIKPOTEPN B€on TOL TMivaKa.

lNa tov umtoAoylopé Tng mBavoTtnTag va UNApEel AABOC KATA TNV EKTENECN
Tou aAyopiBpou, TapaTnEOoUUE OTL N MOAVOTNTA AUTH TIPOKUTTEL, 6TAV
TO MIKPOTEPO OTOIXEIO PBpiokeTal oTnV TeEAeuTaia B€on Tou mivaka. Apa
n mBavdétnta gival 1/10, agol umdpyouv 10 B£oelg otov mivaka. Etotn
mBavétnta va pn Bpedei o AdBog pe pia mpoomdbela ival 0,9. Av yivouv
SVo MpooTdBeleg, AOyw TNG TUXALOTNTAG TWV OTOLXEIWV TOU TTiVAKA N TTL-
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Bavotnta autn yivetal 0,9%0,9=0,81. 0Oco emavahauPAavetal n eKTEAEON
Tou ahyopiBuou yia kamola emmAéov Tuxaia akohouBia dedopévwy ot
mBavoTnTeg Slapop@wvovTal we EENC:

ApBpudg MBavétnta MBavétnta
ExteAéoswv Avelpeang Mn-AveuUpeong
AAyopiBpou LpdApatog L@dApatog

1 0.1 0.9

2 0.19 0.81

8 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 mMBavotAiTwy, ivat gavepd &tt xpetalovtal TOuAd-
X10TOV 7 MpooTdBeleg EKTEAEONC TOU aAyopiBuou yia va urtdpyxel mbavo-
™Ta ¢ 1aéNng Tou 0,5 va Bpebei éva opdlua. H mapamdvw kataypagn
TwV MOAVOTATWY aMOTENEL £vav TPOTIO EKTIUNONG Yla TOV EVTOTIONO Aa-
Bwv evog alyopiBuou. Qotoéoo, dev umopei va undpel amdAUTn acPd-
A€l OTNV EKTIUNON TWV MOAVWY CPAAUATWVY EVOC aAyopiBuou. Mevikdte-
pa Sev pmopei va undp&el amoAutn emPePaiwon TNG EYKLPOTNTAC EVOC
alyopiBuou pe xprion kdmotag mBavoloyIKNG EKTIUNONG TwV MOavWV
OQOAPATWY TOU.

H amé8e1€n tng opBotnTag VOC aAyopiBuou Ba mpémel va mepAapBavel
TG €€n\¢ Vo ouVONKeC:

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

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

levikd, n amédelén Tng opBSTNTAC EVOC aAyopiBuou dev gival eUKOAN LTTO-
Beon. 1o onueio autd Sivoupue povo éva amio mapdadelyua.

‘Eotw 611 Sivovtat SUo petafAnTég a Kat b pe Tig avtioTolyeg TIpEG Toug Kalt
OTI TIPETTEL VA TTAPOUCLACOET £vag ahyopIiBuo¢ avTtalhayig TWV TIHWVY TOUC.
Av UTTAPXEL EK TWV TIPOTEPWV TIPOPBAEYN yia TNV 0pBoTNTA EVOC alyopib-
pou avtaAAayn g Twv TIHWV SVo petafAntwy, TOTE Ba TPEMEL va aKOAoU-
On0Osi kdmola TumoToIiNGN KAl 0TNV OVopaToAoYia TwV UETABANTWV. AuTd
gival amapaitnTo, ylati eival cag@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 TTPETEl va amoBnkeuBouv og
KATTOIEC TTPOOWPIVEG METABANTEG a, kat b, avtioTolka. ETol, 0 0160 Tou
nipoPAAuatog givat va oxVeL: a=b, kat b=a,. Me autrv Tnv ovopatoAoyia
To MPSPANUa avTipeTwileTal 0TN YEVIKA TOU Hop@r. QoTd00, N Tponyou-
pevn Tumortoinon gival amid evOEIKTIKN, YIOTI TEAIKA EMAPKEI Hia emmAéov
HeTaBANnT ou Ba Asltoupynoel WG eVOIAUESOG XWPOG YIa TNV avTaAlayr
TWV TIMWV TV YeTaPAnTwy. O mPoTeVOpEVOC aAYOPIOUOC Aotmov givat:

t<a,acbkab«t
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ZUPPWVA UE T TTPONYOUHEVQ, Eival TIPO@AVEC OTL 0 aAyOPIBUOC TTOU OTN-
piCetal otnv TEXVIKN autn gival opBdc.

5.3 | MoAumAokoTnTa aAyopiOpwv

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

Souévwy, woTe va urtohoyloBei o amattolpEVOC xpovog emeepyaoiag

(processing time) kat n xwpntikéTNTa Uvriung (memory space). O Tpomog

OHWC auTtdg Tapouatadlel SUO KUPLA UEIOVEKTAUATAL:

0 ue ™ HéBodo autn sival SUokoho va TpoPAe@Bei N cupmePIPopd Tou
alyopiBpou yla kamoto aA\o cuvoho Sedopévwy,

0 o xpovog enefepyaaniac e€aptatal amd To VAIKO, TN YAWood Tpoypat-
MOTIOMOU KAl TO PHETAPPACTH KAl TTPO TIAVTWY amo tn devodTnTa TOU
TIPOYPOUUATIOTH.

‘Eto1 pmopei va cuvaxBoUv AavBaouéveg EKTIUAOELS Yia TNV mMidoon Tou

alyopiBuou.

O 6eUTEPOC TPOTIOC EKTIUNONG TNG €Midoong evog akyopiBuovu gival o Be-

wpnTikO¢ (theoretical) | aAMWC 0 AeyOUEVOC €K TwV MPOoTéPwV (a priori).

lNa 1o okomd aUTO €loAYETAl Mid PETABANTA N, TTOU eKPPALEL TO péyeBoC

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

piBuovu va 1oxvel yia omolodrmote cuvolo dedopévwy Kal aveédptnta

QTTO UTTOKEIPEVIKOUE TTAPAYOVTEC, OTIWE AUTOoi TTou avaeépdnkav. H on-

paoia tng petaAnTic autig e€aptdtal and to mPoBANUa, TToU TTPOKEITAL

va emAvBEei. Na mapddetypa, av 1o mpoAnua sival n taivéounon k otol-

XElWV TOTE N=Kk. TN CUVEXKELD O XPOVOG eMe€ePYaTiag KAl O AMAITOUUEVOG

XWPOC UVAUNG EKTIHWVTAL PE TN BonBeta piag ouvaptnong f(n) mou ek-

@pdAleLtn xpovikni moAumAokdtnta (time complexity) i Tnv moAumAokdtnta

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

ol eMAKPIBEIC TIMEG AANG HOVO N YEVIKH CUUTTEPLPOPA TWV AAYOPIOUWY,

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

ouuBoAioudc O (O-notation), 6mou to O gival To apyxikd ypdupa NG ay-

YAIKAG Aé€n¢ order kat Stapddletat "duikpov kepaiaio". AkoAouBei Suwg

€VAG TUTTIKOG OPLOUOG.

Av n moAumAokdétnTa evég atyopiBuou sivai f(n), Tote Aéyetal 61 eivai
1dénc 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 CNUAVTIKAC OPOC TOU TTOAUWVUOU gival
n tTPitn SUVAWN, APKEL va OKEPTOUE OTI KABWC To X avfavetal (Kal Teivel
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OTO AMELPO) 0 OPOG AUTOC EXEL LEYOAUTEPO «EIOIKO BAPOC» KAl CUVEXWG
kaBiotatal oNUAVTIKOTEPOC, EVW N onuacia Twv uroAoinwyv 6pwv otadl-
OKdA pewwvetal. Emmiéov, ayvoeital o CUVTEAECTNC 2 TNG TPITNS SUVAPNG
Kal £ToL TPOKUTTTEL 0TL g(n) = n3. EMopévwg, TENIKA ) TTOMUTTAOKOTNTA TOU
aAyopiBuou givat O(n3). MA£ov, n ékepaocn auth ekPEAlel TNV TTOIOTIKN
Kat Oxl TNV TOCOTIKN CUMPTTEPLPOPA Tou alyopiBuou. Katd tov idlo tpomo
av 600¢i n ékppaon f(n) =5 - 2"+ 4n? - 4logn, ToTE MPOKUTTEL 6TL g(n)=2",
KaBw¢ ayvoouvTtal ot 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 1, 2,
3 KATT. 0N PETAPBANTHA N KAl UTTOAOYIOOUIE TO ATTOTEAEC A TOU KABE dpou
™ ékppaonc. Oa mapatnErnooupe 6Tl TOAU cUvtoua (Adyou Xapty, yia
n = 10), T0 TEAIKO ATTOTENEGHA TNG EKPPAONG KATA BAon TpoépyeTal amd
™ Suvapun 2".

Néyetal 6Tt 0 GUPPBOAIoUOG O Sivel éva Avw QEAYUA YIa TNV TTOAUTTAOKO-
™NTa evog alyopiBuou, SnAadn Sivel éva pétpo, Tou TToTE dev TpoOKELTal
va Eemepdoel o akyoplBuog mpog ta emavw. Qotoo0, otn PIRAoypagia
urtdpyouv Kat dA\ot cupBoAliopoi, al\d dev Ba pag amacxoArnoouv ota
mAaiocla autou tou BiBAiou.

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

0 O(1). K&Be evtohn Tou poypdupaTog eKTEAEITAL Hia @opd 1} To TTOAU
MEPIKEG UOVO POPEC. ZTNV TTEPIMTWON aAuTh AéyeTal 0TI 0 aAyOpIOuU0g
givat otabepric moAumAokdtntag.

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

0 O(n). H moAumAokdtnTa Aéyetal yoauuikr. Auth givat n KaAUTtepn rmi-
Soon yia évav alyopiBuo mou mpémnel va e€etdoel i va Swoel oty €€o-
80 n otolxeia.

0 O(nlogn). Alaaletat 6mwe akpifwg ypagetat (n logn), SnAadn xwpig
va XpnolpoTolEiTal KAToLo €MiBeTo (OMWC yia MapAdelypa YpauLoAo-
YapIlOuIKn). TNV Katnyopia autr aviKel pia moAu omoudaia olkoyé-
vela aAyopiBuwv taglvounonc.

0 0O(n?). Tetpaywvikr moAunAokdétnta. Mpémnel va XpnoIUOTOoIEiTal HovVo
yla mpoARPATA HIKPOU peyéBouc.

0 O(n3). KuBikri moAumAokétnta. Kat autoi ot akydpiBuol mpénet va xpnot-
pormotlouvTal Hévo yila TPoBARUATA UIKPOU HeyEBouc.

0 O(2"). Zmdvia otnv PA&n xpnolpomolouvTal aAyOpIOUoL eKOETIKTG TTO-
AumAokdtnTac.

>Tov mivaka 5.3 unoloyietal o Xpovog mou amartteital amd akyopibuoug
S10pOPWV TOAUWVUHIKWY Kal EKBETIKWV TTOAUTTAOKOTHTWV WG GUVAPTNON
Tou peyéBoug Tou poPAruatog (n). BEBata umotiBetal Tt KABe OTOIXEIW-
On¢ mpdén amaitei éva pikpodeutepodhenTo. ETol av yia évav alyopiBpuo
1aé€nc O(n3) SimhaotaocBsi To péyebog Tou TPORAAUOTOC, TOTE anaiteital
oKTtam\dotog (23) xpovog yia va nepatwdei o akyopibuoc. Emiong Siam-
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OTWVETAL AUECWC OTL Ol AAyOp1OUoL eKOETIKNC ToAuTTAoKSTNTAC SEV ival
TIPOKTIKAG XPNOIUOTNTAG AKOMN Kal yia 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 awveg 3 10%2 auwdveg 3 10% awdveg

H avduon aAyopiBuwv givat 1dlaitepa onuavtiko ke@AaALo yia 600UG
UeNeTOUV BabuTepa TNV emidoon alyopiBuwv. Zkomdc pag dev sival pévo
va oxedlaooupe £vav alyopiBuo, aAd Kat va SlamoTwooupE TNy emido-
on tou, SnAadn va EKPPACOUE TNV TTOAUTTAOKOTNTA TOU HUE TO GUUPBOAI-
oMo O. X21n ouvéxela Ba e€etaocoupe Aentopepéotepa SUO ATO TOUG AA-
yopiBuoug mou avamtuxBnkav oto KEQAAALO 3, EVW YIa TOUG UTTOAOLTTOUG
Ba dwooupe am\wg Tnv avtiotolxn ékpaon Ue Bdon to cupBoAioud O.

5.3.1 Ta&ivounon gvBeiag avraAlayrg

To mo Baociké kpitrplo Tng emidoong piag pebddou taivépnong ei-
vat o aptBuédg C, mou PETPA TIG AmAITOVPEVEG OUYKPIOoEIS KAEISIwV (key
comparisons), ToU EKTEAOUVTAL PEXPL Va TEAEIWOEL N Tavopunaon. Eva
AN\o KpITrplo gival 0 aplBuog M mou PETPA TIG UETAKIVIOEIC (MOoves) TV
otolxeiwv. Ot apiBpoi C kat M gival cuvaPTAOCEIC TOU ApPIBOU N TWV CTOL-
¥eiwv, mou mpémet va taivounBouv.
Me Baon tov akyoplBpo OTwe mePLYPAPETAL 0TNV TAPAypa®o, EUKOAA
TIPOKUTITEL OTL O APIOUOC TWV CUYKPICEWV 0TNV KAAUTEPN, TN MECN KAl TN
XELPOTEPN TIEPIMTWON Eival o iS10¢. O aplBUOC auTdc givat:
C=1+2+..+(n-1)
Me Bdaon Ti¢ 1810TNTEC TNG APIOUNTIKAG TTPOOSOU TTIPOKUTITEL OTL
nin-1)
2
oV TeAIKA onuaivel 6ti n moAuTAoKOTNTA TNE TAvOUNong AUTAC Eivat
0o(n?).

C=

5.3.2 lpappikni avalqtnon

2TnV mMapdypa@o 3.6 PEAETAOAUE TNV amhovoTtepn HéBodo avalnitn-
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, Aéue 6t n avalritnon &ival
avemtuyrg (unsuccessful). To kdotog NG avalATnong LETPATAL UE TOV
aplOud Twv cuykpioewv KAeISIWV. ETOL TO KOOTOG AuTO yia TNV EMITUXH
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avalritnon cupPoAiletal pe E, evw yia tnv avemtuxn avalitnon cup-
BoAiCetal pe A.

Ag e€eTdooUUE APXIKA TTWE TIPOKUTITEL N TTOAUTTAOKOTNTA TNG ETIITUXOUG
avalAtnong o€ pn Taglvounuévo Tvaka Tou anoTeAEiTal amd n GTOIKEID.
Av ava{nTtdtal To TPWTO OTOIXEIO, TOTE N €mTUXNC avaltnon Ba KooTioel
pia olykplon, evw, av avalntdtal To SeUTEPO OTOIXEIO, TOTE TO KOOTOG
eivat 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 péoo 6po, 0 AMAITOUEVOS ApIOUOC CUYKPI-
OEWV KAESIWV yla TNV emituxn avadlntnon ivat:

Ee (1+2+..+n) n(+1) n+1
- n S o2n 2

ATIO TN 0X€0N AUTH, EVKOAA KATAAYOUE OTO CUUTTEPACHA OTL N ETITU-
XS avalntnon éxel moAumlokoTnTa TG Taéng O(n), YE TNV amapaitnTn
npoUmoeBeon o011 Ta KAedId avalntwvtal toomiBava.

H moAumAokoTnTa NG avemtuxoug avalitnong eivat emiong t1déng O(n).
AuTO TIPOKUTITEL he Bdon TV anA okéyn 6Tl 6Tav To avalnTtoUPEVO
KA&16i Sev undpyel otov Tivaka, ToTe n avadtnon Katahnyel va e€eTdoel
éva TTpog éva OAa Ta KAEISIA HEXPL TO TENOC Tou Tivaka. Av o Tivakag &i-
val Ta§lvopunuévog, Tote n Sladikaocia tng emMTUXoUG Kal TNG AVETITUXOUG
avalntnong umopei va BeAtiwdei, wotdco Kal TaAL n ToAUTTAOKOTNTA Ba

givat ypapuikig téénc.

M. 5.4. MoAunAoKGTNTEG HEPLKWV aAyopiBuwy

AAyopi8pog MoAunAokdtnta

‘0Bnon-anwBnon o€ otoifa o(1)
Elocaywyn-e&aywyn oe oupd o(1)
Fibonacci enavaAnnukn 0(n)
Ta&wépnon gubeiag aviaAhayng 0(n?
Zelplakn avadntnon O(n)
Auadikn avalntnon O(logn)

5.4 | Eidn alyopiOuwv

'Onw¢ avagépdnke Ndn kat 6Tw¢ Aavnke amd Ta TPOoNyoUuEvad, To avTi-
KE(UEVO TwV alyopiBuwv éxel peyao mAATOC Kat BABog, ueyaAn 1otopia
Kal ueyaho péNhov, kabwg sivat n faon omou otnpilovtal OAeg oxedov ol
untéAotmol Topeig tng MNMAnpo@opikig. Exouv avantuxBei, Aotrmdy, moAAd
€(6n kat katnyopiec aAyopiBuwv. Na mapdadetyua, peta&l Twv AAwV ota
TPoNYoUHEVA KEPANALA 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-
TOTNTEC IOV EEMEPVOUV TA OPLA TWV TIPOCWTTIKWV/OLKIOKWY UTTOAOYIOTWV.
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OL UTTOAOYIOTEC AUTOI XPNOIOTIOIOUVTAL ATTO UEYANEC ETTIXEIPNOELS, OPYO-
VIoOHOUG Kal 1dpupata, Kat StakpivovTal amod tn cuvOeTdTNTA TOUC, APoL
amote\ovvTal amd MOANOUC eMe€ePYAOTEC, TIOANEC KUPLEC IVAUES KOl TTOA-
Aéc SeUTEPEVOUOEC PVAHEC (HayVNTIKOUG 8{OKOUC). TOUC UTTOAOYIOTEC
auTtoug gival Suvatdv Evag akyoplOpog va KatatunOei og PIKPOTEPA KO-
MATIA TTOU EKTEAOUVTAL TTAPAAANAQ, APOU ammaITouV SlapoPETIKOUG UTTO-
AOYIOTIKOUG TTOPOUC. Z€ AUTA TA UTTOAOYIOTIKA CUCTAUATA O XPAVOC TTOU
amarteital amd évav alyéplBuo, ivatl KAAoHA Tou analtoUeVoU Xpovou
amé tov 610 aAyop1Buo o€ évav TPoowTIKO UTTOAOYIOTH, TTOU TUTTIKA S1a-
Bétel évav eme€epyaoTn, pia KUpla pviun Kal pia Seutepelouca Pviun.
H avamtuén mapdAAnAwv (parallel) alyopiBuwv yia mepiBdAiovta, 6mwg
QUTO TTOU TIPOAVAPEPONKE, €ival Mia ONUAVTIKN TTEPLOXT) TTOU ATTACXOAE(
MARBOC eMOTNUOVWY, KABWE Slagaivetal 6Tl 6TO HEANOV Ol UTIOAOYIOTEC
autoi Ba yivouv pBnvétepol kal Ba emektabei n xprion Touc. Qotéc0, ota
mAaiola Tou pabrjpatog autol dev Ba pag amaoyxoAnoet n oxediaon kat n
avaiuon mapdAnAwv alyopiBuwv.

Ma va yivel KaAUTEpa Katavontr n évvola Tou mapdAAnAou aiyopibpuov,
ag Bewpriooupe Kat AL TO APXIKO TTAPASELYpA TOU 20U KEPAAaiou, OTTou
mPEMEL va SPOUONOYHOOUUE TIC EVEPYEIEC MAC, WOTE VA YEUUATIOOUE.
‘Ouw¢ Twpa Ba Bewpricoupe 0TI epyalovtal SUo dtopa. ETol, 0 emdueVoq
mivakag Sivel TIC evépyeleg TOU KABE atduovu.

Mp&To dropo Aeitepo dropo

Mpostoacia okeuwv payelplkng  Etowacia caAdtag

Mapaokeun payntou Z1pwaotyo tpanedioy
ledpa ledpa
KaBapiétnta tpanellol [MAUoo NidTwyv Kat KOUGVIKOV

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

levikd, n évvola Tou mapaAnAopoU uldpxel Tavtou yOpw pac. MNa mapad-
Setypa, otnv tpdamela moAoi Tapieg e§uTPETOVVY TaUTOXPOVA TOUC TTEAA-
TEC TTOU SNIOVPYOLV [ia 1) TTEPLOCOTEPEG OUPEC, 0TO BEATPO UTTAPXOLV
TOAM\EG €€0001, wOTE 01 BeaTéC va @elyouy ypriyopa Kal e 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@opIKNG, N YmoAoyiotikr MoAumdokdétnta
(Computational Complexity), Siepeuvd amd Tnv avaAuTikr dmoyn Toug
alyopiBuouc kal toug ta&vopei avaloya pe tnv emidoor) Touc. ETot ouve-
XWE VEOL KAOAUTEPOL AAYOPIBOL avanmTuooovTal, VW AANOL EYKATANE(TTO-
VTAl WG KN anoteAeopatikoi. Evag alyopiBuog Aéyetal dpiotog (optimal),
av amodelxOei 6T eival TOOO amoTEAEOHATIKOG, woTe Sev PMopei va Kata-
oKkevaoOei KAAUTEPOC.

MoAvwvuutkoi (polynomial) Aéyovtat ot aAyoplBuot pe moAUTAOKOTNTA
TToU PPACOETAl 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 YeYAAn UTTOAOYIOTIKN TTPOOTIABEI0 OE avTtifeon

pe Toug ahyopiBuoug molumhokotnTtag Tdéng O(2M), O(n? 2") A O(n™), Tou

ovopadovtal un moAUwVUUIKOI 1y EKBETIKOI.

MoANEC popéEC HePIKA TTPpOPANHaTa o€ TPWTN €€€Taon potalouv mapo-

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

POPETIKO Pabuod Suokoliag W TIPOG TNV EUPECH ATTOTEAECUATIKNAG AVONG.

MNa mapdadetyua, é0Tw Ta £€1¢ Suo MpofARuarta:

[] Aibetat £&va 0UVONO SIAPOPETIKWV BETIKWV apBuUwV Xyr Xy ooy X, (OTTOU
TO N ApTIoC aplBuoc). Na Bpebouv SVo umooUvola amoé n/2 aplBuoug,
omou n Slapopd Twv aBpoloHATWY KABE LTTOCUVOAOU Va gival PEYIoTN.

[l Aidetal éva o0Uvolo SIAQOPETIKWV BETIKWV APIBUWY X, X, ..., X,, (6TTOU
70 n ApTIog apBuoC). Na Bpebouv duo umocuvola amoé n/2 apiBuoulc,
omou n Sla@opd Twv abBpolopdTwy KABE UTTOCUVOAOU va gival ENAXIOTN.

Y& oX€on UE TO TPWTO MPOPANUA, EVKOAA UTTOPOUE VA TIPOTEIVOUE

AmoTEAEOUATIKOUG aAyopiBuouc. Na mapdadelypa, pmopoupe va tagivo-

MAOOUHE TOUG N aplBpoUG Kat va Toug xwpiooupe og SVO OHASES, TOUG

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

xpnotpormoinBei n ta&ivopnon guoaiidac. MAAoTa onuelwveTal OTL Ymo-

pEl va TPoTaBE(l Kal AKOUN TTIO ATTOTEAECUATIKOG AAYOPIOUOC YPAMUIKAG

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

XEL ATTOTEAECUATIKOC AAYOpIBu0oG. H povadikn Avon otnpiletal otnv €€a-

vIANTIKA SoKiun dAwv Twv duvatwy Teomwv. Evag tétolog alyopiBuog

givat moAumokotntag O(2").

Katd mapopolo 1pomo undpxouv moAAd mpofArjpata mou Sev umopouv

va emMAUB0oUV e KATTOl0 ATTOTEAECUATIKO (SNAAdH TTOAUWVUIKS) alyo-

p1Ouo, aAd Tipémel va SoKIaoBoUV OAEC ol SUVATEC TIEPITTTWOELG WOTE
va emAexOei N kaAUTepn. Ta mpofArRuata avtd ovoudlovtal Suoyeiplota

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

BAnua TN cuvtopoTePNC S1adpoung mou TPETEL Evag TTEpLoSeLWY TTW-

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

TTOAN KAl va EMOTPEYPEL OTNV APXIKH. To TTPOBANUA AUTO avapépOnkKe wg

mapddelyua otnv apxn Tou Kegahaiou. Eva dAo yvwoto duoxeiploto

MPOPBANUA ival 0 XPWHATIOHOG VO YPAPOU. ZUUPWVA HE TO TTPOBANUaA

QUTO, TIPETIEL VO XPWHATIOOUE TIG KOPUPEG EVOG YPAPOU XPNOLUOTIONW-

VTOG VA CUYKEKPIUEVO apLBUS XpWUATWY, £T0L WOTE VO YEITOVIKEG KO-

PUPEC 1 TIEPLOXEG VA PNV €XOUV TO 810 Xpwia. AUCYEIPIOTO €MioNnG gival

TO TIPOBANA TOU XPWHATIOUOU TWV OUVOECEWV HETAEU TWV AKUWVY EVOG

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

Kopu®N va gival S1aPOopPETIKOU XPWHATOG.

Ta duoyeipiota autd mpoAraATA, TTOU AmoKAAOUVTAL Kal aVoIKTd TTPO-
BAnuata, Aéyetal 0TI aviikouv oTnVv Katnyopia twv mpoBAnuatwv NP-mAr-
PwV TIPOBANUATWY aTO TA APXIKA TV ayyAIkwv 0pwv Nondeterministic
Polynomial. Ta k4B mpoBANpa TNG KaTnyopiag autrig Sev UTTAPXEL I TOU-
Aaxlotov Oev éxel Bpebei akdun akyoplBuog emAUCKC TOUC O€ TTOAUWVU-
MIKO Xpovo.

H aduvapia Tng EMOTAUNG VA TTPOTEIVEL ATTOTEAECUATIKOUG AAYOpiBUoUG
yta moANd Suoxeiplota mpoARpaTa, £XEl AVAYKAOTIKA 0OnyROEL 0TNV
avantuén mpooeyyioTiIKwy (approximate) alyopiBuwv yia tnv emiluon
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TOUG, £TOL WOTE va emTuyXAveTtal pia amodektr AUon o€ Aoyikd Xpovo.
Néyovtag amodekTr evwooU e OTL N AUCN auTH, val Jev dev ival n KaAU-
Tepn duvatr, wotdéoo Sivel oto MPOPANA pia amrdvtnon mou mMAnotadel
TNV KaAUTEPN AUoN o€ peydho Babuo.

EupioTikdg ival 0 a\yoplBuog mou gite umopei va odnynoel o€ Jia Kahn
1 aKOpN Kat BEATIOTN AUON VOGS TTPOBANMATOC, AV EIAOTE TUXEPOIL, AAAG
pmopei va odnynoel kat o€ pia AVon Tou améxel ToAU amod T BEATIOTN
aKOMN, Kal va amoTUxEL va Bpet AUon, av eipaoTte dtuxol. Ot euploTikoi al-
yop1Buol bev gival Tumomoinpiévol kal otnpiovTal G€ Jia EUTEIPIKN TTaPa-
TPNON 1 €va TEXVAoUA 1 Hia EUTTVELCN TOU TTIPOYPAUUATIOTH. XUvHOwg
Ol TTIPOCEYYIOTIKOI akydpiBuol gival euploTikoi akydpiBpuol, arld BéBala
UTTAPYXOUV Kal TIOAOI{ EUPLOTIKOL aAyOpiBpoL TTou Sev €ival TTPOOEYYIOTIKOL.

Avakepahaiwon @

ApxIKd opioTnKe Kal avaAlOnKe n évvola Tng emidoong Twv alyopiBuwy,
HE €101KOTEPN AvaPOoPd OTN XEIPOTEPN TIEPITTWON KABE aAyopiBuou.

‘Eywve kataypagn Twv peyebwv mou emnpeadouv Tnv emidoon evog akyo-
piBuou kal Twv Bactkwv MPa&ewv yia Tnv Taivopnon, Tnv avadriitnon Kal
ToV TOANATACCIAOMO KABWCE Kal yia AN €idn mpoAnuATwy.

A6GBNKe OPIOUAC Yia TNV ATTOSOTIKOTNTA Kal Yid TNV opBoTNTa TV aAyo-
piBuwv. H moAumlokdtnTa alyopiBuwyv meptypd@etal avaluTiKA Kal Tu-
TIOTTOlOUVTAL Ol OPIOUOI V1A TIG KATNYOPIES (TAELC) TTOAUTTAOKOTNTAC TWV
TIEPIOOOTEPWV EIOWV akyopiBuwy.

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

TéNog, mapouactdleTal Kataypagr Twv eI0WV Twv aAyopiBuwy Kal Tumo-
TTOLOUVTAL JE XPrioN OPIOUWY Ol TTAéOV YVWOTo( TUTTOL aAyopiBuwv (moAu-
WVUIKOI, Un TOAUWVUIKOI, TTapdAAnAot aAydpiBuol).

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

MéyeBoc e10660v,
OpBotnTa alyopibuov,
MoAumhokdTtnTa
alyopiBuwy,
YuppoAioudc O,
Avdhuon alyopiBuwy,
Eidn akyopiBuwy,
YTOAOYIOTIKN
MoAumhokdTnTa,
Mpooeyylotikoi
aAyopiBpol,

EuploTtikoi alyopiBuol

~

5. ANAAYZH AATOPIOMQN
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Aladiktuo

http://www.ioinformatics.

org/

KéupBog OAvpmadwv
MANPOPOPIKAG HE OXETIKA
mpofARpaTa akyopiBuwy.

Epwtnoslg - Oépata yia culitnon

1

. Mota gival Ta MpwTapPyIKA EpWTHAMATA TTOU TiIBEVTAL Yia TNV Katavon-

on tn¢ emidoong evog akyopibuou;

. TLeival kal mwe Pmopei va ekppacBei n xelpdtepn mepimtwon evog

aAyopiBuov;

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

éva mapddelypa avayvwpiong Kat Kataypa@ng autol Tou peyéboud.

. A6 TTO10UG KUPLOUG TTAPAYOVTEG e€apTdTal 0 XPOVOC EKTEAEONC EVOC

aAyopiBuou;

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

YKpIoN HETAEU SUO TTPOYPAUUATWY aAYopPiOuwWY;

6. Na oploBei n amodoTikdTNTA AAyopiBuwy.

9.
10.

11.
12.
13.

. Tteivat o é\eyxoc opBoTNTAC EVOC aAyOpPiBIoL Kal TToloL TTEPLOPICHIOI

UTTAPXOULV YIa AUTOV TOV ENEYXO;

. Na meprypagei o tpomoc¢ anddeiéng tng opbdTNTAC EVOC aAyopibuou

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

Na 600¢i 0 oplopodg TNG TOAUTTAOKOTNTAG OAyopiBuou.

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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® KegdAawo

Ewcaywyn otov
[Mpoypapuatiopo

| nepIExoMENA N

H évvola tou
npoypdppatog

lotopikA avadpopn

DuoLKEG KalL TEXVNTEG
YA®WOoEG

Texvikég oxediaong
npoypappdtwv

Aviilkelpevoatpagnig
NPOYPUMHATIONOG
MapdAAniog
NPOYPAUMATIOHOG

Mpoypappatiotkd
neppdAiovia




Eicaywyn

3Ta IPONYOUUEVA KEPANALIA AVAPEPONKAPE AVOAUTIKA OTNV AVATITUEN
TwV aAyopiBuwv Kal Twv S1apépwV TEXVIKWV. XTd EMOUEVA Ke@Aala Ba
aoXoAnBoUuE pe ToV TTPpoYPAHATIoNO, SnAadn tn SlaTumwon Twv aA-
YopiBuwv o€ TéTola Hop@ry, WOTE va UImopoUyV va uhomoinBouv amno tov
UTTOAOYLOTH. TO KEQPANAIO AUTO AOXOAEITAL PE YEVIKEG EVVOLEC TTOU Eival
ATIOPAITNTEC TIPLV ATTO TNV EVACXOANoN He TN Sladikacia Tou mpoypap-
patiopov. Opiletal n évvola Tou poypdupatog, mapouataletal pia ov-
VTOUN LOTOPIA TWV YAWCOWV TTPOYPAUUATIOHOU Kal TwV 10wV TTpoypap-
HaTIOHOU, KABWGE Kal Ol TEXVIKEG TTOU XPNOLUOTTOloUVTAL Yid T CWOTH
Snuloupyia TPOYPAUUATWY. ZUYKEKPIUEVA TTAPOUGCLALOVTAL Ol TEXVIKEG
™G lEPAPXIKNG oxediaong MPOoYPAPHATWY, TOU TUNUATIKOU TTPOYPAUMa-
TIOMOU Kal KUPLa Ol apxEG Tou SopNUéVOU TTPOYPAUHATIOMOU. Emtiong me-
ptypdpetal n Siadikacia mou akohouBeital amd Tn ouvTa&n Tou TPoYPAl-
MOTOC MEXPL TNV TENIKN) TOU EKTENEON ATTG TOV UTTOAOYLOTH Kal TN ARYN
TWV ATTOTEAECUATWV.

AdakTIKOi oTOYOL

>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 TTPOYPAUMATIOMOU Kal Va TIEPLYPA-
(PEL TA BACIKA XOPAKTNPIOTIKA TWV TEXVIKWV TIOU XpNOolomolovvTal,

[ va SloTuTWVEL TA TTAEOVEKTA OTA TOU SOUNUEVOL TTIPOYPAUUATIOUOU,

O

va TTepLypa@el Tn Sladikaoia eKTENEONC EVOC TTIPOYPAUUATOC,

0 vaava@épel Ta Bacikd TPOYPAUaTA TTOU TIEPIEXEL EVA TTIPOYPAUUATI-
OTIKO TIEPIBANOV.

MpogpwTAOELG

[0 H dnuioupyia Tou alyopiBuou apkei yia va emAVCoUUE éva TpoRANUa
OTOV UTTOAOYIOTH;

MNwg Sraxelpiletal I TANPOPOPIEC O UTTOAOYIOTAG;

I'vwpilelc KAToIEC YAWOOEC TTIPOYPAUUATIOUOU;

Mwc¢ kat yloti eEehiooovTal ol YAWOOEC;

O 0O od

H umapén ocuykekpipévwv pebodoloylwv kat Texvikwv Bonbdst otnv
eniluon Twv mpoBANUATWY;
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6.1 | H évvola Tou mpoypAappatog

H emiAuon evég mpoBARATOC e TOV UTTOAOYLOTH TIEPIAAUBAVEL OTIWG EXEL
nén avagepOei, Tpia e€icou onuavtika otadia.

[] Tov akpiPr mpocdioplopd Tou mPoPAUATOC.
[] Tnv avamtuén tou avtiototyou akyopidbuou.

(] Tn Slatdmwon tou akyopibuou oe KatavonTr Lop@H Ao TOV UTTONO-
YIOTH.

O TTPOYPAUMATIONOG aoXOAE(TAL Pe TO TpiTo auTd otddlo, Tn dnuioup-
yia Tou mpoypdupatog SnAadr Tou cUVOAOU TWV EVTOAWV TTOU TIPETIEL
va 600600V oTov umtohoyloTr, WoTe va bhomotnBei 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 nén 6ti ol alyopiBuol kat ot Sopég de-
Sopévwy gival pia adldomaotn evotnTa.

O TIPOYPAUMATIONOC Eival AuTOC TToU Sivel TNV eVTUTIWON OTL OL UTTOAO-
YIOTEC gival €EUTTVEC NXAVEC TTOU EMMIAUOULV Td TTOAUTIAOKA TTpoBARpaTa.

H evtunmwon auth opwc ival amiwg pia Peudaiodnon. O umoAoyloTic,
WG YVWoTdVY, gival pia pnyavr) mou katahafaivel povo SU0 KATAOTATELS, Ol
ormoie¢ avtimpoowmevovTal e SUo aplBuoug, To undév Kat To éva, Ta Yn-
@ia Tou SuadikoU CUOTANATOC. TO HOVO TIPAYIA TTOU KAVEL O UTTOAOYIOTIG
gival oTolxelwdelG evEpyeLeG € akoAouBieG auTwv Twv SV0 YN®iwy, aAAG
QUTEG TIG EVEPYELEG TIG EKTENEL pE aoUAANTITN TaxVTNTA. O UTTOAOYIOTHAG
pmopei amAd va amoBnkeVEL TN VAN TIG akoAouBieg Twv Suadikwv Yn-
@iwv, va TIC aVaKTd, va KAVEL OTOIXEIWSELC APIOUNTIKESG TTPAEEIG UE AUTEC
KOl Va TIG CUYKPIVEL

6.2 | lotopikn avadpopn

Am6 T dnpioupyia TOU TTPWTOU UTTOAOYIOTH HEXPL CHHEPA €XOUV AANA-
Eetmdpa moAAA Tpayuata. Ol TPWTOL UTTOAOYIOTEG, TEPAOTIOL OE PéyeB0og
AaAAd pe TApa TTOAD TTEPLOPIOUEVEG SUVATOTNTEC KAl UIKPEC TAXUTNTEC
ene€epyaoiag e€ehixBnkav o€ TOAU UIKPOUG O UEYEDOC UTTONOYIOTEC UE
TEPAOTIEC 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 AglToupyiag Twv umoAoyloTwy mou SlatunwOnKav To Hakpvo 1945
a6 tov ®ov Néupav, Sev dAa&av mpakTika kaBdlou. Tnv idla apyry e€¢-
A&N ouolaoTIKA £X0UV Kal Ol YAWOOEG TTIPOYPAUUATIOHOU, Ol OTIOIEG, AV
Kat eeNiooovtal kat cuvexwg epmiouTifovTal pe vEeg SuvaTOTNTEG, TA XA -
POKTNPLOTIKA TOUG Kal Ol BACIKEG TOUC IOIOTNTEC OUCLACTIKA TTAPAUEVOUV
Ta d1a.

6. EIXATQI'H XTON NPOTPAMMATIZMO

O yA®ooeg
npoypapgyatopol
avantuxlnkav pe
oKono TNV entKovwvia
ToU avBpwnou
(Nnpoypapyatioti) Pe tn
pnxavi (unoAoylotn).
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orizvo: I

Eva mpdypauua os yA\wooa
pnxavi¢ givat yia akoAou-
Bia duadikwv Yneiwv, mou
amoTEAOUV EVTOAEC TPOC TOV
ene€epyaoTr) yia OTOIEIWSEIG
Aeltoupyiec.

Ot evioA€qg o€ GUPBOAKA
yAwooa anoteAolvat
ané cupBoAikd ovépata
nou avtigtolxolv o€
€VIOAEG TNG YAwooag
pnxavig. Ot cupBoAikég
yAwaooeg eivat
ouvOEdEPEVEG E TNV
OPXITEKTOVIKA KABe
UnoAoyLoTA.

6.2.1 Nwooeg pNXaving

APXIKA Y10 VA UTTOPECEL O UTTOAOYIOTHAG VA EKTENECEL ial OTTOLAOATIOTE AEL-
Toupyia, émpeme va 600800V kateuBeiav ol KATAAANAEC akohouBisg amd 0
kal 1, SnAadry evtolég og pop@n kKatavonTr amd Tov umtoAoyloTr aAAd
aKATAVONTEC Ao Tov AvBpwro. O TPOTOC AUTOC HTAV ETTTTOVOC Kal ENA-
XIOTOl UITopoUcav va ToV UAOTTOIoOoUY, apol anmaitouoe Babid yvwon
TOU UAIKOU Kal TNG OPXITEKTOVIKIC TOU UTTIOAOYIOTH.

O mpWwTOo¢ UTTOAOYIOTAG, 0 Tepipnuog ENIAC, yia va "mpoypappatt-
OTEl", WOTE VA EKTENEOEL KATTOLOUC UTTONOYIOHOUC, ETTPETTE VA aANAEouV
Béon ekaTovtAdeg SIOKOTITEG KAl Va pUBULIOTOUV avTioTolxa OAEG oL
kaAwdwoelg, dtadikaoia e€aipetikd emimovn kal xpovofopa. O "mpo-
YPOUMATIONOC" TWV TTPWTWYV AUTWY UTTOAOYIOTWY, SEV TAV OUCIAOTIKA
TIPOYPAUUATIONOG HE TN ONUEPIVE évvola Tou dpou. O uTToAOYIoTHG ava-
S1apBpwvodTaY, WOTE VA EKTEAETEL TOUC ATTAITOUEVOUG UTTOAOYIGHIOUG Kal
OTn ouvéxela Empere va aANAel TTAAL N S1dpBpwaor Tou, WOTE va EKTENE-
o€l évav AANO UTTOAOYIOUO.

O1 eVTOAEG eVOC TIPOYPAUATOC KA OHIEPA UETATPETOVTAL € AKOAOUB{EC
mou amotehovvtal amd 0 Kal 1, TIG EVTOAEG 0€ YAWGGa PnXavAg, 0w
ovopalovtal, ol OTToieg EKTEAOUVTAL ATIO TOV UTTOAOYIOTH).

6.2.2 YUMPBOAIKEG YAWOOEG 1 YAWOOEG
XapnAou emmédou

ATIO TA TTPWTA XPOVIA APXLIoaV Va YivovTtal TPooTdBeleC yia Tn Snuloup-
yia piag oupBoAikric yY\wooag, n omoia, evw Ba €xel évvola yia Tov dvBpw-
110, B0 HETATPEMETAL EOWTEPIKA ATTO TOUG UTTOAOYIOTEG OTIG AVTIOTOLXEG
akohouBigg 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 utoAoytoTtr o€ pia akoAouBia duadikwv Pneiwv Kal oTn GUVEXELD
umopei va ekteheoTel. To €pyo TG peTdppaong To avalapPdvel éva €1d1-
KO TIPOYPAUA, O GUMBOAOMETAPPACTAC (assembler).

H xprion Twv mpwtwv autwv cUPBOAIKWY YAwoowy, mou cuveyi(ouv va
XpnotpomolovvTal yia €181koug okomoUg, ATav oa@wg pia eEENEn amo
TIG aKkatavonTeg akoAouBiec Suadikwv oTolxeiwv. QoTdo0 Tapéuevav
0TeVA OUVOESEUEVEC UIE TNV OPXITEKTOVIKI TOU KABE umohoyloTr. Emiong
Sev S1€0eTav eVTONEC TTI0 OUVOETWVY AEITOUPYIWY 0ONYWVTAC £TCL O€ M-
KPOOKEAN Mpoypdupata, mou ftav SUGKOAO va ypa@ouv Kal Kupla va
ouvTnPENBoULV. AKOUN TA TTPOYPAUUATA €V UITOPOUV VA HETapEPBOoUY O
AoV S1a@QOoPETIKO UTTOAOYIOTH, AKOWN Kal Tou idlou kataokevaoTh. Ot
YAWooEC auTég ovopdalovTal SUMBOAIKEG 1 YAwOOEC Xapnhou emimédou,
a@poU ££aPTWVTAL ATTO TNV APXITEKTOVIKH TOU UTTOAOYIOTH.
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10101000 00001010

INDEX=$01 sum = O

10001100 00000001 SUM=$02 FOR index=1 TO 10
00111100 LDA #10 sum=sum+index
01010001 0000001 STA INDEX NEXT index
01000011 00000001 CLA END
11000000 11111010 LOOP ADD INDEX
10001100 00000010 DEC INDEX
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 abpoiouatoc Twv aptBuwv 1 éwe 10

6.2.3 NTA\wooeg uYPnAoL emmédou

Ot mapamdvw avemdpKeleC TwV CUUPBOAIKWY YAWOOowWwV Kal N mpoondBela
yla KOAUTEPN EMIKOIVWVia avBpwmou-pnxavic odiynoav ota TéAn Tng
Sekaetiag Tou '50 oTNV EUPAVION TWV TTPWTWV YAWCCWY TIPOYPAUUATI-
OMoU uPnAoL emimédou.

To 1957 n IBM avéntuée tnv mpwtn YAwooa uPpniol emmédou, tn
FORTRAN. To 6vopa FORTRAN mpoépxetat amo Tig Aé€eig FORmula
TRANslation, mou onuaivouv petdgpacn tunwv. H FORTRAN avamtuxon-
KE WG YAWOoOod KATAANNAN yia TNV eMAUON HaBNUOTIKWY KAl EMOTNUOVIKWY
npoPAnudtwv. To mpoypappa mou ypdgetat o FORTRAN 1| o€ omoladrimo-
T€ AA\N YAwooa uPnlov emmédou, petagpdletat anmod tov idlo Tov urtolo-
YIOTH OTIG AKOAOUBIEC TwV EVTOAWV TNG UNXAVAC e TN BoriBela evog e101-
KoL TIPOYPAMUATOC, TTOU ovouddeTal HETAYAWTTIOTAC. To iSlo mpoypapua
FORTRAN umopei va ekteheoTei o€ omolovdrmoTe AANO UTTOAOYIOTH, OPKE(
VA UTTAPXEL O AVTIOTOIXOG METAYAWTTIOTNG YIO TOV UTTOAOYLOTH auTo. H
YAwooa FORTRAN petd amd moANéC alayEG, TTPOOONRKEG Kal BEATIWOELC
XPNOIUOTTOLEITAL AKOUN KAl OHHEPA YIA ETTIOTNHOVIKEG EQOAPHUOYEG.

€ PROGRAM EQUATION
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 ('AQPIXTH')
4 FORMAT ('AAYNATH')
50 STOP
END

2x. 6.2. HyAwooa FORTRAN unripée

N mEWTN YAWOOA MPOYPAUUATIOUOU
uynAov emmédou. MNMpdkerrat yia
YAwooa katdAAnAn yia umoAoyiouodc,
&V voTepel otn dlaxeipion

apyeiwv Sedouévwy Kal yevIKOTEPA
aApaptBunTIKWv mAnpogoplwv. 'vwplos
TTOAEC BEATIWOTEIC L€ KUPIOTEPOUG
otabuouc Tic ek66oeIC 4, 77, 90/95 Kai
Visual FORTRAN. To mpéypauua tou
mapadeiyuaroc emAvel Tnv e€iowon

a' BaBuou.

6. EIXATQI'H XTON NPOTPAMMATIZMO
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H FORTRAN, mapd ta 1oXupd XapakTnELoTIKA TNG Kal TIG CUVEXEIC ala-
YEC TTOU TNV KaBIoTOVoAV CUVEXWC ATTOTEAECUATIKOTEPN, OEV UMmopouce
va KAAUYEL TIC ATTAITAOELG 0€ OAOUC TOUC TOUEIC SpaoTnPIOTATWY, OTIWE
Kal Kapia aAAN YAWooad mpoypauHaTiopoU 8ev katdgepe. ETol avanTtu-
xOnkav kat cuveyiouv va avantiooovTal TOAEG YAWOOEG TTIPOYPAMMA-
TIoHOU Yia S1AQopEeC TEPLOXEC SPACTNPLOTATWV.

To 1960 avamtuxBnke pia AGAAN YAWooa, 0TaBUOC OToV TTPOYPAUUATIONO,
n YAwooa COBOL. H COBOL 6nw¢ dnAwvel Kal To 6voud tng (COmmon
Business Oriented Language - Kowvrj YA\wood TpocavatoAlGUEVN OTIG
ETIXEIPAOELC) €ival KATANNAN Yia avATTTUEN EUITOPIKWY EQAPUOYWY, KAl
YEVIKOTEPA SIAXEIPIOTIKWV EQapuoywy, Topéag émou n FORTRAN voTe-
pouoe. H COBOL kaBiepwBnke w¢ mPOTUTIO KAl XPNOIUOTIOINONKE amo
TOAEG eTTIXEIPOELG KABWC Kal armd OAn tn dnuoaota Soiknon. H y\wooa
YVWPLoE TTOAEC eKSOOEIC Kal TTApa TTOANEC EQapOYEC BpiokovTal og Xpn-
on akoOun Kat orpEPa.

IDENTIFICATION DIVISION.

PROGRAM-1D. EQUATION.

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.
SOURCE-COMPUTER. IBM-PC.
OBJECT-COMPUTER. IBM-PC.
SPECIAL-NAMES. DECIMAL-POINT IS COMMA.
DATA DIVISION.

WORKING-STORAGE SECTION.

77 X PIC S9(6)V9.
5y.6.3.HydvooacogoL | B PIC S9(6) .
Snuioupyribnke and tnv Grace L PIC S9(6) .
77 W-X PIC -(6),-.

Marray Hopper, a§iwuatiké tou
mmoAguIkoU vauTikoU Twv HIMA, To

1960. H COBOL ékave duvartrj tnv AUt

PROCEDURE DIVISION.

DISPLAY ' AQYXE A'.

aélomoinon Twv umoAoyIoTWV amo Ti¢

. . ACCEPT A.
ETMXEIPNOEIC KAl TOUG 0pYaVIOUOUG

DISPLAY ' AQXE B’.

TTAPEXOVTAG IOXUPOTATEG

] . , ACCEPT B.
Suvardtnteg Siayeipiong apxeiwv
p , p DISPLAY ' ‘.
Sedouévwy. Eva mpdypauua COBOL
p . . IF A =0 GO TO ROYT-1.
S1abétel Téooepig umodlaipéoelg
COMPUTE X = B * (-1) / A.

(divisions). H y\wooa xpnoiuomolel
TIEPIYPAPIKS TPOTTO yia TN ouvTtaén

MOVE X TO W-X.

, . . DISPLAY ' H AYZH EINAI VWX
TWV EVTOAWV LE Xprion pnudtwy
oy . STOP RUN.
™¢ ayyAiki¢ yAwooac, émws ADD, ——
MULTIPLY, MOVE K.Am1. ue amotéleoua IE B -0

™ Snuioupyia yeVIKAG UAKPOOKEAWV
TpoypauUUdTwV. KaBe evtoAr tng
YAwooac tepuartifetal ue TeAgia.

DISPLAY ' AOPIXZTH’

ELSE

DISPLAY ‘ AAYNATH'.

To mpdypauua Tou mapadeiyuatog

emAvel Tnv e€iowon a' Babuod. STOP  RUN.
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Mia amo TI¢ onUAvVTIKOTEPES YAWOOEG TTPOYPAUMATIOMOU PE EAAXIOTN
TIPOKTIKN €EQAPMOYT, AANA TTou €N PEace 181AITEPA TOV TIPOYPAUMATIOUO
Kal TG eMOpeve YAWooeg, eival n ALGOL (ALGOrithmic Language - A\yo-
p1BuIkA YAwooa). AvamtuxOnke amo Eupwmaioug eMOTHPOVES, apXIKA TO
1960, ue okomd TN dnpiovpyia YEVIKAG @UONG TTPOYPAUUATWY TTOU VA N
OUVOEOVTAL UE CUYKEKPIMEVEC EQUPOYEC.

10 REM ENIAYSH EEISQRHY A’ BAOMOY
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 81G600N UE TNV EUPAVION TwV uikpolUmodoyiotwy (1975).
O mpwto¢ SiepUnVeUTiC TNG YAwooac o 8K ROM ritav épyo twv Bill Gates kai
Paul Allen. A¢ onusiw6ei 61 n etaipeia Microsoft 1i6pU6nke amé tov Bill Gates
YIa TNV EUTTOPIKN EKUETAAAEVON auToU Tou SigpunveuTi. H ékdoon GWBASIC

mapouvatdletai o 1981 ue tov IBM PC. KUpio xapaktnploTiké TnG yAwooag ivai n
Umrapén aplBUwWyY TwV YpauUwyY Tou TPOYPAUUATOC, Ol 07T0i01 XPNaloTToloUVTal
Kat w¢ Béoeic mpoopiouol evtoAwv StakAddwonc. EEEAIEN Tn¢ yAwooac eivat ot
ekdo0¢eic QuickBASIC kat Visual BASIC. To mpdypauua 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
TPOOoTAONOE, XWpPIic emTuyia, va KAAUPEl OAOUC TOUG TOUEIC TOU TTPO-
YPAUMATIOUOU, EMOTNUOVIKOUG KAl EUTTOPIKOUE, aVTIKABIoTWVTAG TOCO
™n FORTRAN 600 kat tnv COBOL.

210 XWwpo TG Texvntng Nonpoolvng avamtuxBnkav SUo YAWOOEG apKETA
S10pOopeTIKEG 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 MNpoypappatiopdc) otig apxég Tou '70. Ot SUo auTég yA\wo-
0€EC Xpnotpomnolovvtal o€ eoPARuata TexvnTnE vonuoouvng (EUmelpa ou-
otApata, mayvidia, eme€epyacia QUOIKWY YAWOOWV K.ATT.).

AUO ONUAVTIKOTATEG YAWOOEC YEVIKOU OKOTIOU, Ol OTToieC avamtuxOnkav

T Sekaetia Tou '60 aANA XpnotpomolouvTal TApa TOAU OTIG NUEPEG Mag,
€ivat n BASIC kai n PASCAL.

H yAwooa mpoypappatiopot BASIC (Beginner's All Purpose Symbolic
Instruction Code - TupoAikog Kwdikag Evtohwv lMevikrig Xpriong yia Ap-
XAPLOUG) apXIKA avamTuxOnkKe, Ommw¢ SNAWVEL Kal TO OVOUA TNG, WE YAWO-
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TO KYBOS :A

Zy. 6.5. Hydwooa npoypauuatiopot LOGO
oAokAnpwOnke to 1967 otn Bootwvn amd
Tov Seymoyr Papert. To évoud tn¢ mpoépxetal
amd tnv eAMAnviki Aé€n "Adyoc”. Mpdkeital yia
YAwooa katdAAnAn yia tnv eilcaywyrj oTtov

PU HOME PD

REPEAT 4 [FD :A RT 90]
PU SETPOS [20 20] PD
REPEAT 4 [FD :A RT 90]

PU SETX :A SETY O PD

TTPOYPAUUATIONO HABNTWV UIKeC nAIKiac. To
mpoypauua tou mapadeiyuatog oxebidlel évav

KUBo akurc A ue 81aboxIKEC KIVAOEIG Ol

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 MPOoYPAUUATIONO. ZXESIAOTNKE
yla va ypd@ovtal cUVTOuad TTPOYPAMMATA, Ta orfoia eKTEAOUVTAL UE TN
BonBela digpunveuTn (interpreter). H avantuén ouwe Twv pikpolmolo-
YIOTWV Kal 0l ouvexei ekdOOEIG TNG YAwaoag BoriBnoav otnv e§amwon
NG, TOOO WOTE VA YiVel iowg N SNUOPINECTEPN YAWOOA OTOUC TIPOCWTTI-
KoU¢ urtoloyloTéc. H Tumomoinor tng &€ amd ) Microsoft pe T ekdooelg
QuickBasic kal kUpta pe tn Visual Basic, kaBiépwaoe tn YAwooa wg mpoTu-
TT0 Y10 QVATTTUEN EQPAPPOYWY OE TIPOCWTTIKOUG UTTONOYIOTEG.

H yAwooa PASCAL (SnpoUpynua tou kaBnyntr Niklaus Wirth) épepe pe-
YAAEG aANaYEG OTOV TIPOYPAUMATIONO. Mapoucidotnke o 1970 Kat oTn-
pixtnke mdvw otnv ALGOL. Eival pia yA\wooa YeVIKAG xpriong, n omoia
givat KatdA\AnAn t1éo0 yia Tnv ekmaideuon 600 kat tn dnuioupyia loxu-
PWV TTPOYPAHUUATWY KABE TUTTOU. XAPAKTNPIOTIKO TN YAWOOAC gival n
KataAAnASTNTA yia T Snuioupyia Sopnuévwy mpoypaupdtwy. H PASCAL
yvwploe Kal ouveyiCel va yvwpilel tepdoTia eEamiwon €181KA 0To XWwpo
TWV UIKPOUTTOAOYIOTWV Kal anmoTéAETE TN BAon yia TNV avantuén aAwv
LoxuPoOTEPWY YAwoowv onwg n ADA kat n Modula-2.

210 Héoa Tou 1960 TTAPOUGCIACTNKE YIO TTPWTN POPA Mia TeXVIKN oxedi-
aong MPOYPAUUATWY 1Tou EUEANE va aANAEEL pL{IKA TOV TPOTIO AVATITU-
&N¢ mpoypappdTtwy Kabwe Kal TIC (1EC TIC YAWOOEC TTPOYPAMUATIOMOV.
H texvikr Tou dopnpévou mpoypappaticpol n omoia e€ac@alilel Tn
Snuioupyia TPOYPAUUATWY ATTAWY OTN CUYYPAPH Kal TNV Katavonon
Kal eUKoAwV otn S16pBwon. O Sounuévog TPOoYPAUMATIOUOC Kal Ta Xa-
POKTNPIOTIKA TOU Ba TAPOUCIACTOUV EKTEVWC OE EMOMEVN TIAPAYPAPO.

2x. 6.6. HyAwooa LISP dnuioupyribnke to (DEFUN a-exiisosi (a b)
1959 oto MIT. lNpodkertat yia un Stadikaciakn (setf apot (- (/ b a)))

YAwooa ou mpoopiletal yia v eneéepyacia
ouuBoAIKkwy Sebouévwv. Baoikéc TUmog
Sebouévwy, amd tov omoio e€dAou mipe Kal
T0 6voud g, eival n ouvedeuévn Aiota. 2To
mapddelyua gaivetai pia ouvapTnon e
YAwooag, mou emAvel Tnv e€iowon a' Babuod.
To mpoypauua ektereitai Sivovtag otn ypauun
EVTOAWV T1.X. (a-exisosi 2 5).

(princ a)

(princ b)

AN

(princ
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Mia akopn yA\wooa mou yvwptoe peydin diddoon eival n yh\wooa C. H C
avantuxonke ota epyactripla tng eTalpeiag BELL kat xpnoipomotribnke
yla tnv avamtuén tou Aettoupyikol cuatrpatog Unix, y\wooa pe loxupd
XOPAKTNPLOTIKA, HEPIKA Ao auTd Kolvd pe Tnv Pascal katdAnAn yia avd-
tué€n SoUNUEVWY EQAPOYWV OANA KAl e TTIOANEC SuVATOTNTEG YAWOOAG
xapnAou emmédou. H C e€ehixtnke otn yYAwooa C++, TTOU €ival AVTIKEIUE-
VOOTPAPNC. H 16£a TOU AVTIKEILEVOOTPAPOUC TTPOYPAUHATIONOU TTa-
POUCIACTNKE Yla TTIPWTN Qopd 0Tn SeKAETia TOU ‘70 Kal GuVeXi(el akOuN
va am\wveTal aAAalovtag Tov TapadosiaKko TTPOYPAUMATIONO. AGYw TNG
ONMOCIOG TOU AVTIKEIUEVOOTPAPOUG TIPOYPOAUMUATIOHOU HEPIKA OTOIXEIN
Tou mapouaotalovtal o€ EexwPLoT 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"”) ;

3 2. 6.7. HyAwooa npoypauuatiopot C
avantixOnke ota epyaotripia Bell tng
auepikavikriG etaipeiag At&T 1o 1972 amé tov
} Dennis Ritchie. H yl\wooa C sivai pia dounuévn
} S1adIkactakn yAwooa YeVIKIC xpriong mou
XxapaktnpiCetal amé AtétnTa 0TNV éKPPAcn
Kat yia mAoUoia ouAAoyn TEAEOTWV Kal TUTWV
} Sebouévwv. 2teva ouvdedeuévn ue o UNIX,
n yAwooa C xpnoiuormolgital eupuTata yia
Snuioupyia AEITOUPYIKWY OUOTNUATWY Kal
} A wv makétwv AoyiouikoU. To mpdypauua Tou
mapadeiyuatog emAvel tnv €iowon a' Babuod.

else {
printf (YAAYNATH\n”) ;

else {
printf ("X = $f\n”, -b/a);

return O;

Ta televtaia xpovia xpnotuomolsgital 1dlaitepa, 181KA yla TTPOYPAUUATL-
ouo oto Aladiktuo (Internet), n JAVA. H JAVA €ival pia avtikelyevootpa-
@N¢ YA\wooa mou avantuxOnke amod tTnv etaipeia SUN pe okomod tnv ava-
nitué€n EQappoywy, o Ba eKTEAOUVTAL OE KATAVEUNUEVA TTEPIBANOVTA,
OnAadn og Sl1apopeTIKOUC UTTOAOYIOTEG Ol oTToiol €ival cuvoedeévol OTO
Aladiktuo. Ta TpoypaupaTa autd YmopoUV va ekTeAoUvTal amo Slagpope-
TIKOUG UTTOAOYIOTEC, TTPOCWTTIKOUC 1] HEYAAA CUCTAMATA HE SIOPOPETIKA
A€ITOUPYIKA cuoTAATA XWPIG AAAYEG.

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

6. EIXATQI'H XTON NPOTPAMMATIZMO

11



TTPOYPAUMATIOTIKA TIEPIBANOVTA TTOU UTTpXAV, Tav TTOAD SUOKOAN £w¢
aduvatn n avantuén eQapUOYWY, IKAVWY VA EKPUETAANEVOVTAL TA YPAPIKA
QUTA XOPOAKTNPIOTIKA.

CLEAR
? V1. EIYATQI'H STOIXEIQN”
? “2. EKTYIQSH ETIKETQN”
? “3. IMPOBONAH”
? M. TENOX”
INPUT “EmiAééte [1..4] : “ TO CHOICE
DO CASE
CASE CHOICE=1
APPEND
CASE CHOICE=2
LABEL FORM PELATES
CASE CHOICE=3
BROWSE
OTHERWISE
QUIT
END CASE

2. 6.8. H dBASE mapouoidotnke ota téAn ¢ Sekastiag tou ‘70 amd tnv etaipeia
Ashton-Tate apyika yia uikpoUmmoAoyloTéG 8-bit kat apydTepa yia mPOCWIKOUS
umoAoyiotéc. H dBASE urripée o omoudaidtepog ekmpoowmog eEEAIYUEVWY YAWOOTWY
Kal EPYaAEiwV MPOoypaUUATIOUOU TNE ETOXAC UE KUPIO XAPAKTNPIOTIKO TIC EEQIPETIKEG
duvatrdétnteg 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 autd ouvéfale otnv supeia S1adoon Twv mpoowITKWV
urmoAoytotwv. H mAéov Stadedouévn ékGoon ritav n dBASE Il Plus. EEEANER Tng

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

‘Etol epgavioTnkav YAWOOEG 1 VEEC EKOOTEIC TWV YAWOOWV TTOU UAOTIOL-

OwyAwooeg uPnAou
ennédou xpnatonolouv
WG EVIOAEG anAég
AEEeLG TNG ayyAKNAG
YAwoaag akoAouBwviag
auotnpoUq Kavoveg
ouvtaéng, oL onoieg
petagpadovtal ané tov
{510 Tov unoAoyloth

o€ EVIOAEG 0€ YAwoaoa
pNXavig.

oloav TIG £VVOLEC TOU 08NYOUMEVOU ATIO TO YEYOVOG TIPOYPAMMATIGHOU
(event driven programming) kal Tou OmTIKOU TTPOYPAHHATIOHOU (visual
programming).

Me Tov 0po OTITIKO €VVOOUE TN SuvatoTnTa va SnUIOUPYOUHE YPAPIKA
0AOKAN PO TO MEPIBANOV TNG EQAPUOYNG, Yia Tapddelyua ta mAaiota dia-
AGyou ) Ta pevou. Me Tov 6po 0dnyoupevo 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.

Otmio S1adedopéveg YAWOCEC TTIPOYPAUUATIOHOU OE YPAPIKO TIEPIBAANOV
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

MITOPOUV Va avagepBouv:

0 O QUOIKOTEPOC Kal Mo "avBpwmivoc" TpOTo¢ ékgpacng Twv TPoBAnudTwy. Ta mpoypdupata o€
YAwooa uPnlou emmédou gival Mo KovTd ota TTPOBAAUATA TTOU EMAUOUV.

0 H ave€aptnoia amd Tov T0MO TOU UTTOAOYIOTH. Mpoypdupata o€ pia YAwood uPpnAou emmédou
MITOPOUV va EKTEAEOTOUV € OTTOIOVORTIOTE UTTOAOYIOTH e EAAXIOTEC 1] KaBOAov petatpoméc. H
SuvatoTnTa TNG METAPEPOIUOTATAG TWV TIPOYPAUUATWY EivVal ONUAVTIKO TTPOCOV.

0 H eukolia g ekudOdnong kat ekmaideuong we amoPEOLA TWV TTPONYOUMEVWV.

0 H 81opBwon Aabwv Kal N cuvTHPNOoN TPOYPAUUATWY 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 HIKPATEPO XPOVO va avamtU-

Eouv MPoypAUATA TTOU XPNOIUOTIOIOUVTAL OE TTEPIOCOTEPOUG UTTONOYIOTEG.

~

6.2.4 TAWGOOEG 4NG YEVIAG

O1 YAwooec uPnAol emmédou (YAWOOECG 3nC YEVIAC) YVWpPLoav JEYAAn
emruyia AOyw Twv MAEOVEKTNUATWY TTOU TTapoudtalouv. QoTOCO ameu-
BUvovtal pévo og TPOYPAUMATIOTEG. O XPHOTNG EVOC UTTOAOYIOTH SeV €ixe
™ SuvatdtnTa va eM@EPEL AANAYEC O€ KATIOLO TTPOYPAUA, TTPOKEIUEVOU
Va IKAVOTIOIACEL Jia VE avAyKN Tou. 2Tadlakd 0w TTOANEC YAWOOEC
€QOJIAOTNKAV [UE EPYOANEIQ TIPOYPAUUATIOOU TTIOU ATTOKPUTTTOUV TTOAEG
AETITOUEPELEG IO TIG TEXVIKEG UAOTIOINONG KAl UE AUTA O XPOTNG UMTOPE(
va EMAUVEL LOVOC TOU UIKPA TIpoARpaTa epappoywy. AuTA n avéavope-
VN TAoN AmOKPUYPNG TNG APXITEKTOVIKAG TOU UAIKOU Kal TNG TEXVIKAG TOU
TIPOYPAUUATIOMOU 08 yNnoE OTIC YAWOOEC 4Nn¢ YeVIAG.

ZTIC YAWOOEC AUTEC 0 XProTNG €VOC UTTOAOYIOTH €xel TN SduvatdtnTa,
OXETIKA EUKOAQ, VA UTTOBANEL EpWTACELG OTO CUCTNA 1 VO AVATITUCGEL
EQAPHOYEC TTOU AVAKTOUV TTANpo@opiec amd Bdoelg dedouévwy Kal va
kaBopilel Tov akpIPr] TPOTIO EUPAVIONG AUTWV TWV TTANPOPOPLWY, OTIWC
OTO TTAPASELYHA 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 emotpé@el 1o dvoua, Tn B€on Kal To oBo6 Twv umaAAfAwy
¢ S1evBuvonc 20 mou kepbiCouv mavw amd 3.000€.
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4 )
TAZINOMHZH TAQXXQN MPOTPAMMATIZMOY

'O\eC 01 YAWOOEG TPOYPAUUATIOHOU TTOU €x0ouV avanmtuxBei péxpt orjuepa avTIMPoowITeLouV S1dPo-
PEC I6€EC TTAVW OTOV TIPOYPAMMATIOUO Kat n KaBepia givatl ouvrBwg KaAAUTEPA TTPOCAPUOCUEVN OF
OpIopEVEC KaTnyopieg TPOBANUATWY. 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 AvTiKelpevooTpaweic YAwooeg (object-oriented languages)
0 Zuvaptnotakég yY\wooeg (functional languages) m.x. LISP

0 Mn dadikaciakég yYAwooeg (non procedural languages) n.x. PROLOG. XapaktnpiCovtal emiong
Kall WG YAWOOEC TOAU uPnAou emmédou.

U Mwooeg epwtanavtioewv (query languages) m.x. SQL.
Mia G Ta&ivépunon pmopei va mpokUYel pe Bdon v meploxn xpriong. Me autd to kpttrpto Slakpi-
VOUUE:

U FAWOoEG YeVIKNAG XPRoNG. OswpnTIKA KAOE YAWOOA YEVIKAG XPHONG UMOPEl va Xpnotpomoindei yia
v enduon omotoudrmote MPoANUATOC. YTV TPAEN WOTOCO KABE YAWooa €xel oxedlaoTel yia va
avTamoKpivetal KAAUTEPA o€ oplopévn Katnyopia mpofAnudtwy. Alakpivovtal oe:

0 F\Wooeg eMOTNMOVIKAG KatevBuvonc (science-oriented languages) m.x. FORTRAN
0 F\wooeg umopiki katevbuvong (business-oriented languages) n.x. COBOL.

A¢ onUEWWOE( 0TI 0pIoUEVEG YAWOOEC Ta KATaPEPVouV €€ioou KaAd Kat 0Toug U0 TTPONYOUEVOUG
Topeig m.x. BASIC, Pascal.

0 FAWOOCEC MPOYPAUMATIGHOU GUGTNUATWYV (system programming languages) m.. C.
0 FAwooeg TeXxvnTiG vonpoaouvng (artificial intelligence languages) m.x. LISP, PROLOG.

0 FM\wooeg 181K XPNong. MpoKeltal yia Y\wooeg TOU XpNOLOTTOloUVTAL O EISIKEG TIEPLOXES EQAP-
HOYWV OTTWG TL.X. OTA YPAPIKA UE UTTOAOYIOTH, OTN POMUTTOTIKY, 0TN OXESIOoN OAOKANPWUEVWY KUKAW-
pdtwy, ota Zuothpata Aloiknong Bdoswv Asdopévwy, otny ekmaideuon Péow UTTOAOYIOTH K.qL.

Moia givatl n KaAUTEPN YAWGOA TIPOYPAHUATIOHOU

3TNV 1OTOPIA TOU TTPOYPAUHATIOHOU éxouv avamtuxBei XINASEG YAWOOEG Kal auTr T OTlypr Xpnoluo-
TTOLOUVTAL LEPIKEG EKATOVTADEC. YTIAPXOLUV YAWCOEG KATAAMNAEG yia avamTtuén €I0IKWV EQAPUOYWV Kal
AAAEC KATANNAEG Y1a YEVIKH XPrion. YTIAPXOUV YAWOOEG KATAMNAEG yia ekmaideuon Kat AAEG yla ava-
TITUEN EUTTOPIKWV EQAPUOYWV. MAWCTEC TIOU EMTPEMOUV TNV EUKOAN avATTuén EQAPUOYWY O YPAPIKO
TEPIBANOV Kal ANNEC TTOU EKPETONAEVOVTAL TA TTAPANNAA CUCTAMATA. YTIAPXOUV YAWOGEG TTOAU IOXUPEC
OANG TTOAUTTIAOKEG Kall YAWOOEC XwpPIG HEYANEG SuvaTOTNTEG ANAA ATTAEG KAl EUKOAEG OTNV eKUdOnon. O
TIPOYPAMMATIOTAG KAAEiTaL va eMAEEEL TNV "KaAUTEPN" YAWOOA yla va UAOTIOIRCEL TO TIPOYPAUUA.
MropoUue va 1oxuptotoUue pe Befatdtnta 6Tt pia yAwooa mpoypauuatiopol mou va eival VTIKEIUEVIKA
KaAUTepn amd Ti¢ AAAEG Gev UTTAPXEL, OUTE TPOKEITAL VA UTTAPEEL.

H emAoyr TG YAWooag yia Ty avantuén piag epappoync e€aptdtat and to €ido¢ g epapuoynig, To
UTTOAOYIOTIKO TTEPIBANNOV OTO OTI0i0 B EKTEAEOTEI, TA TTPOYPAUUATIOTIKA TTEPIBANNovTa 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 YVWOEIG KAl TIPOTIUAOELG.
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6.3 | DUCIKEG KAl TEXVNTEG YAWOOEG

Ol YAwooeg mpoypappatiopol avantixOnkav yla va Pmopei o mpoypap-
HaTIOTAC VA SIVEL TIC EVTOAEC TTOU TTPETIEL VA EKTEAEDEL O UTTOAOYIOTIG.
Xpnotgomotouvtal SnAadh yia TNV EMKOIVWVia Tou avBpwmou Kal TNG
MNXAVNG, OTIWG AVTIOTOLXA Ol PUOIKES YAWOOEG XPNOILOTIOI0UVTAL YIA TNV
eMKovwvia Peta&u Twv avBpwrwv. Ot YAWOOEC TTPOYPAUUATIOHOU, TTOU
elval texvnTég YAWooeg, akohouBoUV TI¢ BACIKEG EVVOLECG KAl APXEC TNG
YAwoGooAoyiag, EMOTAUN TTOU HEAETA TIC PUOIKES YAWOOEC.

Mia yAwooa poodiopiletal amd 1o aA@Afnto Tng, 1o Ae§INOYI0 TNG, TN
YPOUMATIKN TNG KAl TEAOC TN onpactoloyia TnG.

To ah@apnto

ANARNTO piag YA\Wooag KaAETal TO GUVOAO TwV OTOIKEIWV TTOU XPNOIo-
moleital amd T y\wooa.

Na mapddetypa, n eNANVIKA YAwooad mepléxel Ta €€i¢ ototxeia: Ta ypay-
pata Tou akgapntou medd kat kepahaia 48 dSnhadn xapaktrpeg (A-Q kat
a-w), Ta 10 Yneia (0-9) kal 6Aa ta onueia oti€nc. AvtioTtolxa n ayyAikn
YAwooa mepINapBAvel Ta ypdupata Tou ayyAltkol ahgapritou (A-Z kat
a-z) kaBwg kat Ta Pneia kat OAa ta onueia oTtiéng mou xpnolpomolouvTal.

To Ae&i\oylo

To Ae€INoylo amoTeleital amod éva UTTOGUVOAO GAWV TwV AKOAOUBIWV TTou
SnpoupyouvTal amd Ta otolxeia Tou aA@aprtov, Tig Aé€elg mou eival de-
KTEC amo Tn YAwooa. Na mapddeiyua, otnv EMnVIKA YAwooa n akoloubia
Twv ypappdtwy ABTA gival ekt apou amoteAei Aé€n, aAAd n akolouBia
ABTAA dev amotelei AéEn TG ENNVIKAGC YAWooag, dpa Sev givat dekTn.

H lpappatiki

H Mpauuatikn amoteAital amo To TUTTIKO 1) TUTTOAOYIKO (accidence) Kat
TO OUVTOKTIKO (syntax).

Tumiko gival To cUVOAO TwWV Kavovwy TTou opilel TIC LOPPEC UE TIC OTTOIEC
pia AéEn eival amodekTh. Na mapddelyua, otnv ENNVIKN YAWooa ol AéEEIC
YAWOOQ, Y\wooac, YA\WOOoEeC gival 0eKTEC, v N AéEn YAwooat bev ival
amodeKT).

JUVTAKTIKO €ival TO GUVOAO TwV KavOvwv Tmou kaBopilel Tn vouudtnTa
¢ Sidtaéng kat Tng ouvdeonc Twv Aé€ewv TN YAwooag yia Tn Snuiouvp-
yia mpotdoewv.

H yvWon Tou CUVTAKTIKOU EMITPETEL TN SNUIOUPYIA CWOTWV TTPOTACEWY
OTIC PUOIKEC YAWOOEC, EVW OTIC YAWOOEC TTPOYPAUUATIOHOU T Snuioup-
Vi CWOTWV EVTOAWV.

H onpactoloyia

H onuacioloyia (Semantics) givat To cUVoAo Twv Kavovwy 1Tou Kabopilel
TO VONUa Twv AéEEWV Kal KATA EMEKTAOT TWV EKPPACEWV KAl TIPOTACEWY
TTIOU XpNOolJomolouvTal 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 NPOTPAMMATIZMO

KdBe y\wooa
npoadiopidetal and
10 aA@ApNTo g,

10 Ag&IAdy16 NG, Tn
YPOAHHATIKA TNG KaL Tn
onpactoAoyia 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 PUOIKWY Kal TEXVNTWV YAwoowv gival n du-
vatotnta e€ENENG TOUG. Ot QUOIKEG YAWOOEC e€ENIOOOVTAL CUVEXWG, VEEC
Aé€elc SnuioupyouvTal, KAVOVEC YPAMMATIKAC Kal ouvTa&ng aANalouv ue
Vv mdpodo Tou Xpdvou Kat auTtod ylati n YAWwood Xpnolpomoleital yia tTnv
emkowvwvia petaL avbpwmnwy, mou e€elicoovtal kal aAalouv avdioya
E TIG ETTOXEG KAl TOV KOIVWVIKO TTEPIYUPO.

AvtiBeTa ot TeXxVNTEG YAWOOEC XapaktnpilovTal amd oTactpotnTa, apou
kataokeudlovtal cuveIdNTA yia éva CUYKEKPIUEVO OKOTTO.

Q01600 cUXVA Ol YAWOOEG TTPOYPAUUATIOHOU BeATIWVOVTAL Kat HETABAN-
Aovtal amd Toug Snutoupyouc Toug, e okotd va SlopBwBouv aduvapieg
1 va KAAUYOUV LEYOAUTEPO EVPOC EPAPHOYWV I TEAOC va aKoAouBricouv
TG véeg e€elielc. O yY\wooeg mpoypappatiopol ahdlouv og emimedo
Slahéktou (yia mapadetypa GW-Basic kal QuickBasic) i o€ emimedo emé-
KTaong (ya mapadetypa Basic kat Visual Basic).

6.4 | Texvikég oxediaong mpoypappaTwyV

ATIO TNV apxn TNG ELPAVIONG TWV UTTOAOYLIOTWVY YivVovTal CUVEXEIC TTpo-
omndBeleg avantuéng ueBoSoloylwy Kal TEXVIKWV TTPOYPAUMATIOHOU, TTOU
Ba e€aopaliCouv Tn dnpiovpyia amwy Kal KOUPWV TTPOYPAUUATWY, TNV
€UKOAN YPa®r} TOUG 600 KAl TNV KATAVONOT] TOUC.

6.4.1 lepapxikn oxediaon mMPoypAUHATOG

H texviki Tng lepapyikng oxediaong kat emiduong i n dtadikacia oxe-
Siaong "amd emdvw mPog Ta KATw" OTIWG cuxvd ovoudletal (top-down
program design) mepA\audvel Tov KaBopIopd Twv BACIKWV AETOUPYLIWV
EVOC TIPOYPAUMATOC, O€ aVWTEPO MimedO, Kal TN CUVEXELD TN dtaoTaon
TWV AEITOUPYIWV QUTWV O ONO Kal PIKPOTEPEC AEITOUPYIES, UEXPL TO TE-
A\eutaio emimedo MO o1 AEITOVPYIEC Eival TTOAU ATIAEC, WOTE va EMAUBOUV
€UKOAQ.

Y KOTIOG TNG lEpapPXIKNG oxediaonc eival n Sidomacn Aotmov Tou PofAn-
MATOC O€ [ia O€lpd amd anmn\oVoTepa UMOTTPORARUATA, TA OTToid va gival
€UKOAO va emMAUBOUV 08NYWVTAC OTNV EMAUCN TOU APXIKOU TTPOBARUATOC.

MNa tnv umofondnon ¢ lEpapyxiknig oxediaong xpnoiponotovvtatl did-
POPEC SIAYPAUMUATIKES TEXVIKEC, OTTWC Yla TTAPASElya To S1Aypauia Tou
ox\HaToG 6.9.

6.4.2 TUNMATIKOG TPOYPAMUMATICUOG

H 1epapyxikn oxediaon mpoypdupaTog UAOTIOLEITAL UE TOV TUNMUATIKO
TIPOYPAUMUATIONS. MeTd TNV avAAuon Tou TPpoAAUATOC € avTioTolxa
umonpoAnuata, kabs ummompdPAnua amotelei avefdptnTn evotnTa
(module), mou ypagetat {exwplotd amod Ta UTTOAOITTA TURHATA TTPOYPAU-
MaTOG,.

H cwoth Slaipeon tou apxikol mMPoApatog o€ umtonpofAfpaTa Kat
KOTA CUVETIELO TOU APXIKOU TTIPOYPAUMATOG OE TUAUATA TIPOYPAUUATOG
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gival pia Stadikaoia apketd TOAUTAOKN Kal Ba eEETAOTEI O EMTOUEVO Ke-
@ahaio.

ESw mpémel va onUElwOE 0TI O TUNUATIKOS TTPOYPAUMATIOUOC SIEUKOAU-
VEL TN SNUIoVPYIa TOU TTPOYPAUHATOC, MEIWVEL T AAON Kal ETITPEMEL TNV
EUKOANOTEPN TTAPAKOAOVONON, KATAVONON KAl CUVTHPNON TOU TTIPOYPAU-
HaTOG amo TPiTouG.

MPOrPAMMA
®OPOAOTIAX
Eloaywyn , Extinwon
Aedopévwv ’ LocuicLol ’ AnoteAeopdtwy ’
YnoAdyloe YnoAdyloe @dpo
®opohoyntéo nou nNponAnpwBnKe
YnoAdyioe YnoAdyioe
Ewg6onpua Ekntdoelg

2. 6.9. lspapyikn oxediaon umoAoyiouoU Tou PApou 1008HUATOG

6.4.3 AOUNMEVOG TTIPOYPAMHUATIONOG

H peBodoMoyia mou onuepa €xel emkpatrnogl amdAuta Kal oXeSOv ONEG ol
OUYXPOVEC YAWOOEC TIPOYPAUUATIOMOU uTtooTnpifouv ival o Sopnuévog
TIPOYPOAUMATIONOC (structured programming). O dopunuévog mpoypauua-
TIOMOG TTAPOUCIACTNKE O0Ta PEca Tou 1960.

JUYKEKPIUEVA To 1964 o€ éva ouvéSplo oTo lopanA mapoucidoTnke éva
Keipevo Twv Bohm kat Jacopini pe tig BewpnTikég apyxég Tou Sopnuévou
TIPOYPAUMATIOpOU. Ot amdYEL; TOUG Sev yivav apxIKA EUPUTEPA YVWOTEC
Kal amodekTég, aAd To 1968 o kabnyntng Edsger Dijkstra dnuoocicuoe
€va Keipevo mmou ékave 1I8laitepn aioBnon kat épueAe va aldel otadiaka
TOV TPOTIO TIPOYPAUUATIONOU KABWCE Kal TIG iBIEC TIC YAWOOEC TIPOYPAMA-
TIopoU. O TitAo¢ TNG HEAETNC auTt¢ ritav "GO TO Statement Considered
Harmful - n evtoAr) GOTO Bewpeitar emPBAaPNAG" kal Ogpehinve To Sopnpé-
VO TIPOYPAMATIOMO. XPEIAOTNKE OPWG VA TTEPACOLV APKETA XPOVIA, WOTE
va apxioel va Siadidetal n xprion Tou Sounuévou TTPOYPAUUATICHOU.

Tnv emoxn ekeivn Sev ummpxe pia peBodoloyia yia Tnv avamtuén twv mpo-
YPAUUATWY, Ta TPoypdpaTa ATav peydAa Kal idlaitepa pmepdepéva e
amotéAeopa va {odeveTal mapa MOAUG xpdvog TOC0 0T cuyypa®r 660
KUpla otn 816pBwon Kal T PETEMEITA CUVTHPENOT TOUC. Baoikdg Aodyoc yia
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Ta MPoBARUATA AuTd ATav N aAdyloTn XPHoN Uiag eVTOAAC, TNG EVTOANC
GOTO mou xpnotpomnololpevn dAAale SLapKWG TN Por) ToU TIPOYPAUUATOG.
O Sopnpévog TPOYPAUHUATIONOG avamTUXONKe amd TNV avAykn Vo UTTAPXEL
Hia kowvr) peBodoloyia otnv avamtuén Twv MPoyPappdTwy Kat T Yeiwon

Twv evtodwv GOTO mou xpnolpomololvTal 0To MPOYPAUUA.

/

N

GOTO: TO MAYPO NMPOBATO TOY MPOTPAMMATIZMOY

2NV l0TOPIa TOU TPOYPAUMATIOMOU Kapia AN evtoAn Sev oulntrOnke TG00 TTOAD OCO N EVTOAN
GOTO (myatve). H evtoAry GOTO éxel wg amoTéAeoua TNV aAAayr TG PORG TOU TIPOYPAUMATOC, TNG
SlakA&dwong o€ pia AN eVTOAR] TOU TIPOYPAWHATOG EKTOG Ao TNV EMOPEVN. H eVTOAR autr Xwploe
TOUG TIPOYPOUMATIOTEG O€ SVO avTIHAXOMEVEG OpddEeG. H pia amoteleito amd @avatikolg umooTnpl-
KTEC TNG Xpriong Tou GOTO, ot omoiol e T Xxprion tTg éAuvav eVkoAa Kal afacdvioTta mpofAfuata
NG avATTUENC TWV TIPOYPAUMUATWY TOUG Kal N SeUTEPN UE TTOAEUIOUG TTOU €BAETAV OTL N EVTOA AU
ntav ureLBuvn yla Tn Suokolia otnv apxikn oxediaon TN AVoNG, oTNV MapakoAolONoN Kat Kata-
vONoN TOU TTPOYPAUMATOC KAl TEAOG 0T cuvThpnon. O Sounuévog mpoypauationdg mponABe amod
TNV avAykn Tou TEPLOPIoUOU TNG ave&éheyKTng xpriong tou GOTO.

H xpnon tng evioArg autng 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 Ap16ubdbc>0 TOTE GOTO 1

AN Ap1Bubdbc=0 TOTE GOTO 2
TPAYE ‘ApvntLlxog’

GOTO 4

1:TPAVE ‘@cT1 LKOC’
GOTO 4

2: TPAYE ‘Mndév’
GOTO 4

4:! TuvéxelLa,

AN ApLBpdéc>0 TOTE TPAYE ‘Oct1LkdC’
ANMIQT AN Ap16uéc=0 TOTE T'PAVE ‘Mndév’
AM\IQS TPAYE ‘Apvnt LkOC!

TENOZ AN

H xprjon tou GOTO kdvel akdpa Kal auTtd TO HIKPO TUARUA TTPOYPAUMATOG SUOKOAO 0TV Katavonon
TOU Kal 0TNV TTapakoAoudnor Tou.

'O\eC Ol OUYXPOVEG YAWOOEC TIPOYPAMMATIONOU uttootnpiouv To SOUNUEVO TTPOYPAUUATIONS Kal
S1a0étouv eviolég mou kaBloTouv Tn Xpron Tou GOTO mepttt. Na Adyoug Opwe cupPatdTnNTaG e
TI¢ MaAOTEPEC EKOOOEIG TOUC KABWCE Kal yla AOYOU¢ CUVTHPNONG TTOAWY TTPOYPAUUATWY, HEPIKEG TN
S1atnpPoUV 0TO PEMEPTOPIO TWV EVTOAWV TOUC.

3TN ouvéxela autou tou PBiPAiou n evtoAry GOTO Sev Ba pag amaoxoAoel Kat KaAd givatl va un xen-
olgoToleital otV avantuén mPoypPaAUUATWY.

\
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O SopNUEVOC TTPOYPAUMATIONOC Sev gival amiwg éva €i60¢ TTpoypaa-
TIoPOV, €ival pia peBodoloyia cuVTAENG TTPOYPAUUATWY TTOU €XEL OKOTIO
va BonBroel Tov mpoypappaTioTr) 6TV avantuén cVVOETWY TPOYPAUMA-
TWV, Va LEIWOEL T AAON, va e€a0@aliosl TNV EUKOAN KATAVONON TWV TIPO-
YPaUMATWY Kat va S1euKkoAUVEL TiG S10pBwaElg Kal TI aANayEG Os auTa.

O Sopnuévog MPoypapUaTIoHAG oTneifeTal oTn XPrion TPIWV Katl pévo
oTolxelwdwv Aoyikwv Sopwv, Tn Sopn tng akohouBiag, tTn Soun Tng
emAoyn¢ Kat Tn dopn TG emavainyne. ‘O\a ta mpoypduata Umopouv
va ypa@ouV XPnCIHOTOIWVTAG HOVO auTEG TIG TPELG dopég KabBwg Kat
ouvduaopo Toug. KaBe mpdypappa 6mwg Kat KOs evotnta mpoypdp-
HaTog €XEl HOVO Hia €i0060 Kat povo pia £§odo.

Ot Tpel auTég SopéC TapouaIAoTnKav 0To Ke@AAalo 2 kat Oa emavain-
@BoLV OTa EMOPEVA KEPANALA.

Av Kal 0 SOUNUEVOC TIPOYPAUMATIOHOG APXIKA EMPAVIOTNKE CAV Mid TIPO-
ondBela meploplopol Twv eviodwv GOTO, onpepa amoTelei Tn Bacikn
peBodoloyia mpoypaupaTIoHOoU.

O Sounuévog TTPOYPAUUATIOHOG VOappUVel Kal BonBdel Tnv availuon
TOU TIPOYPAMMATOC OE EMUEPOUG TUARUATA, £TOL WOTE CrUEPA 0 6po¢ o-
HUNUEVOG TIPOYPAUMATIOHOG TIEPLEXEL TOOO TNV LEPAPXIKH oXediaon 600
KOl TOV TUNUATIKO TIPOYPAUHUATIONO.

4 )

MAgoveKTApATA TOU SOUNUEVOU TIPOYPAMUATIOUOU

ETTypauuatikd UmopoUE VA avVAQEPOULIE TA £ENC TTAEOVEKTIUATA TOU SouNnUEVOUL TTPO-
YPOUUATIOOV.

Anpioupyia armA\oUoTEPWVY TTPOYPAUUATWY.

AUEON HETAPOPA TWV OAYOPIOUWYV o€ TpoypAUUaTaL.

AlgukéAuvon avaluong Tou TPOYPAUUATOC OE TURHATA.

Meploplopdc Twv AaBwv KATd TNV avantuén Tou poypauaToC.

AlgukéAuvon otnyv avdyvwon Kal Katavénon Tou TTPoYPAUUATOC armd TPITou.

I I Iy I

EukoAoTepn S16pBwon Kal cuvtripnon.

N J

6.5 | AVTIKEIMEVOOTPAPG TIPOYPAHUHATIOHOG

Mia véa 16éa 0ToV TTPOYPAUUATIONS YEVWWNONKE OTIC TayWwUEVES vopRNnyL-
KEC OKTEC 0Ta TEAN TNG SekaeTiag Tou '70 Kal Tépace TOAU ypryopa oTnv
AN pePLd Tou ATAavTikoU. MPOKELTal yla HIa VEA TACT AVTIMETWITIONG
TIPOYPAMMATIOTIKWY AVTIARYPEWY Kal SOUWV TTOU OVOUALETAL AVTIKEIME-
vooTpa@ng (object-oriented) mpoypappatiopoc. Tnv teheutaia SekasTia
€XELYIVEL N EMKPATOVOA KATACTAON KAl €XEL AANGEEL PL{IKA Ta HEXPL TIPLV
amod Aiya Xpovia yvwoTd Kal 0tabepd onueia avapopdg Twv TPoypap-
HOTIOTWV.

H 18¢a Tou avTIKEIUEVOOTPAPOUC TTPOYPAMUATIOHOU N TNG AVTIKEIJE-
Voo Tpa@pou¢ oxediaong éxel Ti¢ pifec TNG o€ MOAL amoikn 16éa. Eva
TPOYPAUMa TTEPLYPAPEL "evépyelec” (emefepyaaoia) mou epappolovTal
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Mua yAwooa
npoypappatopoy nou
unootnpiel napdAAnAo
NPOypPauMatiops sivat n
OCCAM.

navw og dedopéva. Eva Baocikd epwtnua mou Tibetal gival av n @ilo-
co@ia, N SO ToU TTPOYPAUUATOC gival TTPOTIMOTEPO vVa oTnpileTal OTIC
"evépyelec" i ota dedopéva. H amavtnon o€ autod To pwtnua mpoodio-
piCel ka1 ™ Bactkn diapopd avapeoad oTIC TAPASOCIAKES TIPOYPAMMATI-
OTIKEG TEXVIKEG KAL OTNV OVTIKEIMEVOOTPAPH TIPOOEYYLON.

H avtikelpevootpanig oxediaon ekhapfdvel wg mpwtevovta Sopikd
oTolXEla EVOG Tpoypdappatog ta dedopéva, amd ta omoia dSnpioupyouvTal
ME KATAAANAN Hop@oTIoinoN Ta avTiKeipeva (objects). Autn n oxediaon
amodeixOnke OTL EMPEPEL KANUTEPA ATIOTEAECUATA, APOU TA TIPOYPA-
pata mou SnuioupyolvTal €ival TTEPIOCOTEPO EVENIKTA KAl ETTAVAXPNOL-
pormotjotua. B€Bata, dnuioupyouvtal pia oglpd amd eVAoya EPWTHUATA,

onw¢ "Tt akpIPwg eival éva avTikeipevo;", "Mw¢ mpoodlopifouue Kal Te-
plypagoupe éva avtikeipevo;", "Mwg to mpdypappa xelpietal Ta avTIKei-
peva;" "Mw¢ Ta avtikeipeva cuoxetiCovtatl petadu toug". AMavtioelg o
QUTA TA EPWTAMATA KABWE KAl AVAAUTIKH TTAPOUGIAch TOU AVTIKEIMEVO-

OTPAPOUC TTPOYPAUUATIOMOU UTIAPXOUV OTOo Ke@AAalo 11.

DuoIKA O AVTIKEIPNEVOCTPAPNG TTPOYPAUUATIOUOG XPNOIUOTIOLE TNV LE-
papxIkn oxediaon, ToV TUNUATIKO TTIPOYPAUUATIONO Kal AKOAOUBE( TIg
OPXEC TOU SOUNUEVOU TIPOYPAUUATIGHOU.

6.6 | MapdAAnAog MPOYPAMUATIOUOG

Mia dAAN pop@n TPOYPAUMATIOMOU TTOU avanTUCOETAL TEAEUTAIA KAl
mOavov oTo HENOV va yvwpioel peyain avbnon sival o mapAaAAniog
TIPOYPOAUUATIONOG. ZXETIKA TPOOPATA EUPAVIOTNKAV UTTOAOYIOTEC TTOU
Ee@elyouv amd TNV KAACLKK ApXITEKTOVIKI Kal S100£TOUV TIEPIGGOTEPOUG
amo évav emefepyaoTtéc. Ol emeéepyaoTtéC autoi potpdlovtal Tny idla pvi-
KN Kat Aettoupyouv mapdAANAa eKTEAWVTAC SIOQOPETIKEG EVTOANEC TOU
18iou mpoypdupatoc. Ot UTTOAOYIOTEC auToi epgavifovtal BewpnTiKdA va
TETUXAVOUV TaXUTNTEG, TTOU €ival ACUANNTITEG Yl TOUG TUTTIKOUG UTTONO-
YIOTEC e évav eme&epyaoTh. Na va eKUETAOMNEUTOUNE SUWE TNV TAXUTNTA
TIOU TIPOCPEPEL N APXITEKTOVIKN TOUG, TIPETTEL TO TPORANUA va SlaipeOei
O€ TUAMATA TTOU EKTEANOUVTAL TTAPAAANAQ KAl TN CGUVEXELQ VA TTIPOYPAL-
MOTIOTEL O€ éva TIPOYPAMMATIOTIKO TTEPIBANNOV TTOU VA ETITPETIEL TOV TTA-
PAANAO TTPOYPAUMATIONO.

'Onw¢ avapépOnKe Kal 0To KEPAAaAIo 5, 0 TAPAAANAOC TTIPOYPAUUATIOUOG
OTOTEAEL Hia ONUAVTIKN EMOTNHOVIKA TTEPLOXN, N orfoia e@elyel amd Ta
opla autoL Tou BiPAiovu.

6.7 | NMpoypappatiotikd nepiBailovta

KdaBe mpoypappa mou YpAa@TnKe o€ OToladAITOTE YAWOOCA TTPOYPOUUATL-
OMOU TIPETIEL VA ETATPATIEL OE LOP@T AVAYVWPICIUN Kal EKTEAECIUN amd
Tov urtoAoytoTr, SnAadri o€ eVTOAEC YAWOOAG UNXAVAG.

H petatpomn autr emtuyxdavetal Ye TN XPrion EI0IKWV PETAPPACTIKWY
TIPOYPAUUATWV. YTTAPXOUV SUO PEYANEG KATNYOPIEG TETOIWV TTPOYPAN-
MATWY, Ol METAYAWTTIOTEG (compilers) kal ol dlepunVveVTEG (interpreters).
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O peTayAwTTIoTAG S€XETAL OTNV €I0000 €va TTPOYPAUMA YPAUMEVO OFE Jia
YAwooa vPniol emmédou Kal mapdyel éva looduvapo mPoypapa o€
YAwooa pnxavric. To Tehevutaio pumopei va ekteleital omotedrmote amd
TOV UTTOAOYIOTH Kal gival TeEAeiwg ave§dpTnTo amd To apXIKO TPAYPApUAL.
Avtifeta o SigppnveuTnc Stadadel pia mPog pia TIG EVTIOAEG TOU apXIKOU
TIPOYPAUMATOC KAl Yla KaBepia ekTeNei auéowg pia icoduvapun akoloubia
EVTOAWV UNXAVAC.

To apyiko mpoypappa Aéystal TRyaio mpoypaua (source), EVw To TTPO-
YPOUMA TTOU TTAPAYETAL AT TO UETAYAWTTIOTH AEYETAL AVTIKEIMEVO TIPO-
ypauua (object).

To avTikeipevo MPOypaupa Eival eV O€ HOP@H KATavoNnTH amd Tov UTTo-
Aoylotr, aAd ouvnBwg Oev gival o Béon va ekteleatel. Xpelaletal va
ouuMANPwOEei Kal va cuvdeBel pe AN 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 OUVOECN OVOUAeTal GUVEETNG — POpP-
TWTAG (linker- loader). To anmoTéAeoua Tou cuvdETN gival n TTapaywyr Tou
€KTENEGIHOV TIpOYPAUpaTOC (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 LOVO OTNV TTEPI-
TITWON TTOU TO APXIKO TTPAYPAUUA OV TTEPIEXEL CUVTAKTIKA AAON. Tig Te-
PIO0OTEPEC POPEC KABE MPOYpappa apxikd Ba €xet AaBn. Ta Adbn tou
TPOYPAUMATOC €ival YeVIKA SUO0 16wV, AOYIKA Kal CUVTAKTIKA. Ta Aoyikd
A&On eppaviovtal povo oTNV EKTENEDT, EVW TA CUVTAKTIKA AABn 010
0TAS10 TN METAYAWTTIONC.

Ektevng mapouaiaon twv AabBwv Kal Twv TPOTIWV TTou avTipeTwriovTal
yivetal o€ emopevo Ke@alalo. ESW avagépoupe 6Tt Ta Aoyika Adon mou
eival ta mAéov ooPapd kat SUokoAa oTn S10pOBwaoN Toug oPeilovTal o
O@AAUATA KATA TNV UAOTIOINGN TOU aAYOPIOOU, EVW TA CUVTAKTIKA OQEi-
AovTtal 0 avaypAUMATIOUOUC OVOUATWY EVTOAWY, TapdAeipn Srihwong
Sedopévwy kat pémel 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 0 SIEPUNVEUTHC AVIXVEUEL AOLTIOV TA CUVTOKTIKA AAON

Kal epgavifel kKatdAnAa SlayvwoTikd pnvopata. To otadlo mou akoAou-
B¢l eivat n 816pBwon twv Aabwv. To S1opbwpuévo mpoypappa emavai-
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Ta oUyxpova
oAokAnpwpEva
NPOYPUPHATIOTIKG
nepBdAiovia

Oev napéxouv anAwg
éva petagpactn

plag ydwaooag
npoypaypatgpod.
Mepiéxouv 6Aa ta
npoypdypata Kat 1a
epyaAeia nou anattolvrat
Kat fonBouv tn
ouyypa@n, TNV EKTEAECN
Kat kUpta t 616pBwaon
TWV NPOYPAUHAT®V.

mofdaAAeTal yia petayAwttion Kat n dtadikacia autr emavaiapufdvetal,
HEXPLG 6Tou e€alelpBoUlv MApwG OAa ta AdOn.

H xprion HETAYAWTTIOTH €XEL TO PEIOVEKTNUA OTL, TPOTOU XPNOIUOTOINOEI
€va TIPOYPAUUA, TTIPETEL va TIEPAoEL amd Tn Sladikacia TNG METAYAWTTIONG
Kat ouvdeonc. Ad TNV AAN PEPLA N XPron SIEPUNVEUTH €XEL TO TTAEOVEKTN-
Ma TNG APEONG EKTENEONG KA GUVETIWG Kal TN apeong S1opbwonc. Opwe n
EKTENEDN TOU TTPOYPAUMATOC KabioTatal o apyry, CNUAVTIKA HEPIKEG QO-
PEC, amd eKeivn TOU LI0OSUVAOU EKTEAECIIOU TTIPOYPAMATOC TTOU TTAPAYEL
0 HETAYAWTTIOTAG. MAvVTWCE Ta oUYXPOoVA TIPOYPAUMATIOTIKA TTEpIBAANovTa
mapouatdlovtal cuvrBwC PE PEIKTEG UNOTIOIATELS, OTTOU XPNOIUOTIOLETAL
SlepunVveuTic KaTtd TN @don dnuioupyiag Tou MPOYPAPUATOC KAl ETA-
YAWTTIOTAG Y1 TNV TEAIKH €K600N Kal EKUETANNELON TOU TIPOYPAUUATOC,.

Aweppnveutig Apxwé Mpdypappa MeTayAwTIOTAG
AvdAuan - ‘EAeyxog
Avixveuon - EktéAeon <=——  EvioAn 1
EvioAnig 1
|
Avdhuon - ‘EAeyxog l )
Avixveuon - EktéAeon <=—— EvioAn 2 MsrqumTrlon
EvioAng 2 — ®dptwon
| YUvdeon
l OAWV TWV EVIOAWDV
Avéhuan - ‘EAeyxog EktéAeon
Avixveuon - EktéAeon <——  EvioAn n O)\OK)\n,POU
EvioAic n TOU MPOoyPAUpaTog

2x. 6.11. Aiabikaoia uetdppaong Kat EKTEAEONG eVOS mpoypduuaTog

MNa tnv apxikn cuvtaén Twv mpoypaupdtwy kat tn S10pOwor Toug oTn
OUVEXELD XpNOoloTolEiTal éva 181KO TPOYPAa TTou ovopddleTal cuvTda-
Ktng (editor). O ouVTAKTNG €ival OLUCIAOTIKA évag MIKPOG EMEEEPYAOTIC
KeIWEVOU, Le SuvatdTnTEG OUWCE TTOU SIEUKOAUVOUV TN YPHYOopPn YPa®r
TWV EVTIOAWV TWV TIPOYPAUMATWV.

MNa tn dnuioupyia, TN HETAPPAON KAl TNV EKTENEDT EVOC TIPOYPAUMUATOC
ATTAITOUVTAL TOUAAXIOTOV TPia TTPOYPAUMATA: O CUVTAKTNG, O LETAYAWT-
TIOTAC Kal 0 cLUVOETNC. Ta cUYXPOvVA 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 TTOU
va S1EUKOAUVEL TN SnNUIoUPYIa YPAPIKWY AVTIKEIUEVWY (Yla TTapAdElya,
POpEC, NMoTeg, mapdBupa SIaAOYou) TTAPEXOVTAG OTOV TIPOYPAMUATIOTH
Ta avTioTOIXO YPAPIKA EpYOAEia.
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Avakepahaiwon @

Anuiovpyia TPOYPAUUATOC ival N LETATPOTTH TOU aAyopiBuou mou emi-
AUEL éva TPpORANUa O eVTONEC TIpOoYpPAUpaTOC. Ot eVTIOAEC ypdgpovTal o€
KATTOLO ATTO TIG EKATOVTASEC YAWOTEC TIPOYPAUMATIOOU, TTOU £X0UV ava-
nITuXOei ue okomd va S1EUKOAUVOUV TNV €TIAUCN CUYKEKPIEVOU TUTTOU
mpoAnudtwyv. H emioyn ¢ KataAAnAoTepnC YAwooag e€aptdtal amd
T0 €i60¢ TNC EQPAPPOYNC, TO UTTOAOYIOTIKO TTEPIBANOV TTOU Ba EKTENEDTE],
TIC YVWOELG KAL TIG TIPOTIUNOELG TOU TIPOYPAMUATIOTH.

OL TEXVIKEG TTOU XPNOIUOTIOIOUVTAL YIa TNV AVATTTUEN TIPOYPAUUATWY gival
™G LEEPAPXIKNG oXeSiaoNE, TOU TUNHUATIKOU TTPOYPAUMATIOMOU Kal Tou S0-
MUNHEVOU TIPOYPAUUATIOMOU, TIOU EMITPETOLV TN SNUIOUPYIA TTPOYPAUMA-
TWV KATAVONTWV Kal amAwy, evw S1eEUKOAUVOUV TN S10pBwon 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 TTPW-
TA VA PETATPATIEL O HOPYPN KaTavoNnTr amd autov. H YeETaTpoTm auth
yivetat amd Toug HETAYAWTTIOTEG 1 TOUC SIEPUNVEUTEG, OL OTTOIOL ETTION-
Maivouv Kal To CUVTAKTIKA AABn, Tou €xel kABe mpdypappa. H ouvtaén
TOU TIPOYPAPUATOC, N HETAPPAoN, N S10pOwaon Twv AabBwv Kal n ekTé-
Aeon Tou yiveTal Pe Ta OAOKANPWHEVA TIPOYPAUUATIOTIKA TIEPIBANOVTA
mou SlaBétouv MOANA epyaleia yia Tnv umoforidnon Tng avamtuéng Twv

EPAPHOYWV.

Né€eic-kAe1da

Mpdypauua,
Mwooa pnxavng,
Juppolikn YAwooa,
Mwoogc uPpniov
emmédou,
TunuoTikog
TIPOYPOAMHUATIONOC,
Aopnpévog
TIPOYPOHHATIOHOG,
AVTIKEILEVOOTPAPNG
TIPOYPOHHATIOHOG,
MeTayAwTTIoTAC,
AlgpunVveuTAG,

MpoypaupaTIoTIKO
mepIBaAov

Epwtioslg - Oépata yia cu{Atnon ‘
1. Tiovopdaletat mpdypauua;
2. Tigival ol YAWOOEG PNXAVAG;

3. Molgg ot Slapopég Twv YAwoowv uPnAol emméSou amd auTéC Xapn-
AoV smmédou;

4. Notec yY\wooeg uPnhov emmédou yvwpilelg;

[,

. Ttovopdloupe omTIKO TTPOYPAPMATIONO Kat Tt 0dnyoUpEVo amd Ta
YEYOVOTQ;

. Mw¢ mpoodiopiletal pia QUOIKN YAWooa;

. Moleg o1 KUPLOTEPEG SIAPOPEG TWV PUOIKWV KAl TWV TEXVNTWV YAWOOWV;

O N o

. Mg yivetal n mapdotaon ¢ lEpapxIkng oxediaong mpoypduuaTog;
9. TMoleg ol apyéG Tou SopNUEVOU TTPOYPAUUATIOOU;

10. lMola Ta MAEOVEKTHATA TOU SOUNUEVOU TIPOYPAUATIOMOU;

11. Tt ovopdleTal QVTIKEUEVOOSTPAPNG TIPOYPAUUATIONOS

12. Moia n Sadikacia yla Tn YETAPPAon Kal EKTENECN EVOC TIPOYPAUMATOG

13. lMoleg o1 S1aPOPEC LETAYAWTTIOTH Kal SIEPUNVEUTH;

14. lNola mpoypdappata Kal EpYOAEia TIEPIEXEL £Va TIPOYPAMMIATIOTIKS TTE-
p1B&ANovV;

6. EIXATQI'H XTON NPOTPAMMATIZMO
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® KegdAawo

Baowkéc 'Evvolec
[Mpoypappatiopou

| nepIExoMENA N

AA@dBnto kat tinot
dedopévav

Y1aBepéq Kat
petaBAntég

TeAeotég, ouvaptnoelg
Kal EKPPAoELS

EvioAn ekxwpnong

EvtoAég
€106dou-g€odou

Aopn npoypdppartog




Eicaywyn

Kd&Be yAwooa poypauaTIoHoU, OTIwe ava@épOnke, xel To SIKO TN Ae€I-
AOYI0 Kal Ta TTPOYPAUMATA TNG akoAouBoUV auoTNEOUC YPAUMATIKOUC Kal
OUVTAKTIKOUG KAVOVEC. a tn dnpiovpyia cwotwv mpoypaupdtwy gival
amapaitnTn N Yvwon Twv VTOAWV Kal Tou TPOTTou oUVTAEAC TOUG.

310 Ke@AAalo auTé Ba mapouctaoTolv ta Pacikd otoixeia Tng FAQIIAL.
©a acxoAnBoupe pe Toug TuToug Sedopévwy ou umooTnpilel, Ta €idn
TWV HETABANTWY TNG, TOV TPOTIO TTou UTToAOYi(oVTal Ol TTAPACTACELG Ka-
Bwc kat TN Sopn ou TIPEMEL va akoAouBei KABE TPOYpaa.

Emiong Ba mapouciacTtouv ol Bacikég evioréc Tng TAQIZAZL, n evioAn
EKXWPNONC TIUWV O€ HETAPBANTEC Kal Ol EVTOAEC €10060U €€060U, UE TIG
OTTOIEC TO TIPOYPAMA ETIIKOIVWVE( UE TO XPAOTN.

AdakTIKOi oTOYOL

Na eival og 6éon o padNTAC:

[0 Na Sakpivel Tic oTaBepég amd TIC HETAPANTEC.

Na avayvwpiet Toug 51dpopouc TUTTOUC PETABANTWV.

Na petatpémel TI¢ aplOuNnTIKEG TPAEEIC O EVTOAEC TTPOYPAUATOC.
Na Satunwvel Tn doun evog TPoypPAUHATOG.

O 0O od

Na cuvtdooel anmid mpoypdpuaTa, Ta onoia elodyouv Sedopéva, Ta
ene€epydlovtal Kat epgavifouv Ta amoteAéopata otnv 08ovn.

MNpogpwTtAOEIC
[0 'Exel E&va mpoOypap o CUYKEKPIUEVOUG KAVOVEG OTOV TPOTIO TTIOU Ypd-
QetTay

0 MNwg daxelpiletal éva mpodypappa ta dedopéva;

O

Mw¢ ektehovuvTal ol TPAEEIC OE €va TIPOYPAUMD;

[0 Me molov TpOTIO EMIKOWVWVE( TO TTPOYPAUMA HE TO XPHOTN KATA TNV
EKTENEDH TOU;
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Ekatovtddeg YAwooEC MPOYPAUUATIOUOU XPNOIOTolo0VTal OTTWG ava-
PéPONKe orjuepa yia TNV emiluon Twv TPORANUATWY E TOV UTTOAOYIOTH,
N SnUiovpyia CwoTwV MPOYPAUUATWY. H emAoyr TNG KATAAANANG YAWO-
oag Sev givat eUkoAn Kat e€aptdral amd 1o €i60¢ Tou TTPOYPAUHATOC, TO
S100éo1p0 €€0TTAIOUO Kal 0APWE TIC YVWOELG KAL TIG ISIAITEPES TIPOTIUNOELS
TOU TTPOYPAUUATIOTH. ZuXVA TOo iS10 MpdPAnua umopei va Aubei e€icou
IKAVOTIOINTIKA e TTOAEC SIAPOPETIKEG YAWOOEG TTPOYPAUUATIOHOU.

MpéEmel va éxoupe mavta umoyn pag ot

0 KdaBe y\wooa mpoypappaTiopol oxedtaletal yla CUYKEKPIEVO OKO-
ni6, Sivovtag 1dlaitepn £UPacn o€ opIoUEVa XAPAKTNPIOTIKA O BAPOG
BéBaia kamowwv dAwv. Agv UTIAPXEL KAAUTEPN YAWOOA TTPOYPAUUATI-
OpoU, anmAd udpxel YA\wood KATaAANAOGTEPN yia TNV avantuén cuyke-
KPLUEVOU TUTTOU EQAPHOYWV.

0 Ol YAWOOEG TPOYPAUUATIOHOU TIEPLEXOUV TTOAAEG TTANPOYOPIEG TTOU
oxetiCovtal pe TeXVIKA Bépata. Autd Ta XapakTnploTikd alAalouv
APKETA OUXVA, OTIWE N YAwooa e€eNicoeTal Kal e€apTwVTaAl O EYANO
Babud amo tov eE0MAIOHO Kal TO AEITOUPYIKO oUOTNUA. Ol VEWTEPEC
eKOOOEIC TWV YAWOOoWV cuviBw¢ S1aB£Touv TTAOUGCIOTEPO PETIEPTOPIO
EVIOAWV Kal AAwV SuvaToTHTWY, XWPIG dpwG va mpooBétouv oTidN-
TTIOTE OTNV EKHAONON TNE SNIoupYiac CwoTwy MEOYPAMATWV.

0 Ixedbv ONeC Ol YAWOOEC TPOYPAUMATIOUOU £XOUV KOIVA XAPAKTNPL-
oTIKG, eme€epydlovTal Katd Kavova Toug idloug Tumoug Sedouévwy,
urtootnpilouv Ti¢ idleg BaoikéG SOUEC KAl £XOUV TTAPOUOLEG EVTOAEC.

H yAWooa mpoypauaTiopoU Tou Ba XpNOIUOTIOICOUE OTA ETTOUEVA
Ke@alaia mou ovopddletal FANQXXA, eival oxedlacpévn €101 WOTE va ATTO-
TeNEOEL €va EPYANEIO TTPOYPAUMATIOUOU KATAAANAO Yla EKTTAISEVTIKOUG
oKomoUG. MepIExeL T XOPAKTNPLIOTIKA, TIG SOUEG KAl TIG EVTONEG TTOU TIE-
piéxovtal o€ S1dPopeg OUYXPOVEC YAWOOEC TTPOYPAUUATIONOU OTIWE N
Pascal, Visual Basic, C, C+ +, Java kal AA\EG, xwpic OUwE va aoXoAeital pe
TIG TEXVIKEC AETITOUEPELEC AUTWV.

'ETo1 0 mpoypappaTiopog pe tn FAQIZA sotidletal otnv avantuén Tou
aAyopiBuou Kal TN HETATPOTIN TOU 0€ OWOTO TPAYPAMUA.

> & 6o 10 PBIBAio o1 eviolég Tng TAQIZAL gival YpaupEVEG PE UTTAE XPWHA
Kal €ival TAvTa pe Ke@aAaia, evw ol LETABANTEC eival pe edd 1 Ke@aAaia
OANG PE TO TTPWTO YPAUHA TTAVTA Ke@aAaio. Ta oxOAla Twv TPOYPauUA-
TwvV gival ypappeva Pe Tpdaoivo Xpwua.

7.1 | To ah@dapnto tng MOXIIAX

To aA@dpnto Tng FAQIXAX amoteleital amo T YPAUUATA TOU EAANVIKOU
Kal Tou AaTivikoU aA@afrTou, Ta Yneia, kabBwc kat amd e181kad cUUPBOAq,
TTOU XPNOILOTIOOVVTAL Yla TTPOKOBOPIOUEVES EVEPYELEG, OTIC OTTOIEC Ba
ava@epBoUE 0T CUVEXELQ.

JUYKEKPIPEVA
Fpappata
Kepahaia eN\nvikoU aAgapritou (A-Q)

7. BAXIKEZ ENNOIEX MPOFPAMMATIZEMOY
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Lnv npayyatkotnta
ta dedopéva
Kataxwpouvtal aTn
MVAUN Tou unoAoyloth
KataAapBdvoviag
OUYKEKPLPEVO aplBud
B¢ocwv (bytes).
Avdloya pe tov TUno
Tou dedopévou Kal 1o
datBgpevo apBpé
bytes nowiAel kat

10 £UPOG TIHWV MOU
pnopouv va AdBouv.
‘Etol otov unoAoytoti
OlaBétoupe €va
unoaUvolo akepaiwv
A NPAYMOTIK®V
aplBuyv. XuviAbelg
Tunot dedopévwy oTIg
dLdgopeg YAWooeg
npoypappatcpouy givat
0 aképatog (integer)
oe 1, 2 A 4 bytes kat o
npaypatkog (real) oc 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 TOUG SIaQOPETIKOUE TUTTOUS Sedopéviv
mou xelpiCetal n FNQXXA.

Ot tumol dedopévwy mou unootnpilel n FAQIXA cival ol aplOunTikoi, Tou
TMEPIAAUBAVOUV TOUG OKEPALOUG KAl TOUG TTPAYUATIKOUG aptOuoug, ot Xa-
POKTNPEC KAl TEAOC Ol AOYIKOL.

Aképatog TUmog. O TUTTOC AUTOC TTEPINAUPBAVEL TOUC AKEPALOUC TTOU Eival
yvwoToi and ta pabnuatikd. Ot aképatol umopoulv va ival BeTikoi, apvn-
TIKoi } un&év. Mapadeiypata akepaiwv givat ot aplBpoi 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 mpaypatikoi apiBuoi. Kat ot mpaypatikoi api6-
poi pmopouv va givat BeTikoi, apvnTikoi 1 undév.

Xapaktipag. O TUMOG auTdG avagEPETAL TOOO O€ £Va XAPAKTAPA 600
Kal pia oglpd xapaktipwy. Ta dedopéva autou Tou TUTTOU UITOPOUV va
TIEPLEXOLV OTTOLOVONTIOTE XAPAKTPA TTAPAYETAL ATTO TO TTANKTPOAOYIO0.
Mapadeiypata xapaktipwy gival 'K, 'Kwotag, 'onpepa ivat Tetaptn), 'Ta
moMamAdota Tou 15 givat.

O XOPAKTHPEG TIPETIEL UTIOXPEWTIKA VA BpioKovTal PECA O€ ammAd EI0AYwWYI-
K4, "' Ta dedopéva auTtoL Tou TUToU, EMEISH TIEPIEXOUV TOCO OAPABNTIKOUG
000 Kal apIBUNTIKOUG XapAKTHPES, ovopdalovTal cuxvd aA@aplOpnTIKA.
Noy1KoG. Autog o TUTog SéxeTal Hovo Suo TipEG AAHOHS kat WEYAHZ. Ot
TIMEG avTITPOOoWTTEVOLV OANBEIC 1} Yeudeic cUVONKEC.

7.3 | ZtaBepég

O1 010a0epéc (constants) gival TPOKABOPIOUEVES TILEC TTOU OV PETABAA-
Aovtal Katd Tn S1apKela EKTENEONC TOU TTPOoYPAUaToC. Ot oTaBepég eival
avtioTolyou tUmou dedopévwy, SNAadr aKEPALES, TTPAYHATIKES, AAPapIO-
MNTIKEC 1] AOYIKEC.

TupBoAIkéG oTaOepEg

H TAQXXA emTpémel TNV AVTIOTOIXION OTABEPWV TIUWV E OVOUATA, EPO-
oov autd SnAwboulv oTNV apxr Tou MPOYPAUHUATOC (0To TUAKA SAwong
otaBepwv, BAéme mapakdtw).
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Zovraén

LTAGEPEZL
Ovoua-1 = otabepn-tiun-1
Ovoua-2 otabepd—tLun-2

Ovoua-v = otabepd—T1Lun-v

Mapadeiyuara

STAGEPEE
[I1=3.14159
OIIA=0.19
ONOMA='Kootac’

Netrroupyia

Anodidel ovopata og otabepéc Tipéc. Kabe éva amod autd ta ovouata
pmopéEi va xpnotuormolnOei omoudnmote 0To mMPoypapua, aAAd Sev
eivat Suvati n HETABOAR TNC TIUAC KaTA TN SIAPKELD EKTEAEONC TOU
TIPOYPAUUATOG.

H xprion ovopdtwv otafepwv KAVEL TO TTPOYPAUMA TTILO KATAVONTO
Kal KaTd ouvémela eUKOAOTEPO va S1opBwBei kal va cuvtnpnOEi.

4 N
ONOMATA

Kd&Be mpdypappa, kabwg kat ta dedopéva mou xpnotuomolei (CUUPBOAIKEG OTABEPEC Kal ETABANTEC)
£XOUV €va OVOLQ, LE TO OTTOI0 AVAPEPOUAOTE O€ AUTA. T OVOATA AUTA UITOPOUV VA ArmoTeEAOUVTAL ATt
ypappata meld A Ke@aAaia Tou ENANVIKoL i Tou AativikoU aA@afritou (A-Q, A-Z), pneia (0-9) kabw¢ kat
Tov XapakTrpa kKatw mavAa (underscore) ( _), evw TIPETTEL UTTOXPEWTIKA va apXi{ouV € YPAUHA.
Eneidn pepikég Aé€elg xpnotpomotouvtatl amo tnv idia tn FAQIIA yia CUYKEKPIPEVOUG AOYOUG, OTIWG
ol Aé€eic MPOTPAMMA, AKEPAIEY, MPATMATIKEY, AN KA., auTéc ot Aé€eig Sev umopouv va Xpnoluo-
moinBouv w¢ ovopata. Ot Aé€eic auTég amokaloUvTal SeOUEVUEVEC.

Mapadeiypata ovopdtwy mou gival amodektd amd tn FAQIXA eivat: A, Ovoua, Tiur, Tumki_ATOKAL-
on, A100, OMA, péyloto, YmoAoylopog_Taxutntag.

MNapadeiypata ovopdtwy mou dev gival anmodektd givat: 100A, Méon Tiur, Kéotoc$.

o /

7.4 | MetapAntég
H évvola Tng petaAnTtn¢ (variable) eival yvwotn amo ta padnuatikd. Na
mapddelypa o TOToG TNG YEWUETPIAG
E=ap
urtoloyilel To epadov (E) evog opBoywviou pe Sl1aotdoelg, mou cuppo-

AiCovtat pe a kali B. Av oto a kat oto B 000UV o1 avTIoTOIXEG TIHEG, TOTE
0 TUTo¢ auTdc umoAoyilel To padov Tou opboywviou.

Mia petaAnTr Aoimoév maploTavel Hia ToodTNTA TTOU N TIUA TNG UITOPE(
va peTaBaieTal
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Yuviotdtal ta ovépata
TWV JETABANTAV Kal TwV
otaBepwyv va avdyouv oTo
nepLEXOHEVS TOUG,.

OL LETABANTEG TTOU XPNOILOTIOIOVVTAL OE €Va TIPOYPAMA AVTIOTOIKOUVTAl
Ao TO UETAYAWTTIOTH) O€ CUYKEKPIUEVEG OECELC UVAUNG TOU UTTOAOYIOTH.
H 1iun tng petaAnTng eivarl n tipr mou Ppioketal otnv avtiotolxn Béon
MV NG KAl OTTWG avagépBnke umopei va peTaBaiietal katd tn Sidpkela
NG EKTENEONC TOU TIPOYPAMMATOC,.

MmopoUE va Tapopoldcoule TN HETAPANTA Kal TNV avTiotolxn 6€on
MVANG OaV £Va YPAUUATOKIBWTLO, TO OTT0i0 £EWTEPIKA £XEL W OVOUA TO
OVOMA TNG METAPBANTAG KAl WG TTEPLEXOMEVO ECWTEPIKA TNV TIUN TTOU €XEL
EKEIVN TN CUYKEKPIPEVN OTIYUN N HETAPBANTH.

Evw n Tipn TnG HeTaBANTAC umopei va aAAAEL KATA TNV EKTENECN TOU
TIPOYPAMMATOG, AUTO TTIOU HEVEL UTIOXPEWTIKA AVAANOIWTO gival o TUTTOG
™G pETABANTAC.

H TAQXXA emtpémnel TN Xprion HETAPANTWV TWV TECCAPWY TUTTIWV TTOU
avagépbnkav, SnAadn akepaiwy, TPAYUATIKWY, XOPAKTHPWY KAl AOYIKWY,
evw N drAwaon tou TUTToU KABE PETABANTAC YIVETAL UTTOXPEWTIKA OTO TUN-
pa SAwong petaAnTwv.

To 6vopa KaBe petafBANTC akoAouBei Toug Kavoveg dnuioupyiag ovoud-
Twv, dSnAadn amoteAeital amod ypappata, Pneia KaBwg Kal Tov Xapaktripa
_, VW TO Ovopa KABe PeETABANTAC gival povadiko yia Kabe mpdypapua.

Zovraén

METABAHTEXZ
t19nog-1: Alota-uetafAntov-1
t19nog-2: Alota-uetafAntov-2

Tonog-v: Alota-uetaBAntdv-v

Mapadeiyuara

METABAHTEZX
MIPATMATIKES: Eupoadév, A
AKEPAIEEZ: TIMH, N
XAPAKTHPEZ : Ovoua
NOT'IKEX: EAcyXOCQ

NeiToupyia

AnAwvel Tov TUTTo OAWV TWV HETABANTWV TTOU XPNOILOTIOIOVUVTAL OTO
TIPOYPAMHAL.

Av Kal 6w ava@épOnke, To évoud Twv PeTABANTWY Ymopei va ival
0Tol0GOATTOTE GUVOUACUOG XOPAKTHPWY, EIVAL KAAN TIPOKTIKH VA XPNOLUO-
TTOLOUVTAL OVOUATA TA OTTO{0 VA UTTOVOOUV TO TIEPLEXOUEVO TOUG, KAVOVTAG
TO TTIPOYPAUMA EUKOAOTEPO OTNV AVAYVWOT| TOU KAl 0TNV KATAVONOT Tou.

MNa mapddetyua, otnv mMepiMTwon Tou UTTOAOYIGHOU Tou euadou eival
TIPOTIMOTEPN N XPrion Tou ovopatog EMBAAO yia tnv avtiotoixn peta-
BANTA, amoé éva ovopua mou amoTeAeital amd éva pévo ypduua énwe E
N A n éva omolodnmote Tuxaio évopa mou gv avdyel 0To TPAYUATIKO
TIEPIEXOUEVO TNG LETABANTAC OTTWCG Tiun.
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7.5 | ApOunTikoi TEAEOTEG

Ot apBuntikoi TeAeoTég Mo unmootnpiCovtal amd tn FAQIXA KaAUTTOUV
TI¢ Baoikéc mpaelc: mpdobeon, agaipeon, TOAATAACIAoUO Kal Siaipeon,
evw urtootnpiletal kal n VYPwon o duvaun, n aképaia Slaipeon Kal To
untélotro TG 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

MoANEG yVWOTEG CUVAPTHOELG Ao Ta HABNUATIKA XpNolUoTTolouvTal OU-
xva kat mepiéxovtal otn FAQZEA. O1 cUVOPTNOELG AUTEG Eival:

HM(X) YTOAOYIOHOC NUITOVOU

2YN(X) YTOAOYIGUOC GUVNITOVOU

ED(X) YTTOAOYIOOG 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 ATTO UTTOAOYIOHO, TOTE AVAPEPOUAOCTE OE €K-
@pdacelg (expressions). Na tn ovvtaén plag apOuNTIKAG ékPpaong Xpnot-
poTolouvTal aplOUNTIKEG 0TABEPEC, METAPANTES, CUVAPTACELS, APIOUNTI-
KOl TEAEOTEC Kall TTAPEVOETELC. Ol apIOUNTIKEG EKPPATELG UNOTIOIOUV OTTAEG
1l OUVOETEC LOBNUATIKEG TIPAEELC.

KdBe ékppaon MaPIOTAVEL LId CUYKEKPIUEVN APIOUNTIKA TIUn, N omoia
Bpioketatl petd TNV ektéAeon TwVv TPAEewv. ' auTd gival amapaitnTo OAeg
ol HeTaBANTEC MoV ep@avifovTal O€ pia EKPPAON VA £XOUV OPLOTEL TIpoN-
youpeva, Snhadn va €xouv kdmola Tiun.
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0 teAeotig div
XpnatyonoLleitat yla tov
unoAoylouoé tou nnAikou
puag Saipeong akepaiwv
aplBHWV, eV 0 TEAEGTAG
mod yta 1o undAotno.
M.x.

7div2=3kat7mod2=1
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Mdvta npénetva
xpnatyonotoyvtat

Zelyn napevBEoewy.
Awagopetikog apBuog
aplotepwyv and delég
napevBéoelg otnv idla
€K@paaon ival éva and ta
nto cuvnBiopéva Aadn.

Y€ g eVIoAn
EKXWPNONG N YETABANTA
KaL n €K@paon npeneL 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 kal agaipeon

Mapadeiyuara
MaBnpuatika QA
a+1 a+1
1/2 a3 1/2*an3
3x+2y
R (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 xapunAdtepng lepapxiag. AuTo EMITUYXAVETAL LE TNV €100-
ywyn Twv mapevBéoewv. 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 TTPOCOEDN Kal UETA O TTOAATIAACIACUOC.

7.8 | EvtoAn ekxwpnong

H evToAn ekxwpnong XPNOILOTIOLETAL YIa TNV armdéSoon TIUWVY OTIG UETA-
BANTéC kKatd tn SidpKela EKTEAEONC TOU TTPOYPAUUATOC.

Zovraén
Ovouoa-MeTaRANTAC <- £KEPAON

Mapadeiyuara
A <- 132
MHNAS <- ‘IavoudplLog’
EMBAAON <- A*B

NeiToupyia

YmoloyiCetal n TIun TnG ékppaong otn Se€ld mMAeupd Kal eKwpEiTal
N TIUA AUTH 0T METABANTH, TTOU AVAQEPETAL OTNV APLOTEPN 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€lov péloug ekxwpeital, petafipa-
Cetal, amobidetal otn PETABANTI TOU AploTEPOU PéNOUG. [a To Adyo autd
WG TEAEOTAG EKXWPNONG XPNOIUOTIOLEITAL TO OUMPBOAO <- TIPOKEIUEVOU Va
Slagopormolgital amod To icov (=). QoT600, ag oNUEIWOEL, 0TI 01 SIAPOPES
YAWOOECG TPOYPAUUATIOHOU XPNOIHOTTOI0UV S1a@opeTikd cuuoAa yla
TO OKOTIO aUTO.
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7.9 | Eviolég e10660u-e€660U

2xed06V OAa Ta Mpoypdpata utohoytoTtr 6éxovtal kdmola dedopuéva, Ta
eneepydlovtal, umohoyiouv Ta amoteAéopaTa Kal TEAOG Ta ppavifouv.

Ta edopéva elodyovtal Katd tn SIAPKELA TNG EKTENECNC TOU TTIPOYPAU-
patog amd pia povada e100dov, yia mapddetya 1o TANKTPOAOYIO, Kal
Ta anoteAéopata ypdgovtal o€ pia povada e€66ov, yia mapddelypa tnv
00ovn.

H FAQXXA umootnpilel yia Tnv elcaywyri §5ouévwy amo To TANKTPOAO-
yto TnVv evtoAr) AIABAZE Kkal yla TNV EUQAVION TWV ATOTEAECUATWY TNV
evtoAn N'PAWE.

Zovraén
AIABAZE AloTo—-peToRANTOV

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 éva r mepIocOTEPA OVO-
pata petaAnTwyv. Av UTTAPXOLV TTEPIOOOTEPEG Ao pia LETABANTEG, TOTE
auTég xwpifovtal pe KOppa (). Katd tnv ektéAeon Tou PoypAappaToq n
evtoAr] AIABAXE S10KOTITEL TNV EKTEAECT TOU KAl TO TTIPOYPAUMA TIEPIUEVEL
TNV €l0aywyn amo To TANKTPOAOYIO TIHWY, TTou Ba ekxwpnBouv oTIC Ue-
TAPANTEC. META TNV OAOKANPWON TNE EVTOANG N EKTEAECH TOU TIPOYPAU-
patog ouveyiletal e TNV eMOUEVN EVTOA.

Zuvtaén
TPAYE Alota-otOol)x€l0V

Mapadeiyuara
TPAYE ‘H tetpaywvikny pila tou’, A," eiva: ‘,PIZA

NeToupyia

Xpnotuoroleital yia TNV EUeAavion otabepwy TIHWV KABWE Kal Twv
TIHWV TWV YeTABANTWVY TTOU avagépovTal oTn AioTa.

H evtoAn TPAWE éxel w¢ amoTéAeopa TNV EUPAVION TIHWV 0T povada
€€66ou. Tuokeun e€660u umopei va gival n 086vn Tou UTTOAOYIOTH, O
EKTUTTWTAC, BonONTIKA HvAN 1] YEVIKA omoladnmote cuokeur e€66ou
£X€E1 OPIOTEL OTO TIPOYPAUUA. Ma Ta Tapadeiypata autou Tou Ke@alaiou
BewpoUE OTL N EUPAvIoN YiveTal TAVTOTE oTnV 006vn. H Aiota Twv oTol-
Xelwv pmopei va mepléxel 0TabepEC TIUEG KAl OVOUATA UETABANTWV.

Katd tnv ektéheon tou mpoypdupatog n eviohr) FPAWE mpokalei tTnv
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EU@Avion otnv 086vn Twv o0taBepwv TIHWV. ‘Otav KAmolo évoua JeTa-
BANTAG mepiéxetal otn AioTa, TOTE ApXIKA AVAKTATAL N TIUA TNG Kal 0N
OUVEXELD N TIUA auTh eppavifetal otnv oBovn.

H xprion Tng evtohrig FTPAWE gival Kupiwg n EUeAvion HNVULATWY anmo Tov
UTTOAOYIOTH), KOBWG KAl ATTOTEAECUATWY TTOU TIEPIEXOVTAL OTIC METARBANTEG.

7.10 | Aopn MPOYyPAUHATOG

'Onwg kK&Be evtohn akoAouBei auoTnPOoUE GUVTAKTIKOUG KAVOVEG, £TOL
Kat OAOKANPO TO TTPOYPAUUA EXEL AUOTNPOUG KAVOVEG YLa TOV TPATIO TTOU
Sopeital. H mpwtn evtohr kABe MpoypAdUUATOC Eival UTIOXPEWTIKA N €TT1-
Ke@alida Tou mpoypduuatog, n omnoia gival n AéEn MPOrPAMMA ako-
AouBoUpuevn amd To dvopa Tou TTIPOYPAUHATOC. To TEAEUTAIO TIPETIEL VA
UTTAKOUVEL OTOUC Kavoveg Snuioupyiag ovoudtwy tng MQIIAY.

31n ouvéxela akohouBei To Tunpa SHAwoNG Twv 0Tabepwv TOU TIPOYPA-
patog, av BERala To TPOYPAUUA YA XPNOIOTIOLEl OTABEPEC.

Apéowe PeTA givatl To TuRpa SAwong petaAntwy, 6mou dnAwvovTtal
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 QUTEC TTEPIAAUBAVOVTAL UTTOXPEWTIKA
avapeoa otigc Aé€eic APXH kat TEAOX_MPOrPAMMATOX.

TéNog, av 1o mpodypappa xpnotpomnolei dtadikaoieg (BA. keg. 10), auTég
ypdgovtal petd 1o TEAOX_MPOrPAMMATOX.

KdBe eviohn ypagetal og EeXxwploTh YPAUU. Av pia evToAn mpémel va
OUVEXIOTE( KAl 0TNV EMOPEVN YPAUUN, TOTE O TPWTOG XAPAKTNPAG AUTAG
TNG YPAMMNAG TIPETIEL VA Eival O XOPAKTHPOG &.

Av 0 TTIPWTOG XapaKTHPAG gival To BauvpaoTiko (1), onpaivel 0TI auti n
YPAUUN TIEPLEXEL OXONIA KAl OX1 EKTEAECIUEG EVTONEC.

NAPAAEIrMA

To enépevo npdypappa umoloyilel To GUVONIKO KOGTOG TTAPAYYENIWV
umtoAoyloTwv. To mpoypappa diaBalel amoé to mMANKTPoAdylo TV mo-
0oOTNTA TN MAPAYYEAIAG KAl TNV TIUA TOU EVOG UTTOAOYLOTH, uttohoyilet
Kal YPA@EL TO CUVOAIKO KOOTOG KABWE KAl TO AVTioTOLXO KOGTOG TOU
®NA. O cuvteleoTtric OMNA eival 18%.

NNPOTPAMMA KO60OTOG YIOAOYLOTOV
! Ipdypoppa UTOAOY LOHOU KOOTOUG MOPAYYEA QG UNOAOY LOTQOV
LTAGEPEXL
®TIA=0.18
METABNAHTEZ
AKEPAIEZ: [locdtnta, Tiuf povadac, Koéotog
NPATMATIKEZ: Af{o O@IA, 3uvoALkd xbOTOC
APXH
! Eioaywyr dedopévav
TPAYE ‘Acoce tnv mocdInIta Ing nopayyeiliog’
AIABAZE I[locodtnta
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TPAYE ‘Adoce TNV T LU TOU UNMOAOYLOTH’

AIABAZE Tiuf pov&dac

! Ymoloytiopoli

Kébotog <- MHocdtntoa* Tiun povéddog

Aflo QA <- KOOTOGC*OIA -

ZUVOALKS kboTOG <—- KOOTOG+AE (o PIIA

! Eppdvion anoteAecpitav

TPAYE ‘To k60t10G¢ TV’ ,lMocdtnta, ‘vnoroy. €ival ‘,Kbotoq
TPAYE ' H afiloa Tou ®IA eivoL’, Afio OIA

TPAYE ‘To ouvoAlkd xb6otoC eilval’, ZUVoALlxd KOOTOGQ
TENOX_NPOTI'PAMMATOX

3TN OUVEXELD TTAPOUCIALETAL TO TTPOYPAMMA AUTO O YAWOOECG TTIPOYPA-
patiopou Pascal kat Basic.

Mpoypauuatiotiko mepifdilov Pascal
PROGRAM computers;
CONST
fpa=0.18;
VAR
cost, value, quantity:INTEGER;
total,cost fpa:REAL;
BEGIN
write (‘YAdoce 1nv mocdHIntA’) ;
readln (quantity);
write (‘Ados 1tnv TLpR TOU uUmoAovLiotn’);
readln (value) ;
cost:=quantity*value;
cost fpa:=cost*fpa;
totaI:=cost+cost_fpa;
writeln (‘ToxéoTtoctwv V', quantity, ‘elval:’, cost);
writeln (“H o§{o tou ®IIA: ', cost fpa:7:0);
writeln (‘To ocuvoAilxd xbd6otoc elvaL: Y, total:7:0)
END.

Mpoypauuatiotiko mepifBaiAov Basic

\

K6010C UnmoAoy LotV

fpa = .18
INPUT “Adoce tnv mocdtnta : 7, Quantity
INPUT “Adoce tnv tipf tou umolovioth : ”, Value

Cost = Quantity * Value

CostFpa = Cost * fpa

Total = Cost + CostFpa

PRINT “To xécto¢ tTwv”; Quantity; “umoloyLoTdv e lval :7;
Cost

PRINT USING “H ofio ®INA sivolr : ######”; CostFpa

PRINT USING “To ocuvoAlxkd xdotocg € lval : #HAH#A" ; Total
END
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Né€eic-kAeda

Mpdypappa,
TOmot 6edopévawy,
MetafAnTh,
>T1a0epq,

Evtohn,
Ekxwpnon tipng,
Eicodoc-¢€0do¢
TIPOYPAUUATOC

~

J

Awadiktvo
http://gbasic.com/

Mepiéxel ekMadeUTIKO
0o6nyo, Kwdika TTOAWV
OOKAOEWV KAl YEVIKEG
TANPOPOPIEG Yla TNV
Qbasic.

www.basicguru.com

AgvBuvon mou
avagépeTal
ATTOKAEIOTIKA OTN
Basic. Mepiéxel moAG
£tolna mapadeiypata,
TANPOPOPIEC Yla
eKOOOEIC TNG YA\WOOAC,
METAPPAOTEG YIa
Slapopa Aeitoupyikd
ouoTAuata.

-

~

y

Avake@alaiwon

3 € AUTO TO KEPAAALO TTAPOUCIACTNKAV TA BACIKA XAPAKTNPIOTIKA TNG
FAQXXAZ, To aA@APnTo TNng, ot Tumol Sedopévwy mou urmooTnpilel, ot Ka-
VOVEC Yl Ta OVOUATA TTOU XPNOLMOTIOI00VTAL, Ol aplBuNTIKEC TTPAEELS, N
EVTOAN EKXWPNONG, Ol EVTOAEG €l00S0U Kat €660u KaBwg Kat n Sopr Tou
TIPETIEL VA €XEL KABE TPpdypapua.

JUYKEKPLUEVQA:

Ot tumol dedopévwy mou umootnpifovtal eivat: Aképaitol, MNMpaypatikoi,
Xapaktipeg, Aoyikoi.

Ot peTtafAnTég PéTel va €xouv Tov TUTTO TwV SeSOUEVWV TTOU KATAXW-
poUuV.

L KdBe peTafAnTr| TAipVEL TIPA UE EVTOAN EKXWPENONG 1 ME EVTOAN AlA-
BAZE.

L KdaBe mpoypappua €xel Tov TitAo Tou, akoAouBei To TUNpa SnAWoEwWY
(otaBepwiv Kal HETAPANTWV) Kal HETA avapeoa oTig Aé€eic APXH kat
TEAOZ_MNPOIPAMMATOZX BpiokovTal ONEG Ol EKTENECIUEG EVTONEC.

0 H emKkowvwvia Tou TPoypaUHATOC UE TOV XPrOTN YIVETAL UE TI EVTOAEG
€10680uv €€660ou NPAVE kat AIABAZE.

Epwtnoslg - O¢pata yia culitnon

1. Motoug Tumoug dedopévwy yvwpilete; Avagpépate Suo mapadeiypata
yla KaBe tumo.

2. e mola B€on Tou TPOYPAUHATOC avaypdgovTtal ol SNAWCELG TwV OTa-
Bepwv;

. Mota n Siapopd peTaANTWY Kal oTtabepwv;

. Mota n oelpd ektéheong Twv MPA&ewy;

. Molo¢ 0 oKOTOC TWV EVTOAWV £10000UL £€6O0U;

. Mota n Siapopd Twv eviodwv AIABAZE kai TPAVE;

N & 1 AW

. Neprypdyte T Sopn evog TPOYypPAUUATOC.
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@® KegdAiaw

Entloyn
Kat EnavaAnyn

EvioAég emAoyig

EvtoAég enavdAnying




Eicaywyn

3TO TIPONYOUMEVO KEQAANALO AVaTITUEAE TTIPOYPAMMATA, TA OTToia ATAV
TTOAU ammAd Kal Ol EVTOAEC TWV OTTOIWV EKTEAOUVTAL N Hid UETA TNV AAAN.
AUTA N O€IPLOKN EKTEAEON TWV EVTOAWV Eival KATAAANAN OpwC udvo yia
TTOAU amAd TTpoypAUaTa, Ta omoia elodyouv dedopéva, ta emefepyalo-
VTAL KAl TUTTWVOUV TO ATTOTEAECHA, XWPIE VA UTTAPXEL N SuvatoTNTA TNG
EMAEKTIKAG EKTEAEONC TUNMATWY TOU TIPOYPAUHATOC, CUUPWVA UE TNV
TIpA Kamolwv dedopévwy A TNV eMavAANYN TUNUATWY TOU TIPOYPAUUa-
TOG. ‘OnTWw¢ €XOUME avapEépEl, o1 TPELG Baoikég Souég eival n Soun TG ako-
AouBiag, Tng emAoyn¢ Kat TnG emavaAnyne. Ot SopéC auTéC amoTeAOLV TN
3don tou Sopnuévou MPOoYPAUUATIOHOU KAl PE 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 TTANPECTEPWYV KAl TTIO
TTOAUTTAOKWV TIPOYPAUUATWY.

AdaKTIKOi 0TOYOL

Na eival og 6éon o padNTAC:

U Na oxnuatilet N\oYIKEC EKQPATELS, ATAEG Kal OUVOETEC,

Na SlaTumwvel TIG LOPPEG TNG EVTOANG eAéyxou (emAoyric) AN.
Na Slakpivel TIg S1apopEC TwV HoPPWVY TNG VTOANC AN.

cCcCc

Na emAéyel TNV KaAUTEPN pop@r] TNES evToAnC AN yia To KABe mpod-
YPappa.
Na Statunwvel TIG EVTIOAEG emavaAnyng.

r C

U Na emAéyet tnv kaAUtepn dour emavainyng Kal va xpnolpoTolel TNV
KOTAAANAN EVTOAN.

U Na ouvTtdooel IpoypaupaTa Ta ommoid Xpnotomololv Kal TiG TPELS Ba-
o1kéC Sopéc: TNG akolouBiag, TNG EMAOYNG Kal TNG EMAVAANYNG.

MNMpogpwTAOELG
3 Tati xpnopomnolovvtal ol aAyopIOUIKEG OOUEG;

3 Nopilelg 0TI OAeG Ol AAYOPIOUIKEG SOUEG EXOULV TIG AVTIOTOIKEG EVTONEG
0€ Hia YAWooa TTpoyPaUUaTIOUOoU;

3 H dopn g emAoyng givat onpAvTIKN yla Ty emiluon TPofANudaTwy;

W

ApKei pia evTOAN yia va ek@pdoel Tn dour 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 Tpdypaua &i-
vat n emAoyn. Xxedov o€ 6Aa ta mpoAnuata mepthapBdvovtal Kamolot
€NeyXOL Kal avANOYa HE TO ATTOTEAECHA AUTWY TWV EAEYXWV EMAEyoVTal
ol evépyeleg mou Ba akohouBricouv.

A¢ Bewpricoue To TTOAD amAG TIPORANUA TNG KATAETPNONG TWV DETIKWV
KAl TWV apvNTIKWV aplOuwv. Mpémel Aotmov va ypdyou e éva poypa-
0, To oTT0i0 €10AYEL ApIBPIOUC Kal HETPAEL TOCOL armd autoU¢ sival BeTikoi
Kal TOoo!1 apvnTiKoi. [Na va amogacicoupe av évag aplBuog gival BeTIKOC
1 ApvNTIKOC, TTIPETTEL VA TOV OUYKPivoUuuE Pe To 0. To amoTéAeoHa AUTH
¢ oLyKplong kabBopilel To €idog Tou aplBuov, av sival peyalutepog amd
70 0, TOTE 0 APIOUOC €ival BETIKOC, evw avTiBeTa av gival LIKPOTEPOG amd
10 0, €ival apvNnTIKOG.

Noyikn ‘Ekppaon

MNa ™ ouvtagn piag Aoyikng EKepaong fij cuvONKNg xPNoIoToloUVTalL
0TaBepEC, PeTAPANTEC, APIOUNTIKEG TTAPAOTACELS, CUYKPITIKOI KAl AoyIKOi
TENEOTEC, KABWC KAl TTAPEVOETELC. XTIC AOYIKEC EKPPATELC YiveETal GUYKPI-
on NG TIUAG MHiag ékppaong, TTou BpioKeTal APLOTEPA ATTd TO CUYKPITIKO
TENEOTN PE TNV TIUA IAg AANG ékppaonc Tou Bpioketal 6e€1d. To amo-
TéNeopa ivat pia Aoyikn Tiury ANHOHX f WEYAHX.

O1 XpNOIUOTIOIOUEVOL CUYKPITIKOI TEAEOTEC TTapouatalovTal oTov EMO-
UEVO Tivaka.

YYTKPITIKOI TEAEXTEX

= loétnta ApBuég=0
<> Avigétnta Ovopal <> 'Kaotag'
> MeyaAUtepo ané T >10000
= MeyalUtepo ni ico X+Y >= (A+B)/T
< 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 TPOmo. XTnv mepi-
TITWON TWV TTIPAYHATIKWY apBpwv Bewpolue 6Tt ol aplBuoi pmopouv va
£XOULV ATTEIPO APIOUO Yn@iwv.

H ouykplon aTopIKwV XapakThpwv otnpiletal otnv ah@apnTikr ogpd,
yla mapddelypa 1o 'a' Bewpeital pikpotepo amd 1o B

H ouykplon aA@apiBuntikwy dedopévwy Baciletal otn olyKplon Xapa-
KTNPA TTPOG XapaKTripa o€ kABe Béon péxplg otou Ppebei kamola Sia-
@opd4, yia mapdadelypa n Aé€n 'kakoc' Bswpeital pikpdtePn amo T Aéén
'KaAOC' Ao To ypdupa K TIPONYEiTal TOU YPAUUATOC A.

H oUykpion Aoyikwv €xel évvola HOVO OTNV TIEPIMTWON Tou ioou ( =) Kal
ToU S1aYopou (<>), apou oL TIHEG TTOU Prmopolv va €xouv eivat AAHOHX
kat WEYAHX.

‘Otav apBuntikoi Kat
OUYKPLTIKOIL TEAEOTEG
ouvdudlovtal o€ pid
€K@paan, oL apBUNTIKEG
npd&eig ekteAovvtal
npwieg. AKGHN, oL Aoyikoi
TEAEOTEG €XOUV XAUNASTEPN
lepapxia ané toug
OUYKPLTIKOUG.
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YuvOeteg Ekppdoslg

> & MOA\A mpoBArjuata ol emAoyEC Sev apkei va yivovtal e amiéc Aoyl-
KEC TTAPAOTACELG OTIWG AUTEC Ol oTToieG avapépBnkay, al\d xpetaletal
va ouvduAOTOUV Hid A TIEPIOOOTEPEC AOYIKEC TAPACTACEIC. AUTO ETITUY-
XAVETAL UE TN XPrioN TwV 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 AoyIKWV TEAECTWV gival IKPATEPN TWV APIOUNTIKWV.

8.1.1 EvtoAn AN

H Soun emAoyn¢ vhomoleital otn MQZZA pe tnv evtoAr; AN. H evtohn
AN gpgaviletal 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 evtoAr AN mpémet va kheivel pe TEAOZ_AN.

>Tnv amAoloTePn pop®n TN N evtoAry AN eAéyxel Tn ouvOnkn Kat av
auTn oxLel (givat aAndng), Téte ekteAoLVTAL O1 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 Siapdloupe 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 ouvOnkn TOTE
gvtoAn-1
gVTOAR-2
EVTOAN-V
TENOE_AN

Mapadeiyua
AN op(1Budég > 0 TOTE
TPAYE ‘O aplBudg eivat BetikOC’
IIAn6og Betikdv <- I[IA6og OeTiKOV+I
TENOE_AN

NeiToupyia

Av n ouvOrkn 1OoYVEL TOTE eKTEAOUVTAL Ol EVTOAEG TTOU BpiokovTal
peTa&l Twv Aé€ewv TOTE kat TEAOZ_AN, o€ avtiBetn mepintwon ot
EVTOAEG auTEG 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 TUAHA TWV EVIOAWY, TTOU EKTEAOUVTAL
otav n AoyIKr €k@pacn givat AANBAG, TTEPIEXEL KA TO TUAKA TWV EVTOAWDV
mou ektedovvtal, av dev 1IoXVEL n cuvBrkn (eival Weudnq).

H popenr autnc 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 aplOuou dev oplletal’
TEAOZ_AN

H yevikr popen tng evtoAng AN...TOTE...AAAIQX éxel we e€AG

Zovraén

AN ouv6rnxn TOTE
evtoAn-1
EVTOAN-2
EVTOAN-V

ANNIQR
evtoAn-1
EVTOAN-2
EVTOAN—V

TENOE_AN

Mapadetyua
AN op16udég > 0 TOTE
TPAYE ‘0O oaplOudg eilval 6e1LrdC!
[IAHBoG BeTLKOV <- TIANBOGC Bet1LKOV+]1
ANNIQR
TPAYE ‘0O oaplBupdc eival apvniikdéde 1 0
[IAAB0oC un OeT LkOV <- [IAHB0C un BetT KOV +1
TENOE_AN

Nertoupyia

Av n ouvOnKn toxLeL, TOTE EKTEAOUVTAL Ol EVTONEG TTOU [BpiokovTal pe-
Ta&V Twv Aé€ewv TOTE kat AANAIQE, S1a@OpETIKA EKTEAOUVTAL Ol EVTO-
Aéc petau ANNIQE kat TEAOZ_AN. H ektéAeon Tou TIPOYPAUMATOC
ouveyiletal he TNV evToAr] Tou akoAouBei tn drihwon TEAOZ_AN

H yevikn popen tng evtoAng AN KaAUTTeLl TNV emAoyn piag amd SUo evai-
AAKTIKEC TIEPUTTWOELG,.

‘Otav ol eVOAMOAKTIKEG TIEPITTTWOELC ival TTEPLOCOTEPEC amd TIG VO, TOTE
pmmopouv va xpnotpomnolnBoUv moANEG eviolég AN n pia péoa otnv dAAn,
ol eppwAevpévec evtoléc AN, érmwg ovopdlovTal.
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EupwAeuuéva AN ovoudalovtai SU0 rj TEpIOTOTEPEC EVTOAEC TG UOP-
@r¢ AN...TOTE...AAAIQZX rou mepiéyovtal n uia péoa atnv diAn.

MNa mapAdelyua, ol TAPAKATW EVTONEC TIPOYPAUUATOC

AIABAZE B&pog, Yyog
AN Bd&pog < 80 TOTE
AN Yyog < 1.70 TOTE
TPAYE ‘EAaepUg, xovidg’
TENOE_AN
TENOE_AN

H xprion eppwAevpévwv evtodwv AN odnyei cuvnBwc 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 eppwAeupéva AN, ummopouv
Va YPa@ouV 1110 ammAd XpNOIUOTIOIVTAG OUVOETEC EKPPATELC 1) TNV EVTO-
A emioyng AN ... TOTE ... AAAIQZ_AN, mou Ba mapouolaoTel ot ou-
VEXELQ.

To TMPoNYoUNEVO TUAMA TTPOYPAUMATOC UMopEi va ypagei wg e€R¢

AIABASE Bd&pocg, Yyocg

AN Bé&poc < 80 KAI Yyoc <1.70 TOTE
TPAYE ‘EAaepUg, xovidg’

TENOE_AN

Mia dAAn popen emAoync givat n evtohry AN...TOTE...AAAIQX_AN

Zovraén

AN ouvbrxn-1 TOTE
evtoAn-1
EVTOAN-2
EVTOAN-V

AN\IQE 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-BetTIkOV <— IARGOC OetTixdV+]
ANMIQE AN aplOudéc <0 TOTE
TPAYE ‘0O aplOudcg eival apvntixkdg
[IAfB0G_apvnT LkOV <- IIAfB0oC  apvnTLlxkOV +1
ANNIQR
TPAYE ‘0O aplOudg eival 0f
[IAfBoc 0 <- IAHGoc 0 +1
TENOZ_AN

AeTouvpyia

ExtehouvTal ol EVTOAEG TTOU [BpioKovTal OTO AVTIOTOIKO TUNAMA, OTAV
n ouvoOnkn gival aAnOnc.

H exté\eon Tou IPOYPAUMATOG CLVEXICETAL UE TNV EVTOAN TTOU KO-
NouBei tn dihwon TEAOZ_AN

MAPAAEIrMA 1

310 MPAYpPALHA TOU MPONYOUHEVOU KEPaAaiov (MWARCEIG UTTOAOYI-
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 evToAwy AN givat:

AN Tocdétnta<=50 TOTE
Kébotog <- Iocdtnta*580
ANNIQYR
AN Tocdétnta<=100 TOTE
Kéotog <- Hoodtnta*520
ANNIOQR
AN Tocétnta<=200 TOTE
Kéotog <- Tocdtnto*470
ANNIQYR
Kéotog <- Hoocdtnta*440
TENOZ_AN
TENOE_AN
TENOE_AN
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@

Na anogeulyetal, av
elvat duvatdy, n xpnon
TWV EPWAEUPEVQV
AN, Kat otn Béon ToUg
va xpnotponotouviat
anAolUotepeq dOUEG
nou dLEUKOAUVOUV

TNV avdyvwaon Kat

TNV Katavénaon Tou

\npovpduuotoc.

Lnv Nnpwtn eVIoAn
AAAIQZ_AN o
€AEYX0G TNG OUVOBNKNG
Mogétnta>50 eivat
nePLTTIOg.

To i6lo mpdypappa pe tn xprion tng evroAric AN...TOTE...AAAIQZ_AN
éxel wg e€NG

AN Tocdétnta<=50 TOTE

Kéotog <- Hoocdtnta*580
ANAIQY AN IToodtnta<=100 TOTE

Kbéotog <- Tocdtnta*520
AN\IQY AN Toodtnto<=200 TOTE

Kéotog <- Hoocdtnta*470
ANNIQE

Kébotog <- Tocdtnto*440

TEAOE_AN

‘Eva ouxvo AaBog mou mapatnpeital oTa mPOoypAppaTa gival 0 EAeyX0G
MEPITTWV ouvONKwv. Ot emmAéov €Aeyxol auavouv TNV TOAUTTAOKOTNTA
TOU TIPOYPAUHATOG,.

210 TPONYOUUEVO TTAPASELYA YIa TO OTI0{0 OewpPOUUE OTL N TOCOTNTA
givat BeTikdG aplBuog, Eva mapddelypa mepITTWV EAEyXwV gival TO aKO-
Aoubo:

AN Tocdétnta<=50 TOTE
Kéotog <- MNoocdtnTto*580

ANMNIQY AN Iloocdtnta>50 KAI Ioocdtnta <=100 TOTE
Kébotog <- Iocdtnta*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 TIEPIMTWOELG EMAOYNG Eival TTOANEC, UTTOpEi va Xpnol-
pomoin®ei n evtoAn EMIAEZE, n yevikr pop@n Tng omoiag sivat:

Zovraén
ENINEEE £xppoon
NEPINTQEZH Alota Tiudv 1
evroAég 1
NEPINTQEZH AloTta Tiudv_2
EVTOAEG 2
[NEPINTQXH ANNIQXR
EVTOAEG AAALAC
TENOX_EIITAOT'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 ‘ApLlOudg < 0 f >9 1) oxL axépaLlog’
TEI\OZ_EHIAOI‘QN

Nettoupyia

YmoAoyileTal N TIUN TNE EKPPACNG KAl EKTEAOUVTAIL Ol EVTOAEC TTOU V-
KOUV OTNV avTioTOoIXN TTEPIMTWON TIHWV. AV N TIPHA TNG éKPpaong Sev
QVTIOTOLXEl O€ Kaia TEPIMTWON, TOTE EKTEAOUVTAL Ol EVTOAEG OANWG,.

3TNV evToAn autr ot AioTeg TIHWV TTou cuvodelouv KABE TepimTwon
UTTOPOUV va TTEPIAAUBAVOUV Hia 1} TTEPIOCOTEPEG TIUEG 1) TIEPLOXT TIMWV
ano-éwc.

H xprion tng 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 emavaAnPElg
eAéyxovtal mavtote amo kamola cuvBrikn, n omoia kabopilel Tnv €00
amo 1o Bpodxo.

H FAQXXA vnootnpiel TPEIC EVIOAEG emavaAnyng, TNV evioAr) OZ0 émou
n emavainyn eAéyxetat amd pia Aoyikr) EKQPacn oTnv apxr Kat eKTEAETal
ouvexwg 600 n ouvOrkn givat AANOR¢, TV evtohri MEXPIZ_OTOY 6mou n
ouvOnkn Bpioketal 6To T€AOG TOU BPOXOU Kal EKTEAEITAL CUVEXWG UEXPLG
OToU N cLVONKN auTh Yivel AANBN¢ kat TEAog TNV evioAn A, pe Tnv omoia
0 Bpoxog emavalapavetal yia mpokaboplopévo aplBuod popwv.

8.2.1 EvrtoAj OXO...EMANAAABE

H yevikotepn Soun emavAinyng vhomolsital otn FAQXZA e TV evTo-
Ay OZO... ENANAAABE. Y& auth, n ouvOnkn mou eAéyxel TNV emavainyn
Bpioketal otnVv apyn Tng emavalnyng kat o Bpoxog emavalapPdvetal
OULVEXWGE, 600 N oLVORKN AUTH LoXVEL Me tn dour auTh UmopouLV va K-
@PAOCTOUV OAEC ol emavalfPEI Kat YU auTtd n evtohr OZO0... EANANABE
€ival n onUaVTIKOTEPN aTTd OAEC TIG EVTOAEG emavAAnPNnG. Xapaktnpl-
OTIKO TNC EMAVAANYNG AUTAC €ival 0Tt 0 aplBuSC Twv emavalfPewv dev
€ival yvwoTd¢, OUTE UMTOPEL VA UTTONOYIOTEL TIPIV ATTO TNV EKTENECH TOU

TIPOYPAUHATOG.
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Zovraén
020 ouv6Orkn EINANANABE
evtoAn-1
EVTOAN-2
EVTOAN-V
TENOEX_EIIANANHWHE

Mapadeiyua
ABpo Lopa<—0
OZO0 ABpotoua<l000 EINANANABE
AIABATE A
Abpo Loua<— ABpPO LOua+A
TENOZ _EINANANHVHZ

NeiToupyia

EAéyxetal n ouvOrkn kat av ivat AAnBAG, eKTEAOUVTAL Ol EVTONEG
mou Bpiokovtal avapeoa otic OX0_EMANAAABE kait TEAOX_EMA-
NAAHWHX. X1tn cuvéxela eAéyxetal TAAL n cuvOnKn Kat av IoxUElL,
ekteAoUVTAL TIAAL Ol iS1EC EVTOAEC. OTav N AoYIKN ék@paon Yivel Weu-
O, TOTE OTAMATAEL N EMAVAANYN KAl EKTENEITAL N EVTOAN PETA TO
TEAOZ_EMANAAHWHE.

E@ooov petd amod kaBe emavanyn eAEyxeTal €K VEOU n cUVONKN, TTPETEL
UTTOXPEWTIKA H€Ca 0TO BPOX0 va UTTAPXEL Hia EVTOAR, N oTToid va HETABAN-
A&L TNV TIA TNG LETAPBANTIAG TTOU ENEYXETAL UE TN OUVONKN. X€ avTiBeTn TIE-
pimtwon n emavaAnyn &g Ba teppatifetarl kai Oa ekTeETAl CUVEXWG.

MAPAAEITMA 2

Na ypagei mpdypappa to omoio diaBdalet amd to mMAnKTPoAoylo pia
OElpd HETPROEWY, AKEPAiWV un undevikwv apl®uwy, umoloyilel kat
TUTTWVEL TO AOPOLoHA 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, ABpoloua, IIARBoc
[NIPATMATIKEZX : MO

APXH

IARBog < -0

ABpolLoupa <= 0

TPAYE ‘Adce ApLOud’

AIABATE X

OZ0 X<>0 EINANANABE
ABpoLlopa <- RABpolLopa+X
[IAH6oc <- IARBog+1
TPAVE ‘Adoce ApLOud’
AIABATZE X

TENOX EIIANANHWHE
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AN [IAf0oc >0 TOTE
MO <- A6poloua/IANRBoc

TPAYE ‘To ABpoloupa eivoat : ', ABpoLoud
TPAVYE ‘0O Méocog 6pog eivoat : ', MO
ANNIQR
TPAYE ‘Aev 566nxav oTtolyelo’
TENOZ_AN

TENOX NPOI'PAMMATOZ

Mapatnpnosig

H xprion Tipwv yia tov TepPaTiond piag emavainmtikig diadikaaiag,
onwc¢ oto mapddetypa n avBaipetn emioyn Tou 0, gival cuvrOng oTov
TIPOYPAUUATIOUO.

H tiur aut opiletal amd Tov MPOoYPAPUATIOTH Kal armoTeAEl Jia cuuBaon
Y10 TO TEAOG TOU TTPOYPAUMUATOC. H TR autn gival TéTola, WoTe va UnV &i-
val AoyIKA owaoTH yia To TPoANUa, yia mapddetypa n tiur 0 amokA&ieTal
amo TIG PETPHOELC CUUPWVA E TNV EKPWVNON Tou Ttapadeiypatod. H Tiun
auTr ouXVA 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.

Zuvraén
APXH EIIANANHWHE
evtoAn-1
eVTOAR-2
EVTOAR-V
MEXPIZ OTOY Aoy (KN-£KPOAOD

Mapadeiyua
APXH EIANANHWHEL
AIABATE A
ABpoiloua <- AbBpoiloua + A
MEXPIZ OTOY A6potocua >= 1000

NeTouvpyia

EktehoUvTal ol evtolég petall twv APXH_EMANAAHWHX kat ME-
XPIZ_OTOY. Xtn cuvéxela eAéyxetal n AoyIkr ék@paon Kal av dev
LoVl (€ival Peudnc), TOTE o1 EVTONEC TTOU BpickovTal aVANECA OTIG
APXH_EMANAAHWHZX kat MEXPIZ_OTOY, ekteAoUvtal TAAL EAEy-
Xetal Eava n Aoyikn ék@paon Kat av Sev 1oxVEl, emavalapBaveral n
EKTENEON TWV (S1WV EVTOAWV.

‘Otav n AoyIkn ék@paon yivelt AANBNAC, TOTE oTapatdael n emavainyn
Kall EKTEAEITAL N EVTOAN HeTA amd Tnv MEXPIZ_OTOY.

8. EMIAOIH KAl ENANAAHWH
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MoAU ouyvd n idla emavainmtikn Stadikacia pmopei va ypagei e€icouv ow-
otd xpnoipomnolwvtag gite tn Soury OXO...EMANAAABE gite Tn Soury ME-
XPIZ_OTOY kal gival TpoowiKi MAOYH TOU TTPOYPAUUATIOTH TTOla aTTO
116 Suo Ba xpnoipomonoeL. YITAPXOoUV OPWG TIEPIMTWOELS OTTOU N Xprion
¢ evioAi¢ MEXPIZ_OTOY odnyei o€ am\oUoTEPA KAl TIO EUKOAOVON-
TO TTPOYPAUMATA. [EVIKA O€ TTEPITTWOELG 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 EAeyX0 ATOSEKTWV TIMWV KABWCE KAl 0TNV EMAOYK A0 TIPOKA-
Boplopévec amavTnoelC 1 PEVOU.

MAPAAEITMA 3

2TO TIPONYOUMEVO TTAPASElyHa aG UTTOOECOUE OTI Ol METPNOELG Eival
UTTOXPEWTIKA OeTIKOi ap1Bpoi Kat 6TL HETA TNV Elcaywyn KAOe aplOpol
UTApXEl N EpwTnon av Oa eicaydyouvpe dAho. H Siadikacia Oa teleiw-
o¢l, 6tav n amavtnon Oa givai 'Oyt (o ) O).

NMPOT'PAMMA 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’
AIABAXE X
AN X=<0 TOTE
TPAVE ‘N\&Boc ApLOudg, Noupoaxraid dodote Eovd. . .'

% - TENOZ AN
H evtoAn enavdAnyng -
MEXPIS OTOY ! Av 10 X dev givalL OetLkS €Lo0dyoupe véo apLOpd
EKTEAETAL UNOXPEWTIKA MEXPIEZ OTOY X>0
TouAdxioTov pia gopd. ABpoLlopa <= ABpoLopo+X

IIARBog <- MNARBoc+1
TPAVE ‘Néo pétpnon ;'
AIABAZE EmLAovr
' Av 1 emidoyn eivat O fj o 1é1e otapatdel n emavaAnyn
MEXPIZ OTOY EmiAoyn='0’" H Enitioyn='o’
MO <- A6poLloua/IIARBoC
TPAYE ‘AOpolLoua =", ABpoLoua
TPAYE ‘Mécoc 6pog =', MO
TENOX _NPOI'PAMMATOZ

148 ANANTYZH EOAPMOrQN SE MPOTPAMMATIZTIKO MEPIBAAAON



Mpoypauuatiotiko mepifaidov 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:5);

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
MITOPOUV VA AVTIMETWITIOTOUV UE TN XPHRON TWV TTPONYOUHEVWY EVTIOAWY
emavainyng, n MAQXXA Sabétel kat tnv evtoAn MNA. H evtoAn autn xelpi-
Cetal pia HETABANTH, 0TNV omoia apyIKA EKXWPEITAL N aEXIKNA TIUN. H Tiun
NG METABANTAC CUYKPIVETAL E TNV TEAIKA TIUA KAl EQOCOV Eival IKPO-
TEPN amd auTh, TOTE eKTENOUVTAL Ol EVTOAEG TTOU BpiokovTal oTo Bpdxo
(avapeoa otig evtoAéq MNA kat TEAOXZ_EMANAAHWHY). 3tn ouvéyela n
peTABANTH eAéyxou auéaveTal katd Tnv TIun mou opilel To BHMA. Av n
VEQ TIUN €ival HIKPOTEPN TNG TEAIKNAG, TOTE 0 Bpoxog ekTeheital Eavd. H
Siadikacia autn emavalauBAavetal CUVEXWC, EWC OTOU N TIUN EAEYXOU Yi-
VEL HEYOAUTEPN TNG TENIKAG TIUAG, OTTOTE TepuatiCetal n emavalnyn Kat
To MPOypappa cuveyilel e TNV eviolr ou akoAouBei to TEAOZ_EMA-
NAAHWHX.

A¢ onuelwBEl 0TI, av N TIun Tou PAPaToC eival 1, Téte pmopei va mapa-
AelpOei.

H evtoAn TA...ATO...
MEXPI xpnaoiponoteitat
otnv nepintwon

rnou npeneL va
enavaAn@Bel n ektéAeon
KAMoLWY eVIOAWV yLa
npokaBoptopévo aptBué

enavaAnPewv.

- /
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KdBe enavdAnyn nou
ekteAeital pe pia evioAn
IA..ANO..MEXPI, pnopei
va uAonotnBel Kat pe

N XPAGH TWV BACIKWY
evioAwyv enavdAning
0X0..ENANAAABE kat
MEXPIX..OTOY.

Zouvraén
T'IA petafAnth) AlO tiunl MEXPI t(un2 ME BHMA 71 (unf3
gvtoAn-1
EVTOAN-2
EVTOAN-V
TENOX_EIIANANHWHX

Mapadeiyua
T'IA ApL6ud ANO 1 MEXPI 100 ME BHMA 2
ABpolopa <- ABpo Loua+ApLBud
TENOEX_EIIANANHWHE

ANeiToupyia

O1 evTOAEG TOU Bpdxou eKTEAOUVTAL VIO OAEG TIG TIHEG TNG METAPBANTAG
amo TNV APXIKN TIUA MEXPL TNV TENKN TIUH, AUEAVOUEVEG UE TNV TIUA
Tou Bripatoc. Av To Bripa gival ioo pe 1, TOTe mapaleimeTat.

NMAPAAEITMA 4

To mapakdatw mpoypappa umroAoyilel To AOpoIcHa TWV TIEPITTWYV apP1o-
MWV TTOU gival pIKpoTEPOL amo to 100.

IIPOT'PAMMA IlepLTTOl
METABAHTEZ
AKEPAIEX:A6poLloux, AplBudc
APXH
AbBpoLlopa <= 0
TIA Ap16u6éc AO 1 MEXPI 100 ME BHMA 2
ABpolopa <- AbBpoloux + ApLBudc
TENOE_EIIANANHWHE
TPAVE ‘A6p0OLOUX TTEQLTTOV apLOudv 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 AAho.

3TN XPHoN TwV EPPWAEVUEVWV BPOXWV IOXUOUV CUYKEKPIUEVOL KOVOVEG

TTOU TIPETIEL VA aKoAouBoUvTal auoTned yla Tn owoTr A&lToupyia Twv

TIPOYPOAUHATWV.

JUYKEKPLUEVQA:

1 O e0WwTePIKOC Ppoxog mpémel va Bpioketal OMOKANPOG Héca OToV e§W-
TEPIKO. O Bpoxog mou EeKIvAel TEAEUTAIOC, TTPETTEL VO OAOKANPpWVETAL
TTPWTOC.

I H eicodog og k4B Ppdxo umoxpewTikA yivetal amd tnv apxr Tou.

1 Agv pmopei va xpnotpomolnBei n idla petaAntn wg petpntig dvo  me-
PLOCOTEPWV BPOXWV TTOU O €Vag BPIOKETAL OTO ECWTEPIKO TOU AANOU.
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MAPAAEITMA 5

Na ypa@ei mpOypappa TO OMoi0 VA EKTUTTWVEL TRV TPOTIAISEL0 TOU TTOA-
AamAaclacpou.

IIPOT'PAMMA Ilponaide Lo
TIpdypoppa EKTUNIWONG TG nponaide Ltag Tav ap LOpav 1 éwg 10
METABAHTEXZ
AKEPAIEZ:A, B, T
'A:TIIoAAGIIAQO LOAOCTEOG
!B:[oAanAaoc 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_NNPOTI'PAMMATOX

Mpoypaupatiotiké mepifBaAdov Basic
vV Mpomnoide 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,

Emravainyn,

Bpoxog

Avake@alaiwon

370 KEPANALO AUTO TTAPOUCIACTNKAV Ol EVIONEG TTOU Xpnotpomolei n TAQ-
2 A yia va uAomoloel TIG Bactkég SoUEC TNE EMAOYNC KAl TNG EMavAAnyNG.

ApxIkd mapouoidlovTal ol AOYIKEG EKPPATELC KABWE Kal O TPOTIOC TTOU
SlaTumwvovTal cUVOETEC AOYIKEG EKPPATELG UE TN XPHON TWV AOYIKWV
teeotwv OXI, H, KAL 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 UTTAPXEL €ival n evToAr EMIAE=E.

Ot evtolég emavaAnyng sivai tpeic. H evtohry OZ0...EMANAAABE, n evioAn
MEXPIZ_OTOY kat téhog n evtohn lNA. H evtoAn TA xpnoipomoleital yia
KaBopIopévo aplBud emavalRPewy, EVW 0 ApIBUOC EMAVOAAPEWY TwV
ANV S00 Sev gival yVWOTOC €K TWV TIPOTEPWV Kal €APTATAL ATTO TIC
ouvOrkeg Tou TG eAéyxouv. H evtohr] OXO..EMANAAABE eAéyxel Tn ouv-
Brkn oTnv apxn TNG emavaiAnyng, evw n evtohri MEXPIZ_OTOY kdvel tov
€NEYXO OTO TENOG TNG EMAVAANYNG.

Epwtnosig - Oéupata yia cu{Atnon

1. MolEg gival ol TINEG TTOU UITOPE( va TTAPEL Jia AoYIKN EK@paon;

N

. Motot eivat ol Baacikoi Aoyikoi teheoTé; Avagépate dvo mapadeiyua-
TA Yla TN XPRON TOU KaBeVOC.

3. Mola gival n ouvta&n g evtoAnc AN;
4. Mola ivat n Stagopd tng evtoAnc AN- AAAIQE kai tng AN- AAAIQZ_AN;
5. Tieival Ta eppwAeupéva AN;
6. MNote xpnotyomoleitatl n evtoAr EMIAE=ZE;
7. TMNoleg ol eVIOAEG emavaANYNG
8. MMolec o1 Siapopég TnE evtoAric OO0 kal TNG evtoAng MEXPIX_OTOY;
9. Mw¢ ouvtacoetal n evtoAn lNA;
10. Mota n Baocikn Stapopd TNG evtoAng MNA amd Tig AAeg SU0 eVTONEC

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 daveilovTal TnV évvold TwV HIETA-
BANTwv pe SeiKTEG Kal XpNOILOTIOOUV TOUG THVAKEG Yla Tov {S10 Adyo.

210 KEPAAaLo auTd mapouatalovtal ol €VVOLEC TOU TTivaka KaBw¢ Kal ot
Baoikoi tpomnol eme€epyaciac Toug amd tn TAQIZA.

Mapouacidlovtal ot povodidotatol KaBw¢ 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 EUPEDCN HEYIOTOU
Kat ehayiotou, n avalritnon, n Talvopnon Kat n oUYXWVEUON TIIVAKWV.

2téyol

Na gival og 6¢on o padnng

Na emAéyel To €ido¢ Tou mivaka.

Na opilel Toug TTiVakeg o€ éva TTPOYPAUA.

Na elodayel, va eme€epydeTal Kal va TUTTWVEL TA OTOIXEI EVOG TTiVaKA.
Na amo@aaoilel av givat amapaitntn n xprion mivaka.

Na avagépel TI¢ Bacikég emeéepyacieg og évav Tivaka.

cccccacc

Na avalntd kat va Talvoei Ta oTolxeia evog mmivaka.

MpogpwTtAOELG
3 MNwg prmopouv va amoBbnkeuTtouv oA mapopola Sedopéva aTov uTo-
AoyloTH, yla TapAdelya Ta ovouaTa OAWY Twv HabnTwv piag Taéng

3 Ta molo Adyo xpnotpomolouvtal oTnv dlyeBpa ot petafAnTég pe Sei-
KTEG;

w

Y€ TIOIlEC MEPIMTWOELG Xpetdletal n ta&lvopnon kamolwv Sedopuévwy;

3 Eivat ebkoAn n avalntnon evog cuykekpipévou dedopévou o€ pn ta-
&vounuéva dedopéva;
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9.1 | Movodidatartol TmivaKeg

MoANA amd ta mPoBARUATA TA OTTOIA TTAPOUGCIACTNKAV OTA TIPONYOUHEVA
kepdahaia, amid eme€epydlovtal pia oglpd Sedopévwy.

Alafalouv éva dedopévo kKABe popd, To EKXWPOUV O€ Wia HeTABANTH,
EKTEAOUV TOUC AVTIOTOIXOUG UTTOAOYIOMOUG KAl TN CUVEXELQ ETAVAANAL-
Bavetaln idla Sadikaocia péxpt va tehelwaoouv Oha ta dedopéva.

MNa mapddetypa éva mpoypappa To omoio diafddlel Tic Bepuokpaoieg Sia-
POPWV NUEPWV TOU PRva, £0Tw 30, Kat urtoAoyilel Tn péon Beppokpaaia,
pmmopei ToAU amAd va ypagei we e€AC:

SUvolo <- 0
T'IA Hpépa ANO 1 MEXPI 30

AIABAZE Oepuoxpoocia
SUvoAo <- ZUvoAo+Beppoxpao o

TENOEZ_EIIANANHWHE
Méon <- ZUvoro /30

XpnoipomolwvTag Aotmov pévo pia petaAntr, Tn HeTaAnTtr Ospuokpa-
ofa, To POBANA AUVETAL TTOAUY ArmAd Kal TO AVTIOTOIXO TTPOYPAUUA Eival
OUVTOMO Kal KatavonTo.

Av OuW¢ OTO TTPONYOUUEVO TTPOYPAppa {nTeiTal Kal 0 aplBudC TV Nue-
PWV 1OV N BeppoKPATia ATAV KATWTEPN TNG MEONG, TOTE N GUYKPION AUTH
TIPETIEL VA YIVEL LETA TOV UTTOAOYIOMO TNG péong Bepupokpaoiac. Autd on-
paivel 6Tt OAeG ol Beppokpaoieg mpémel va emavelcayxBouv yia va GUYKpL-
Bouv pe TN péon.

Mia AN AOon eivat va kataxwpnBei kaBe Beppokpacia o€ S1aPOPETIKN
METABANTH, €101 WOoTE KAOE TIun oV €l0dyeTal va Slatnpeital otn uvi-
UN Kal va UImopEi va OUYKPIBEi Je TN péon, a@ol auTr UTToAoyIoTEl ToTe
Opwe mpémet va dnuioupynBouv 30 S1apopeTIKEG LeTABANTEG, OcpoKPa-
oial, Oeppokpacial,..., Oeppokpacia30. MNa va ypagei To mpoypapua,
xpelalovtal tplavta evtohég AIABAZE kat Tpidvta eviolég AN.

Av kat auti n AVon gival cwoTr Kal TPAKTIKN yla Hikpd aplBuo dedo-
Hévwy, Tpo@avwg dev eumnpetei Ty eme€epyaacia peydalou apibuov
Sedopévwv.

H kaAUtepn AUon oto mpoBAnua autod gival n xprion HETABANTAG pe Sei-
KTEC, évvola TTOV €ival yvwoTr amod ta padnuaTikd Kat AoTToLE(Tal OTOV
TIPOYPAUMATIONS pe TN Soun dedouévwy Tou mivaka. Xpnolporoleital
Aotrrév povo éva dvoua Oepuokpaacia, TTOL AVAPEPETAL KAl OTIC TPIAVTA
SlaPOPETIKES OepUOKPATIEC.

To 6vopa Tou mivaka kaBopilel pia opdda Sradoxikwyv Bécewv otn pvi-
un. K&be ouykekpiuévn 6€on pvrung KaAeital otolxeio Tou mivaka Kal
npoodiopiletal amd TNV TIUN evog SeikTn, OTWE Gaivetal Kat oTo oxnpa 9.1.

9. MINAKEZX
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0 deiktng eival pia
petaBAnti nou pnopel
va €xeL onolodnnote
Oek16 6vopa. Eival
oUvnBeg 6pwg aToV
npoypapuatous

wg deikteg va
Xpnotponotouvrat ot
petaBAntéqi, j, k.

MNHMH

26 Oeppokpaciall]

27 Oeppokpacial2]
Oeppokpacia

21 Ogppokpacial29]

25 Oeppokpacial30]

2x. 9.1. O mivakag Oepuokpaoia

Ot TTivakeg MOV XPNOIMOTIOIOUV £va PoVo SEIKTN yid TNV ava@opd Twv
OTOIXEIWV TOUG ovopAlovTal HOVOSIACTATOL THVAKEC.

To évopa tou mivaka pmopéei va gival omolodrmote SeKTd dvoua TG
FAQXXAX kal o SeikTng eival pia aképala ékppaon, otabepn 1 LeTaBAnTr
oV TIEPIKAEiTAl péoa ota oupfBoAa [ kat ]. To oTolxeio Ogpuokpaacial?]
ek@palel tn Bepuokpaocia Tng SeUTEPNC NUEPAC, avaPEpETal 0TO SeUTE-
PO OTolXE(O TOu Mivaka OgpuoKkpaoia Kat XEL TNV TN 27.

levikoTepa TO OTOIXEIO OgppOKpaciali] avapepeTal 0TO i-0TO OTOIXEIO
Tou Trivaka.

KdBe mivakag mpémel umoxpewTIkd va Tepiéxel dedopéva tou 1diou TumoU,
SnAadn aképata, TPAYMATIKA, Aoyikd rj aA@aplOunTikd. O TUMo¢ Tou miva-
ka SnAwvetal padi e Tic AMNEC HETABANTEC TOU TIPOYPAUUATOC OTO THRUA
SNAwong HeTaAnTwv. EKTOC amd tov TUMO Tou mivaka TTREMEL va SnAwve-
TAL KAl 0 APIOUOC TWV OTOIXEIWV TTOU TIEPIEXEL I} KAAUTEPA O PEYANUTEPOG
0PLOUOC OTOLXEIWY TTOU UTTOPEL VA €XEL O OUYKEKPIUEVOC TTIVAKAC KAl AUTO
yla va SECEVTOUV OL AVTIOTOLXEC CUVEXOUEVEG BETEIC UVAUNG.

MNa mapadetypa

METABNAHTEZ
IIPATMATIKEEZ: Oeppoxkpacia [30]

Mivakag eivai éva obvolo 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 os atouikd
oTolxeia Tou mivaka yivetal e To dvoua tou mivaka akoAovBoUuevo
amé éva Geikn.

N
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MAPAAEIrMA 1

Xpnotpomolwvtag MeETABANTEG e SEIKTEG yia TO TTPONYOUUEVO TTAPA-
Setypa éxoupe 1o €€AG Mpdypappa:

IIPOT'PAMMA ©epuokpaciec
METABNAHTEZL
NIPATMATIKEE: Ocpuokpacia[30], Méon,
AKEPAIEX: i, Huépecg
APXH
SUvodo <- 0
T'IA i AINO 1 MEXPI 30
TPAYE ‘Adoe 1n Oepupoxpacia’
AIABATZE Ocpuporpoociali]
SUvoAo <- ZUvoAo+ @eppoxpaciali]
TEAOZ_EHANAAHWHZ
Méon <- ZUvoAio/30
Huépeg <= 0
T'TA i AIO 1 MEXPI 30
AN Oeppoxkpoacia[i] < Méon TOTE
Huépeg <- Huépecg+l
TEAOE_AN
TENOX _EIIANANHWHE
TPAYE ‘Méon Oepuoxkpoacia:’, Méon

SUVOANO

TPAVE ‘Huépec ue pLkpdtepn Oepuoxkpacia’, Huépec
TENOEZ_NPOI'PAMMATOZ

Me tn xprion Ttou mivaka, 6Aa ta dedopéva KataxwpouvTtal KATW amo
10 {610 dvopa peTaBAnTrc, oto mapddetypa Oepuokpacia. H avayvw-
on 6Awv tTwv dedopévwy amlomoleital, agou gival uévo pia evtoAn,
AIABAZE O¢gppokpaoialil, n omoia Bpioketal péoa o éva Bpdyo Kat
EMAVAAAUBAVETAL OCEC POPEC ATTAITEITAL OTIWE KAl O UTTOAOYIOUOG TOU
aBpoiopartog, Z0volo <-XUvolo + Oeppokpaoialil.

Ot TIpEG PHETA TOV UTTOAOYLOUO TNG HéonG TIuNG Sev xavovtal, agou Bpi-
OKOVTAL 0TA OTOIXE(a TO Tivaka Kal {avaxpnolpomolovvTal yla tny €0-
pEON Tou apIBOL TWV NUEPWY, TToL N BeppoKpacia gival HIKpOTEPN amd
N Héon. O UTOAOYIONOC 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 HéoN TIUN, TRV TUMIKA armdkAton Kat Tn diapeco TR N ake-
paiwv apt®uwv, 6mou 1o N givar amé 2 péxpt 100.

Ta dedopéva elodyovtal amd To TANKTPOAOYIO KAl KATAXwEOoUVTAl OTOV

mivaka X. N
> x
1

H péon A p divetar and tov tomo U = =

N

H avdyvwon, n
enefepyaoia kat n
eKTUNWON WV oToXelwv
TWV Nvakwv yivetat
ndvtote and Bpdxoug, ot
onoiot enavaAaufBdvovtat
npokaBoptopévo aptBué
@opwyv, éoa gival 1a
otowxela Tou nivaka Kat
uAonotouvtat KaAUTEPa
OTOV NPOYPAUHATIONS pE
TNV evioAn enavdAnying

\FIA. y
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3 Xi?
H tumikr anmokAion ¢ Sivetal amod tov TUTo ol =12 — /,tz

MNa va Bpebei n didueocog Tipn mMPEMeL UTTOXPEWTIKA ot aplOuoi va taél-
vounBouv katd avéouoa oelpd. TOTe SIAUECOC TIUN, Eival N TIUA YA TV
oroia ol pYiooi aplBuoi gival HIKPOTEPOL Kal ol ANNOL HIooi PeyaAUTEPOL.
TNV mePIMTWon mou 1o MARB0¢ Twv aplBuwy ival mepITTd, TOTE didpe-
00¢ €ival 0 PECAIOg, VW OTNV TIEPITTWON TTOV Eival dpTio, TOTE Slduecog
givat To nudbpotopa tTwv SU0 PECAiIWV apIBpWV.

H ta&ivéunon twv otolxeiwv yivetal pe tn nébodo ta&ivéounong eubeiag
AvTAAAAYNG, N omoia TapouCIACTNKE 0TO KEPAAaLO 3.

IIPOT'PAMMA Y 1QT LOT LK

METABAHTEXZ
AKEPAIEE : i, N, X[100], A6poLoua,
APpolouo_2, BonéntLkn
NPATMATIKEZ: MT, Tun AméxAion, AL&uecog

APXH

! Eioaywyn dedopéveav

TPAYE ‘A®ce 10 TAROOC TV oplBudv (upéytoto 100)7

AIABATLE N

T'IA i AINO 1 MEXPI N
TPAYE ‘Adce tov ‘,i,’'-T10 apLBud’
AIABATE X [i]

TENOX _EIIANANHWHX

! Ynmoloylopdg abpolopdtev

ABpoLoua <- 0

ABpoloua 2 <= 0

T'IA i1 AINO 1 MEXPI N
TPAVE ‘Aboe tov',i,’-1t0 apLBud’
AIABATE X[1i]
ABpolLoupa <- ABpolopa + X[i]
ABpoLoua_2 <- ABpolopa 2 + X[i]"2

TENOE_EIIANANHWHE

210 Npéypappa autd
Oev yivetal €Aeyxog yLa
pndevikn tpn tou N

! YnoloyLopdg péocou Spou
MT <- A6potlopa/N
'YnoloyLopdg TUnmLKRAG amdKALOngG
Tun Anéxiion <- T P(ABpolopo 2/N - MT"2)
'Taf Lvépunon tTwv otolXelwv Tou mivara
T'IA i AINO 2 MEXPI N
T'IA j AIO N MEXPI 1 ME BHMA -1
AN X[j-1] > X[j] TOTE
! Avtipetdbeon twv otolxeiwv j xat j-1
Bon®bnt ixn <- X[j —1]
X[3-1] <= X[3]
X[J] <= BonéntLky
TEAOE_AN
TEAOZ_EIIANANHVHZE ! j
TENOX_EIIANANHWHZ Vi
'YnoloyLopdg diapéocou
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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]
TEAOZ_AN
! ERTUNOON ONOTEAEOPATOV
TPAYE ‘AIIOTENEXMATA’
TPAVE ‘============'
TPAWE ‘IIA6oc¢ TLudvV =', N
TPAWYE ‘Méon tiufn = ', MT
TPAVE ‘Tunikf amoéxiion = ', Tunm AndxALon
TPAYE ‘AlG&uecog = ', Aitdueococg
TENOEZ_NPOI'PAMMATOZ

Mpoypauuatiotiko mepifBaAAov Basic

VSTATLOT LKY

DEFINT A-Z

DIM x (100)

CLS

sum = 0: sum2 = 0

vV ELoaywyn dedouévaev
INPUT “N=", n

FOR i = 1 TO n

PRINT “Awoce tov ”; i; “-=10 plbud: ”;
INPUT “”, x (1)
NEXT i

v Ymodoyloudg abpolopdtwv
FOR i = 1 TO n
sum = sum + x (i)
sum?2 = sum2 + x (i) ~ 2
NEXT i
mt! = sum / n ' Méon TLluf
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 dilaupéoou
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 tLph ="; mt!
PRINT “Tumixp amdxkAion ="; ta!
PRINT “Aitduecog ="; median
END
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9.2 | Néte mpémel va xpnotpomolovvtal
TMVOKEC

H xprion mvakwv gival évag BoAlkog Tpomoc yia Tn Siaxeipion moAAwv
Sedopévwy 16iov TUTTOU, AAAA GUXVA N XPriON TOUG Eival TTEPITTH Kal 7L
AU otnv avamtuén Tou MPoypAaUHATOC.

Mépa amod Ta MAeoVEKTAATA TTOU ava@épOnkay, utidpxouv kal U0 pElo-
VEKTAMOTA artd TN XPrion TvAaKwv.

Ot mmivakeg amraitolv pvrun. KaBe mivakag Ssopevel amd tnv apxr Tou mpo-
YPAUUOTOC TTOANEG BEDEIC UVAUNG. Z€ éva peydNo Kal cUVOETO TTPOYPAU-
pa n dokomn Xprion peyaAwy mvAakwy pmmopei va odnyrioel akoun Kat o€
aduvapia eKTENeONC TOU TTPOYPAUUATOC.

Ot mivakeg meptopiCouv Tic SuvatdTNTEC TOU TTPOYPAUUATOC. TO TIPONYOU-
MEVO TTPOYPAUUA TOU UTTOAOYICHOU TWV OTATIOTIKWV PeyeOwV, UTTAPXEL
avwTaTo O0plo oTo MARBOC Twv aplBUWV ico pe 100. AUTO ylaTi ol THVAKEG
gival otatikéG SOMEG Kal TO PéEyeBOC TOUG TTPETEL va SNAWVETAL TNV AP
TOU TIPOYPAUMATOG, EVW TTOPAEVEL UTIOXPEWTIKA 0TABEPO KATA TNV EKTE-
AEoN TOU TIPOYPAUMATOC.

H amogaon yia tn xprion 1j 0xt mivaka yia ) Siaxeipion Twv dedouévwv
gival Kupiwg B¢ua eumelpiag oTov MPOYPAUUATIOUO.

levikd, av Ta Sedopéva o loayovTal o€ £va TTPOYPAMA TTPETTEL va Sia-
TNPEOUVTAL OTN HUVAMN MEXPL TO TENOC TNG EKTENEONC, TOTE N XPrion mMvda-
Kwv BonBdel j cuxva eival amapaitntn yla Tnv emiluon tou poAfiua-
TOG. X& AAAN TTEPIMTWON PIMOPEL VA amo@EeUYETAL 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 UvAun. To mpdypaupa Ba dov-
A€ve 1O 610 KAAA Kal Xwpig TN xprion TvVAKwY, aANA JE TN XPnon Hiag kat
povo petafAntic. O unmoAoyIopog OpwE TS SIAEoNC TIKAG, TTou TTpoUTTo-
Bétel TV tadivopnon twv Sedopévwy, amaitei Tn xprion mivaka. Av Aoirmov
TO TPOPBANHA ATTATOUCE UOVO TOV UTTIOAOYIOUO TOU EGOU OPOU Kal TNG TU-
TKAG amdkAlong, Ba RTav mPoTINGTEPN Mia AVON XWIG TN XPron TIVAKWV.

9.3 | NMoAudiacTtarol mivakeg

210 mponyoLpevo apddelypa umipxav 30 TIpEG TN Beppokpaaiag, pia
yla KaBe nuépa Tou prva, Kat yla tnv entAucr Tou xpnotuornolnonke évag
mivakag 30 B¢oewy, o mivakag Ospuokpaocia. O Tivakag autdg TIEPLEXEL TIG
TIMEG TNG Beppokpaoiag yia kB nuépa piag TOANG Kal o Seiktng Seixvel
NV NUEPQ.

‘Eotw 611 01 Beppokpacieg divovtal amod Tov mMapaKATW TTiVaKa.

30 27 23 30
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O mivakac auTog €xel Ti¢ Bepokpaaieg yia 30 Nuépeg ald yia §éka 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 TIOAN. Ma mapd-
Selypa, N TPWTN TTOAN TNV TPLOKOOTH NUEPQ ixe Beppokpaoia 27.

Ma v ene€epyacia Twv Beppokpactwv Pmopei va xpnotgomolndei évag
Stobidotarog mivakag, otov omoio o mpwTog Seiktng SeiXVeL TN YPAUUN
(oTo Mapadetypa TNV NUEPA) Katl 0 SeUTEPOC TN GTAAN (TNV TTOAN). To oTolL-
xelo Oepuokpaoial30,1] £xel TN TIUA 27.

3TN YeVIKA mepinTtwon K&Be oTolxeio Tou mivaka gival To oTolxeio Ogppo-
kpaoiali,j] kat avagépetal 0tn Beppokpacia otnv i ypapur Kat v j oti-
An, 610U TO i TTaipvel 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 mou va umoloyilel Tn péon Oeppokpacia KaOe
TOANG yla TOV TIponyoUpEVO mivaka Ogpokpaociwy (didovtal 30 Oep-
HoKpaaieg 10 moAewv). Emiong, yia ka0e moAn, va unmoloyilel mooeq
NHéPEG n OgpoKpaAGia ATAV KATWTEPN ATTO TRV AvTioTolXN Héo.

NPOTPAMMA Gepuokpaciec 2
METABAHTEZ
MIPATMATIKEE: Oecpuokpaci{a[30,10] , Méon[1l0]
AKEPAIEX: i, J, Huépeg, 3UvoAo
APXH
! Eicaywyny dedopévav
T'TA i ANNO 1 MEXPI 30
T'IA j ANO 1 MEXPI 10
TPAYE ‘Adoce 1n Oepupoxkpacia’, i, J
AIABAZE Oecppoxkpaociali, ]
TEAOZ_EHANAAHWHZ
TENOX EIIANANHWHE

!Ynoloyiopol
T'IA j ANO 1 MEXPI 10
SUvoro <- 0 @ N\
T'IA i ANO 1 MEXPI 30
RTVOAO <- ZUVoAo + @Ogppokpoocioli, ] H avdyvwon. n
TENOL_EIANANHVHE ene&epyaoia KaBwg
Méon[j] <- 3UvoAio/30 KaL n eKtdnwon twv
TENOE_EINANANHVHE atolxeiwv noAudldotatwy
TIA j ANO 1 MEXPI 10 nivdkwv yivetat ndvrote
Huépeg <= 0 and Bpdxoug, ot onoiot
TIA i ANO 1 MEX?I .30. ’ . uAonotouvtat gtov
AN @SPUOKQGOLG[%,j] < Méon[j] TOTE NPOYPALHATIONS e
Huépeg <- Huépecg+l . P
EUPWAEUPEVEG EVTIOAEQ
TENOX AN ,
TEAOS_ENANAAHVHE \enovaAnyng FIA. Y,

TPAYE ‘Méon Ocpuoxkpocia’, i, ‘MIéAncg:’, Méon([j]
TPAVE ‘Huépec ue plkpdtepn OBepuokpacia’, Huépeg
TENOZ_EIIANANHYHE
TENOEX_NPOTI'PAMMATOX
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Mpoypauuatiotiko mepiBaAdov 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 Oeppoxpacioa :',1i,3," ')

readln (temperature [i,7])

END;
FOR j:=1 TO 10 DO
BEGIN

total:=0;

FOR i1:=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 Oepupoxkpacia ‘,i,’” mbAnc
‘,ave[i] :4:1);
writeln (‘Huépecg pe pikpdtepn Bepuokpoaocia :/,
days) ;
END
END.

Exté¢ amd povodidotatoug kat 5108140 TATOUG THVAKES UTTAPXOUV THVAKES
HE TIEPIO0OTEPEC S1AOTATELC, TPIoSIAOTATOL, TETPASIACTATOL KAl YEVIKA
moAud1doTaTol, avaloya pe Tov aplOuod TwV SEIKTWVY TTOU XPNOIUOTIOI0U-
VTal Yla TOV KaBopIopo Twv oTtolxeiwv. QoTd00 Ta TEPIOTOTEPA TTPOLBAA-
pata avtipgetwri{ovtal Ye TN Xprion mvakwyv povodidotatwy f d1od1d-
OTATWV.

3710 mponyoupevo mapddelypa £0Tw 6Tl €xoupe BepuoKpaaieg yia kabe
TOAN, yla KABe nuépa aAAd Kal yla KABe €1oc. ToTe KABe oTOolKElO XPELA-
Cetai tpeig Seiktec. Evav mou Ba Seixvel To £€10¢, £vav mou Ba deixvel TV
TOAN Kat évav ou Ba Seixvel Tnv nuépa. Na mapdadetyua, n Oepuokpacia
NG MPWTNG 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

MAPAAEITMA 4
Na ypagei mpoypappa 1o omnoio:

a. Na Sdiafadel Ta ovopata 6€ka KIvHATOYPAPWY KAl TIG AVTIOTOLXES
€10TTPAEELC TOUC 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 eKTUTwVel To A0polopa Twv eloTPAaewv KAOe
NUépag, KaBwWGE Kat TNV NUEPA e TN KEYLOTN GUVOAIKN giompadn.

Ma tnv emiluon Tou mpoPAuatTog Mpémel va Xpnoipornoin8ouv dvo Ti-
vakeg. O mpwTog Oa mePLEXEL LOVO TA OVOUATA TWV KIvhUaToypdewy, Ba
gival dnhadn évag povodlAoTaTo g TTIVAKAS XOPAKTAPWVY UE OEKA YPAUUEC.
O deutepog Ba mepiéyel Ti¢ elompdaéelg, Oa gival évag mivakag Siodlaota-
TOC AKEPAiWV ApIBUWY He 6EKA YPAUMEC, Hia yia KABe KivnuaTtoypd@o Kal
EMTA OTNAEG, Mia yia KABe nuépa.

To mpdypapa OUCIAOTIKA amoTeAEiTal amd Tpia TUAMATA:

E Tnv avayvwon twv §edopévwy Kat TNV KATaxwpnor Tou 0Toug avTi-
oTolyoug mivakeg, Ovouara kai Eiompdéeic.

E Tov UTTOAOYIOUO TOU GUVOAOU TwV €10TTPASEWV avd Kivnpatoypd-
(O Kal TNV EVPEODN TNE KEYIOTNG OUVOAIKNC eioTipa&ng, SnAadn Tou
aBpoicpatog Twv YpaUUwy Tou TTivaka.

-/

Tov uTToAOYIOUO TOU GUVOAOU TWV El0TIPAEEWY avd nuépa Kat TNV
€0PEON TNG HEYIOTNC OUVOAIKNC eiompaénc, SnAadr Tou aBpoicpatog
TWV OTNAWV TOU TTiVaKA.

MNpoacéfte TI¢ Slapopég Tou SeUTEPOU Kal TOU TpiTou TUApaToC. Kal ot
SV0 Xpnotpomololv S0 EPPWAEVUEVOUG BPOXOUG, £Va VLA TIG YPAUUES
Kal éva yla TG 0TAAEG aANd o€ S1aPOPETIKN OELPA.
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IIPOT'PAMMA K LVvnuaToyedoo L
METABNHTEZ
AKEPAIEL: Elonp&éelg(10,7], i,3, ABpoloua, MéyLoto,
& ®éon
XAPAKTHPEE: Ovoéopata[10]
APXH
! Eioaynyr) Sedopévev Kol eKXOPNON Toug ot Yo mivakeg
T'IA i ANO 1 MEXPI 10
TPAYE ‘Adoe 10 Ovoua TOU
AIABAZE Ovoéopatoali]
T'IA j AINO 1 MEXPI 7
TPAYE ‘Adoce tnv ', J,’'-n elompoén’
AIABAZE Ei.ocnp&éeicg(i,j]
TENOX_EIIANANHWHXE
TENOX _EIIANANHWHXE
'ABpoLopa TV oToLXelwv Tou nivaka ELonp&ée L ¢ avd ypapp
'Ral unodoylopdg tou péyLotou abpoiopatog
Méyioto <= 0
TIA i AO 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 < ABpoiloua TOTE
MéyLoto <- ABpoLoud
®éon <- 1
TEAOE_AN
TENOEZ_EIIANANHWHE
TPAYE ‘Mév.OoUVvoA. € lompaén Y, MéyLoto, ‘otov Y, Ovouata[@éon]
'ABpoLopa TV ctolxeiwv Tou mivaka ElonpdfeLg avd oThArn
'kl unoloyLopdg Tou péyLotou abpoiopatog
MéyiLoto <= 0
T'IA j AINO 1 MEXPI 7
ABpoLopa <- 0
T'TA i ANIO 1 MEXPI 10
A6polopa <- ABpoloua + Eitompdéetic([i, ]
TENOX_EIIANANHWHZE
TPAVE ‘TuvoA. elompaén’,j, ‘-ng nuépoag =", ABpoLoua
AN MéyLoTo < ABpoloua TOTE
MéyLoto <- ABpoLoud
@féon <- J
TENOE_AN
TENOX_EIIANANHWHXE
TPAVE ‘Méy.ouv. e lompaén ¥, MéyLoto, ‘tnv ', 0éon, ‘-nnuépa’
TENOX_NPOI'PAMMATOX

\

;1,7 xiuvnuoatoypdeou’

NMpoypauuatiotiké mepifBaAdov 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 elompaln : 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 ‘,Jj,’ 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 mPoyPAPMATA TA OTTOIA XPNCIUOTTOIOUV THVAKEG TTOAU GUXVA ATTAITOUV
OUYKEKPIUEVEC eme€epyaaniec oTa oTolxEiD TOU TTivaka. Ot TUTTIKEG AUTEC
eneepyaoiec sival:

1 YTTOAOYIOUOC 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 emeEepyaoieg mapouaidotnkav rién ota mapadeiy-
pata autou tou kKe@aaiou. MNa tig Stadikaoieg TNE Talvopnong Kat tng
avalNTnong €Xouv TAPOUCIACTEl EPIKOT aAyOPIOUOL, Ol oTToiol avanTu-
XxOnkav oto avtioTtolxo ke@daAiato Twv akyopiBuwy, émmou culnTtrBnkav Ta
TIAEOVEKTIMATA KAl TA UEIOVEKTAUATA TOUC.

JUVOTITIKG €XOUME:

YmoAoytlouog aBpoloudtrwy oTolXEiwy Tov mivaka

MoAU cuxvd anaiteital 0 UTTOAOYICUOG TOU ABPOICUATOG CTOIKEIWV TOU TTi-
VAKA TTOU £XOUV KOIVA XAPAKTNPLOTIKA, yia mapddelypa Bpiokovtal otnv
id1a otAN 1} oV id1a ypapun. Ta mapadeiypata mou mapouclacTnKav
0€ AUTO TO KEPAAAIO ATTAUITOUCAV TOV UTTOAOYIOUO TWV aBPOIoUATWY TWV
OTOIXEIWV TOU TTiVaKA TOGO avd YpAppr 600 Kal avd oThiAN.

EUpeon Tou uéyiotou 1j Tov EAdyIoTou oTolxEiou

H eupeon Tou péyloTtou 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 3pedei To HéyloTo 1] To EAAXIOTO. AV 0 Tivakag gival Ta§lvounuévog,
TOTE MPOPAVWE TO HEYIOTO Kal TO EAAXIOTO BpiokovTal oTa dUo akplavda
OTOlXEla TOU TTivaka.

Taivéunon twv otolyeiwv ToU mivaka
310 KEPAMalo 3 avagépOnke n uéBodoc Talvounong Tng eubsiag avtah-
Aayng, n omoia xpnotpomotrifnke kat oto mapddelyua 2.

H pébodoc autr givan amo Ti¢ amouoTepeg aANA Sev gival n Mo AmodoTIKN.
Yrdpyouv TOAEG AMeG péBodol Ta&vopnong KabBwe 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 dnAadr o miva-
Kag gival teheiwg ata&lvopnTog 1 HEPIKWE TAEIVOUNUEVOC.

Avalnitnon evog otolyeiou Tou mivaka

Ao sival ot mAéov Sladedopévol alydpiBuol avalitnong:
E H oslplaki avaldritnon

E H8uadikn avalftnon

H oeiptakn pébodoc avalntnong sival n mo amir}, aAAd Kal n Alyotepo
amoteAeopatikh PéBodoc. XpnotpomolEital OpwWE UTTOXPEWTIKA yid TTiva-
keg mou Sev ival taivounpévol. AvtiBeta n duadikn avalitnon xpnot-
poroleital pévo o€ TalvounuéVouC THIVAKES Kal €ival 0a@we amodoTIKO-
TEPN amd N oslplakn péBodo.

Zvyxwvevon Vo mvakwv
H ouyxwveuon gival pia amo Ti¢ Bactkég AeIToupyieg o€ TiVAKEC.

YkomdG NG gival n dnuloupyia amod ta oTolxeia V0o (1 TTEPLOTOTEPWV)
TAEIVOUNUEVWV TIIVAKWY EVOC AANOU, TTOU €ival KAl AUTOC TAEIVOUNUEVOC.
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Avokepahaiwon @

3T0 KEPAAAIO AUTO TTAPOUCIACTNKAV Ol THVAKEC Kal TTwe N TAQIZA xeipi-
Cetal Toug mivakeg. O mivakag givarl pia opdda petapAntwv 1diov tumou
IOV ava@épovTal e éva Kolvé dvopa kat amobnkevovtal og SIaS0oxIKEG
B¢oeig otn pvrun. Nna tnv mpocacn o éva aTouIkd OTOIXEIO TOU TTivaKa
TPETEL VA YPAPEL TO Gvoua Tou Tivaka akoAouBoUpevo amod éva Seiktn
(ueTaBANTA ) otaBepa). O mivakeg pmopei va givat povodiaotartol, Sio-
Sidotarol n yevikotepa moAudidotatol. O aplOuog Twv Selktwv kabopilel
n didotaon tou mivaka. H emefepyacia mvakwy yivetal cuviBw e TN
xprion evroAwv 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 aAyoplOuol kat n HENETN TOUG
ATTOTEAEL €vaV ATTO TOUC ONUAVTIKOUG TOMEIC TNG AAYOPIOUIKAC.

Né€eic-kAe1da
MetapAntn pe deiktn,

Mivakag,
>Tolxeio mivaka,
Avalnnon,
Ta&wounon,

Juyxwveuon

~

Epwtrioslc - O¢pata yia oulitnon @
1. Tiovopdaletal mivakag;

. TNa mo1o Aoyo xpnotpomolovvTal Ol THVAKEG;

. Tipmopei va gival ot SEIKTEC TV TMVAKWY;

. Mola n dlagopd Tou Tivaka Kal ToU OTOIXEIOU EVOC TIVAKQ;

. Mov opiletal n Staotaon Tou mivaka;

. TLeidoug doun ival o mivakag;

. Molot mivakeg ovoudalovtal povodidotatol;

0 N O 1 A W N

. Awoe éva mapdadetypa evog Tplodldotatou mivaka.
9. lNov amoBnkevoOVTAL T OTOIXEID EVOG TIIVAKQ;

10. lNola Ta peloveKTANATA TNG XPAONG TIIVAKWY;

11. MNoleg o1 TUTTIKEC eme€epyaoieg TTivaka;

12. Moot givat ot mo Stadedopévol alydpiBuot avalitnong Moteg ot Sia-
(POPEG TOUG;
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1. K. Avtwvakomoulog, Turbo Pascal 6.0 Oswpia kat lpdén, Ekdooeig
Néwv Texvohoylwv, ABriva, 1993.

2. QuickBASIC: H epyaAeioBrikn tou mpoypauuartiotr, KheiddpiBpuog, Abn-
va, 1991.

3. Xp. Koihag, H QuickBasic kat ot epapuoyéc g, Ekdooeig 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
0o6nyo, Kwdika TOAWV
QOKAOEWV KOl YEVIKEG
TANPOPOPIEG YIa TNV
Qbasic.

Emiong oto Sadiktuo

mapouctalouv evlagépov

oudadeg véwv (Usenet),
OXETIKEG UE TIG YAWOOEG
TIPOYPAUUATIOHOV.

y
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Eicaywyn

H emiAuon evog mpoAnpatog SieukoAuvetal Pe T Slaipeor Tou o€ HIKPO-
Tepa vmompofAnuata. H emiduon twv umompofAnudtwy autwv odnyei
otnV emiluon Tou apxtkol MPoAANATOG. O TUNUATIKOG TTPOYPAUUATL-
OUOG, n Slaipeon SnAadr evog MPoypAUATOC O€ UTTOTIPOYPAMMATA UAO-
TIOLEl AUTNV TNV 1G€a GTOV TIPOYPAUATIONOS. To KEQAAaIo autd acoAeital
ME TIG apXEG TOU TUNMATIKOU TTPOYPAUUATIONOU, Td €i6n Twv UTIOTIPO-
YPAUUATwy mou unootnpilel n TAQXZA, Ti¢ Siadikaaoieg kal T cuvapTh-
OE€1G KOBWE KAl TOV TPOTIO TTOU TA UTTOTTPOYPAMUATA AUTA ETTIKOIVWVOUV
peTady Touc. Téhog mapouaoiddetal Kal avalleTal o TPOTTOC UAOTTOINONG
avadpouIKwy akyopiBuwv pe xprion avadpouIKWY UTTOTIPOYPAUUATWY.

2toyol
Na gival og 6¢on o padntnc:
U Na avolvel éva 6UVOETO TIpOYypaupa G AmAQ UTTOTIPOYPAMUATA.

U Na Siakpivel TIg GUVAPTAOEIC amo TIG SIASIKACIEG Kal VA EMAEYEL TN
xprion dtadikaciag  ouvapTNONG yld TNV UAOTIOINON £VOC UTTOTIPO-
ypdupatoc.

U Na meptypdget Tn Sour Twv UTTOTTPOYPAMMUATWY KAl VA XPNOIUOTIOLE
TIAPAPETPOUG YIa TNV ETTIKOIVWVIa TOUG.

U Na kaBopilel Tig TTEPIOXEG EUPENELOG TWV TTAPAUETPWV.

U Na ouvtdooel avadpouiKd UTIoTIpOYPANATA KAl VA CUYKPIVEL ava-
OpOoUIKEC Kal emavalnmTikéC Sladikaoiec.

MpogpwTtAOEIC

3 H 86unon evog mpoypAppaTog e TN Hop @ EVOG GUVONOU UIKPOTE-
PWV TTPOYPAUUATWY BonBdgl ToV MPOoYPAUUATIOTH TNV avamntuén
€VOC 0UVOETOL TTPOYPAUHATOC;

3 Nopilete 611 OAa Ta €i6N TUNPATWVY TIPOYPARUATWY EMITEAOVV TNV iSla
gpyaoia;

3 Twg umopei va opyavwveTtal Eva POYPAUA O MIKPOTEPA TIPOYPAU-
pata;

3 Xpealetal Ta EMPEPOUG TIPOYPAMMATA VA ETTIIKOIVWVOUV PETAEY TOUG

3 Tvwpilelg amd tnv dyePpa Toug avadpoptkolg Tumoug; MNota ta mhe-
OVEKTAMATA TOUG;
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10.1 | TUNUATIKOG MPOYPAUUATIOHOG

Ta mpoAAUATA TTOU AVTIMETWTTIOTNKAV OTA TTPONYOUUEVA KEQAAALA
NTAV APKETA AMA, WOTE va PImopolV 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
TIPOYPAUMATOC ATIO €MAVW TTPOG Ta KATw (top-down). K&dBe mpoAnua
Slalpeital o HIKPOTEPA EMUEPOUC TTPOPAAUATA Kal KABE éva amo autd
Ta Mpoypdppata Slalpeital og akdpa amAoUoTEPA KAl UKPOTEPA. XTO Té-
Ao¢ Ta empépouc uToTTPO A HATA 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 aAyopiBuoUC
KOl TO TEAIKO TIPOYPApA € TTOANG amAOVOTEPA TUNAHATA TTPOYPAMMATOC.
H TeXVIKN TOU TUNHATIKOU TTPOYPARUATIOHOU ival éva ard Ta Bacikotepa

OUOTATIKA TOU SOUNMEVOU TIPOYPAUUATIOMOU, 0 oToiog e€acpalilel o€ pe-
YAAo Babuo v emtuxn Kat E0KOAN SNUIOVPYIA CWOTWVY TTPOYPAUUATWY.

TUNUATIKOG TTPOYPAUUATIOUOG ovoudleTal n Texvikh oxediaoncg kai
avantuéng Twv mPoypapUdTwy we éva oUVoAo amd anAoUoTepa TUH-
pata mpoypauUdTwy.

MAPAAEIrTMA 1

Ac peletricoupe Kat' apXiv To mPOPAnHa Mou pag anacX6Anoe oto
mpwTto Ke@Aalato tou BifAiov, TNV a§loAdéynon Twv anoTeAEGUATWV
Twv padntwv I Aukeiov ota padnpata e181KOTNTAC.

To oUVOeTO AUTO TTPORANMA YIa VA AVTILETWTTIIOOEL TIIO EUKOAA TIPETTEL VA
avaAuBei o€ emuépouc HIKPOTEPA TTPOoBARUaTA.

JUYKEKPIUEVA TA Tpia Bactkd SIaQOPETIKA TUAMATA Eival:

1 Eloaywyn debopévwv

1 Eme€epyaoia dsdopuévwv

I EKTUTIWON OTTOTEAECUATWVY

Ta tpia AuTd TPUAMATA HITOPOUV VA avaAuBouv TTEPIOCATEPO. ZUYKEKPI-
péva:

Eicaywyn dgdopévwv

1 Kataywpion dedopévwv

1 Eheyxog Sedopévwv

Enefepyacia dedopévwv

I YTTOAOYIOMOG HEONG TIUAS

I YTTOAOYIOPOC TUTTIKAG ammOKAIoNG

1 Katavourn ocuxvotntwyv

1 Anuoupyia ypa@Ikwy mapaoTAoEwV

10. YIONPOTPAMMATA
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EXTOmwon anoteAeCUATWV
I EKTUTIWOon mMvAakwyv GUXVOTATWY
1 ExTUnwon ypa@Ikwy mapaoTAoEwV

‘Onwg @aivetal To apxiko mpoAnpa S1acmaoTnNKE 08 APKETA anmAoloTEPA
unomnpofAnuata. H dnuioupyia Aoimov Tou TeEAIKOU TPoypAUATOC ava-
YETAL 0TN Snpiovpyia Twv €Ml HEPOUC TUNUATWY TIPOYPAUUATWY I EVO-
TNTWV Kal TN oUVOEDN AUTWV PETAEY TOUC. MEPIKA amd auTtd Ta TUAMATA,
OTIWE O UTTOAOYIOHOC TNG MEONC TIUAG R TNG TUTTIKAG armdkAong, £xouv ndn
QVTIUETWITIOTEL OTO TIPONYOUUEVO KEPAAALO, TIOU GNIAIVEL OTI UTTOPOUIE
Va EKUETANNEUTOUUE T TIpOYPAATA TTOU 0N €XOUUE YPAYEL PEIWVO-
VTaG £TOL TNV EPYATia yla TV miAucon Tou mPoBARUaATOC.

H mapdotaon tng avaluong Tou TPoBANUATOC UTOPE va Yivel ypa@Ikd
ME To Sidypappa tou oxrjuatog 10.1.

H évvola Tou TUNUATIKOU TIPOYPAMMATIOHOU £xel &N amoTunwOEi Kal o€
Tponyouueva Ke@alaia. MNa mapddelypa, 0To MPOYPAUUA UTTOAOYIOUOU
TwWV BEPUOKPATIWY TOU TTponyoUEVOU Kepalaiou (mapddetyua 3) To
TUNMA TNG el0aywyng Sedopévwy €xel Eexwpioel amod To TURHA UTTOAOYI-
opwv o€ avtiBeon pe ta mapadeiypata 1 kal 2 mou gival eviaia.

‘Otav éva TURUA TTPOYPAUATOC ETITENEL £V AUTOVOO £PYO Kal €XEL YPO-
PEI XWPLOTA ATTO TO UTTONOITIO TIPOYPAUA, TOTE AVAPEPOUAOTE O UTTO-
npoypappa (subprogram).

Kataxwplon
] dedopEvav
Eloaywyn "

dedopevwv

‘EAeyxog
OedOUEVWV

YnoAoylopog
pEoNG TLUAG

Katavopn

Mpdypapua OUXVOTATWV
AnoteAéopata Ene&epyaoia ’—

MaBntcv Anpoupyia
dlaypappaTwy

YnoAoylopég
TUMKAG anékALong

Exktinwon

i nvakwyv
Ektinwon
anoteAeopdtwy

Ektinwon
olaypaupdtwy

2x. 10.1. Aiaypauuatikri ansikévion tns avdivong mpofAriuatog
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10.2 | Xapaktnplotika
TWV UTTOTIPOYPAHUMATWY

O XWPIoPOG EVOC TIPOYPAUUATOC O UTTOTIPOYPAMMATA TIPOUTTOBETEL TNV
avAaluon Tou apxIKoU TIPOoPBAAATOC O HIKPOTEPA LUTTOTTPORBAAMATA, TA
oTI0ia Va UImopoUV va avTipeTwmoBoUv 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
emtuyxry avdiuon. H duckoAia g auédvetal 6o mo peydho kat 1mo oUv-
Beto gival To mpdPANUa. H cwoTr e@appoyr Tou TUNUATIKOU TTPOYPA-
paTtiopoU anaitei HEAETN 0TV avAaluon Tou PO BANHATOC, EUTTEIPIA OTOV
TIPOYPAUUATIOMO, TAAEVTO KAl PUOIKA YVWOEIC.

YTTApXOoUuV TAVTWC TPELG ISIOTNTEC TTOU TIPETTEL va S1aKPIVOLV Ta UTTOTTPO-

ypdAppoTa:

E Kabe UTIOTIPOYPAHHA €XEL HOVO pia €icodo Kal pia €§0do. TTnv
TIPAYHATIKOTNTA KABE UTTOTIPOYPAMA EVEPYOTIOLEITAL UE TNV {0060
O€ auTO TTOV YiveTal TAVTOTE AT TNV ApXI TOU, EKTENEI OPIOPEVEG
EVEPYEIEC, KAl amevepyomoleital pe TNV £€€0do amd auTd Tou yivetal
TIAVTOTE A0 TO TEAOC TOU.

E Kaoe UTTOTTPOYPOMMA TIPEMEL VA ival aveEdpTtnTto amd ta dAAa.
AuTO onuaivel 0TI KABe uTTOTPOYPAUUA UTTOPEl va oXeSIA0TEL, va
avantuxOei kal va cuvtnpnOei autdvopa xwpic va emnpeacTouV
AaMa urtorpoypdupata. Ztnv mpdén BéPRata n amdutn ave€aptnoia
gival SUoKoAo va emitevXOEi.

-

KdaBe umompoypappa mpérmel va pnv givat moAu peydlo. H évvola
TOU PEYAAOU TIPOYPAUMATOC €ival UTTOKELMEVIKE, AAA TIPETTEL KABE
UTTOTIPOYPAUMA VA Eival TOOO, WOTE va gival eUKOAA KatavonTo yia
va Pmopei va eAéyxeTal. Mevikd KAOE UTTOTTPOYPAUUA TIPETIEL VA EKTE-
Al povo pia Aertoupyia. Av eKTENE TIEPIOCOTEPEG AEITOUPYIES, TOTE
ouvnBwC Umopei Kat TTPETEL va SIAOTIO0TE! O€ AKOUN MIKPOTEPA UTIO-

TIPOypPAUHaTa.

10.3 | MAeovekTpata
TOU THNMUATIKOU TIPOYPAMUUATICHOU

H xprion umompoypappdtwy o€ éva mpoypappa mapouoiddel ToAd
TIAEOVEKTILATA TTOU ava@EpOnKav CUVOTTIKA 0To Ke@dahalo 6. H cwotn
XPrioN TOU TUNUATIKOU TTPOYPAMMATIONOU, SnAadr 0 0woTog XwPIopdg
€VOC 0UVOETOU TIPOYPAUATOC O€ uTToTTpoypdUUaTa e€ac@alilel TEooepa
Baoikd XapaKTNEIOTIKA TOU CWGOTOU TTPOYPAUUATICHOU:

E Aicukodover ™V avdantuén tov adyopibuov Kat Tov avtiotoiyou
TPOYPAUMATOG.
Emtpénel Tnv e€€taon Kat tnv emiluon amwv mpofAnudtwy Kat oxl
OTNV AVTIUETWTIION TOU GUVOAIKOU TTpofARpaToc. Me Tn otadlakn
eniluon Twv vmompoAnudtwy Kal Tn dnpioupyia Twv avTIoToiX WV
UTTOTTPOYPAUMUATWY TEAIKA EMAVETAL TO GUVOAIKO TIPOBANUA.
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E Awicukoriver TNV Karavonon Kai 516pBwon Tou mpoypduuaToc.

O Xwplopdg ToU TPOYPAUHUATOC OE HUIKPOTEPA AUTOTEN TUAUATA
eMTPENEL TN Ypriyopn 010p0waon VO CUYKEKPIMEVOU TUAATOC TOU
XWPIG Ol AANAYEG QUTEG VA ETTNPEACOUV OAO TO UTTOAOITTO TTIPOYPAUMAL.

Emiong SieukoAuvel omolovdnmote Xpelaotei va Siafdoel Kal va Ka-
TAVONOEL TOV TPOTIO TTOU AEITOUPYEL TO TTPOYPAUMA. OTTwg €XEl TTOAEG
POPEC TOVIOTEL AUTO €ival TTOAD ONUAVTIKO XAPAKTNPIOTIKO TOU OW-
0TOU TTPOYPAMMATIOHOU, ApoU €va PEYANO TIPOYPAUUA OTOV KUKAO
™G {wn ¢ Tou Xpetaletal va ocuvtnpnBei amd S1aPOoPETIKOUG TTPOYPaL-
MOTIOTEC.

-/

Amaitei Aiyotepo xpovo kail mpoonmdbsia oTn ouyypagn Tou mpo-
ypdpparog.

MoAU cuxva xpetaletal n idla Aertoupyia o€ S1aPopPETIKA onueia evog
TIPOYPAUMATOG. ATTIO TN OTLYMI) TTOU €va UTTOTIPOYPAMMA £XEL YPAPEI,
pmopei to id10 va kaAegital amd moANd onueia Tou mpoypdupatoc. Etot
MElwvovTal To péyebog Tou TPOYPAPKATOC, O XPOVOC TTOU amalTeital
yla TN CUYYPA@H TOU Kat ol mMOavotnTeg AdBoug, eV TaUuToXpova To
TTPOYPAUMA YIVETAL TTIO EVANTITO KAl KATAVONTO.

-

Emekteivel TIC SuvatéTtnTeC TWV YAWOGOWY TTPOYPAUUATIOUOU.

‘Eva unonpdypappa ou €xel Ypagei Umopei va xpnaotpomnoinOei moAy
€UKOAA Kal 0€ AANNA TTpOoYypAUUaTaA. ATIO TN OTIYMH TTOU €XEl Snuioup-
ynO&i, n xprion Tou dev Sla@EpeL amod T Xprion TWV EVOWUATWHUEVWY
OUVOPTACEWYV TTOU TIAPEXEL N YAWOOA TTPOYPAMMATIOMOU, OTIWE Yid
TOV UTTOAOYIOUS TOU NUITOVOU ) TOU CUVNUITOVOU 1 TNV EVTOAN HE
TNV omoia eKkteAel pia ouykekpiuévn Sladikaaia, yia mapddelypa ypd-
@€l otnVv 0086vn (evtoAr) TPAWE). Av Aourmov xpetdletat cuxvd Kamola
Aertoupyia mou dev unmooTtnpiletal ameuBeiag amd Tn YAwooa, 61w
yla mapddelypa n eVPECN TOU UIKPOTEPOU SUO apIBUWY, TOTE UMOpEi
va ypa@ei To avtioTolyo umompoypauuad. H cuyypaer moAAwv umo-
TpoypPaApdTwyY Kat n dnuioupyia BIBAIOONKWVY HE AUTA, OUCIAOTIKA
enekTeivouv TNV id1a TN YAWooa TTPOyPAPUATIOUOV.

10.4 | Napdapetpot

Ta umompoypduuaTa evepyorololvTal amd KAmolo AANO TpoYpaUa N
UTTOTTPOYPAUHA VIO VA EKTEAECOUV OUYKEKPIUEVEC AEITOUPYIEC.

Kd&Be ummompoypapua yia va evepyormotnBei kaheital, 6Omwg Aéyetal, and
€va AANO UTTOTTPOYPAUA 1 TO APXIKO TIPOYPAUA, TO OTToio ovopdleTal
KUpto mpdypauua. To uTToTPOYPAMUaA Eival AUTOVORO Kal avefdpTnTo
TUAMA TTPOYPAMHATOG, AANG CUXVA TIPETIEL VA ETIIKOWVWVEL JE TO UTTONOL-
IO TIPOYPAUMA. ZuviBw S€xeTal TIUEG ATTO TO TUARUA TIPOYPAMUATOC TTOU
TO KOAE( KAl PETA TNV EKTENECH ETIOTPEPEL OE AUTO VEEC TILEC, ATTOTENE-
opata.

Ol TIPEC AUTEC TTOL TIEPVOUV amd To éva UTTOTTPOYPAUMA O0TO AANO Aéyo-
VTl TTAPAUETPOL.

Ot mapdpetpot Aotrmdv gival oav TIC KOWVEC UETABANTEC EVOC TTPOYPAUA-
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TOG W€ pia ouolwdn Slagopd, XpNOoIHoTToLoUVTAl YIa VA TIEPVOUV TIHEC OTA
UTTIOTTPOYPAMMATA.

Mia mapduetpog eivat pia petaBAntr mou emTpEnel To mépaoua NG
TIUNG TNS armd éva TURUA TTPOYPAUUATOG O éva dAAo.

MNapadeiypata mapapétpwy, KaBWE Kat o TPOTIOC TTOU TTEPVOUV Ol TIUECG
TIPOG Kal armod To umoTipdypaupa, 8a So6oUv oTn cuvéxela.

10.5 | AladiKkacieg Kal GUVAPTAOELG

Ynidpxouv Vo 18wV uToTPOYPAUMATA, ot SladlKaoieg Kal ol GuUVAPTH-
oelG. To eidog kABe unonmpoypdupatog kabBopiletal amo To €idog TNG Ael-
TOUPYIOG TTOU KAAE(TAL VA ETTITENEDEL.

Ot 81adikacieg pmopouv va eKTeEAécOLV omoladnoTe Aeltoupyia amd au-
TEC TTOU UTTopE( va ekTeNEoEL éva TTpoypaupa. Na eilodyouv Sdedouéva, va
EKTENEGOUV UTTOAOYIOHOUG, VA LETABAAOULV TIC TIMEG TWV UETARBANTWV Kal
va TUTTWOOoLV amoteAéopata. Me Tn xpron Twv TAPAPETPWY AUTEG TIG
TIPEG UITOPOUV VA TIG PETAPEPOUV Kal 0TA AN UTTOTIPOYPAUMATA.

AvTiBeTa n AeiToupyia TWV CUVOPTACEWV gival TTIO TTEPLOPLOUEVN. Ot ou-
vapTAoelg urmtoAoyi(ouv poévo pia Tipr, aplOuNnTIKe, Xapaktipa i Aoyikn
KOl JOVO QUTHV ETTIOTPEPOUV GTO UTTOTIPOYPAWA TTOU TNV KAAETE. Ot ou-
VapPTNOELG HolalouV PE TIC CUVAPTHOELG TWV JABNUATIKWY KAl N Xpron
TOUG Eival Opola PE TN XPrON TWV EVOWHATWHEVWY OUVAPTHOEWVY TIOU
urtootnpilel N Y\wooad TPoypaATIOHOU.

O tpoMOC KAoNG KaBwWC Kal 0 Tpdmo¢ cuvTaéng Twv V0o AUTWV TUTTWV
TWV UTTOTTPOYPAMMATWY gival S1a@opeTIKOC. TOCO 01 CUVAPTHOEIC GCO Kal
o1 dladikaoieg TomoBeTouvTal PETA TO TENOG TOU KUPIOU TIPOYPAUMATOG.

O1 OLVOPTACEIG EKTENOUVTAL ATTAA LIE TNV EUPAVION TOU OVOLIATOC TOUC O
OTIOLAdNTIOTE €KPPACN, EVW YIA VA EKTEAEGTOUV o1 S1a8IKACIES XPNOLUO-
moteital n €181k evtohr) KAAEZE kai o dvopa tng dtadikaaiac.

H ouvdptnon sivai évag TUrmog urmompoypPaupUaTo  mou umoAoyilel
Kal EMOTPEPEI UOVO pia TIUN Ue To Ovoud TNG (OTTwE o1 HaBnUATIKEG
OUVAPTHOEIC).

H dtadikaoia sivat évac TOmo¢ umomPOYPAUMATOC TTOU UImopEl va
EKTEAEN OAEC TIG AEITOUPYIEG EVOC TPOYPAUUATOG,.

Ac SoUue éva am\o mapddetypa xpriong S1adikaolwv Kal CUVAPTHOEWV.

MAPAAEITMA 2

Na ypagei mpdypappa 1o omoio umoAoyilel To P ado Tov KUKAoU amnd
TNV aKTiva Tov.

10. YIONPOTPAMMATA

175



To MPOYPAUUA EKTENE TPELG CUYKEKPIUEVEG ATTAEC AEITOUPYIEC.

a) Awapadel ta dedopéva, TNV aKTiva n omoia MPEMEL va gival BETIKOC
aplBuéde

B) YmoMoyilel To epBado (E=mr?)

y) Tumwvel To amoTtéAeoua, To ePads, E

Av Kal To Tpdypappa givat ToAU amhd Kal Umopei KAAIOTA va ypagei
XWPIE TN XPrioN UTTOTIPOYPAUUATWY, A¢ TO SIACTIACOUUE O TPIa UTTOTIPO-
YPAUUOTA TTOU EKTEAOUV TIG TPEIG TTAPATIAVW AEITOVPYIEC.

To mpwto unonpdypappa mpémnel va SlaBadel Tnv akTiva Kal va tnyv €rl-
OTPEPEL OTO KUPLOo TTPOYPAUHa. AQOoU TO UTTOTIPOYPAUUA TTPEMEL 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 PetafAntr AptBudc kal éxel we €NG:

AIAATIKAZIA E{codog dedopévav (ApLBudc)
METABNAHTEZ
IOPATMATIKEE : ApLOudc
APXH
APXH EIANANHVHE
TPAYE ‘Adoe Tnv okxkTiva’
ATIABAZE ApLOudq
MEXPIE_OTOY Ap6péc>0
TENOX_AIAATKAXIAZ

To SeUtepo mpémel va umohoyilel To epPadod Kal va eMOTPEPEL TNV TIUA
OTO KUpLOo TTpOypappa. To urmonpdypappa auto aipvel TNV TIKA TNG OKTi-
VaG Kal EMOTPEPEL UOVO Wia TIUr, TNV TN Tou EpBadou. Mmopei Aoimov
va vlomotnBei pe pia ouvapTtnon, n omoia EMOTPEPEL Evav TTPAYUATIKO
aploud.

H ouvaptnon Epado _kukAou(R) §éxetal Evav mpaypatiko aploud kal
umoAoyiel To epPadd mou emiong gival évag mpaypaTikog aplOudc. To
€ido¢ Tn¢ ouvapTtnong SnAadn N TIUr Tov EMOTPEQPEL, SNAWVETAL OTNV
apxn TnG ouvapTNONG.

ZYNAPTHZH Epfodd xUxAou (R) : NPATMATIKH
ZTAGEPEZ

1=3.14
METABAHTEXZ

NPATMATIKER: R
APXH

Eupadd xUxAou <- II*R"2
TENOEZ_ZYNAPTHIHZ

To Tpito UTTOTIPOYPAA TUTTWVEL TO arToTéNECUA. EQooov amaiteital amd
auTé N eKTENEON TNC AEITOUPYIAC TNG EKTUTIWONG, TIPETTEL VA UAOTTOLNOE(
pe Sadikaoia. H Stadikacia Ektumwon 6éxetal amd to KUpLo mpdypappa
MIa T otn YetaPAnTr) ATTOTENECUA KAl TNV EKTUTTWVEL

ATAATKAZIA ExX1Unoon (AmoTéAeoua)
METABAHTEZ
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NNPATMATIKEE : ANOTéAECUN
APXH

TPAVE ‘To eufadd 10U KUKAOU eival :’,AmotéAeoud
TENOEX_AIAATKAXIAZ

To KUplo TPAYPAUHA TTOU KOAEL OAA TA UTTOTIPOYPAUMATA EXEl WG EEAC:

NPOT'PAMMA Ilap&de Lyua_ 2
METABNAHTEZRL
IIPATMATIKEX : R, Ep
APXH
KANEZE E{ocodog dedouévwv (R)
Ep <- EpBoadd xUxkAou (R)
KANEZE ExtUnwoon (Ep)
TENOEX_NPOTI'PAMMATOX

To mpdypappa mAéov €xel ohokAnpwBei. Otav ekteheotel, Ba (ntroel and
TO XpioTN va gloaydyel pia TP yla Tnv aktiva kat 8a epgavioet 1o -
3ad6 Tou KUKAOL.

Av n eloayduevn TIUA yla Ty akTiva gival 10, 1éte n 086vn Ba mapouacid-
Carta e€nc
Adboe TNV akTiva

10
To eufadd Tou KUKAOU gival : 314

QoT1600 UTTAPXOLV PEPLKA AETTTA CNUEIQ TTOU APOPOUV OTO TTEPACHA TI-
Mwv, Ta omoia Ba SIEUKPIVIOTOUV OTN CUVEXELQ.

10.5.1 OplopO¢ Kat KARON OUVAPTHOEWVY
K&Be ouvdptnon €xet tnv akdhoudn Soun.
ZYNAPTHEZH ovoua (Alota mapapétpnyv) : TUnog ouvaptnong

TuApa ONAOCE®V
APXH

évopa <- €xrppaocn

TENOX_XYNAPTHXHX

To 6voua NG ouvdptnong sival omolodrimote 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\wooad. Mia cuvdptnon Aoimoév umopei va givat
MPATMATIKH, AKEPAIA, XAPAKTHPAZ, AOTIKH.

311G EVIOAEG TOU OWUATOG TNG OUVAPTNONG TTPETTEL UTTOXPEWTIKA VA UTIAP-
XEL Mia eVTOAN EKXWPENONG TIMAG OTO OVOa TNG CLVAPTNONG, OTO TTPON-
youpevo mapddetypa Euado_kUkAou<-T*RA2,

Kd&Be ouvdptnon ekteleital, Omwe akpIBwe EKTEANOUVTAL Ol EVOWUATWHE-
VEC OUVOPTAOEIC TNG YAWOOAC. ATTAWG aVAPEPETAL TO OVOUA TNG OE HId
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€KQPOOoN N O€ Wia EVTONA Kal EMOTPEPETAL N TIMA TNG. ZTO TTAPASELYUA N
ouvapTNon ekTeAeital Pe TNV eVvTOAA Eu<-Epadd_kukAou (R).

O unxaviopdg mou emTUYXAvETAl AUTO gival o €€1¢: To KUPLo TIPOYpPaAp-
Ma TPV TNV KARON TNE ouvapTnong yvwpilel TNV TP TG MeTAPANTAC R.
Katd v kAnon petapiBadetal autr n Tign otnv avtiotoxn petapAnti R
¢ ouvdptnonc. H ouvaptnon umoloyiel To euBado Tou KUKAOU Kal TO
QTTOTENECA AUTO EKXWPEITAL OTO OVOUA TNE OLUVAPTNONG. Me TO TENOG
NG oLVAPTNONG YIVETAL EMOTPOPN OTO KUPLO TTIPOYPAUHA, OTIOU N TIUNA
Tou ePPadou ekxwpeital otn petaBAntn Ep.

10.5.2 Opiopo¢ Kat KARon dtadikaciwv
KdBe diadikacia €xel Tnv akolouBn dopn.

ATIAATIKAEZIA Ovoua (A OTo TUPUUETPWV)
TuApa dNAOCE®V
APXH
EVTIOAEC
TENOZ_AIAATKAXLIAZ

To évoua tn¢ Stadikaociag sival omolodrimote éykupo dvoua tng MOQZ-
TAZ. H ANota mapapétpwy gival pia Aiota PeTaBAnTwy, Twv omoiwy oL Ti-
péc petaBifalovtal mpog tn Stadikacia Katd Tnv KARon 1/Kal EMOTPEPO-
VTal 0TO KUPLO TTPOYPAUHA HETA TO TENOC TNG StadIKaoiag. ZTo owua TNG
S1adikaciag umopoUv va urtdpyouV oTIoLECSATTOTE EVIOAEG TNG YAWOOAG.
KdaBe Siadikaoia ekteleital dtav Kaheital amd 1o KUPLo TPOYPARMA 1
AMN Sladikaoia. H kArjon o€ Siadikaoia mpaypatomnmolEiTal UE TNV EVTOAN
KAAEZE, mou akoAouBeital amod 1o ovoua Tng Stadikaciag ouvoSeuduevo
péoa o€ TTaPEeVOETELC UE TN MOTA TTAPAUETPWV.

H yevikn popen TN eviohric KAAEZE eival

Zouvraén
KANAEZE Svopo-dLadlkaocliag (AloTa—nopopétpnv)

Mapadeiyua
KANEZE IIp&éeilc (A, B, ALapopd)

Nsitoupyia

H ektéheon TOU TTPOYPAUUATOC SIAKOTITETAL KAl EKTEAOUVTAL Ol EVTO-
Aéc Tn¢ Sadikaciag mou kaAeital. Metd 1o Tého¢ Tn¢ Stadikaaciag n
EKTENEON TOU TTIPOYPAUUATOC OUVEYXI(ETAL ATIO TNV EVTOAN TTOU OKO-
AouBei. H Aiota Twv mapapétpwy opilel TIC TIWEG TTOU TIEPVOUV OTN
Siadikaoia Kat TI TIMEG TTOU AuTH eMOTPEPEL H NioTa mapapétpwy
O¢ev gival UTTOXPEWTIKN.

2TO IPONYOUUEVO TTAPASELYa N KAoN Twv SU0 S1adIKACIWV EYIVE LE TIG
EVTOAEC

KANEZE E{codog dedopévwv (R)
KANEZE Ex1Unwon (E)
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Y€ KABe mepimTwon kKArjong Stadikaciag Ymopei va yivetal mépaopa TIMWY
Héow TG AoTag mapapéTpwy. Mo CUYKEKPIPEVA, OTNV TIEPITITWON 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 Eicodoc_&edopévwy SéxeTal Hia TIUr amo MANKTPOAOYIO, TNV
EKXWPEL 0T HETABANTA APIBOC Kal KATA TNV eMOTPOPN (UETA TO TENOG
¢ dadikaoiag) yivetal petafifaon avtig tng TIUAG ot petaAnti R
TOU KUplou TTpoypdupatoc. AvtiBeta otn Sladikacia EKTunmwaon katd tnv
KAjon TN petafiBadetar n tipn ¢ peTaBAnTAC E Tou KUplou poypdp-
patog otn petafAntn Anotéheopa Tng Siadikaociag.

3TO OUYKEKPIUEVO Tapadetyua kabe Siadikacia éxel amd pia mapaueTPo.
3TN YEVIKN TIEPIMTWON UITOPOUV VA UTTAPXOULV 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 rj cuvaptnon umopei va kaheitat amd to KUPLo TPoypa-
pa n amd dAAn Sdtadikacia } cuvaptnon. & KAOe EPIMTWON UETA TO TE-
Ao¢ TG ekTéNeonC TG Sladikaciag A TNG cuvdapTNOoNG YiveTal EMOTPOPN
AKPIBWC PETA TO onEio arm' dmou KARBNKE.

3TN CUVEXELD TTAPOUOIALETAL TO TTAPASELYUA 2 UAOTIOINUEVO OTIC 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 mepiBdaAAov Basic
v Toap&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 euPRoadd 1tou kKUKAOU elval :”; res
END SUB

FUNCTION Emvado (r)
pi = 3.14

Emvado = pi * r ~ 2
END FUNCTION

10.5.3 MMpaypatikEG Kal TUTTIKEG TTAPAUETPOL

H katavonon Tou TPOTou TTou YiveTal N avtaAAayn Twv TIMWV avAueoa
OTIC TTOPAPETPOUC Eival ISIAITEPA ONUAVTIKI Kal YU auTd ag TapakoAou-
Brooupe To eMopEVO TTapAdelypa.

NAPAAEIrTMA 3

Na ypagei pia dtadikaoia n omoia déxetal otnv €icodo SVo TIPEG Kat
umnoloyilel kal emoTpéPel To ABpolopa Kat Tn Stagopd Tou .

NPOTPAMMA IIop&de Lypo 3

A<-5

B<-7

KAMAEZE Ip&éelc (A, B, Aitcpl, AB6pl)
A<-9

B<-6

KANEZE IIp&felc (A, B, ALap2, A6p2)

ATAATKARIA Tp&ée g (X, Y, ALapopd, AGpOLouw)
METABAHTEZ

MNPATMATIKEE : X, Y, AiLaeopd, ABpoloud
APXH

ALopopd <- X-Y

ABpoLopa <- X+Y
TENOZ_AIAATKAXLIAZ
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Ot petapAntéc A, B, Alag1, ABp1, Alag2, ABp2 gival petaAnTég Tou mpo-
ypAaupatog MNapddetypa_3 Kal amoteAOUV TIC TIPAYUATIKEG TTOPAUETPOUC,
€V ol HeTaPAnTéc X,Y, Alagopd, ABpolopa gival petafAntég tng Stadika-
olag Mpdéeig, kat ovoudalovTtal TUMIKEG TTAPAUETPOL.

Ot petapAnTtéc A, B, Atlagp1 KaBwg Katl OAeC ol HETABANTEC TOL TTPOYPAU-
patog Mapdadelypa_3 dev gival yvwotég otn dtadikacia Mpdéeig kat avi-
oTolxa OA&g ol petafBAnTéC TN Stadikaciag MNpdaeig eival dyvwoTeg oto
npéypappa NMapddetypa_3. Ta ovOuaTa TwV TUTTIKWY KAl TWV TTPAYHATL-
KWV TTOPAUETPWYV PITOPOoULV va gival omoladrmote. A@ou gival ovopata
peTaBANTWV O SIAPOPETIKA TUAHATA TIPOYPAUMATOG, EiVal UTTOXPEWTIKA
SlapopeTikéC peTaANTECG, doxeta av €xouv To id10 dvopa.

‘O\eg o1 peTaPAnTEG gival yVWOoTEG, £xouv LoXU OTTWG AéyeTal, JOVO yid To
TUNMa TTPOYPAUATOC OTO omfoio éxouv SNAwBE(, 1oxUouv SnAadr TomKa
Y10 TO CUYKEKPIUEVO UTTOTIPOYPAMMA ) KUPIWG TTPOYPAMHA.

Ac TapakoAoUBCOUE TTWC YIVETAL N ETTIKOIVWVIO AQVAUESA OTO TIPOYPA-
pa Mapdadetypa_3 kal tn dtadikacia Mpdaelg.

Ot Tipég mou urtdipxouV OTIG LETARBANTEG TOU TTPpOYPAUpaToq A,B, Alag1
kalt ABp1 Sivovtal katd tnv KARon oTi¢ petaAntéc tng Siadikaciag X, Y,
Alagpopd, ABpolopa.

‘Etol n petapAnti X maipvel TNV TR 5 Kin Y TV TIpn 7. Ot peTafAnTéC
Alagopd kat ABpotopa Sev Taipvouv Kapia T, apou Ol AVTIOTOIXEG JE-
TaPANTéC AlagpT kat ABp1 Sev £XOUV GUYKEKPIUEVN TIUN.

MEeTA TNV eKTENEON TWV EVTOAWV TNC Sladikaoiag, OTav eKTENEOTEL N
evtohr TEAOZ_AIAAIKAZIAZ, ot petapAntég tng Sladikaciag mou avagé-
povtal otn dnAwon g Stadikaaciag Sivouv TIG TIPEG TTOU TTIEPLEXOUV OTIG
avTioToIKEG HETABANTEG TToU TTEpINauBAvovTal oTnv KARjon TnG Stadikaoi-
a¢ Npaéeic. Etot n A maipvel tnv g TN X (= 5), n Btnvtipn tng Y (= 7),
n Alag1 Tng Alagopd (=-2) kat n petapAnt) ABp1 tngABpoloua (= 12).
Me TNV EMOTPOPN O0TO KUPIO TTPOYPAUMA OAEC Ol BETEIC UVAING TTOU Eixav
600¢i otn Stadikacia ameAevBepwvovTal.

OL NiOTEC TWV TTAPAPETPWY 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 Awag 1 -2 | -2 Awagopd
12 ABpolopa Abp 1 12 |« 12 ‘ABpolopa

(y) (®)

* orizvor NN

H Aiota twv TumKkwv mapaué-
towv (formal parameter list)
kaBopilel TIC mMapaUETPOUC
otn dnAwon tou vmomnpo-
ypduparog.

H Aiota twv mpayuatikwv na-
pauétpwy (actual parameter
list) kaBopilel Ti¢ mMapaué-
TPOUG OTNV KAfON TOU UTTO-
TTPOYPAUUATOG.

MepIKEG YAWOOEQ
npoypaypatopou
ovopddouv opiopata Tig
TUMKEG NAPAUETPOUG
Kal anAd napap€Tpoug
UG NPAYHOTIKEG
NapapETPOUG.

2x. 10.2. [1épaoua mapauéTpwv
katd tnv kAon iadikaciwv
(a) Katdotaon mpwv tv

kArjon (B) MetaBiBaon tiuwy
TwVv uetafAnTwy A kai B otic
Xkat Y avtiotoixa (y) 2tn
Stadikaoia ekywpolvTal TIUEG
oTi¢ uetaBAntéc Aiapopd Kai
ABpotoua (6) O tiuéc Twv
TEAEUTAlWVY EMOTPEPOVTAL OTIG
Alag1 kat ABp 1 uetd to Tédog
™¢ dladikaoiac.
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H XPHZH XTOIBAX XTHN KAHZH AIAAIKAZION

H évvola tn¢ otoifag gival oAU Xprioipn oTto 510 To AOYIOUIKO TwWV YAWOOWV TTPOYPAUUATIOMOU.
‘Otav pia diadikacia i cuvdptnon KaAeitat amd 1o KUPLO TPOYPAUUA, TOTE N AUECWC EMOUEVN SLEV-
Buvon Tou KUpLov TTPOYPAUHATOG, TTou ovopdletal SievBuvon emotpo@ric (return address), amoBn-
KEVETAL A0 TO HETAPPAOTN o€ pia oToifa mou ovoudletal otoifa xpdvou ektédeonc (execution time
stack). Metd tnv ektéeon tn¢ Siadikaciag ) TN ouvdptnong n SievbBuvon emoTtpo@Png 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 cuvdpTtnon Kahei
pia dtadikacia i cuvdptnon. MNa mapddetyua, £é0tw 6TL pia diadikacia a kahei tn Stadikacia b, mou
ME TN O€1pd TNG Kahei Tn Stadikaoia ¢ K.0.K. TNV MEPIMTwon autr ot SIeUBUVOEIG EMOTPOPNG EUPA-
viovtal otn otoifia pe oglpd ¢, b, a. Metd Tnv ektéAeon kdBe Siadikaaciag, n SievBuvon EMOTPOPNS
anwBeitat amoé tn otoifa kat o éAeyxo¢ petapifaletal otn SdievBuvon autr. To mapddetypa autd
Seixvel pia amd Tig mMoANEG xpnoipdtnteg TnG LIFO 18iétntag tng otoifag.

IKdpro Mpdypappa .w 'Aladikacia_1 v 'Aladikacia_2
kd)\soe Awdikaaia_1 kd)\sos Awdwkaola 2] - :I'EAOZ

@' \ @l
TEAOE L TEno:

Zx. 10.3. Xprion otoifag
arné 1o UETAPPAOTA yid
TO XEIPIOUS KANOEWY
Stadikaotwv Kat
EMOTPOPWV QIO QUTES

—> B YtoiBa xpévou
EKTENEONG

\/
o

/

1 O apBudc Twv MPAYHOTIKWY KAl TWV TUTTIKWY TIAPAUETPWY TTPETTEL VA
sivat idloc.

1 KdBe mpaypatikr mapApeTPOC AVTIOTOIXEl OTNV TUTTIKK TTOPAUETPO
mou Bpioketal otnv avtiotoiyxn Béon. Na mapdadetyua, n mPWTN TNG
NOTOG TWV TUTTIKWV TTAPAUETPWY OTNV TPWTN TNG AoTAg TV Tpayua-
TIKWV TTAPAUETPWY K.O.K.

1 H tumkn mapauETPOG Kal N AvTioTOIXH TNG TIPAYMATIKA TIPETIEL Va €ival
Tou 18iov TUTTOU.

10.6 | EpPéAera petaBAnTwv-otabepwv

KdBe kUplo mpoypappa 01w Kal KABE UTTOTIPOYPAMMA TTEPIAAMBAVEL TIC
O1kéC ToU PeTABANTEC Kal oTaBEPEC.
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Ot petaPAntéc autég otn MQIXA gival yVwOoTEC OTO AVTIOTOIXO UTTOTIPO-
ypappa mou SnAwvovtal Kal pévo o€ autod. ONeG ol PeTABANTEC (Kat oL
0TaBepEQ) eival TOTIIKEG OTO CUYKEKPIPEVO TURA TTPOYPAUMATOC.

O poévoG TPOTOG Yia va TTEPAOEL Jia TIPA amo €va UTTOTIPOYPAUA OE Eva
AAO 1 aTTO TO KUPIWE TTPOYPAUUA OE éva UTTOTIPOYPAUA Eival Slapéoou
TWV TTAPAUETPWY KATA TO 0TASI0 TNE KAONE TOU UTTOTTPOYPAUMATOC Kal
UETA TO TENOG TNC EKTEAEONC TOU UTTOTIPOYPAUATOC.

Ac S0UE TOV TTAPAKATW OKEAETO TIPOYPAUUATOG

[IPOTPAMMA Apy LKO
METABAHTES

OPATMATIKEEZ : A, B, T
APXH

TEAOE_IPOT'PAMMATOE
AIAAIKASIA Iphtn
METABAHTES

OPATMATIKEE : A, E, 7, H
APXH

TENOZ_AIAATKARIAZL
AIAAIKAZIA AeUTEpED
METABAHTEZ

AKEPAIEE : 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
UTTOTTPOYPAUHATA Ol HeTABANTEG auTéG dev toxUouv. Emiong n dtadikaaia
MpwTn éxel TIC TPAYUATIKEG peTaPAnTEC A, E, Z, H, o1 omoieg loxUouv pévo
Yla TN CUYKEKPIPEVN Sladikaoia Kal X1 yia Ta UTTOAOLTTA UTTOTTPOYPAMUa-
TA ) TO KUPLO TIPOYPAUMA.

H Siadikacia Aeltepn €xel kal auTr TIG SIkéG TNG METAPBANTEG T, O, I. Ot pe-
TaPANTEC QUTEG lIoxVouv povo yia tn Stadikacia Agutepn. H petafAntr pe
To 6vopa I ev éxel kapia oxéon He TN LETABANTA I Tou KUpPLoL TTPOYPAU-
patog, N pia gival Tumou Akepaiou Kat n AAAN tumou Mpaypatikov. Agou
OAeG ol peTaPANTEC eival TOTTIKEG, TO {B10 dvopa peTaBANTAC pmopei va
ep@avifeTal o€ SIAPOPETIKA TUANATA TIPOYPAMHATOG, XWPIG va avTIoTol-
X&l otnV i6la petafAntn. To id1o €yive kat pe tn petafAntn R tng aktivag
TOU KUKAOU oTOo mapddelypa 2.

‘O, T1 IoYVEL YIa TIG PETABANTEG 1oYVEL KAL YA TIC 0TABEPEC.

MoANEC YAWOOEG TTPOYPAUMATIOUOU EMTPEMOUV 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 UTTGAOLTTA UTTOTTPOYPAUATA.
Auto mou kaBopilel TNV TTEPLOXT] TTOU IOXVOUV Ol UETAPANTEC Kal Ol OTaOE-
pE¢ gival n euPéNela TwV PeETABANTWY TNG YAWOOOC.

To TunRua Tou mpoypauUaTog

mmou 1oxUouV ol UeTaBAnTEG
Aéyetal euféAeta (scope) ue-
TafAntwv.
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Anepiopiotn eufédcia

JUHQWVA LE AUTA TNV apxr OAEC ol LETABANTEC Kal OAEC o1 0TaBEPEC gival
YVWOTEG Kal ITOPoUV va XPNOIUOTIoloUVTal O OTTOIOSATIOTE T A TOU
TTPOYPAUHATOC, AoxeTa Tou SnAwBnkav. OAeg ot peTafBAnTéG eival kabo-
AIKEC.

H ameptoplotn euPENela KATAOTPATNYEL TNV APXN TNG AUTOVOUIAC TWV
UTTOTIPOYPAUUATWY, Snuioupyei TOANG MpoBARUATA Kal TEAIKA gival
aduvatn yla HeydAa TTPOYPAUUATA UE TIOAAA UTTOTIPOYPAUUATA, APOU O
KaBévag mou ypdPel KATTOLO UTTOTIPOYPAMA TIPETTEL VA YVWpPIlEl Ta OVO-
pata SAwV Twv PETABANTWY TTOU XPNOLUOTTOI0UVTAL OTA UTIOAOLTTA UTTO-
TpoypAuaTa.

Mepiopiouévn suPédcia

H meplopiopévn epféhela umoxpewvel OAeG TIG HETABANTEG TTOL XPNOlL-
poTToloUVTAL O€ £va TUAMA TTPoYyPAuaTog, va dnAwvovTtal o autd To
TUAMA. ONeC ot HeTABANTEC gival TOMKEC, IoxVouvV dnAadn 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 XPNOILOTIoLETAlL
omolo8NTIOTE Vo, XWpPIC va evllapépel av To iSlo Xpnolpomoleital o€
AA\o uTTOTTPOYPAUA.

Mepikw¢ mepropiouévn uéAcia

JUP@WVA PE auTr TNV apxh AANeC MeTABANTEC ival TOTTIKEG KAl AANEC Ka-
BoAikég. KaBe yAwooa mpoypaupatiopol €xel Toug O1KoUG TNG KAVOVEG
KOl UNXAVIOHOUE Yla TOV TPOTIO Kal TIG mpoUnoBéoelg mou opifovTal ot
METAPBANTEC WG TOTTIKEG 1] KAOOMIKEC,

H peplkwg meploplopévn eUPENEIQ TTPOOPEPEL PEPIKA TTAEOVEKTHUATA
OTOV TIETEIPAPEVO TTIPOYPAMUATIOTH, AANA Y1 TOV apXAPLO TIEPITAEKEL TO
npoypappa SusKoAevovTag TNV avantuér Tou.

10.7 | Avadpopun

‘Eva urtonpdypappa Kaheitat amd 1o KUpLo mpoypappa f AANO uTTompo-
ypaupa. Yrdpyxet Spw Kat n Suvatdtnta éva urmonmpdypapa va KaAEi
Tov £0UTO Tou. H Suvatotnta autr amokaAeital avadpopr.

H évvola Tng avadpoun¢ mapousctdoTnKe 0To KEPAAalo 3, omou 560nkav
mapadeiypata Kal €YIVe pia TpwTn avagopd oTa TAEOVEKTAUATA, AANA

Avaépour ovoudletat n du- Kat Ta mpoArjpaTa mou mapouctadel n Xprion avadpopKwy aAyopiBuwy.

vatéTnNTa evog umonpoypdu- H avadpopr} UNOTIOIEITAL OTOV TIPOYPAUATIOHO HE XPHON AVASPOUIKOY

patog va KaAei Tov EauTo Tou. UTTOTIPOYPAMHATWV Kal €MEISH TOCO N avadpour] WG £vvola 000 Kalt N A&l
Toupyia TNG gival apkeTd TOAUTTAOKEC, Ba TTAPOUGCIACTOUV AVOAUTIKA OTN
OUVEXELQ.

O oplopog kABe avadpoptkol UTTOTIPOYPAUMATOC £xEl SUO TUAUATA, TNV
avadpouIKn oxéon Kat TV T BAong  cuvonkn TEPUATIOUOV.

Ac e€eTdooupe TO TAPASEY A UTTOAOYIGHIOU TOU TIAPAYOVTIKOU:
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To mapayovTiko opiletat avadpoutkd wg eENG:

' ne(n-1):. avn>0
nl=

1 avn=0
Twu Bdong  ouvOnKN TEPUATIOMOU gival n TIKA TTov opileTal yia pia
OUYKEKPIUEVN TIUA TNS TTAPAKETPOU TNG OLVAPTNONG, OTO TTAPASELYHA N
TIA givat 1 yua n=0.
Avadpouikn oxéon givat n n*(n-1)!, 6mou n Tiur ™¢ cuvApPTNONG UTTOAOYI-
Cetal pe BAon TIC TTPONYOUUEVEC TIMEG TNG CUVAPTNONG, Ol OTIOIEC TTPETTEL
Va UTTOAOYIOTOUV.

O1 GUVAPTACEIC 0TN YAWOOA TTOU UAOTIOIOUV TOV UTTOAOYIGUO TOU TIAPAyo-
VTIKOU T600 avadpoplikd 600 Kal EMAvaANTITIKA gival ol €.

ZYNAPTHEZH Ilapayov Lko (N) : AKEPATA
'YnoAoy Lopd¢ TOU mapayovT LKOU pe avadpop LKy §Lad Lkacia
METABAHTEZ
AKEPAIEX: N
APXH
AN N=0 TOTE
Mopayovtlko <— 1
ANNIQE
Hopoyovt Lko <— N*IIapayovt Lxo (N-1)
TEAOZ_AN
TENOX_ZYNAPTHIHX

ZYNAPTHEZH Ilapayov Lko (N) : AKEPATA
!YmoAoy Lopdg TOU Mapayov T LKOU € €NAVOANNT LKA dLad LKoo ia
METABAHTEXZ

AKEPAIEZ: i, N
APXH

Fact <=1

T'IA i ANO 2 MEXPI N

Fact <- Fact*i

TENOEZ_EIIANANHWHE

TENOX_ZYNAPTHXIHX

Kat o1 800 auTég OLUVAPTATELG, N TTPWTN AvaSPOUIKA Kal N SeUTepn ema-
vaAnmtikn, €xouv To 810 amotéAeopa. To avadpouIKO UTTOTIPOYPAUA,
eneldn ekepadlel akpIPwg TNV akyeBpikr cuvdptnon ummoAoylouoU Tou
TTApaAyovTIKoU, gival 1o am\é otn Statunwon, aAAd sival mo SUoKoAo
OTNV KATAvoNnon TOU TPOTIOU TIOU AEITOUPYEL.

Fevikd n évvola TG avadpoung Kabwg Kal 0 TPOTIOC e TOV OTTOI0 EKTE-
Aeital pia avadpouikn Siadikacia amod Tov UNToAOYIOTH TTAPOUGIAlel oTNV
apxr SuokoAia otnv KaTavonon TnG.

Ac TapakoAoUBCOUE TOV TPOTIO UE TOV oTToio umoAoyileTtal To 5! pe
XPron TnS 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 ival Sidpopn Tou undevog, kaAeital To Mapayovtiko(3)

10. YIONPOTPAMMATA
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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

Mapayovtiko(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*| TMapayoviiko(N-1)

1

N

Mapayovtiko(0)

N Mapayovtké <-1

0

MNa v 1 tng mapapétpouv N=0 to Mapayovtikd(0) Exel TIUA 1, TNV TIUA
Baonc. Etot apyiel n avtiotpopn Stadikacia utoAoylopou Sladoxikd
TOU UTTOAOYIOUOU TWwV cuvapTtioewy Mapayovtikd(2)=1%2, Mapayovti-
KO(3)=2*3, MapayovTikd(4)=6*4 6mwc deixvel TO TAPAKATW OXHHA.

To televtaio Brina givat o uTTOAOYIoNOC Tou MapayovTiko(5)=24*5. H Tiun
autr dnAadn 120 gival n TP TTOU N CLVAPTNON TEAIKA ETTIOTPEPEL

186 ANANTYZH EOAPMOrQN SE MPOTPAMMATIZTIKO MEPIBAAAON



Mapayovtiko(5)

N Mapayovuiké | <= N*| TNapayoviiko(N-1)
5 120

Mapayovrtiko(4)
N Mapayovuké | <—N* | Tlapayovuko(N-1)
4 24

Mapayovtiko(3)
N Mapayovtiké | <— N*| TNapayoviiko(N-1)
3 6

Mapayovriko(2)
N Mapayoviiké | <= N*| [Mapayoviiko(N-1)
2 2

Mapayovrtiko(1)
N Mapayovuiké | <—N* | Tapayovuko(N-1)
1 1

Mapayovrtiko(0)
N Mapayovtiké <=1

0 1

MoAU cuxvd mpofArjuata Ta omoia umopouv va Aubouv e xprion ava-
Spoung Avvovtal Kal e amhoUg EmavainmTikoug alyopibuouc. MNapadeiy-
HaTa TTAPOUCIACTNKAV OTO KEQPAAALO 3, OTTOU €YLVE Kal OUYKPLoN METAED
TwV 600 peBGSWV. Edw emavaiapBdvoupe 611, av Kat n avadpopr| gaive-
T WG TTLO PUGIKOG TPOTIOG TIPOYPAMMATIOHUOU, TIPETTEL VA XPNOLOTIOLETAL
UE HETPO, YlaTi To KEPSOC OE XPOVO TIPOYPAUUATIONOU SnuIoupYEl cuxva

ATIWAELQ OE XPOVO EKTENEONC.

O pynxaviopog
dlaxeipong twv
avadpopLKWV
dladikacwv and to
petagpacth KAvel xpAon
puag otoiBag. Katd tnv
KAAGN plag avadpopikAg
dladikaciag and tnv

i{dta @uAdooovtal o

pia otoifa OAeg oL TLHEG
TV HETABANTAV, Nou
€Xouv npLv tnv KAAGn
(Aewtoupyia wlnaon).
Katd tnv enwotpogn
avacUpovtal oL TIHEG
autég ané tn otoifa
(Aertoupyia anwBnan)
Kat €10t n Sladikacia
pnopei va ouvexioel in
Aettoupyia ng pe TG
nNPoNYoUHEVEG TIHEG.
Mpogavg, av undpxouv
OLadoXIKEG KAROELG

ng Sladikaciag, Adyw
g Wiétntag LIFO pe
tnv onoia Asttoupyei n
otoifa, e€aocpaAiletat
ot e&dyovtal ané autn
oL nAéov npéo@areq
TWHEG TwV PETABANTY,
OnAadn autég nou
anoBnkeUTthKav Katd thv
teAeutaia KAAoN.
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Mpoypauuatiotiko mepiBaAdov 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;

NMpoypauuatiotiké mepifBaAdov 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 * i
NEXT i
Factorial = fact

END FUNCTION
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Avakegahaiwon @

3T0 KEQPANAIO AUTO TTAPOUCIACTNKAV Ol APXEC KAl T XOPAKTNPIOTIKA TOU
TUNUOTIKOU TTPOYPAUMATIOMOU Kal 0 TPOTIOG TTov XelpileTal Ta uTToTIPo-
ypdppata n NMQZZA.

H xprion unomnpoypaupdtwy o€ éva mpoypappa mapouctalel TOAG TiAe-
OVEKTAMATA, apoU SIEUKOAUVEL TNV avAanTuén Twv aAyopiBuwv kal Tnv
UAOTTIOINON TOU TTPOYPAUUATOC O AlyOTEPO HANIOTA XPOVO Kalt SIEUKOAU-
VEL TNV KaTtavonon kat tn §10pbwor) tou. Yrdpyxouv SVo eldwv umomnpo-
YPAupaTa, ol ouvaptnoelg Kat ot Stadikaoisc. H ouvdptnon mapdyel éva
QATTOTENECHA KAl EMOTPEPEL HOVO Hia TIUN, VW ol Sladikaoieg umopouv
VA EKTEAOUV ONEC TIC EVEPYELEC EVOC TIPOYPAUMATOC. Ta uTtoTipoypdpata
ETMKOIVWVOUV UETAEY TOUC KABWCE Kal UE TO KUPLO TIPOYPAUUA HE TN Bo-
NOEIa TWV TAPAUETPWV. XTN SNAWGCHN TOU UTTOTIPOYPAUUATOC BpiokovTal
Ol TUTTIKEG TTAPAETPOL, EVW Ol TIPAYUATIKEG TTAPAUETPOL BpioKkovTal 0TV
€VTOAR KAoN¢ Tou untorpoypdupatoc. Ot Sladikaoieg evepyomolouvTal
otn MQZZA pe tnv evioAn KAAEZE, evi ol GUVOPTACEIC LOVO LUE TNV ava-
YPO®r) TOU OVOUATOG TOUG PECO O€ [ia EKppaon.

H Suvatdtnta evdg UTTOTTPOYPAUUATOC VA KAAEL TOV €QUTO TOU OVOUALE-
Tal avadpopn. oAU cuxvd Ta mpofAnRpata mou AvvovTtal pe avadpoun
pmmopouv va AuBouv e xprion aniig emavaAnyng.

Né€elc-kAe1d1a

Tunpa mpoypdupatog,
Awadikaoia,
Juvdptnon,
Mapduetpog,

EuBéNela mapapétpwy,
Avadpopun

EpwtnoelC - Oépata yia culimon @
. Nwcg opietal 0 TUNUATIKOG TTPOYPAUUATIONOS;

. Mola Ta Bacikd XapaKTNPIOTIKA TWV UTTOTIPOYPAMUATWY;

. Mola n dl1apopd MaPAPETPWY KAl AmAWV HETABANTWY;

. Mota n Baoikn dtapopd S1adikaciwv Kal CUVAPTHCEWY;

. Mg ekteleital pia cuvaptnon;

. Mg kaAeital pia Sadikaoia;

. Mola n 81agopd TUTIIKWV KAl TIPAYUATIKWY TTAPAUETPWY;

W N O 1 A W N =

. MNwg yivetal n avtalayr Twv TIHWV AVARIESA OTIC TUTTIKEC KAl TIPAYO-
TIKEC TTAPAPETPOUG AwaoEe éva TapASElyua avTaAaynG TTOPAUETPWV.
9. Ttovopddletal ePPENEIA HETARBANTWY;

10. Tigival n avadpoun;

11. MNota gival Ta TURpaTa mou EPNapBAvEL KABE avadpPOUIKOS OPIoUOG
Awoe éva mapdadelyua.
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NPOYPAUHATIOTIKG
neppdiiov

Ltolxeia ypagikou
NPOYPAHHATIOTIKOU
neppdilovrog

Enikowvwvia pe dAAeg
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Eicaywyn

H avaykn dnuioupyiag ouyxpovwy meplBarovIwy epyaciag, mpooava-
TOMOMEVWY 0TN GIMKOTNTA EMIKOIVWVIOC UE TO XPNOTN, EPEPE SPACTIKEC
aANQYEC OTOV TIPOYPAUMATIONS KAl TA TTIPOYPAMUATIOTIKA EpYalEia. Z€
€va oUYXPOVO TTIPOYPAUUATIOTIKO TIEPIBANNOV Ol £VVOLEG TOU AVTIKELUE-
VOO TPAPOUC, TOU 08NYOUHEVOU ATIO YEYOVOTA TTIPOYPAMMATIOMOU KAl TNG
omTIKAG oxediaonc eival Bacikd xapaktnploTikd. MNapéxovtal pia oelpd
ammod ypa@Ika gpyaleia yla tnv mARpn umooThpIén Kalt EUKOAOTEPN Kal
TayxUTePN avantuén mpoypauudtwy. ISlaitepo yvwplopa Twv mepIBai-
AOVTWV autwv ival n éugacn mou divetal 0To ypa@ikd mepIBAiov Kat
OTNV EMKOIVWVIA TNG EQAPHOYNG HE TO XPiOTN. AKOUN Ol EQAPHOYEG OV
eival armopovwuéveg, ald ocuvepyalovTal e AANEC EQAPUOYEC KAl ETE-
poyevn iepIBalova.

AdakTiKoi oTOYOL

2T16X01 TOU Kealaiou autou gival ol padnTég:
U va opilouv Ti¢ £évvoleC avTIKEIPEVO, I810TNTA, Yeyovoc, uébodoc,

U va datundvouv tn pebodoloyia oxed1acuol piag epapUoyng oe Eva
oUYXPOVO TIPOYPAUUATIOTIKO TIEPIBAAAOY,

U va avaAbouv pia epapuoyr JECA armod avTIKEIJeVa Kal YEYovOTa,

U va kataokeudlouv amid mpoypduuata o€ cUyXPOVa TTPOYPAUUOTIOTI-
kA mepIBAANovTa cuvOuAloVTAC TA UE TIC YVWOELC TOUC OTOV TUNUATI-
KO Kal 0To SOUNUEVO TTIPOYPAUUATIOUO.

MpogpwTtAOEIC

3 Toleg ival oL TEXVIKEG TTPOYPAMATIOMOU TTou e@apudélovtal o€ éva
oUYXPOVO TIPOYPAUUATIOTIKO TIEPLBAANOV;

3 Eival e@iktd va XpnOIHOTIOICOUUE OLAQOPETIKEG TEXVIKEG TTPOYPOAU-
MaTIOMOU oTNV avamtuén UG EQAPUOYAG

3 Hepappoyn VEwV TEXVIKWY TIPOYPAUUATIONOU KATAPYEL TIG UTTAPXOU-
OEG;

3 Otav ava@epOUaoTE O€ EQAPHUOYH VEWV TEXVIKWV TTPOYPAUUATIOUOU
KAT' avaykn SUCKOAEVETAL TO €PYO TOU TTPOYPAUUATIOTH;

3 Tola Ta TAEOVEKTAMATA EVOG OUYXPOVOU TIPOYPAUUATIOTIKOU TIEPL-
BaN\ovTog;

3 Eival eQIKTO va eMITUXOUE TN CUVEPYATIA SIAPOPETIKWY EQUPUOYWV
o€ éva ouyxpovo mepIBailov epyaciag
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11.1 | AVTIKEINEVOOTPAPAG
TIPOYPAHHATIOHOG

Ta KAAOIKA TpoypauatioTIKA epIBaAlovta epyaciac odriynoav otnv
avantuén MOAUTIAOKWV TTPOTIOVTWVY AOYIGULKOU, TTOU 1 KATAOKEUN TOUG
Kal n ouvtrpnon Toug anmaitoloe €18IKOUC e BabléC yVWOELG o€ EMIE-
POUC Béuata, OTIWC TEXVIKEC Slaxeiplong UvRUNG, MPOTUTIA ETTIKOIVWVI-
ag, 101KEC YAWOOEC TTPOYPAUUATIONOU Kal AElToupylkd cuotiuata. H
TTOAUTTAOKOTNTA KATAOKEUNG TOU AOYIOUIKOU SNnuloUpynoe Tautoxpova
MEOPBANMATIOHOUC Kal SpooAdyNnoE amomelpeC eE€UPEONC PINIKOTEPWV
TEXVIKWV Kal HEBOSwV oxedlaopol mpoypaupdtwy. ATTo TV AAAN TTAEL-
PA N povteAomoinon Tou avBpWTIVOu CUANOYICHOU PECW TNG TEXVNTAG
vonuoouvng ékave @avepn Tnv avAaykn tng dnuiovpyiag evog dlagope-
TIKOU TIPOYPAMMATIOTIKOU TIEPIBAANOVTOC TTOU Ba opadomolovce oTnV
{810 ovToTNTA OAEC TIC TANPOPOPIEC KAl IBIOTNTEC TTOU AYOPOVCAV OTNV
{610 évvola.

O aVTIKEIYEVOOTPAPNG OXEOIAOUOC TTIPOYPAUMATWY YEVVIETAL ATTO TNV
MPOOTIABEIA AVTIMETWTTIONE AUTWV AKPIBWC Twv {nTNUdTwy. Xpnol-
HOTTOIWVTAG TOV OPO AVTIKEIMEVOCTPAPNG TIPOYPAUMATICMOG (Object
- oriented programming) §&v ava@EPOUACTE O€ KATTOIO CUYKEKPIUEVO
TIPOIOV 1 Ul YAWO oA TIPOYPAMUATIOMOU, AN o€ éva S1a@opeTIKd TpdTTo
TPOCEYYIoNG TTPORANUATWY LIE TOV UTTOAOYIOTH.

O aVTIKEINEVOOTPAPAG TPOYPAUMOATIONOG 1] N AVTIKEIUEVOOTPAPAG OXE-
Slaon mpoékue amo T OTIyUn Tou anavtiOnke S1aQoPETIKA —armod O,Tl
amavtiotav péxpl T1ote- 1o epwtnua "H dour Twv mpoypauudtwy ivai
mPOTIUATEPO vVa oTnpileTal OTIC 'evépyelec’ 1 ota Sebouéva;”. H véa amdvin-
on mou 600nKe, n anavtnon "dedouéva", mpoodiopilel kal Tn Baocikr dia-
@opd avApeoa oTIC TAPASOCIAKES TIPOYPAMMUATIOTIKEG TEXVIKEG KAl OTNV
QVTIKEIUEVOOTPAQPN) TIPOCEYYION N oTtoia TEPLypaQel "evépyelec” (eme€ep-
yacia) mou epapudélovtal mavw oe dedopéva.

H avtikelpevootpagrc oxediaon Aotmov ekhaupavel oav mpwtevovta do-
UIKA oTolxeia evog mpoypdpupatog ta dedopéva, amo ta omoia dnptouvp-
youvtal pe KATAAANAN pop@ormoinon ta avtikeipeva. Autr n oxediaon
amodeixOnke OTL EM@PEPEL KANUTEPA ATTOTEAECUATA, APOU Ta TIPOYPA-
pata mou SnuioupyouvTal Eival TTEPIOCOTEPO EVENIKTA, ETTAVAXPNOLUO-
TIOINCLUA KAl TTEPIOOATEPO PIAIKA.

Ot BepeMWBEIG APXEC TOU AVTIKEIPEVOOTPAPOUC TTPOYPAMMATIOMOU TTN-
yéalouv amo Tov KaBnUEPIVO HAG PUOIKO KOOWO. 2TnpilovTtal 0To Yeyovog
OTL Y10 VO PTTOPECEL KATIOLOG VA KATAVOOEL AYVWOTEG OE AUTOV €VVOIEG,
Ba mpémel va kaBodnynBei péow TG 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 TPooéyylon KABe poBARHATOC TTPETIEL VA YIVETAL JE PUOIKN
gppnveia kat va pn otnpiletatl o MOAUTTAOKA TEXVIKA {NTHMATA.

TUyXPOoVa QVTIKEIPEVOOTPAPH TIPOYPAUUATIOTIKA epIBANovTa gival n
Visual C++, n Java, n Visual Basic, To Delphi.

11. ZYTXPONA MPOrPAMMATIZTIKA NEPIBAAAONTA
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YAwoowv
npoypapyatiopol nou
el@aviotnkayv givat n
Simula kat n Smalltalk.
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11.1.1  Avtuikeipeva

Baolkd oTolygia Tou AVTIKEIUEVOOTPAPOUE TIPOYPAUUATIOMOU ATTOTEAOUV
Ta avtikeipeva (objects). Av pi€oupe pia patid yopw pag, 6a mapatn-
priooupe 6tL To TePIBANNOV pag amoTeAEital amd avTIKEipEVa, Ta omoia
pImopoupe MOAU eUKOAA va avTiAn@Boulue kat va xelplotolpe. Qg mapa-
SelypaTa aVTIKEIUEVWVY UTTOPOUHE VA AVAQEPOUE €va auToKivnTo, Hia
pmdha kahaBoo@aiplong, éva maykAkl, éva ToPTOKAAL Kal évav avBpwro
(oxApa 11.1).

2x. 11.1. Avtikeiueva amé to puotkd nepif3dAlov

KdaBe avtikeipevo gival eUBIAKPITO KAl AUTAPKES, EVW TO CUVOAO TWV Xa-
POKTNPLOTIKWY ISIOTATWY TTOU TTPocd1lopiouV e AETTTOUEPEL TN PUOIKN
Tou umdotaon. Na mapdadetypa, pia urmaia kahabooaiplong €xel oxra,
€IVal KATAOKEUAOUEVN ATt KATTOLO UAIKO, €XEl KATolo Xpwpa. O avBpw-
TTOG €XEL ETIONG XOPAKTNPIOTIKA (1I816TNTEG) OTTWC OVOoua, BAPOC, NHEPO-
pnvia yévwnong, XpWwHa HaTiwv KA. Eival epgavég oTL n meptypagri evog
AVTIKEIPEVOU KaBopileTal amo TIC TIUEG TWV EMMUEPOUC IBIOTATWV Tou. MNa
mapAadelyua, To Xpwpa TG urmaiag kahabBoogaiplong eival mopTokali, To
OX{Ha TNG Eival OTPOYYUAO, TO XpWHA TWV HATIWV Tou avBpwriou eival
KaoTavo.

AV TIOPATNPNCOUUE AEMTTOUEPEDTEPA €VA AVTIKEIUEVO, Ba SIATTIOTWOOUUE
OTI TTEPIEXEL KAL KAVOVEC CUUTTEPLPOPAG, "yVvwpilel" SnAadn TTwg mpEmel va
avTiIdpAoel OTav Jia evépyela aoknBei emdvw Tou. Av pi§oupe TNV umaia
kaAaBoo@aipiong amd kdmoto VYPog, autn Ba avamndroel 0To TATWHA,
av Tnv méooupe Ba alolwBei To oxrjua tng (oxripa 11.2).

Zx. 11.2. Suumepipopd avtikeluévou umdiag kahaboogaipiong

194 ANANTYZH EOAPMOrQN SE MPOTPAMMATIZTIKO MEPIBAAAON



Mwc gival 6pwg duvatod va GuVOUACOUE TOV KABNUEPIVO LAG KOOUO HIE
Tov KOO TNG MANPOoPOoPLKAG Ma QUOIKA PE TNV TTPOCOUOIWON TWV OU-
OTATIKWY HIOG EQAPHUOYNG WG PUOIKA AVTIKEIYEVA.

S € LA EQAPUOY, £VA AVTIKEIEVO gival o opadomoinuévog cuvSUAoUOG
kwdika kat dedopévwy, Ta omoia £xoupe TN SuVATOTNTA VA TA XELPIOTOU-
JE eviaia. ATIO TN MEPLA EVOC TIPOYPAUMATIOTH, Ta dedopéva (data) amo-
TeAOUV Ta XOPAKTNPIOTIKA Kal Ol eVEpyeleg (operations) kaBopilouv tn
OUUTTEPLPOPA EVOG QVTIKEIPEVOU. Ol EVEPYEIEG OTOV AVTIKEIPEVOOTPAPN
TIPOYPAUMATIONS avapépovTal Kal w¢ péBodot (methods).

To "TioIpo" pIag AVTIKEIUEVOOTPAPOUG EQAPHOYNG ETTITUYXAVETAL PE TN
Snuioupyia Kal TO XEIPIOUO AVTIKEIMEVWV. Z€ PEPIKA AVTIKEIUEVOOTPAPN
TIPOYPAUUATIOTIKA TTEPIBAANOVTA TA AVTIKEIMEVA TNG EQAPUOYNG UTTO-
pouv va dnuloupyouvTal gite péow KwOLIKa €ite pe tn BoryBela KaTdA-
ANAWV Ypa@IKwV epYaAEiwy, o€ AAAa TTAAL, SnuioupyouvTal PdVO HECW
KWAIKA. Ta QvTIKEIPEVA HIAC EQAPHIOYAC UTTOPEI VA Eival €iTE YpAPIKA, EiTe
Oxl. MepIkd ypa@ikda avTiKeipeva mou umootneiCouv TOANA QVTIKEIUEVO-
OTPAYPN TIPOYPAUUATIOTIKA TTEPIBANNOVTA, OTIWG A POPUA, VA TTANKTPO
€VTONAG, éva MAaiolo Aiotag, éva mAaiolo cuvBeTng Aiotag, éva mAaiclo
eNéyxou, éva MAAKTPO EVTOANG Kal Jla €lkéva @aivovtal oto oxnpa 11.3.

2x. 11.3. [pagikd avTikeipeva piag epapuoyns

MoANG amd Ta cUYXPOova TTPOYPAUHUATIOTIKA AVTIKEIMEVOOTPAPN TIEPL-
BaM\ovta mpoo@épouv Evav aplBud TPOKABOPIOUEVWVY AVTIKEIUEVWY,
Ta omoia pumopouv va alomoinBouv péca otnv e@appoyn. Quoikd dev
meplopifouv ToV TTPOYPAUMATIOTH OTO XEIPIOUO AUTWYV KAl HOVO TWV
TTPOKABOPIOUEVWY AVTIKEIPMEVWY, AAA TOU ETIITPETTOUV, HECW EVTOAWV
TIPOYPAUMUATOC, TO OXESIAOUO VEWV AVTIKEIUEVWY TIPOCAPHOCUEVWY OTIG
SIKEC TOU aVAYKEC.

3 € L0 EQAPMOYH UTTOPOULIE VA CUUTTEPIAABOULIE KA N YPAPIKA AVTIKE(-
peva. Auto onuaivel 6Tl TO AVTIKEILEVO UTTAPXEL, OANA Sev €xel eEwTePIKA
XOPOKTNPIOTIKA. TéTola €18IKA AVTIKEIEVA OE UIO EQAPUOYN UTOPE( va
TPOo@EPovTal £TOLaA amo To TIEPIBANNOV avantuéng, aANd pmopei Kal
O TIPOYPAMMATIOTAG Va SNUIOUPYHOEL KAl KAlVoUpYLa aVTIKEIPEVa, péoa
anmd TURUaTa KWSIKA.

11. ZYTXPONA MPOrPAMMATIZTIKA NEPIBAAAONTA
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Xtn Smalltalk,
QVTLKELPEVOOTPAPA
yAwooa
npoypaupatopoy,
KaBeti,
oupnepAapBavopévav
TwV KAdoewy, Bewpeital
avikeipevo. H kKAdon
ekAapBdvetal cav éva
oTlypLétuno plag KAdong
avwTéPou ennédou

nou KaAeital yetakAdon
(metaclass).

11.1.2 KAdosi¢

'Onw¢ o avagépape, éva avtikeipevo eivat autdpkeg, éxel Snhadn
SIKr] TOU QUOIKK UTTOCTACT KAl TAUTOTNTA. AUTO TIPAKTIKA onUaivel 6Tl
OKOMN Kat av U0 aVTIKEIHEVA EXOUV AKPIBWE TIC iB1EC TIUEG OTIC IBIOTNTEC
Toug e€akohouBouv va mapapévouv duo avedptnta avtikeiyeva. MNa ma-
padetypa, Svo umalec kahaBooaiplong éxouv Ta idla XapaKTNPIoTIKA,
KABE @opd OUWC o€ éva Talkvidl Xpnoluomoleital Uévo pia amd auTéc.
MmopoUpE va XapakTnpiooupe TNV évvola umdAa kahaBoo@aiplong wg
To mpdTUTIo SnUIoupyiag ave€dpTNTWV AVTIKEIWEVWY UrmdAac. Kabe ave-
€APTNTO AVTIKEIPEVO ATTOTEAEL éva OTIYMIOTUTTO (instance) Tou YeVIKOU TU-
mou umdAa kalaBoo@aipiong. O YeVIKOG TUTTOC EVOC AVTIKEIMEVOU KANE(-
Tat KA@on (class) kat kaBopilel TIC apyxIKES IBIOTNTEC KAl TN CUPTTEPIPOPA
KABE AVTIKEIUEVOU TIOU TIPOEPXETAL ATTO AUTH.

2 € £V QVTIKEIUEVOOTPAPEC TIPOYPAMMATIOTIKO TTEPIBANAOV N UTTOCTHPIEN
kKAaogwv anotelei kupiapyo ototixeio. H kKAdon gival n otatikn mepiypa-
@1} evOC 0UVONOUL AVTIKEIPEVWV. ONd Ta avTIKEipeVa SnuUioupyolvTal WG
akp1Bn avtiypaga g KAaong toue. MNa mapadetypua, S1apopeTikA aVTIKER-
MEVA EIKOVAC ATTOTEAOUV OTIYUIOTUTIA TNG KAAONG EIKOVA.

11.1.3 1816TNnTEC

Katd tn dnuioupyia Toug Ta S1aQOPETIKA AUTA AVTIKEIUEVA EXOUV TIG IO1EG
1810TNTEC KAl avTIOPOUVV Ue ToV (810 TPOTO G OTTOI0 MAVULA AVIXVEUTEI
amo 1o ePIBAANoV Touc. KaBéva amod ta avTIKE(UeEVa ElIKOVAC KAnpovo-
MED TIC apXIKEC IBIOTNTEC KAl TN CUUTTEPIPOPA TOU Ao TNV KAAON EIKOVA.
Q01600 O MPOYPAUUATIOTAG €XEL TN SUVATOTNTA, LETATPEMOVTAG TIG TIHES
Twv 18lotiTwyV ToUuC (attributes rj properties), va diapopewaoel SiagopeTi-
KA TNV €EWTEPIKNA EUPAVION TWV AVTIKEIUEVWY. MTTOpE( emiong He TN ouy-
YPa®n Twv KATAANAWY EVTOAWV KWSIKA VA aVTIOTOLXNOEl SIAPOPETIKEG
gpyaoiec o€ kaBéva amd autda Ta AVTIKEIYEVA EIKOVAC.

‘Onw¢ akpIBwc gival Suvatov 0TO PUOIKO PAG KOOHO VA HETATPEYOUE
TA XOPAKTNPIOTIKA EVOC AVTIKEIMEVOU, Yia TTapddelypa va aANafouue
TO XpwHa evog modnAdtou 1 Tn B€on evog GWTIOTIKOU, £TCL KAl O€ pid
QVTIKEIUEVOOTPAQN epapuoyr éxoupe tn duvatdtnTa 1) va aAd&oupue
TO XpWHa, TN B€on, To péyebog 1) 61molo AANO XAPAKTNPLOTIKO TOU avTi-
KEIUEVOU ETMOUPOUE.

Y€ €va YPAQPIKO AVTIKEIUEVOOTPAPEC TTEPIBANOV avATTTUENC EPAPHIOYWY,
Ol I8IOTNTEC TWV AVTIKEIMEVWV €ival SuvaTO va TTAPOULV APXIKES TIMEC KATA
TO 0XeSIAOUO, AANA TIC TTEPIOOOTEPEC POPEC EXOUE TN SuvaTOTNTA VA TIG
METATPEPOUE KAl KATA TNV EKTENECN TNG EPAPMOYNC.

Katd 1o oxedlaopo piag egappoynig moAAd and ta oclyxpova meptBai-
Aovta avantuéng Epapuoywv PAG TapEXouv KatdAAnAa epyaleia, OTwg
mapdabupo 1dotATwV (properties window), mou gpgavi{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 UG EQAapUOYNG, Metdn dev xoupe MPOOBacn oTa epyaAEia TTOU pag
TapExeL To EPIBANOV avAamtuéng, pémel va eméUBoUpE SUVAUIKA PE TN
XPNon evIoAwv KwOIKA. XTA TIEPIOCOTEPA AVTIKEIUEVOOTPAPH TIPOYPA-
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paTioTikda meptBaiovta, 6mwg n Visual C+ + 1 n Visual Basic, pia evtoAn

amodoong TIAG o€ 181OTNTA €XEL TN HOPPN:

Avtikeipevo.ldidtnta =Tun

TNV mapamdvw eVToAr 0 6pog AVTIKE(MEVO AVTITTPOCWTIEVETAL ATTO HIa

1810TNTa N omoia xapaktnpilel povadikd To emMOuUUNTO AVTIKE(HEVO. ZU-

vBw¢ autr n 181dTNTA gival To ‘Ovoua ToU AVTIKEIUEVOU.

/

XAPAKTHPIZTIKA ANTIKEIMENOZTPA®QN MNMEPIBAAAONTQN
ANANTYZHZ EODAPMOTQN

To BaoIKOTEPO XAPAKTNPIOTIKO EVOC AVTIKEIMEVOOTPAPOUC TTEPIBANOVTOC avATTTUENG EPAPUOYWY
gival, 6w dn mpoavaépayls, N KAAon. Eva mpayuatikd avTIKEILEVOOTPAPEC TTEPIBANNOV AVATTTU-
&Ng epappoywv mpémel va S1aBETEL AKOUN TA TTAPAKATW XOPAKTNPIOTIKA:

Ynootipi§n apnpnuévwv Tomwv (Data abstraction). K&Oe avtikeipevo meptypdgetal wg vAomoi-
non agnpenpévwy TUTWv. Kabe apnpnuévog TOmog éxel we douikd Tou oTolxeia dedopéva kal ou-
YKEKPIPEVOUC KAVOVEC CUUTTEPIPOPAC. EVa AVTIKEIUEVO TTEPLYPAPETAL ATTO CUYKEKPIUEVEC IOIOTNTEC
KOl KATA TNV EKTENEON TNG EQAPHOYNS AApPBAVEL HOVO TA UNVUMATA TTOU TO AQOPOUV AyVOWVTAG
otidénmote AAo cupPaivel oto mepIBAAoV Tou. Autd e€ac@ahilel 0TI KABE TURA TOU TIPOYPAUUATOC
€MNPEALEL HOVO TA AVTIKEIPEVA TTOU TO APOPOUV Kal EXOUME TTAIjPN EAEYXO TNG EQAPUOYNAG.
EvBulakwon (Encapsulation). Onwc £xoupe NON avagépel, O€ U AVTIKEIUEVOOTPAPH EQPAPHOYN
KAOE aVTIKEIEVO ATTOTENET EEXWPLOTH OVTOTNTA KAl TIEPIEXEL EVOWHATWIEVA TA XAPAKTNPIOTIKA (Se-
Souéva) Kal TOUC KAVOVEC CUMTTEPLPOPAC TOU (UeBOS0UC). H SuvatdtnTa €VOC AVTIKEIMEVOU VA GUV-
Sudlel eowtepikd Ta dedopéva kal TIG HEBASOUC XEIPLoPoU Tou KaAgital evOUAakwon. Tnv evOUAa-
KWaon UITOPOUE VA TNV TTAPOMOIACOUE OaV £Va KEAUPOC TTOU UTTAPXEL YUPwW amd KABE avTiKeiuevo
Kal Staxwpilel Tov ecwTEPLKO amod Tov e€WTEPIKS TOU KOOHO. Mg Tnv evBUAAKWON O XEIPIOPOG KABE
QVTIKEIPEVOU EiVAL PUOIKA TTLO EUXPNOTOG KAl AOPAANG, YIATI TA TTEPIEXOUEVA TOU TTIPOOTATEVOVTAL KAl
givat duvatd va petafAnolv 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-
PETIKEC KAAOELC TTOU €ival lEpapXIKA ouvOedepéves. Mia KAAON UTTOPEL va TIEPLYPAPE YEVIKA Kal OTN
OULVEXELD HECW AUTAC TNG KAAONG VO OPLOTOUV UTTOKAAOELS (subclasses) avTtikelpévwy. H kAdon amé-
yovog (UtokAdon) KAnpovopei kal urmopei va xpnotpomotrjost Oha ta dedopéva kat Tig pebodoug
oV TTEPIEXEL N KAAON TIPOYovoc. Na mapddelypa, av mepIypAPOUE LA YEVIKT) KAAOT YEWUETPIKO
OXAMQ, UTTOPOUE OTN CUVEXELD VA ONUIOUPYHOOUUE armd auTr UTTOKAACEIG AVTIKEIUEVWY TPLYWVOU,
TeETPaywvou KAt H Suvatotnta Snuioupyiag lepapxiwv avTiKEIUEVWY KAAETAL KANPOVOUIKOTNTA.

MoAvpop@iopdg (Polymorphism). Mg To XapakTnploTIKO TOU TTOAUHOP@PIOHOU TTapéxeTal n duva-
TOTNTA OTO 510 AVTIKEIUEVO VA QVAPEPETAL, OTO EMITESO EKTEAEONC TNG EPAPOYNAG, OE SIOPOPETIKEC
KAAOELG, va emMEPpd SIaQOPETIKA O SIAPOPETIKA avTIKEIpEVA. AUO 1 TIEPIOOATEPEC KAATEIC AVTIKEIEVWY
UITOoPOoULV va uTTooTNPI(OUV CUUTTEPIPOPEC HE KOIVO dvopa Kal iB10 Baciko okomd aAAd He 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,
AaANA N e@appoyn TN HeEBOSoU ival SiagopeTikr og KABe mevtdA. Otav 0 06nyd¢ matroel To YKA(, To
auTtokivnTto avantlooel TaxUTNTa, VW TO TTATNA Tou @pévou To emPBpaduvel. H idla cupmepipopd
ToU 08nyoU emPEpel SLaPOPETIKS amoTéAeCHa. Me Tn Xprion TOU TTOAUHOP@ICHOU O TIPOYPAUUATIOTAS
AmaANGOOETAL ATTO TN CUVTAEN KAl TNV EMAVAANYN TTOAUTTAOKWY SOUWV EAEYXOU PECA OTNV EQAPUOYN.

\
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‘Eva e&wtepik6 pvupa
givat duvatd va
npokaAécoel neplogdtepa
TOU EVOG YEYOVOTWVY OTNV

€@appoyn.

11.1.4 Mé£6Bodol

> & TOMOA QVTIKEIPEVOOTPAPH TIPOYPAUMATIOTIKA TIEPIBANOVTA, OTIWG N
Smalltalk kai n Visual Basic, éva avtikeipgvo givatl Suvatdv ektog ano 1816-
™NTEG va TrepLEXeL Kal peBdSoug (methods). Mia péBodocg sival n epappio-
YN HIAG EVEPYELQG ETTAVW O€ €va avTIKeipevo. Ot pébodol sival eowTepikd
OTOIXEIO TOU AVTIKEIPEVOU OTTWG Kal Ol IBIOTNTEG.

‘O\a Ta avTiKeipeva piag khdong unootnpiouv Ti¢ idieg pebodouc. To amo-
TéNeoUA oG peBOSou emdvw o€ éva avTikeipevo ouvriBwe emnpeddel Ka-
Troleg anmd TIC TIUEC TwV I810TATWV Tou. Ot uéBodol Umopouv va EVEPYHCOLV
0€ éVa AVTIKEIUEVO JOVO 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 mMpoypapUaTIionog (event-driven

programming) €ivai pia peBodoloyia mpoypauaTIoHoU TIOU AG EMTITPE-

TIEL, 0 OUVOUAOUO LE TOV AVTIKELUEVOTTPAPH| TIPOYPAUUATIOUO, VO EKUE-

TAANEUTOUE TA TTAEOVEKTHHATA TWV OUYXPOoVWV TIEPIBANOVTWY £pyaciag.

lMa va PmopECOUE VA KATAVONOOUUE KAAUTEPA TA TTAEOVEKTILATA TOU
0ONYOUHEVOU aTIO YEYOVOTA TTPOYPAMMATIONOU, Ba KAVOUUE TTPpWTA HIa
OUYKPIOH TOU JE TO SOUNUEVO TIPOYPAUUATIOUO, TTOU ATTOTEAE( TNV TTapa-
S8001aKN HopPPN TTPOYPAMATICMOU.

Y€ MO EQApPMOYH TIOU €XEL AVATITUXOEL pe TN @IANoco@ia Tou Sounpévou
TIPOYPAUMATIOHOU, N EKTENEDH TNG EEKIVA aTTO TNV APXIKI] EVTOAN TOU
TIPOYPAMMATOC Kal N por| eKTEAECNC TNG Eival kaBoplopévn amd Tig Sia-
SIKaoieC Kal TIC OUVAPTACELC TToU TIEPIAAUBAVEL TO TTPOYPAUUA. ZUPPWVA
HE Ta Tapamdavw, To SOUIKO OTOLXEIO TOU TTIPOYPAUUATOG ATTOTEAOUV Ol
S1081Kaoieg Kal 0l CUVAPTAOELC. X& OAN TN SIAPKELA TNG EKTEAEONC TNC
EQAPHOYNG, 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 0ONYOUHEVO ATTO YEYOVOTA TIPOYPAUUATIONOS, O XPrioTNG
ME TNV évapén TnG eKTENEONC TNG EPAPHOYNG ATTOKTA TOV EAEYXO TNG KAl
amo@acilel, XpNOIKOTTOIWVTAC TO TTANKTPOAGYIO I TO TIOVTIKL, TTOLO TUA A
Tou mpoypdupatog Oa ekteAeoTel. KaBe evépyela Tou xpriotn dnuioupyei
MNVOUATA LE TN Hop@r YEYOVOTWY, Ta oTToia avTIAABAvVETaAL TO TTPOYPA-
Ha KOl QVTATTOKPIVETAL OE AUTA.

leyovdc (event) eivail pia evépyeia mou avayvwpiletal amd tnv epap-
oY, 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 mAnktpoAoyiou rj Tou movTikioy, gite amé 1o
ovotnua.
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Mapadeiypata yeyovotwy mou mpokalolvTal ano To xprotn gival to ma-
TNUA KATTOI0U TTANKTPOU EVTOANG, N eMA0YN evOg oTolXEiou piag AioTag,
N TANKTPOAOYNON KATIOIWV XOPAKTAPWY OE €va TIAAICLO KEIPNEVOU, N ETTI-
Aoyn evOC QVTIKEIUEVOU PEVOU EMAOYWV K.ATL Q¢ yeyovoTa TOU TTPOKA-
Aouvtal amod To cUCTNUA UTTOPOUE VA AVAPEPOUE TNV ATTOCTOANA Un-
VUMATWV amo 1o poAdL Tou urtoAoyIoTh i armd AANEC EQAPUOYEC KAl O
TEPMUATIONOG TOU OUOTAMATOG.

11.2.1 Awadikaoieg

2 & TOAA amod Ta GUYXPOVA TIPOYPAUUATIOTIKA TTEPIBAANOVTA, O TPOTIOC
TTIOU O TIPOYPAUUATIOTAG KaBopiel TNV EKTEAECT TOU TTIPOYPAUUATOC Ei-
VAl HE oLUYYPAPH TWV KATAANAWY EVTOAWV KWSEIKA TTOU EVEPYOTIOIOUV
TA AVTIKEIPEVA TNG EPAPHOYAG KAl T UTTOXPEWVOLV va avTidpdoouv ota
yeyovota mou mpokalouvTtal oto mepIBAAov Touc. O KwdIKag yia Kabe
YEYOVOC IOV TIPOKEITAL VA OUPBEL, o€ AAA TTPOYPAUUATIOTIKA TTEPIBAN-
AovTa YPA@ETAL e TN Hop®n aveCdpTNTWV THNMATWY KWOIKA TOU TTPOo-
YPAuUaTOoCg, mou kahouvtal Stadikacieg yeyovotwy (event procedures),
EVW O€ KATTOI0 AANQ TIPOYPAATIOTIKA TTEPIBANOVTA YPAPETAL EVIAia.

Ka&Be avtikeipevo NG epapuoync avayvwpilel €va GUYKEKPIUEVO aplOuo
YEYOVOTWV. Katd CUVETIELQ, YIa EKEIVN TNV KATNYOPIA TWV TTIPOYPAUUATI-
oTIkwv TepIBaANOvTwy ou unooTnpilouv Sladikacieg yeyovoTwy, QUTEC
kaBopifovtal amo TNV eVEPYELA Kal TO AVTIKEIUEVO TTOU TIG UTTooTNPilEL

H ouvtaén piag diadikaciag yeyovétog sivat:

AIAAIKRAZIA AvTlkelpevo T'eyovodc

EVToAég KOO LKO

TENOX AIAATIKAZIAX

To peYANO TTAEOVEKTNUA TWV CUYXPOVWYV TIEPIBANOVTWY TTPOYPAUUATI-
oMoV gival 6T KABe avTikeipevo avayvwpilel autopata Ta yeyovota mou
TO agopoLV Kal EEpel Tw¢ Ba avtidpdoel o€ autd. O TTPOYPAUMATIOTAS
O€ Kavéva onpeio Tou TpoypaupaTtog Sev xpeldletal va acxoAnOei pe Tov
TPOTIO TTOU TO AVTIKEIEVO Ba aviyveuoel amd To epIBAN\oV To yeyovog,
oUTE PE TNV KANOoN Tou avTtioTolyou KatdAAnAou Kwdika, n omoia Oa yivel
QUTOMATA ATTO TO AVTIKEIUEVO.

3 € Wa pappoyn odnyoupevn and ta yeyovota Sev cupmeplappavoupe
povo Sadikaoieg yeyovotwy, aAd £xoupe Tn SuvatoTNTA VA CUPITEPIAG-
Boupe kal yevikég dladikaaoieg 1} GUVAPTHCELG TTOU KahouvTal péoa and
S1adikaoieg yeyovotwy.

MNa mapddetypa, av OéAove o€ TOANA onueia evog TpoypdaaToq va
YiveTal o i610¢ UTTOAOYIOMOC, ATTOPEVYOUE VA XPNOILOTIOIOULE TIG iO1EC
EVTOAEC MpoypdupaTog o€ kaBe Stadikaoia yeyovoTog, aAAd dnuioup-
yoUue Hia yevikn dladikacia YmoAoyiouds e@apuolovtag TiG apxéG Tou
Sopnpévou TPOoYPAUMATIOHOU:

11. ZYTXPONA MPOrPAMMATIZTIKA NEPIBAAAONTA

H €vvola tng dadikaciag
dev anavtdrat pe

tnv ida ovopaaia

o€ 6Aa ta oUyxpova
NPOYPUMPHATIOTIKA
neptBdAiovta. MNa
napddetypa, otn Visual
C++ oL dtadkaoieg
ovopddovtal GUVApPTAGELG
(functions).
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‘Eva yeyovog eivat duvatd

va npokAnBel Kal péoa

anoé evioAég Kwdka. H
enutuxia plag odnyoUpevng
and yeyovéta @appoyng
e€aptdral ané Tov 1péno
nou o NPOYPAMHATIOTAG
xpnotponolei ta yeyovota. H
npokAnGn yeyovotwy péoa
and kwdika anoteAei pua
£€&unvn TEXVIKA.

AIAAIKAEZIA YnoAloyLoudg
EVTOAEC KOO LKA

TENOX AIAAIKAZIAX

3TN CUVEXEla Héaa amd KAaBe Sladikaaia yeyovoTog 0To onpeio mou O€-
AOULIE VO EKTENECTEI O CUYKEKPIPEVOC UTTOAOYIOUOC KAAOULIE TN YEVIKN
Sladikaoia:

AIAAIKRAZIA AvTlxelpevo T'eyovdc
KaAeoe YnnoAoyioudg ' KAnon tng yevikng ditaditxkaciag
TENOX AIAAIKAZIAX

MapatnpoUue AoImov OTL yid TNV AVATITUEN HIAG CUYXPOVNG EQAPUOYNG
TIPETTIEL VA EQAPUOCOUME KAl TIG TPEIG TEXVIKEG TTPOYPAUHATIOMOU TTOU
€XOUME avamTUEeL € i ouyxpovn epapuoyr ouvSudlouE TOV TUNHA-
TIKO (modular) mpoypapupaTtiopo, a&lomolwvTag TIC TEXVIKEC TOU AVTIKEL-
MEVOOTPAPOUG KAl TOU 08NYOUUEVOU aTtd YeYovOTa TTPOYPAUMATIONOU,
0oAG e€akolouBoupe va xpnoipomnoloUpe Kal To Sopnpévo (structural)
TIPOYPAUUATIONO, APOU Ta TIEPIEXOUEVA TwV SLASIKACIWY YEYOVOTWV E€i-
val Sopnuéveg evtoléc kwdika. H epappoyn tou Sounuévou mpoypap-
paTiopoL @uoikd & Slagopormoleital Kal IoXUouv 60a yvwpiCoupe yia
TIC METABANTEC, TIC SoEC ENEyXOU, TOUC TTIVAKEG K.A. TENOC Yéoa o€ éva
mpdypAUpa £xoupe TN SuvatdtnTa XPNOoIKoToINoNG YEVIKWY Sladikaot-
WV Kal CLUVOPTACEWV IOV emiong otnpifovtal oTIG apXEG Tou Sounpévou
TIPOYPAUUATIOHOU.

11.2.2 Pon eKTéAEONG EQAPHOYNG

Av TPOCTIOBNCOUVE VO AVOAUCOUE TN POH EKTEAEONC HIOC EQAPUOYNAS
TTOU AKOAOUBE( TNV TEXVIKI TOU 08NYOUHEVOU ATIO YEYOVOTA TIPOYPAMMA-
TIoMoU kat uootnpiel Sladikaoieg yeyovaTwy, UmopoUIE va TNV TTAPOU-
OlA00UE e TA TTAPAKATW BritaTa:

E o XPOTNG EEKIVA TNV EKTENEDN TNG EQAPUOYAG.
&

Ta avTiKEipeva TNG EQAPHOYNE TIEPVOUV OE KATAOTAON AVAOVAG YE-
YOVOTWV.

T MoAcéva QVTIKEIUEVO avayvwpioel péoa oTto TEPIBANOV TOU KATTOLo
YEYOVOE TTOU TO agopd, Kahel Tnv avtiotolyxn diadikacia yeyovotog.

I Av otn Sladikacia yeyovoTtog €xoupe cUUTEPIAAPBEL EVTOAEG KWOIKA,
ekteNoUVTAL, SIOPOPETIKA N EQAPHOYT] AYVOE( TO YEYOVOC,.

I Taavtikeipeva tng epappoyn mepvouy AN 0 KATAOTOON AVARO-
VAG yeyovoTtwy (BAua 2).

O TPOYPAUUATIOTHG eV gival amapaitnTo va CUUTTEPIAABEL EVTONEG Kw-
O1ka o€ kB¢ dladikaaoia yeyovotog mou unootnei{ouv Ta avTtikeipeva
™G EQapPPOYC. ATTAG eMAEYEL AUTEC YIA TIC OTTOIEC TOV EVOLAPEPEL TO
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mpdypaupa va avtidpd. Av pia dladikacia yeyovoTog Oev TTEPLEXEL KaUia
€VTOAN KWAIKQ, OTIWC €ival GUOIKS AUTO TO YeYovog ayvoeiTal TEAEIWC amo
TNV EQAPUOYN, OAV Va 1N CLVEPN TTOTE.

11.3 | YAomoinon epappoywv o€ GUYXPOVo
TIPOYPOAMMATIOTIKO EPIBAANOV

210 MaPENBOV €vag TPOYPAUUATIOTAG KATA TO oXeSIAOUO TNG EQAPLIO-
yn¢ €dive 181aitepn éugpaon otnv opbr) uAomoinon Tou aiyopibuou Tou
MPOYPAUUATOC Kal Sev aoxoAouvtav oxeddv KaBOAou e Tov TPOTTO ETTI-
KOIVWViag Tou XpNoTn Ue TNV EQappoyr, a@ol AANwOoTe To TEPIBANov
gpyaoiag 6ev Tou mapeixe kat 1d1aitepeg dSuvatdTNTEC EMAVW O€ AUTO TO
TUAMA TOU TTPOYPAMMATOG,.

AvtiBétwc og éva ouyxpovo TepIBaliov epyaaiag Sivetar 1dlaitepn épga-
On OTOV TPOTIO TIOU ETMIKOIVWVEL 0 XPriOTNG UE TO cuoTtnpa. Katd cuvénela
O TIPOYPAMMATIOTAC Eival UTTOXPEWUEVOC VA aoXoAnBei dlaitepa pe Tov
TPOTIO EMKOWVWVIAG TOU XPAOTN HE TNV EQApUOyN, TN Slemagn xprotn
(user interface). Katd 1o oxedtaoud g Slemang xprioTn, 0 TPOoYPApHa-
TIOTNG TIPETTEL VA AvTINAMPBAVETAL TNV EQAPHOYH ATTO TNV TTAEUPA TOU XPN-
otn. Evag mpoypauUaTioTAG, yid va SnUIoupyrioEl hia cuyxpovn, GIAIKN
Kal EVENIKTN E@apuoyn, Ba pémel va SWOEL OTTTIKY HOP@H 0TO TTEPIBA-
Aov gpyaciag mou mapéxel 0To XproTn. Ta cUyXpova TTPOYPAUUATIOTIKA
mePIBANOVTA TTAPEXOUV OTOV TIPOYPAUUATIOTH OAd eKeiva TA Epyaleia
mou xpeldletal yia va Snuioupyroel éva tétolo mepiBdAiov. Kat puaoikda
TA pYANEia AUTA €ival T AVTIKEIHEVA.

2TOV KOOMO TWV AVTIKEIPEVWY, EVOG TIPOYPAUMUATIOTAG €ival QUOIKO va
&ekva To oXeSIO0UO TNG EQAPHOYNE ATTO TA AVTIKEIUEVA TTOU TIPOKELTAL
va xpnotpomoliosl. H owotr emAoyn Twv avTikelpévwy e€ao@alilel o
peydho Babuo kal Tnv emtuxia eKTEAEONC TNG EQAPHOYNG.

MeTtd amd tnv emAoyr Twv KATAAANAWV 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 mou gival SuvaTto va avixveUooUV Ta EMAEYUEVA AVTIKEIMEVA.
Ané ta mBavad yeyovota mou Ba cupBouv oto epIBANNOV TNG EQPapO-
YAG, O TPOYPAMMATIOTAC EMAEYEL AUTA TTou BENEL va a&loTolnoEl péoa
ammo TNV EQAPMOYN TOU Kal YPAPEL TOV KATAANAO KWAIKA.

Zuvoyifovtag Ta TapaTIAvVW UITOPOULE VA TIEPLYPAYOUE TNV avAmTuén
H1lag EQappoyng o€ éva oUYXPOovo TIPOYPAUMATIOTIKO TTepIBAAAOV oav
Sladikacia Tpiwv Bnudtwy:

E Zxediaoudg tou Tpomou emKkovwviag Xpriotn-eQapuoyng, mMAEyo-
VTOG Ta KATAAANAQ QVTIKEiPEVa.

E KaBoplopdg tng apxIKAG CUUTTEPIPOPAC TWV AVTIKEIUEVWY HECW TWV
1810t TWV Mou umoatnpeifouv.

-/

Anuioupyia Kat EKOEANUATWON KWOIKA.
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NAPAAEIrMA

lMa va yivel Katavontog o TPOMo¢ UAOTIOINONG MIAG EQAPPOYNG O€ €va
oUYXPOVO TIPOYPAUUATIOTIKO TTEPIBANNOV, Ba Tov Teplypdoupe, Bew-
PWVTAC €va UTTOOETIKS TIPOYPAMMATIOTIKS TIEPIBANNOV, TapouaidlovTag
éva am\é mapddetyua Kal mepypd@ovTag avaluTikd OAa Ta Buata oxe-
Slaopov.

To mpdéPAnua cuviotatal oTn Snuioupyia piag epappoyng mou Ba S1abé-
TEl MAAKTPA, TO TTATNHA TwV omoiwv Ba €xel oav amoTéENECHA VA EUPAVi-
Cetat kaBéva and ta Tpia mapandvw meptypa@oueva Bripata oxedlaopol
MG EQAPUOYNG O€ €va oUYXPOVO TIPOYPAUMATIOTIKS TEPIBANNOV.

Anpiovpyia tng diemapnc xpnotn

To MPWTO OTOIKEIO TTOU TTPETTEL VA ATTACYXOAAOEL évav TTPOYPAUMUATIOTH
€ival 0 TPOTOC EMKOIVWVIAG TOU XPNOTN HE TNV EQapuoyn. lNa to oxedla-
OUO Aotrtdv TG Slema@nig xpnoTn mpémel va emMAEEOUUE TA KATAANAQ
QVTIKE(PEVA. XTO TTApAdEYUA pag Ba XpNOIUOTIOI{COUE:

I ¢éva avTIKEIYEVO POpUa TO OTToio gival To Tapdbupo Héca OTo OToio
Ba exteAeital n epappoyn,

I avTIKEipeVa MANKTPA EVTOANG LE Ta oTfoia o xpriotng Oa kabodnyei
TNV EKTEAEOT TN,

I QVTIKEIPEVA ETIKETEG TTOU Ba epgaviouv TIC TANPOPOpIEC.

ApPXIKA SNUIOUPYOULE [Ia POPUA KAl OTN CUVEXELN TOTTODETOUE EMAVW
™G Tpia MANKTPA EVTOARC. Ta Tpia MANKTPA EVTOANG TA EMAEYOULE ATTO
TNV €pyaAeloBnKn (toolbox) mou pag mapéxel To UTTOBETIKO TTEPIBAANOV
TIPOYPAUUATIOHOU OTO OTT0i0 BPIOKOUACTE.

Ta tpia mAfikTpa evtoAri¢ Ba Sivouv Tn SuvatodtnTa 0TO XPriOTN VA EMIAE-

YELTO Brila TNG TEPLYPAPC AVATTTUENG IAG EQAPIOYNG OE éva OUYXPOVO

TIPOYPAMMATIOTIKO TIEPIBANNOV, TToU B€NEL va pgavioTel. Ma va gival Ta

TANKTPO KATATOTIOTIKA, Ba ep@aviooupe emdvw og KABe éva Tov aplOuo

ToU Bripatog mou mpoKeltal va mapouctaletal. AKOUN TTPETEL va amodw-

ooupe o€ kKaBéva amd Ta MARKTPaA éva povadiko dvopa, Je To omoio Ba

EMKOIWVWVOUUE padi Tou péoa amd tov Kwdika Tng epappoync. H peta-

TPOTI AUTWV TWV XOPAKTNPIOTIKWY UIMOPEL va Yivel aANAlovTaG TIG TIHEG

(1SI0TATWY 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 blotrtwy) mou dlabétel,

1 nandédoon MPOyPAUMATIOTIKOU OVOUATOC O £VA AVTIKEIUEVO TTARKTPO
EVTOANG YiveTal péow TG 1810TNTAC Tou ‘Ovopa,

I n amodoon AeKTIKOU TTAVW CE éva AVTIKEIUEVO TTAAKTPO EVTOANC YiveTal
Héow TNC 1810TNTAC Tou TitAOG,

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 TpoavaPepBeioe 1I810TNTEC:
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Avuikeipevo

MARKtpo evioAng 1

MARKTpO €VIOAAG 2

MARKtpo evioAng 3

I13i6tnTa Twni

‘Ovopa MAnktpoEvioAngBrpal
Tithog 1

‘Ovopa MARKtpoEvioAnGBripa2
Tithog 2

‘Ovopa MARktpoEvioAnGBripa3
TitAog 3

3TN ouvéxela akohouBbwvTtag Tnv idla diadikacia, TomoBeTou e TEooEPA
avTiKeipeva ETIKETA emAvw oTn @Opua. H mpwtn €TIKETA Ba TEPIYpAQEL
TO OKOTIO TNG EQAPHOYNG KAl Ol TPELG EMOPEVEG TA Bripata oxedlaopou
NG €QapMOYC. TENOC oTNV E@apuoyn Ba TomoBETHCOVUE €va aKOUN
TARKTPO EVTOANC TTou Ba ToU amodWOOUUE YPAQPIKN LOP®T), KAl UE TO
oroio Ba TeppatiCeTal n EKTENEON TNG EQAPHOYNG.

lNa ta epyaleia ETikéTa 0TO UTTOOETIKO TTPOYPAUUATIOTIKO TTEPIBANAOV
TTOU 3PIOKOUAOTE, KAVOUE TIG £ENC TOPASOXEC:

1 ¢€youv Tn duvatdtNTa va UPavifouV KEIUEVO TTOU KATAXWPEITAL KATA
N S1dpkela oxediaong NG EQAPUOYNS, aANA 0 XxpNoTNG OeV €XEL TN
SuvatoTNTA VA TO TPOTIOTIOINCEL KATA TN SIApKEIa EKTENEONC TNG EPApP-

Hoyng,

I n KATaXwpPLon KEPEVOU O€ EVA AVTIKEIMEVO ETIKETA YiveTAl HEOW TNG

1610TNTAC TNC TiTAOC,

I n anodoon MPOYPAUUATIOTIKOU OVOUATOC O€ £VA AVTIKEIUEVO ETIKETA
yivetal péow tng 1816TNTAC TNG ‘Ovoua,

I n gu@Avion 1 Oxt Tou Keipevou mou epIAAPBAvEL éva avTIKEIMEVO
€TIKETA e€apTATAL ATTO TNV TIYN TTOU €XEL N 1816TNTA Tou OPATO Kat N
omoia &éxetarl Ti¢ TIpéEG AANON¢ ) Weudnc.

2Ta UTTOAOITTA AVTIKEIPEVA TN EPAPIOYAC Ba amoSWoOoUE TIC TTAOPAKATW

TIHEG:

Avtikeipevo | 1d6tnta

Etkéta 0 ‘Ovopa
Opatd
TitAog
‘Ovopa

Opaté
Etwkéta 1

Tithog

Twni
EtkéraTithog
AAnBrig
Bripata avdntuéng pLag epappoyng
EtkéraBnpal
Weudng

XIxedLaopOG ToU TPOMOU ENKOVWVIag
XpAGTN - EQapuoyng, entAéyoviag ta
KAatdAAnAd aviikeipeva

H tpn otnv wdiétnta
‘Ovopa gival owotd va
npoadiopilel tnv KAGon
and tnv onoia npoépxetal
TO aVILKE(YEVO Kal 10 poAo
TOU P€Ta OTNV EQAPHOYN.
Ma napddetypa, pe tnv P
MARKtpoEvVtoAngBrpatl,
yivetat avtiAnnté ém
avagepopacte o€ €va
NAAKTPO EVIOANRG Mou
eppavidel to npwro Brpa.
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Xe KGBe napdbupo piag
€@apUoyng npénetL va
divetal oo xpAoTn €vag
€@avig tpénog e§6dou
and v eQappoyn, 6nwg
yivetal oto napddeyud
pag pe To NARKTPO EVIOANG
MAAKTpoEVToARGTENOG.

Me auth TV TEXVIKA
dnuloupyoUpe PLAIKEG
€@apuoyég Kat divoupe tn
duvatdtnta XeLPLopPoU Toug
aKOMN Kal o€ apxdploug
XPAOTEG.

Avuikeipevo | 18i6tnta Ty

‘Ovopa EtkétaBrpa2
Opaté Weudng
Etkéra 2 ) ) )
KaBoplop6g tng apxikng cupnepLpopds
Tithog TWV AVIIKEIPEVWV HEOW TWV LBLOTATWY
nou Ta xapaktnpidouv
‘Ovopa EtkéraBrpa3
Etkéta 3 Opatd Weudng
TitAog Anpioupyia Kat eKo@aipdiwon KOOIKa
Mfiktpo ‘Ovopa MARKTpoEVToAnGTEAOG
eVIOMG 4 Eiéva  (ewkovidio £E630u)

Bijuarza avartolng utag epopuoyns

2YEOOOUOS TPOTOV EMKOILVOVINS YPIGTN-EQUPIROYNG

Kafopropog g apyikiig Gopmeprpopas Tov
OVTIKEWREVOV HEGH TOV 1O10THTOV TOL VoGt Pilovy

Anmovpyio Kol EKEPUARATOGT KOITKA

g

2x. 11.4. H biacuvéeon tou xpriotn Ue TNV epapuoyr oto mapddelyud pag

MeTtd amd Tnv avTiotoixnon OAWV Twv ISI0TATWY €XOUE OAOKANPWOEL
N oxediaon ¢ SlaclvdeoNC TOU XPOTN UE TNV EQAPMOYH, £TCL OTTWG
@aivetal oto oxnpa 11.4.

Eival xapaktnploTikd 6Tl 0TO UTTOOETIKO GUYXPOVO TTPOYPAUMATIOTIKO
mepIBAAAov o BpLlokdUAaCTE, N VAOTIOINGN TNG EMIKOIVWVIAG TOU XPh-
OTN HE TNV EQAPHOYH €XEL OAOKANPWOEL xwpig va éxoupe ypdawel oUTe pia
€VTOAN KWOIKA. ATTAG €xoupe EMAEEEL T AVTIKEIPEVA KAl ATTOSWOALE TIG
KOTAAANAEG TIMEG OE OPIOUEVEC ATIO TIG IO1OTNTEC TOUC. Mapduola dpwg
oupBaivel Kal og TTOANA TTPAYUATIKA TIPOYPAMMATIOTIKA TTEPIBANovTA.

O Kwdikacg

To TeNeuTaio BrApa TTOU TTPETTEL VA EKTEAECOULE YIa VA OANOKANPpwOE( 0
oXe01a0UOG TNG EPAPHOYNG ival N TTPOaBrKN 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 XPrioTh, YivovTal HEow TwV MARKTPWVY EVIOAAG.

310 UTTOBETIKO CUYXPOVO TIPOYPAUUATIOTIKO TIEPIBAANNOV IOV BpIoKOMa-

OTE KAVOUE TNV EAG Tapadoxri avagopiKd PE Ta TTPOKAAOUUEVA YEYO-

vOTa OTTO TIG EVEPYELEG TOU XPROTN:

I To yeyovog mou mpoKaAeital HOAIG 0 XPrioTNG TATACEL TO APLOTEPO
TIARKTPO TOU TTOVTIKIOU, OTav 0 SEIKTNG TOU TTOVTIKIOU BpiokeTal TAvVw
aro6 KAmolo ARKTPO eVTOAR, gival To yeyovog KAIK.

Emopévg o KwIKAg TN Epappoyng MPEMeL va Ypa@Tei oTig Sladikaaoieg

yeyovoTwy KAIK TwV aVTIKEIUEVWVY 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 UTTONOITTIEC ETIKETEC PNUATWV.

O KWAIKAC TWV TPLWV TTARKTPWV eVTOANG Aotrtdv Ba givat:

AIAAIKAZRTIA TIAAKTIPOEVTOAAGCBAUNl KALK ()

EtlxkétaBhual .Opato = AANBAC
EttkéToBAPa2 .Opato = ¥Yeudng
EtlkétaBua3.Opato = ¥Yeudncg

TENOZ AIAAIKAXIAX

AIAAIKAZIA IIAAKTEPOEVIOANGBAuaZ KALK ()
EtlxétaBrpal.Opato = ¥Yeudhc

AANONg

Yeudnc

EtlkéTaBua2 . 0Opato
EtlkéTaBAua3.0pato
TENOL AIAAIKAXIAXL

ATIAAIKRAZIA [IAAKTEOEVIOANGBAUa3 KALK ()
EtlkétaBiual . Opaxto = ¥Yeudnc
EtlkéTaBAua2 . Opato = Yeudnc
EttkéToBAna3.0pato = AANOGAHC

TENOX AIAAIKAZIAX

Télog otn Sladikacia yeyovotog KAk Tou TARKTPOU TepUATIOHOU MAR-
KTPOEVTOAAGTENOG TNG EQAPUOYIG TTPETIEL VA CUUTTEPIAABOUE TNV EVTO-
A hE TNV omoia TepuaTifeTal N EKTEAEON TNG EQAPHOYNG:

AIAAIKRAZIA IIAAKTEOEVIOANGTEéNOGC KALK ()
EvioAn T1epuatiouoy £Qpapuoyncg
TENOL AIAAIKAXIAXL

3710 MaPASEYUA LG, XPNOIUOTIOCAE HOVO TO Yeyovdg KALK, yia Adyoug
am\oTtnTac. H epapuoyri av uAOTIol1oUVTAV O€ TTIPAYHATIKO TTPOYPAUUATL-
oTIkO TEPIBANov Ba mapouaoiale TOANA KovA onuEia Ye auTda mou ma-
pPOUCIACTNKAV OTO UTTOBETIKO. Oa gixe BEPRata kal TOANG eplBwpta BeA-
Tiwong kal TOANOUC EVAANAKTIKOUC TPOTTOUC TIPOCEYYIONG, AAAA OKOTTIOC
gival n elcaywyn otn @iAocoia kat otn pebodoloyia mpoypauaTiooU
Kal oxt n emidelén duvatotNTWV EVOC OUYXPOVOU, £0TW Kal UTTOBETIKOU,
TIPOYPAHUUATIOTIKOU TTEPIBANNOVTOC.
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H ektéAeon

MOAIG OAOKANPWOOULUE TNV TTPOCOKN Tou KWAIKa 0TI Sladikacieg yeyo-
VOTWV MoV BéNouE va avTIOPd N EQappoy, EilacTe o€ B€on va eKKIVA-
OOUUE TNV EKTENECT) TNG OTO UTTOBETIKO TIPOYPAUHATIOTIKO TTEPIBANNOV
pag. MoAig Eekivioel n epappoyn, Ba epgaviletat n apxiki Tng 00dévn
(oxAua 11.5).

Bijuarza avartolng urag epopuoyns

g

2x. 11.5. H mpw1tn 006vn tou mapadeiyuatog os popri EKTEAEONG

3TN GUVEXELA O XPNOTNG €XEL TN SuvaTOTNTA TATWVTAG KATTOLO Ao TA TPIA
ap1OUNUéva TARKTPA VA EPPAVIOEL KATTOl0 Ao Ta Tpia Pripata oxedla-
OMoU TNG EQaPUOYNC (oxAua 11.6).

Bijuarza avarntoéng urag epopuoyns

Xy€0100LOS TPOTOV EMKOLVAOVINS (P OTN-EQUPROYNS

Xx. 11.6. Eva armé ta tpia Bripata ekTéAeonc g Epapuoyns
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XpNOILOTTOIWVTAG TO TTARKTPO EVTOANG HE TO YPAPIKO, O XPrOTNG EXELTN
SuvatdTtnta KAOe oTiyun va SIOKOYEL TNV EKTENECN TNE EQAPHOYNC.

11.4 | Zroxeia ypagikou
TIPOYPAMMUATIOTIKOU EPIBANAOVTOC

H @iAikdtnTa Kat n evehi€ia plag epappoyng kabopiletal Kupiwg amo Tov
TPOTIO TTOU EMIKOIVWVEI € TO XPN0TN Kal cuvePYAleTal P To TTEPIBANOV
epyaoiac. To mepiBarlov gpyaciag pag epapuoyng dev mpémel va ival
KOUPAOTIKO Kal SUoxpnoTo. AvtiBeta mpémel va gival euxdploTo, va kKabo-
Onyei kat va S1eEUKONUVEL TO XPAOTN OTNV £pyacia TTou BENEL va eMITENEOEL

‘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 Ao TN XPNOIomnoinon Twv
YPOAPIKWV. ME TOV TTPOYPAMMATIONO OE YPAPLIKO TTPOYPAUMATIOTIKO TIEPL-
BaANov, mapéxovTag éva elxpnoTo mePIBANNOV EpYACiag OTOUG XPHOTEG,
auv€davoupe TI¢ SuvaTdTNTEC TOUC KAI UEYICTOTTOIOUE TA ATTOTEAECUATAL.
EmmAéov, pelwveTal SpacTIKA 0 XPOVOC Kal TO KOOTOG EKUAONONG Twv
XPNOTWV O€ [ia Kavoupyla Qappoyn.

‘Eva ypa@Iko mpoypadHATIOTIKO TTepIBAANoV pdc bivel eveliia kat Sia-
POPETIKEC SuvaATOTNTEC SNUIOLPYIAC YPAPIKOU TPOTIOU ETTIKOIVWVIOC TOU
XPNOTN ME TNV @appoyn, al\d Tautoxpova pag kabodnyei va dnuioup-
Y OOULE YVWPIUES EPAPHOYEC, APOU TA AVTIKEIUEVA, OTIWE TTANKTPA EVTO-
NG, NioTeg, mhaiola eAéyxou, TARKTPA ETTMIAOYNAG, TTOU XPNOLUOTOIOULIE OTIG
O1KEG pag E@apHOYEG gival AdN YVwOTd 0TOUG XPOTEG amd EQAPHOYEG
YEVIKAG Xxprione. ETol ot epappoyég pag Slatnpouv Karmola @IAocopia ou
€ival 6N yvwoTr 0Toug XprioTEC ATTO AANEC EQAPUOYEC, OTIWG AOYIOTIKA
@UNAQ, eme€epYaoTEC KELWEVOU 1) Baoelg SeSouEVwy, TTOU XPNOIOTIOIOUV
TTAPOUOLA YPAPIKA AVTIKEIMEVQ.

AKOMQ, €va YPAPIKO TTIPOYPAUMATIOTIKO TTEPIBANNOV TTIPOCPEPEL OTOV
TIPOYPAMMATIOTH Ta KATAANAQ epyaleia yia ypriyopn avantuén spap-
poywv. Etolpa epyaleia mou mapéxovtat and moAAd TTPOYPAUUATIOTIKA
mepIBANovTa, OTTWE EpYaleloBnKeG (toolboxes), epyaleia ekoaApATW-
onc (debugging tools), ebxpnota mapdbupa cuyypang KWdika (code
windows), YEVVATPLEC EKTUTTWTIKWV avapopwy (report generators) cuv-
Bétouv éva mepIBANOV TTou SIEUKOAUVEL TOV TIPOYPAUUATIOTH) OTO €pYO
Tou. AkOpn Stdgopot 0dnyoi ektéAeonc epyaciwy (wizards) Tov fonBouv
OTNV EKTENECN OUXVWV EPYACIWY, OTIWE TN SnUIouPYia POPUWV 1 EKTU-
MWogwv. TENOC éva oUYXPOVO TIPOYPAMUATIOTIKO EPYANEIO EMITPETEL OTOV
TIPOYPAMMATIOTH VA EKUETANNEUTEL TIC NON UTTAPXOUOEC EQAPUOYEC TOU
OUOTAMATOC, XWPIC va xpeldletal va SnUlovpyei TUAMATa KWSIKA oTnV
EQAPMOYN TOU YIa TNV EKTENECN £PYACIWV TTOU NS EKTEAEI CWOTA KATTOIA
AANn e@appoyn.

To amoté\eopa epyaciag e éva ypa@ikd TTPOYPAUUATIOTIKO EpYaAEio
eival n ypriyopn vhomoinon SUVAUIKWY EQAPOYWY TTIOU ETTIKOIVWVOUV
@INIKA PE TO XpHOTN Kat ouvepydlovTal appoVIKA P To TTEPIBAANOV Kal
TIG UTTOAOUTTEG EPAPHOVEC.
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H ulonoinon evég pevou
€M\oywv oe apketd anod ta
oUyxpova npoypapHatiotikd
nepBdAovta yivetal péoa
and oxedlaotkd epyaleia
Mou NPOGPEPOUY, TOUG
Ene&epyactég pevol
enloywv (Menu Editor).

Baoikd XapaKTNPIOTIKA OTOIXEID TWV YPAPLIKWY TIPOYPAMUATIOTIKWY TTE-
PIBANOVTWY €ival Ta HeVOU eMAOYwWV Kal Ta MAaiota Siakdyou.

11.4.1 Mevov emAoywv

Ta pevol emAoywv (Menus) Hag EMITPETOUY, KATA TNV EKTEAEON UIAG
€@apuoyng, TN ypriyopn mpdéofaon o pia eUKoAa poomeAdotun Aiota
emAoywv. OL meploodtepol XpHoTeg yvwpilouv non tig SuvatdtnTeg Twv
HEVOU MAOYWV a@oU Ta €X0UV {0N XPNOIUOTIOINCEL HECA ATTO YVWOTEG
EQAPHOYES YEVIKNG XPriONG.

Ta KAAOIKA PeVOU emMAOYWV epgavifovtal 0Tn ypauun Hevou (menu bar)
€vog mapabupou (oxAua 11.7).

2x. 11.7. Eva kAaoiko pevou emAoywv

MoAAG mepIBdANovTa Tapéxouv Tn SuvVaTOTNTA EUPAVIONG LEVOU EMINO-
YWV UE TN HOP@r MTUGGOUEVWVY HEVOU (popup menu) (oxrpa 11.8). Ta
TITUOOOUEVA PEVOU eMAOYWV cuvnBwC epgpavifovTal JE TO TTATNUA TOU
6€€10U TTANKTPOU TOU TTOVTIKIOU KAl TA XPNOIOTIOIOUE VIO TNV EUPAVION
GUVTOMWV ETMAOYWY O CUYKEKPIPEVA ONUEIN TNG EPAPUOYAG.

Zx. 11.8. Eva mtucoouevo Uevou emAoywv
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Zy. 11.9. Mia ypauurj epyaleiwv

STIG EPAPUOYEC HaC, av BENoUUE va SWOOUE €va CUVTOUO TPOTIO TIPO-
ofaong oTIC TTIO CUXVA EKTEAECIUEG ETTIAOYEG EVOC EVOU, O KAAUTEPOG
TPOTOG €ival n Snuloupyia ypappwv epyaleiwv (toolbars) (oxrua 11.9).
Mia ypappn epyaleiwy pumopei va uhomotnBei oAU eUKoAa pe Tnv opado-
oINON AVTIKEIUEVWYV EIKOVAC I TTANKTPWY EVTOANC TTOU T TOTTOBETOUUE
KATW a7 TN YPOUMH MEVOU KAl TOV AVTIOTOIXO KWAIKA.

11.4.2 MAaiowa dialdyou

Ta mhaiota Staldyov (dialog boxes) (oxrjpa 11.10) e§aopaiilouv évav
Apeco S1dhoyo NG EQAPUOYNG UE TO XPNOTN. NOANEC POopEG KATA TNV
EKTENEON UIOG EQAPPOYNG 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 XPrOTNG UIMOPEL va El0AYEL
kamola dedopéva aTnV EQApPOYN.

Zx. 11.10. Eva mAaiolo
StaAéyou

Ta meplocdTepa oUYXPOVA TTIPOYPAMMATIOTIKA EPYAAEIA TTAPEXOUV OTOV
TIPOYPAUMATIOTH £TOLUA TTPOoKaBopLopuéva MAaiola S1ahdyou TTou pmopEi
VA XPNOIMOTIOINCEL OTIG EQAPHOYEG TOu. Ta mpokaBoplopéva maiota
S1aAoyou €xouv To MAgoVEKTNUA OTL Slatnpouv tnv idta plhocopia Ye
1o mepIBANoV epyaciag, apou ival TTAVOUOLOTUTIA PE T TTAAIoIA TTOU
ep@aviel To cLOTNUA OTAV TTPETIEL VA ETIKOWVWVHOEL PE TO XPHOTN, YA
mapadelypa o mepimtwon AdBouc. T éva mpokaboplopévo mhaioto Sia-
Aéyou €xoupe T SuvatdTnTa va 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 KOAUTITEL KATTOLA AVAYKN TNG
€pappoyng Hag i Sev pag ekepadel n TUTOTTOINGT TOUG, £XOUHE QUOIKA
N SuvatdTNTA TOTTOBETWVTAC AVTIKEIUEVA EMAVW OE Ia POPUA va Sni-
oupynooupe ta SIkdA pag maiola dtahdyou.
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H oxediaon

€vog nAataiou

dlaAdyou npEnet

va avtgetwnidetal

and tnv NAgupd tou
xphotn. MNpénet va
Xpnaotgonotouvial
Katavontd pnvduata
Kat va epgavidovtat ot
KAatdAANAEC eNAOYEC yLa

an neptlotaaon. )




0 npoypapHatoThg o€ €va
oUyXpOoVo NPOYPAUHATIOTIKO

nepBdAov avipuetwnidet
KdBe oAokAnpwpévo
npoBAnua cav pa
ave&dptntn epapuoyn. Av
Kdnota and tig EQapHoyEg
nou Ndn Katéxet pnopei
va enAUoeL 1o NpoBAnua,
TOTE €XEL TNV EUXEPELT

Va TN XPNOLHONOLACEL.
Autég o Tpénog
QVILUETWNIONG KaAeital
EPUPHOYOKEVIPIKOG
(document-centered
view) Kat anoteAei

€va uPnAou emnédou
oUotnpa noAudlepyaasiag
A ouvenItéAeong
(multitasking).

11.5 | Emkovwvia pe GANEG EPAPOYEG

OL TTPOYPAUMATIOTEG OTOV TTAPASOCIAKS TIPOYPAUMUATIOUO TIC TIEPIOCO-
TEPEC POPEC ayvooUoav UTIAPXOUTEG EQAPHOYEG, YlaTi TO TEPIBAAOV
epyaociac kaBiotovoe SUOKOAN TN cuvepyacia Touc. ETol Katépeuyav
0TN oLYYPAPN TUNUATWY KWSIKA YIa TNV EKTEAECH EPYACLWY, TTOL 116N
ekTENOVOE 0pBA Wia ANAN epappoyn.

‘Ouwg Ta ouyxpova TEPIRANOVTA £pyaciag TAPEXOUV TOUG UNXAVIOHOUG
yta upnAou emméSou emKovwvia HETAEL SIAPOPETIKWV EQAPLOYWY, TOU
AEITOUPYIKOU CUCTHAHATOG KAl TNG EQAPHOYNG HAG KAl HAG EMITPETOUV
€101 TNV EKPETANEUON ETOIUWY BIBAIOONKWY TTPpOoYPapdTWY, EAATTWVO-
VTOG KAl TIC ATTAITAOELG OE GLUYYPAPH KWOIKA.

EmmAéov péoa amd Tnv EQapUoyn LA UTTOPOUE Va EXOUME TTPOGBaon
Kal EMKOWVwvia e AANOU TUTIOU EQAPUOYEC YIa TNV AvVAKTNON Kal avAaAu-
on 6edopévwy SIAPOPETIKAG MOPPAG. ZUYKEKPIEVA, PECA amd UIa EQap-
poyn Mag, umopoU e va eme€epyaoToUe Ta Sedopéva evog AoyIoTIKOU
@UANOU, VA LOPQPOTIOINCOUE KA VA EKTUTTWOOUE TUAATA KEIWEVOU TTOU
€XOUV YPAQTE( UE Evav eTECEPYAOTH KEIUEVOU, VA XPNOIUOTIOIOOUE €va
TIPOYPAMA ETIKOIVWVIAC Yla va OTEINOUME 1 va SEXTOUUE UNVOUATA, VA
avalUooupe Ta dedopéva piag umdpyxouvoag Baong dedopévawy, va amel-
Koviooupe ypa@ikd ta dedopéva ag TTou TIPOEPXOVTAL ATTO EvVa TTIPOYPA -
pa mapouoidoswy (oxAua 11.11).

Ol ouyxpoveg Texvoloyiec oUvEeoNC Hag EMTPEMOVY Héoa amd Tn SIKN
pac epappoyn TNV aflomoinon Twv dedopévwy pag AANG ave&AptnTng
e€WTEPIKAG EQapUOYNG. YTTapxouv SU0 TPATIOL ETIIKOVWVIAG EPAPHUOYWY,
(PAIVOUEVIKA {8101 amd TNV TTAEUPA TOU XPioTN AAAd PE TEXVIKEG Slago-
POTIOLAOEIC.

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 EQAPPOYNE TTOU XpnotomoloVpe otn SikA pag, Bpioko-
VTal 0€ KATTOL0 EEXWPLOTO OPXEIO TOU CUOTAMATOG. MEe 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 AANG EQAPUOYAE TTAPAREVOUV TTIPOCTIEAACIIIA OE OTTOLAONTIOTE TPITN
€pappoyn umopei va ta xpetaotei. Na mapddetypa, éva apxeio eikdvag
eival Suvatod va mpoomeAavveTal amod TN epappoyr Snuioupyiag Tou
PUOIKQ, Kal TauTtéxpova va gival dtacuvdedepévo TG00 0TNV EQAPUOYN
pag, 600 Kal o€ Kamola Tpitn epappoyn. KABe xpoviKr oTiyun Kal oTIg
TPEIC EQapUOYEC Ba epgavileTal To TIIO TTPOCPATA EVNUEPWIEVO apXEiO
€IKOVAC.

H texvikn tng Stacvvdeong gival 1dlaitepa XprioLun yla tnv uMooTHPL-
&n ouvdéoewv mpaypatikoL Xpovou (real-time) petadu epapuoywv Kat
yla Tnv Kovr mpooméhaon 6edouévwy amd SlaPOoPETIKEC EQAPLIOYEC UE
dueoN evNUEPWON TWV TPOTIOTTIOICEWV TOU OVTIKEIMEVOU. MEIOVEKTNHA
QUTAC TNG TEXVIKAG €ival 0TI mBavr Yetakivnon twv deSopuévwy amo To
ONUEio TOU CUCTAMATOC OTO OTToI0 BpPioKovTal £XEL OAV ATTOTENECUA TNV
aduvapia mpodoBaong NG epapuoync pag ota dedopéva autd, av mpo-
nyouuévwg dev yivel evnuépwaon Tou cuVOECHOU: XOPAKTNPIOTIKO TOU
TpoéMOU auTtoL clvdeonc ival 6Tl n Tpomomnoinon Twv SeSouévwy TNG
€EWTEPIKNG EQAPUOYNAC UTTOPEL VA YiVEL HOVO HESA ATIO TNV EQAPUOYN
IOV Ta SNUIOVUPYNOE UE EVEPYOTTOINOT) TNC €iTe EEWTEPIKA, €iTE EOWTEPIKA
amd TNV EQApOoyN Hag.

O 8eUTEPOC TPOTIOC PAG ETITPETIEL TNV EVOWUATWON (embedding) Twv
Sedopévwyv péoa otn SIKN pag e@appoyn. Me tnv texviki auth e§aoga-
AiCeTal 0 amoKAEIOTIKOG EAeyxOG Twv SeSoUEVWY PéTa aTTd TNV EQAPHOYR
pac. Ta dedopéva dnuioupyouvTal Héoa amd TNV EQAPUOYN MAC 1} avTi-
ypdgpovtal amd KAmolo UTIApXoV apXEio Kat amoBnkevovTal 0TnV Qap-
poyn pac. AuTO TTPAKTIKA onpaivel empBdpuvon Tng EQappoyng Hag amo
NV anmoyn mwg To apxeio mou dnuioupyeital £xel PeydAo pHéyebog, alkd
Tautéxpova e€aopahifetal n ac@daiela Twv Sedouévwy, agou Sev emTpé-
TETAl va TpomomoinBouv amd Kamola AAAn epapuoy.

Me Tnv TeXVIKN TNG evowpdtwong dUo ekdoxEg eival Suvatéc. Ta dedopé-
va va dnuiovpynBoulv ekeivn Tn oTypn 1 va givat Rdn €Tola. TNV mpwtn
nepintwon ta dedopéva Snuioupyouvtal LE TN XPHON Mag 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 XPR 0N £VOG TTPOYPARATOG emeepya-
olag elkévag, pmopoue va SnUIOUPYHCOUE éva YPAQPIKO TTou Ba evow-

patwBei ota dedopéva TnG EPAPHUOYNG HAG. € AUTHV TNV TiEpimTtwon Sev H Baakri Stagopd
Snuoupyeital KATIoLo EEXWPLOTO APXEIO OTO CUOTNHA Kal EMITAEOV eV HETAED TWV TEXVIKOV
untdpxel n SuvatotnTta MEOGRacng amo T PEPLA MIAC TPITNG EPAPMOYAS dlaoUvdeonc Kat

O€ aUTO TO YPAPIKO. evowpdtwong givat o
>1n deutepn mepinTwon, undpxet ave&dptnTo apxeio oTto cuOTNA, ATTO Tpénog anobrikeuong
TO omoio Kal TpoépyovTal Ta Sedopéva TTou XPNOIOTTOIOUE OTNV EQAP- TwV OUVOEGHEVWV
poyn pac. Auto BéBata Sev onuaivel 0T To ave€ApTnTo autd apxeio Se- Sedopévav.

OpeveTal Ao TNV papuoyn pag. Eva avtiypagd Tou evowpatwveTal 0To
apXEio TNG EQAPHOYNG MAC. Av, yid TTApAdELYUa, EXOUE S1aoUVOETEL TNV
EQPAPMOYN HAG PE €va AoYIOTIKO UANO Kal KATola aTiyur 6éhoupe va
EMPEPOVUE KATTOLEC AANAYEC, EVEPYOTIOIOUIE HECA ATIO TNV EQAPHOYN
Hag TNV epapuoyn emeéepyaciag AoyloTIKWY @UAAWV KAl TTPAYUATOTTOL-
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oUE TIC EMOBUUNTEC AANAYEC. AV 0T GUVEXELD "avoioupe" To avedpTnTo
apxeio Tou AoyloTikoU @UANOU TTOU UTTIAPXEL 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 EQaAp-
MOYN MAG YE TN TEXVIKA TNG EVOWHATWONG TTEPLEXOVTAL OTNV EQAPHUOYNA
pag kat amoBnkevovtal padi .
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Avake@ahaiwon @

Y& éva olyXPOVO TIPOYPAUMATIOTIKO TTEPIBANOV OTIWG gival auTd Tou
QVTIKEIMEVOOTPAPOUG Kal TOU 0dNyOUUEVOU aTd YEyovoTad TTIPOYPAH-
MaTIOPOU, TTPOC@EPOVTAL VEOL TPOTIOL UAOTIOINONG TWV EQAPUOYWY, VEQ
gpyaleia Kal TEXVIKEC, au&nuévo ypa@iko mepIBANAov epyaciag, aAd Ta-
PAANNAQ Ol KAAGIKEG TEXVIKEG TOU TUNMATIKOU Kal TOu SOpNUéVOU TTPO-
YPOMUATIOHOU Eival 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 TAEOV WG £POSLA TOU éva GUVOAO
BonBnudtwv mou Tov emkoupoLy, Tov eMPBAEMOUV Kal Tov SlopBwvouv
o€ OAn ™ S1dpKELa TNE TTPOYPAUUATIOTIKAC €pyaciac Tou. Duoikd otnv
apxn, €vag mPoyPApMaTIoTAC 6o SUCKOAEUTEI e TOV TPOTIO TTOU TIPETTEL
va 0UVSUACEL ONEC TIG VEEC TEXVIKEC TIPOYPAUMUATIOMOU, AAAA TTOAU GUVTO-
pa Oa e€olkelwBel kal Oa okéPTeTal KABE EQapOYH TOU UE SPOUC avTI-
KEIUEVWV Kal YEYOVOTWV.

To peYaAUTEPO TTAEOVEKTN A EVOC GUYXPOVOU TTIPOYPAUUATIOTIKOU TIEPL-
BaANovToC gival 0TI pag eMTPEMEL va ONUIOUPYHOOULE OTIC EPAPUOYES
pag éva @IAikd, elXpnoTo Kal evxdploto mepIBAiov epyaaiag yla Kabe
XPNoTn. Ta ypa@ikd avTiKEipeva Tou pag mapéyxouv ta mepidiiovta
autd cuvOpAUoLV TTPOC AUTAV TNV KatelBuvon,.

Y& éva povTEPVO Kal oAokAnpwuévo mepIBAaihoy, Exoupe tn SuvatdTn-
T VA EMTUXOUUE TNV APUOVIKI CUVEPYATIa SIAPOPETIKWV EQAPUOYWV.
Méoa amo Tn SIKA Hag EQApPPOYH WTOPOULE VA EUPAVICOUE Kal VA ETTE-
EepyaoTtoupe Sedopéva amod SlaPOPETIKES TTNYEC. EMIKOIVWVWVTAG HE TIG
UTTONOITTEG EQAPOYEC TOU CUCTHMATOC YAITWVOUUE XPOVO Kal KOOTOG,
OANG KUPIWG EKUETOAMEVOLIACTE EQAPIOYES TTOU [ON A&lTOUPYOUV CWOTA
Kal 0 xpoTtng givatl eE0LKEIWPEVOC UE TN XPrion TOUG.

Né€eic-kAeda
AVTIKEINEVOOTPAPNG
TIPOYPOHATIOHOG,
0Odnyouuevog

amno yeyovdta
TIPOYPOHHATIOHOG,
AvTikeipeva,

KAdoelg,

MéBodol,

leyovoTa,

Tpomog emKkowvwviag
XPNOTN-EPAPHOYNC,
Mpapikd mepiPahov
€MKoWVwviag,
Emkowvwvia epappoywy,
Mevou emAoywy,
M\aiola StaAoyou,
Alacuvdeon,

Evowpdtwon

~

Epwtioelc - Oépatayiaovlntnon @

1. Na yivel ou{TNON OXETIKA YE TA TTAEOVEKTHATA TTOU PG TIPOOPE-
pouv ta olyxpova TePIBANOVTA TTPOYPAUMATIOHOU.

2. MepypaPte Tn peBodoloyia avamtuéng pag ouyxXpovng 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 XxpnoIPoToln-
OETE OTIG EQAPUOYEG OAG.

. AWOTE TOV OPIOMO TOU AVTIKEIUEVOU.
. AwoTe Tapadeiypata avTIKEINEVWY O TIPOYPAUUATIOTIKO emimedo.
. Tieivat ot péBodoy;

. AWOTE TOV OPIOUS TOU YEYOVOTOC.

O 0 N & Un

. 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€ HIa EQAPHOYN.
11. MNola gival Ta TAEOVEKTAUATA TWV TTPOKABOPIoUEVWY TTAAIGIWV SIaAGYOU;

12. MNota n Slapopd VoS EVOWUATWHEVOU amtd éva CUVOESEUEVO AVTIKEI-
HEevo;

13. Na yivouv ekTIMACELG Y1a TIG LEANOVTIKEG e€eNIEELG 0TO XWPO TOU TTpO-
YPOUUATIOMOU.
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Elcaywyn

To B¢pa Tng oxediaong Tou TPOTOU HE TOV OTTo{0 €va TUR A AOYICUIKOU
€PXETAL O€ ETTAPN HE TO XPNOTN €ival MPWTAPXIKNAG onuaciag. Ot umoho-
YIOTIKEC 1] omoloudnmoTe AANoU €idoUC 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-
nupévn. Ot apxég epyovopiag, UMKOU Kat AoyIopiKoU, kaBopilouv ekeiveq
TIc mpodiaypaég ou Ba TPEmel va akohouBoUuvTal WOTE va EMITUYXA-
VETAL ATTO TN WA HEPLA EAAXIOTOTTOINGCN TNG KATAmdvnong Tou XPnotn
Kal amo TNV AAAN PEyIoTOMOINoN TG WPEAMMOTNTAC AMTd TN XPrioN Tou
OUOTAMATOC. Oa TIPETTEL va YiVEL KATAVONTO WG O TPOTIOC ETTIKOIVWVIAC
TOU OUCTNMATOG PE TO XPrioTN Eival £§i00U ONUAVTIKOG e TO {S10 TO TTE-
PLEXOMEVO TOU.

AldaKTIKOi oTOXOL

2T6X01 TOU KeaAaiou autou gival ol HadnTég:

U va pmopouv va epappooouv BacikoUg KAVOVEG TNG EpYOVOLIag Aoyt
OMLKOU

U va avanto€ouv £€16tnTeg oxedlacpou mepIBAAoOVTOC SIEMaQrG

U va pmopoUv va uhommolov éva amho, GINKO Kat e0XpNoTo TTEPIBANOV
Slemagng

MNpogpwTAOELG

3 Oewpeic amoTPeMTIKO OTOIXEIO Yia va aoXoAnBeic pe éva mpdypapua
TO YEYOVOG OTL TTAPOUCIALEL AVOUOLOPOP@ia 0 OXEoN ME O,TL UEXPL
onuepa €xelg ouvnBioey;

3 XuppepiCeoal tnv dmoyn OTL éva AoYIoUIKS ival TOCO TTIo XPrOLUo,
000 TIIO a0 gival oTn Xprion Tou;

3 Nopilelg 6t undpyxouv kavoveg oxediaong AoyIopIKOU;

3 ToTevelg OTL N emAoy XPWHATWV O€ £va AOYIOUIKO otnpiletal armo-
KAEIOTIKA KAl OVO GTO TIPOCWTTIKO YOUOTO TOU Kabéva;

3 'Otav kavelg AdBog xelplopd oe éva mpoypaupa, Tt Ba RBeleg va kdvel
0T CUVEXELQ TO TTIPOYPAUUA Yla va o€ BonBnoey;
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12.1 | Aiemagn Xpnotn

O 6pog diemagn xpnon (user interface) eival To 6UVOAO TWV CUCTATIKWV
€VOC OUOTAATOC TO OTIOI0 EMITPETEL AUPISPOUN EMKOIVWVIA PETAEY OU-
OTNUATOC Kat XpnoTn. H Siemagn xprotn evog CUOTNUATOC £XEL OXEON
JE TO 810 TO CUCTNUA, TO XPAOTN TOU CUCTHMATOC KAl TOV TPOTIO TTOU
aMnAemdpouv petal Toug (oxnpa 12.1). O dpog Bélel va Seifel To on-
ME(O ETAPNC XPHOTN KAl UTTOAOYLOTH, TN YPOAUUN EMAPAG THOW aTo TN
Jila pepLd Tng omoiag Bpioketal n unxavr Kat mow amo tnv AAAn Hepla
0 avBpwmoc. Etot Aoimov n Siemagn xprotn mepLéxel OTOIXEID TTOU €ival
TUAMOTA TOOO TOU UAIKOU TOU CUOTHMATOC, OGO Kal TOU AOYIOUIKOU TTOU
"Tpéxel" og auto.

Aenagn
xpAoTn

Zx. 12.1. Sxnuatikn avamapdotaon SIEmagric xerotn

Q¢ oTolXEIO TOL UAIKOU TOU GUOTAMATOC TTou TrepIAapBdavovtal otn Sie-
magn XProtTn Umopouv va avageepBolv pia 006vn eMagnc, 1Uia wTo-
ypaeida (lightpen) | éva movtiki. Mépn Tou Aoytopikou tng SLEma@nig
XPoTn givay, yia mapddetypa, tTa pnvopata AdBoug, Ta nxNTIKA pnvupa-
Ta, Ta pyaleia TAor\ynong, EIkGveg cUUBOAA Kal avTIKEipeva mavw otnv
0006vn, kaBeTi mou S1aBétel To Aoylopikd oav oTtolxeio aAnAemidpaong
TOU OUOTAMATOC UE TO XPoTn. Me AA\a Aoyla, o 6pog o€ O,TL apopd Tn
AOYIOUIKA TOU UTTGCTAOT, 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
EMIKOVWVIa Kal ouvepyaoia peta&y avBpwmou kal unxavic. Mmopouue
VA TTAPOUOLIAcOoUE TN SIEMaQN) XProTn oav KAVAAL EMMKOIVWVIAS METAEY
XPoTN Kal UTTOAOYIOTH.

2TO TTAPOV KEPANALO N €0TIACH TOU £VOIAQPEPOVTOC PAC YiVETAL LOVO OTA
OTOIXElO EKEIVA TTOU AVAPEPOVTAL OTO AOYIGHIKO.

Kd&Be xpovikn otiyun otnv kabnuepivn pag (wry, pag mepiBaiiouy dia-
Popa TTPOIOVTA HE KAAA i doxnua oxedlacuévn Siemagn xpnotn. Oco ta
TPOoIoVTA YivovTtal Mo cUVOETA, €I0IKA OTAV TIPOKEITAL YIA NAEKTPIKEG KAl
NAEKTPOVIKEG CUOKEVEG, TOOO TILO CUXVA O XPHOTNG amoyonteleTal and
™ SuokoAia mou apoucidlel 0 TPOTIOG XPrioNG TOUG Kat TTOAU cuxvd Sev
€xel Tn 61d0eon va kdvel kapia mpoomddela yia va Ta KAatavorjoel Kal va
TA XEIPLOTEL

Méoa otov 6po emikolvwvia pe To Xpriotn mepthapBdvetal n évvola tng
aMnAemidpaong Tou XprioTn M To TIPOIOV. Tt Urmopei va KAVEL 0 XPnoTng
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X710 eykupoTato Ae€ikd HAektpikwv dpwy, 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 Etaipeia Emotnuévwy HAeKTpoVIKWY YToAoyloTwv Kat MANPo@opIKic)
0 6pog interface amodidetal pe tn Aé€n Stacuvdeon. Akopa yia tnv anddoon tou 0povu interface
XpnotpomolouvTal ot AEEEIC EMIKOIVWVIA, TPOTIOC ETIKOIVWVIAC, AVTIUETWITION KAl TTPOCAPMOYH. Z€
TT0 TIPOOPATEG EPUNVEIEG 0 OPOG oTa ENANVIKA amodidetal wg Siemagn xpriotn, 0pog o omoiog ival

0 EMKPATEOTEPOC.

~

J

E TO TTPOTOV, Kal TL UTTOPEL VO KAVEL TO TTIPOTOV yla TO XPNOTN, Eival pEpn
TNG EMKOIVWVIAG TOU XPrioTn UE TO TPOIoOv. 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 TIPOIOGVTOG HIE TO XPN-
oTn givat EAMITAG KAl N XPNOTIKOTNTA TOU TTPoidvTog Bewpeital autopata
ATTOTUXNMEVN.

12.2 | Tumol Siemagng xpnotn

H peydhn moikihia mepiBarAovtwy AoyIopIKoU Epepe oav emakoAouBo
TNV mapaywyn Kat mapouaoia, 1dtaitepa HEXPL TNV TponyoLuuevn dekae-
Tia, SlapopeTikwy TUTTWV Slemaeng XPNotn. To PoBANUa TTou TTPOEKUYE
a@opPoUCE KUPLA TO VAIKO, Aol 0 PUOIKOG ENEYXOG TOU (TANKTPOASYI0,
TTIOVTIKL K.ATI.) €ival AOYIKOC KOl CUYKEKPIUEVOC, AAA Ta TTpoArata dp-
Xt¢av amo Ti¢ TOAEC TTOIKIAEG AOYIOMIKOU, TTOU EiXaV OOV ATTOTEAECHA TN
ouxvoTatn evallayr mapacTAcEwY o0TnV 004V Tou UTTOAOYIOTH.

O tumnog Slemagng XprHoTn oV APXIKA TAPOUCIACTNKE RTAV BACGIOMEVOG
o€ evtoAn (command-based). O xproTNG, Yla Va EMKOIVWVNOEL UE TOV
UTTOAOYLOTH), ETTPETTE VA TTANKTPOAOYO€L KATTOLd EVTOAN 1 Hia O€1pd ammd
EVTOAEG, avaloya pe o TepIBANoV AoyiopikoU oTo omoio Bplokdtav. Xa-
POKTNPIOTIKO TTAPASelypa TETOIOU TUTTOU SIEMAPAC XPHOTN TTAPEIXE TO
Aertoupyikd cvoTtnua DOS. Autd 1o €idog Slemarig XprioTn anaitovoe
TEPLOOOTEPA ATIO TOV AvOPWTTIVO TTAPAyovTa, TTapd armd ToV UTTOAOYIOTH.
O xpnotng émpeme va ival eI81KOC 0TN YAWOOoad TTou untooTrpLE To Te-
pIB&Nov epyaciag, woTe va Pmopei va peylotonolinBei n amodoon tou
UTTOAOYIOTH. MEPIKOI KOTAOKEVAOTEC UTTOAOYIOTWV 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 epgavion tou keAU@oug DOS (dosshell), ala kat
AMwv mpoypapupdtwy mou Asrtoupyouv oto mepidiiov DOS (Norton
Utilities K.ATT.). AUTA Ta TTPOYPAUUATA AOYIOUIKOU, AV Kal N @IAoco@ia A&l
Toupyiag Toug mapapével n idia, evtouTolg epgavifouv pia meplocdTEPO
@INIKNA Kal euXpnoTn Siemagn xpriot, mpoodidovtag pia dAAn 6yn oto
TTOAU auoTnPO TEPIBANNOV.
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H o emtuxng Opw¢ amd OAeg TI¢ mpoomdBeleg ATav auth Tng Apple. H
Apple ATav n mpwtn mMou €loRyaye TN XPHon lkovidiwv Kal ypagnud-
TwV 0TI¢ S1a81KAGIEG EMIKOIVWVIAG XPriOTN KAl UTTOAOYLOTH, SNUIOUPYW-
VTaG TNV évvola tng ypa@lkng diemaeng xpriotn GUI (Graphical User
Interface). Autr n popon Siemagric xpnotn avédvel Tn AeTouPYIKOTNTA,
TNV €UKOAIQ 0TN XPrioN, TNV ATTOTEAECUATIKOTNTA KAl TNV TAXUTNTA TOU
SlaAdyou peTa&l avBpwITou Kal pNXavAG.

TNV MEPIMTWON TWV TPOCWTIKWY UTToAoyloTwyv IBM kat cupfatwy, tTa
PCs, katapynv dev umrpfav otabepéc we mpog tn oxediaon Tng Slemagng
XPNotn. O1 otaBepég auTEG avamTuXOBNKav apyoTEPA yid AEITOUPYIKA OU-
oTAMaTa ToU SOUAEVOUV XPNOIUOTIOIWVTAG YPAPIKES LOPPEG ETTIKOIVW-
viag Pe To xprotn, onwg gival ta Windows kat to 0S/2. Kat ta 60o autd
TPOoIoVTa €x0uV WG MpdTuTo To TepIBAAAov NG Apple. Teyovog mavtwg
gival mwg o1 urohoylotég Macintosh tng Apple avayvwpi{évtouoav péxpt
mipv amd Aiya xpovia arm' 6GAouG oav Ol TTEPIOOOTEPO CUVETTEIG TTPOOWTTIKOI
UTTOAOYIOTEG OTO B€pa TG SlEMaPNS XPNoTn.

Ta GUIs Bewpouv 6Ti 0 KOOUOC amoTeAETal amd avTIKEUeVa Kat OTL evép-
YeleC epapuodlovTal Tavw Touc. AKOMQ, o€ emimedo ékPpaong TS MAo-
Y¢ Tou xprjotn, ta clicks Tou movTikioU avtikaBloTouV TIG TANKTPOAOY-
OELG.

To GUI givatl orjpepa o mio dtadedopévoc kat SnUo@IAAC TOTTOC SlEMAPNC
xpriotn. H Bewpnon mou emitelei, Kal Tou avagépeTal Tapandvw, GUY-
PWVEei amoAUTA UE TIC BEWPNOEIC TOU AVTIKEIMEVOOTPAPOUG Kal ToU 0dn-
YOUMEVOU aTTO YEYOVOG TIPOYPAMUMATIOHOU OXETIKA JUE TA AVTIKEIPEVA Kal
Ta yeyovoTa.

XapakTneIoTIKA YPAPIKWV SIEMAPWV XPROTN

Ta Baoikd xapaKTNPIOTIKA TWV YPAPIKWY SIEMAPWVY XpnoTn givat:

1 Hemgpaveia epyaoiag: Eival n ypaikn Stapopewaon tng 06évng tou
UTTOAOYLOTH, METATPEMOVTAC TN O€ £va "NAEKTPOVIKS YpapEio”.

1 TamapdBupa: Eva mapdBupo amoTeAel pia mapaAnAOypauun eviaia
meptoxn SpaotnploTHTWY oTnV 086vn Tou UTToAOYIOTH. Méow Twv
MapaBuPWV MPAYUATOTTOIOUVTAL Ol KUPLEG EPpYATieq avAKTNONG Kal
emefepyaciag Twv mMAnpooplwyv. Bacikd otolxeia mapabupwy gival
(oxAua 12.2):

I N WEENUN em@Avela, SnAadn o Xxwpeog Tou Tapabupou PEca oTov
OTT0i{0 PITOPOUVV VA avakTwvTal Kal va enegepydlovtal Siapdpwv
UMWV dedouéva,

I nypapun Tithou (title bar), otnv omoia epgaviletal To Gvoua Tou
mapabupov,

I N yPAPun Hevou (menu bar), otnv omoia epgavi{ovtal AeKTIKA oL
opadomoINOEI TWV SPACTNPIOTATWY TIOU TTAPEXEL TO CUYKEKPIJE-
vo mapdaBupo,

I nypaupn epyaleiwv (toolbar), otnv omoia mapouatalovtal UeE €l
Kovidla o1 TTIo CUXVA XPNOLHOTIOIOUHEVEG AEITOUPYIEG TTOU PTTOPE(
va emMTeAEl 0 XpioTNG Héow Tou Tapabupou,
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MARktpo
EAaxiwotonoinong

A A MARKtpo
MARKTpO Mpappn )
MevoU EA€yxou Tithou Meyiotonoinang
Fpappn MAAKtpo
Mevou Teppatiopou
Mpappn
EpyaAciwv
Q@éNpn
enupdvela
Mpappn pappéc
Katdotaong KUAong

2x. 12.2. Baoika otoixeia mapaBupwv

n Ypauun katdotaong (status bar), émou epgaviovtal minpogo-
pIeC OXETIKA PE TO TAPABUPO KAl TA OTOIXEIA TOU,

ol ypappég KUAon (scroll bars), ot omoigg gival n opi{ovTia Kat n
KATAKOPUQN, KAl EMTPEMOLV TN METAKIVNON TOU OTTIKoU mediou
TOU XPrioTN, OTNV TTEPITTWON TTOU TO EVPOC TOU TTaPabUpovU eival
MUIKPOTEPO TNG ETIPAVELAG TOU,

To MAAKTPO HEVOU eAéyxou (control menu), To omoio mephapBdvel
MEVOU EMAOYWV HE EVTONEC XEIPIOUOU TOU TTapabupou,

TO TTANKTPO peytotomoinong (maximize button), mou peylotomolei
TO péyeBog Tou MapabUpou wWoTe va KatahapuBdavel Ao To eVPOG
NG obovng,

To MAAKTPO ehaylotomoinong (minimize button), mou éxet ocav amo-
TéNEOUA TN PETATPOTA TOU TTapaBUpou o€ gIkovidlo,

To MAAKTPO emavagopdc (restore button), mou emavagépel to ma-
pPABupo 0T MPONYOUUEVO TOU PéyeBog,

TO TMANKTPO TEPMATIONOU (close button), mou kA&ivel To mapdbupo.

1 Taypaikd avtikeipeva: AToTeANOUV TN BAon TNE YPAPIKNAG SIETAPNG
XPNoTn. KaBe avTikeipevo éxel 0pIOUEVEC IBIOTNTEC Kal e KABE avTi-
KeiUEVO 0 XPNOTNG UTTOPE( va eMITENEDEL OpPIOUEVEG epyaaniec. Eva
QVTIKEipEVO pmopei va Trepiéxel AANa aVTIKEIUEVA, Ta OTToila cLVHBWC
opadomolovvTal Ye BAacn KATolo KPITAPL0 (AOYIKS, AEITOUPYIKO KAL),

I O1 6¢ikteg TOU ovTiKIoU: Eival Hikpd ypa@ikd avTikeipeva mou Sei-
XVOUV TO ONEIO OTO OTTOI0 TTPOKELTAL VA YiVEL N EMOUEVN EMAPN TOU
XPAOoTN ME To oloTnua. Ot pop@Eég Tou SeikTn gival TTOIKIAES Kal avTL-
otolxeital amd pia os kdBe S1aPOoPETIKOU TUTTOU £PYACia TTOU EKTEAEI
TO oUOTNMA.

220 ANAMNTYZH EGAPMOTQN XE MPOFPAMMATISTIKO MEPIBAAAON



12.3 | Tevikn oxediaon diemagng xpriotn

MpoUméBeon yla T oxediaon piag emruxnuévng Slemagng sival To va é- ; ;

XEL YIVEL EMAKPIBWE KATAVONTOG 0 OTOXOG TTOU TTPOKELTAL VA EEUTTNPETOEL
TO AOYLOUIKO Kal Ol ammalTAOELG XPNOTIKOTNTAG TOU XproTn amod autd. O
KOAUTEPOC TPOTIOC yia va amavtnOei n epwtnon "t BéAel o xpriotng va
KAVEL UE aUTH TNV EQapuoyn;", eival va pehetnBei otnv mpdaén n epya-
oia Tou xpriotn. H Siadikacia avantuéng moAamlwv oevapiwy, Sago- | ’
PETIKWV LETAEY TOUG, TTOU TIEPLYPAPEL TO KaBEva EexwPLoTOUE TPOTTOUG Hiag |fq)\nq slcpappoynq,
AAANAETTIOpAONC Kal ETTIKOIVWVIAC PE TO XPAOTN YIa TNV VAOTIOINON TNG edKd 0“3 Xwpo tw,v
EQAPUOYNG KAl OTN CUVEXELD N E€aywyr) CUPTTIEPACHATOC YLA TTOLO aTTIO C‘PGPUOV@V HOAU“SOQV')
autd Ba mpowBrioel KAAUTEPA TOUC OKOTTOUC TG £pYACiag, TAVTOTE amd
TNV MAeupd Tou XPoTn, givarl pia Stadikaacia n omoia Ba pEmel va yivel
miplv amod TNV évapén oxediaong tng Slemagnig xprioTn Kat n omoia ovoud-
Cetar avaluon gpyactwv xpnotn (user task analysis).

N

H oxediaon evég kaiou
Tpdnou enikowvwviag pe
T0 XpNotn gival 1o YLad

H emkolvwvia piag epappoyng He To XpAoTn gival TO00 onuavTikr, 600
KO TO {610 TO TTEPIEXOUEVO TNG EPAPHOYG. XWwpIg pia KaAn Siemapn xpn-
otn, mBavd o xprotng 6ev Ba Ymopéoel TTOTE va TTAPEL TO TTANPEC TTEPLE-
XOUEVO TNC EQapUoYnC. Baoikég apxég Epyovouiag AoyiouikoU mou Ba
TIPETEL VA TNPEOLVVTAL KATA TN oXediaon piag AEIToUpYIKAG SIEMAPAG XPH-
01N €ivatl ot MapaKAaTw:

I Juvémela: Av n idla diadikaoia, n idla evépyela, ouvteleital og SUo
TEPIOOOTEPA SIAPOPETIKA PEPN TNG EPAPHOYNG, Oa TTPETeL va TTapou-
oldletal kat va Aertoupyei akpiBwe pe tov idlo Tpdmmo o€ OAa Ta Yépn.
ATIO TN OTLYUH TTOU 0 XProtNng €xel S1daxOei va emitelei pua epyaacia,
Ba pémnel KABE PoPA TTOU KAAEITAL VA TNV EMAVEKTEAEDEL, VA XPNOIUO-
Trolel Tov id1o TpomO.

1 AmAdtnTa: Av UTIAPYXOUV TTIEPICOOTEPOL ATTO £vag TPOTTOL YId VA TIAPOU-
olaotei pia Siepyaaia, Ba mpémel va emAeyei n amlovotepn. Av unidp-
Xouv ouvBeteg Slepyaocieg 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 660 To
Suvatd amlovoTepa.

AnAoUoTepo yLa To XpAoTn,
onpaivel dUoKoAdTEPO yLa
10 0xedlaotn, aAAd auti n
npoondBeta a&icel tov kKéno
Kat anatteitat va yivel.

1 Xprion petapopwv: MpEmel va XpNOILOTIOIOUE TIPOCEYYIOELG TTOU Eival
non oOlKeieC Kal yvwoTéC 0TO Xpoth. Na mapddetlyua, edv mpoKeltal
va dnuioupynOsi pia epappoyn mou va mepidapavel video kal mpo-
Keltal va 600¢ei oto xprotn n Suvatdtnta eAéyxou emavw oTn pory
TOU, TOTE €ival AOYIKO Kal TTIPOTIUNTEO va XpnolpomotnOei ypa@ikn
avamapdotaon Twv MAAKTPWY EAEYXOU TTAPAOUOLA LE EKEIVA TTOU XPN-
OlLIOTTOIOUVTAL OTIC OIKIAKEG OUOKEVEC video, ol oToiEC gival NdN yvw-
OTEG KAl OLKEIEG OTO XPNOTN.

I Fdayiotomoinon evepyeiwv xpriotn: O Xpnotng MPETIEL VA GTAVEL OTO
emMBUPNTOS YIa AUTOV ATTOTENECUA PE TIC AMYOTEPEC SUVATEC EVEPYEL-
€¢. Ot amaItoUPEVEG TTANKTPOAOYNOELG TIPETIEL VA TTeplopifovTal OTIG
AmOAUTWC AMmapaiTNTEC. 1A ONUEIQ EKEIVA TOU TTPOYPAUUATOC TTOU
N €MAOYN TOU XPNOTN UMOPEL VA EKPPACTEI UE TTEPIOCOTEPOUC ATIO
€vav TPOToUC Ba TIPETIEL VA ETTIAEYETAL O AlYOTEPO KOTIIAOTIKOC Yid TO
xpriotn. Na mapddetypa, 6mou 0T Por evog mPoypAupaTog Xpnot-
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poTrolouvTal TTPOEMAEYMEVEC EMTIAOYEC, Oa TTpémel va apouoidlovTal
HE pop®n AMoTag  MARKTPwWVY EMAOYNG, £TOL WOTE O XPHOTNG VA PNV
untoxpewOe( va TANKTPOAOYAOEL TNV EMAOYH TOU.

AN\ Kal OTIC TIEPIMTWOEI TTOU N TANKTPOASYNON €ival amapaitntn, omd-
TE QUOLOAOYIKO €ival va yivovtal A\dBn otnv mANKTPoAdynaon amo Toug
XPNOTEC, To Mpdypappa Ba mpémel emiong va Aettoupyei avaloya. lNa
mapdSelypa, 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 GNUEIO Kal va NV
Tov avaykAdlel va emavamANKTPOoAoynoel OAOKANPN TNV Amavtnon.

1 [lapoxn dueonc avadpaonc: Akdpa Kal oTnv TIEPITTWON TTOU TA aro-
TeAéopata TN EMAoYNG Tou xproTtn dev éxouv oAokAnpwbei, To oU-
OTNUA TIPETTEL VA TIOPEXEL KATIOLO NVUPOTA OTO XPNoTN. MepLkEG @o-
PEC 0 XPNOTNG eMAEYEL pia TéTola Sladikaacia Tou n OAOKARPwWGCH TNG
amaitei kamolo xpovo. E€attiag autig Tng kabuotépnong gival ToAU
onpavtiko va §o0Bei n Suvatdtnta otov xpriotn va mApeL KATolo Ape-
00 HVUHA amodoxi¢ TNG EMAOYNG TOU PE TAUTOXPOVO avayyeAia ot
TO AmoTéNEOMA TNG eTOIpACeTAL Eva privupa otnv 086vn tou TUTou
"MapaKAAW TEPIUEVETE, KAVW UTTOAOYIOUOUC" TTIPOCMEPEL ETTAPKI TIAN-
po@dpnon Kal kaBnouxddlel To Xpriotn 0Tt OAa TTAve Kahd.

Xpdvog amdkpiong tou ouoTriuatog ovoud{etal o xpovog mou xpeldle-
Tal TO CUCTNUA va apXIOEl va TTAPEXEI TA QTTOTEAEOUATA UIAG EVEQYEINS
i uiag dtadikaciag mou {TNOE 0 XPHOTNG.

1 [lapoxri BoriBeiag: Znuavtiko oTolyeio otnv mpoomdbela xpriong evog
TIPOYPAUMATOG ival N EMiyvwan amo T PEPLA TOU XPrOTN TOU TL UTTo-
PEl va KAVEL KABE OTIYUR UE TO TTPOYpauua. H BonBeia mou pmopei va
Aappdvet o xprioTng katd tn S1dpKela Xpriong EVOG TTPOYPAUUOTOC
pmopei va givat:

1 on line BonBela, pue TN pop@n Kal TN AEITOVPYIKOTNTA TTOU TTAPE-
XETal amd éAa Ta ouyxpova TAKETA AoyIopikoU. O XpAoTng €XEL TN
Suvatdtnta va avatpééel og CUVOTTTIKEG 0ONYiEC XPrioNG TOU TTpo-
YPAUUATOC, O€ EMUEPOUC AEITOVPYIEC, o€ avalnTnon, aveupeon
Kat eme€ynon 6pwv.

1 aueon Bondela, pe T popen Twv Ponbwv (assistants) mou mapé-
XOUV Ol TEAEUTAIEC EKOOOEIC TTOAWV TTAKETWV AoylopikoU. O xpn-
0TNG Urmopei va {NTAOCEL Kal va TIAPEL BACIKES TTANPOPOPIEG OXETIKA
HE TIG SuVATOTNTEG TTOU TIAPEXEL O XWPOG OTOV OTToio BpiokeTal Kat
TIC TIPWTEC EVEPYELEC TTOU Ba TTPETTEL VA KAVEL

1 éuueon Bondela, péow owoTd Kal EMeENYNUATIKA SIATUTTWUEVWY
MNVULATWY AaBwv.

1 Edaxiotornioinon amouvnuéveuong: O Xprotng, yla va UImopEaEL va a-
AnAemdpdoel pe To Aoylouiko, dev Ba mpémel va Buudtal mapd pévo
Ta amoAUTwG anapaitnta. H moodtnta autr mpémel va gival n eAdx1-
otn duvath. O1 Epyacieg TPETEL val €ival e TETOLO TPOTIO SOUNUEVEC,
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€101 WOTE N OAOKAPWOT TOUG VA YIVETAL HEIWVOVTAG 0TO EAAXIOTO
NV mEPIMTWon va exAoel o xprioTng Kamolo Briua.

Evapudvion: Oa nmpémel va Aapfavetal cofapd unmoyn n mponyoupevn
EUTTEIPIA KAl Ol AVATIOPACTACELG TOU XPrioTN ammod AAAA Tipoypappata
AoylopikoU. EXovTag KATd VOU TTwG ONO KAl TIEPIOCOTEPO £VTOVA EUPA-
viCetal pia Taon tumomnoinong evepyelwy Kal S1adikaolwy, Ba mpémel
TO TTPOYPAMMATA Hag va evappovifovtal he auTéc. MNa mapddelyua, av
TO TIPOYPAHUUA 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. 2xebov 6Aa ta
TIOKETA AOYIGUIKOU XPNOIMOTIOIOUV aUTO TO EIKOVIOIO YIa TN CUYKEKPL-
pévn Sladikacia Kal yia to xpriotn Ba gival moAu eukolo BAEMOVTAC To
va €XEL TN OWOTH avamapdotacn TG AEIToupyiag Tou eMITEAEL.

Evkauyia: To mpoypauua Ba mpémel va mapouctdlel eukappia oTig
EVEPYELEC KAl OTIC TANKTPOAOYNOELG TOU XpoTn. MNa mapddeiyua, o€
£€va TTPOYPAMHA TTOU O XPOTNG KAAEITAL VO AMaVTHOEL OE EPWTNOELS
Tou TUTTOU "B€AEIG va Yivel n kataxwpenon; (N/O)", "Na yivel n dtaypa-
®1r; (N/O)", n owoTth vonuatikd andvtnor 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 CUVEXELQ O€ emimedo

TNQ>>AL.

MAPAAEIrMA

! ELcaywy] otolxeinv
AIABATZE ONOMA, EIIQNYMO, AIEY®YNXH, THAE®QNO
KANEZE EnlxUpwon (%)

ATAATKAZIA EnLxkUpwon (o)
o <=0
APXH_EHANAAHWHZ

TPAYE “No yivel ratoaxdpnon twv otolxeliwv (N/O);”

AIABAZE 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 XapoKTNPIoTIKWY OTA TTPOYPAUUATA AOYICHL-
KOU €xel oav amoTENEOA va KaBIoTA To TIpdypappa IS1aiTepa QIAKS TIPOG TO
XPNOTN, LE CLVETELD TNV avénon TG S1dBeong Tou XPHoTN Yia EvaoxoAnon

O

0 oxedlaotAg tng
£QApHOYNG NpéneL va
akoAouBel Tig ouvnABeleg
TOU XpNaTh Kat 6xtL o
XPAOTNG va akoAouBei
TG ouvnBeLeg Tou

Q‘;xsﬁtuorﬁ. )

Xtn AUon Bewpnaoape
6t givat onpavtiké o
XPAGTNG va anavincel
anoKAELOTIKA pE €va

vat n éva 6xt, yu' autd
Kat o éAeyxog yivetal
avaAuTikd Kat yta ta duo
gvdexdpeva.
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TOU ME TO TTPOYPAUa. Eva @IAKo Tpoypaupa yivetal ypriyopa amodektd. H
KATAOKEUN QIAIKWY TIPOYPAUHUATWY amattei amd Tnv mAeupd Tou oxedlaoTh
TNV EMOTPATEVCN YVWOEWV KAl PAVTACIAG, WOTE VA UTTOPECEL VA ETIITUXEL TO
KaAUTEPO SUVATO AMOTENECHA YIA AOYAPIACUO TOU XProTh.

daoceig avantuéng tng diemang xprRotn

H avantuén tng Siema@ng xprnotn Yivetal JE TETOLO TPOTIO WOTE TO KE-
VTPO eVOIAPEPOVTOG KAl TIPOBANUATIOHOU 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-
VTENO TOU CUOTAHATOC TTOV €xel emlvonBei pe okomo va meptypdpel Tn
AertoupyikdTNTdA Tou. H pgbodoloyia Snuiovpyiag mpwTtotUTToU TTEPIAA-
Bavel tpelg pdoelg (oxripa 12.3):

‘EAeyxogq

MNpoadioplopog

. —> Yxedlaon —> YAonoinon
Anattnoswy

Zx. 12.3. @doeic avantuéng Siemaric xpriot

1 [Ipocdiopioudc anaitioswy, O6TIoU PEAETATAL Kal avalUeTal To B€ua,
poodlopileTal 0 OKOTIOG TOU AOYIOHIKOU KAl Ol OTOXOL TTOU BETEL, Kal
avayvwpiletal Kal meptypagetal Tdoo to mepIBAilov oto omoio Ba
AEITOUPYNOEL 00O Kal Ol XProTeC TTou Ba e§uTnpeTnoEL.

1 Syebiaon, Omou eMAEYETAL N EMKPATECTEPN HOPPOTIOiNoN SIEMAPNC
XPNoTN META&L Twv mpoTelvopuévwy. H emioyn AapBdavel umdyn Tng to
KOOTOG, TO XPOVO €KUABNONG, TIC SIABECIUES TTNYEC LALKOU. AnUioup-
YyoUVTal GAPWE 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 meptypdgovtal otn oxediaon ulomotovvtal
ME TN Xprion Twv KATAANAwV epyaleiwv. Anuioupyouvtal Ta amapai-
NTA YPAPIKA, TA UNvUpaTa AdBoug, Ta nxnTika dedopéva.

I EAgyxoc, OTIOU TTEIPAMATIKA EAEYXETAL N ATTOTEAECUATIKOTNTA TNC Ole-
TTAPRC 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 xpriotn

A6 Ta BaCIKOTEPA OTOIXEID T OTTOI TIPETIEL [IE TIPOCOXH VO CUVEKTIUW-
vtal kat va AapBdavovtal umdyn katd tn dnuiouvpyia tng Slemaeng xpn-
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OTN MG EQAPUOYNG, Eival 6oa oxeTi(ovTal e TNV EMAOYH XPWHATWY TWV
oTolxElwV TNG EPappoyig Kat Tn oxediaon Twv PNVUUATWY AaBwv.

12.4.1 To xpwua

To xpwpa Bewpeital Baciko cuotaTikd otn oxediaon Tng 06dvnc piag
€pappoyne. H owoth xprnon tou xpwpatog pmopei va anodeiydei évag
ATTOTEAECUATIKOG UNXAVIOUOG 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 pe BAon tTnv Kowvr
avBpwmivn aicBnon avtiAnPng Twv Sla@opwv HETAEY TWV XPWHATWY,
TWV MANPOQOPIWYV IOV UTTooLVEIdNTa 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 amoTeAéoUATAL.

To xpwa €xel TPELG BacIKoUG AEOVEC XProNG: avayvwplon, avtifeon, emi-
KévTpwon. H epmelpia OAwV pag Aé€l TWE TO XpWHA UTTOPE( va yonTeUEl,
aA\d pmopei kat va anwBei. Ta pwTelvad, {(wnpd XpwHaTa, Ta XpWHATA
TTOU KAvouV avtiBeon pe otidnmote AANo, Tpafouv tnv mpoooxr. Ot A&l-
ToupYieg o emiTeAE] TO XpwHa givat:

I va mpokaAei ummoouveidnta avtidpaoelg 6TIw avénon MPOCoXNG Kal
Katdotaon eyprnyopong,

1 va 8ieukoAUvel otnv opadormoinon, aAd Kal 0To SlaxwpPIoUO OToIXE(-
WV TNG EPAPHOYNC,

1 va Sivel éugacn otn AoyIKn opyavwaon TG EQapuUoyng,

1 vampocBétel evllagépov oTnV EQApOYN,

I va BeATiwvel TNV emMidoon TOU XpHOoTN O€ [d OElpd amo emavaiapfa-
VOUEVEG AEITOUPYIEC.

To XxpwHa TToU XPNOIUOTIOIEITAL OTO TTAPACKNAVIO €ival TO BACIKO XpWHA

yla TNV euedvion Tng 08évnc. AvtiBeta To XpWHaA TTPOOKNAVIOU Eival To

Baoiko xpwua yla TNV ERQAavion TG TANPOYopiac. Ta XpWHATA TTOU XpNn-

OIJOTIOIOVUVTAL OTO TIPOCKNVIO KAl OTO TTAPACKIVIO TIPETEL va Slatnpolv

kamola avtiBeon. Mepikd amd 1a mpotelvopeva (elyn XPWUATWY yld TO
TIPOOKNAVLO KAl TO TTAPACKAVIO paivovtal otov miivaka 12.1.

Mivakag 12.1: MNpotewvépevol cuvduacpoi
napacknviou Kat NPooKAviou

Acnpo MnAe
Mneg Maupo A okoUpo pnAe
AvoIKT6 YKpL Maupo
Maupo Acnpo
MnAe Aacnpo

TNV MPoomdbela EMAOYNC OWOTOU GUVOUACHOU XPWHATWY Yid TO TTPO-
OKNVIO KAl TO TAPACKAVIO Ba TTPETEL val €XOUUE LTTOYN LAC TNV AVAYKN
TOU XpioTtn va &exwpilel avapeoa 0To MPOOKAVIO KAl OTO TTAPACKAVIO
Kal va avtidapfavetal owotd to avBpwrmivo pdti ta dvo emineda. MmAe
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H mmukvotnta 086vng avagé-
PETAl WG UETPO TOU OUVOAOU
NG mMAnpoopiag mou upa-
vi(etal 0To EVeEPYO TUNUA TNG
o06édvnc.

N

KelpEVO TPOOKNVIOU O€ KOKKIVO TTAPACKH VIO OgVv gival cwoTog cuvdua-
OMOC ylaTi TOo KOKKIVO @aiveTal oav va gival PmpooTd Kat va TEPIBANEL
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 amartteital. Av eggavicoupe otnv 08ovn pia Aé€n n Yia mpoTtacn
YPOAUMEVN HE OUVOUATHO TTOAWY XPWHATWY, TO ATTOTENECHA UTTOPEI
va gival evTunwolako, 18laitepa av KoItaue tnv 08évn amod pakpld,
OUwWG amd kovtd gival ToAL mBavé 611 Ba undpyel SUOKOAIa avayvw-
ONG TOU CUYKEKPIUEVOU KEIPEVOU.

Meptoptouévog apiBuds ypwudtwy. Evag kavovag mou Umopei va epap-
HOOTE( gival n Xprion HEXPL TECCAPWVY XPWHATWY YIa TTAPOUGiach Kel-
HEéVOou, Kal PEXPL EMTTA YLa TIAPOUGIiaon TTou TIEPINAMPBAVEL Kal Ypa@IKA.

AvayvwpIon Tou XpwWHATOG we TEXVIKN Kwdikomoinong. Me 1o xpwua ava-
yvwpiCovtal oAU ypriyopa kdamoleg Siepyaoieg mou emteouvtat. MNa
To AOyo auto Ba mpémel va Sivetal mpoooxn oTnv KwSIKOToiNon Tou
XPWHATOC KAl VA TNPOUVTAL Ol YEVIKA ATTOSEKTEC XPWHATIKEG KWSIKO-
ToINOELC. [a TTapddelya, To KOKKIVO onuaivel amaydpeuon i mavon.
Av évag oxeb1a0TNG TO XPNOIUOTIOLE( yIa VA TOVIOEL éva Prvupa, TO Tii-
Bavotepo amotéheopa Ba gival va dnpioupynOei olyxuon oo XproTn.

21a0epdtnTa otnv kwdikomoinon. Av, yla mapddetyua, éva pivuua
npogtdomoinong egpavifeTal Ye KiTpIVo Xpwa O€ KATIOI0 CNUEIO TNG
EQApUOYNG, ToTe Ba mpémel va epgavifovTal Ue To idlo xpwua 6Aa ta
pnvupaTa apopolou TUTTOU TTOU TUXOV UTTAPXOUV OTNV EQAPUOYN.

Xpnon nmpoc BorBeia Tn¢ poppomoinong. & AMelKOVIOEIG TTOU gival
TTOAU TTUKVEG Kal OTIOU 0 XWPOG ival TOAUTIHOGC, TTAPOUOLA XpWHATA
pImopoUv va xpnotpomotnBouv yla va opadomolrioouv cuoxeTI{Opeva
QVTIKEIpEVQ.

2uaoxétion Ue To akpoatripto oto omoio amevBiverai. O oxedlaoTAG TNG
EPAPMPOYNC TTPETTEL VA AAUBAVEL UTTOYN TOU TO AKPOATHPIO OTO OTI0I0
amevBUVETAL N EQAPHOYN Kal vVa EMAEYEL TA KATAAMNAOTEPA XpwuaTA
Kal JE BAon TG XpWHATIKEG TIPOTIMAROELG Tou. Epeuveg avadeikviouy Ta
XPWHATA TTOU TTPOTIMOUV SIAPOPETIKEC NAIKIEC XPNOTWV. ZTOV TivaKa
12.2 mapoucidlovTal ol XpWHATIKEG TTPOTIUAOELG TTASLWY KAl EQrBwv.

MNivakag 12.2 : Ta neploodtePo dNPOPAA XpWHaTa
Katd ogwpd npotipnong

Kitpwvo MnAe
Acnpo Kékkivo
PoC Mpdawo
Kékkivo Acnpo
MnAe Pol
Mpdowo Mop
Mop Kitpwvo
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12.4.2 MnvOpata Aadoug

Ta pnvupoata Aabwv mpémnel va gival 660 1o SuvaTdv o KATATOTIOTIKA
yla va UImopoUV va TIPoo@PEPOUV OUCLAOTIKN Borifgla oToug apxdploug
xprnotec. Otav ta pnvupata ev gival KatavonTd, TOTE ol XpPOTEG UMEp-
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 o me-
PIEXOUEVO TWV UNVUUATWY AaBwv ernpedlouv Tnv andédoon Tou xprioTn
Kal AelToupyoUv oav KivnTpo yla Tn cuvéXIon TG mPooTdBelag mapd To
YEYOVO( OTL €€l KAVEL AdBoC.

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@PEPOoUV oUoIaoTIKN BorBela 0To XPAO0TN £T0L WOTE VA KATAAAPEL TO
€i6o¢ Tou AdBou¢ mou €kave.

To prjvupa "Avolypa AdBouc apxeiou" dev TPOOPEPEL KATIOIA OUCIA-
OTIKA Kal Xpriotun mAnpogopia. Avtifeta av epugavi{otav To pivuua
"Movo apyeia pop@oTmoinong elkOvVaAg PmopEic va avoi€elc', n mnpo-
popia mou MapEXETal TO XPNOTN €ival KATAANAN KAl ETOIKOSOUNTIKK.
1 Na kaBodnyouv 1o xpriotn. EKTOG amod To va eVNUEPWVOULE TOUG XPN-
OTEC Yla To AdBo¢ Toug, Ba mpémel va Toug Sivoupue Kat Kamoleg odnyi-
£C OXETIKA UE TOV TpOTTo TTou B To SlopBwoouv.
AvTi va epgavifetal To privupa "Mn oplopéva apxeia e€6dou” Ba prmo-
pouoe va epgavifetal To pivupa "Oploe Ta apxeia ota omola BENEIG
Va KATaypa@ouv Ta amoteAéopata Tng emeéepyaciac”.

I Na éyouv Betik6 Tovo. Na opifouv Tt Tpémel va Yivel Tapd va EMIKPI-
VOUV Kal Va au@lofnTouv 1o xpriotn. Opot 6w "Kakog XEIPIoPOC',

"AoToxn XPron" MPETIEL VA aTTO@EVYOVTAlL. Ta alyxpova
. . , . . . nepBdArovta
1 Na éxouv otabspn poppomoinon. Ta punvopata AdBoug pmopoulv va .
Aagovtal AAOTE Je Ke@ahaia kal AAoTe pe eld ypdupata. Ta Ke- rPOYPAuHATIOHOU
ve : nap€xouv tunonotnpéva

@OAQia YpAUUaTA TIPOTEIVETAL VA XPNOIMOTIOIOUVTAL OE UNVUMATA TTOU
€ival oUVToMa Kal EUTTEPLEXOUV €VVOLEC KIVOUVOU N Tpogldomoinong.
To péyeBog Twv MAAICIWV UNVUUATWY TTIPETTEL VA €ival 0TABEPO Kal N
EUQPAVION Toug va Yivetal oto idlo mdvtote onueio.

nAaiola pnvupdtwy nou
ep@aviovral pe atabepd
oXnApa Kat popgonoinon.

12.5 | Hxnuikn oxediaon tng Siema@ng
Xpnotn

H xprjon Tou fxou oTa cUyXPova TPOYPAMUATIOTIKA TTEpIBAANovTa gival
eupéwg dradedopévn. To va xpnaotpomnolnoet kamolog Sedopéva nxou o€
M e@appoyn, texvoloyikd Sev gival 1dlaitepa moAUmAoko. O rxog Sivel
pia aAAn Siaoctacn otnv e@appoyn, aeou UmopEei va amoBei Xpriotog
TOOO AEITOUPYIKA, GO0 Kal amd Amoyn TTEPIEXOUEVOU.

O fixog amoTeel pla amo TIG TOAVUECLIKEG Hop@EG Sdedopévwv. Xprion
NXOU O€ JIa EQApPMOYr UTTOPEL Va YiVEL JE TPELG SIAPOPETIKOUE TPOTIOUC:
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1 Agriynon: H agriynon Ba mpémel va eplypd@el meEpLocoTepa amod 6oa
prmopei va 6el kat va Katahdfel o xpriotng amo ta ontikd dedopéva
™G epappoync. H kaAd oxedlaopévn a@riynon CUMTTANPWVEL TNV TTAN-
POMOPia TTOU TTAPEXEL TO OTITIKO HEPOG TNG EPAPHOYNG. Aivel TPooOXH
o€ onpAvTIkA onpeia mou SlagopeTikd TuxOv Ba ayvonBouv.

H agpnyynon mpémnel va cuvepyaletal XpovIKA 0woTd e Ta OnTIKA Se-
Sopéva mou cuvodeUel. Oa TIPETIEL Va YiVEL CWOTH €MAOYH TwV Aé-
Eewv OV TTEPLYPAPOLV TIIOTOTEPA TIG £VVOLEC TTOU OKOTIOC Eival val
mapouatactouv. H emAoyn 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 onUavTiKo poAo. H aicBnon
kal n 81aBeon mou pmopei va ETadWOEL 0 TOVOG TNG YWV Eival TO
{610 onuavTik 600 Kal To MEPLEXOEVO TG aprynong. O Tévog Tng
apnynong dev Ba mpémel va cuyKpoUETal e To prvupa. Eva cofapd
B¢pa umopei va ekundeviotei and pia agriynon mou sival adlagopn
N 1816tpomn. Oa MPEmel va TOVIOTEL OTL TO (610 KEIUEVO EKPWVOUUEVO
amd SU0 SlaPOoPETIKOUC apNnyNTEC UTTOPEL va eMPEPEL SIAPOPETIKA
amoteAéopata oto iS1o 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€ Wid EQapUOoYN UTOPEL va TTIPOKAAEDEL METABOAN
NG ouvaleONUATIKAG Katdotaong Tou Xprnotn. Mmopei va tov 6ol
O€ EYPNYOPOT, VA TOU HETASWOEL YAANVN, VA TOV CUVAPTIACEL.

H xpron tng pouoikng undkpouong dev Ba mpémel va amoTeAel auto-
OKOTIO O€ JIa EQAPUOYT, AAA PEPOG TNG AEITOUPYIKOTNTAG TNG KAl TOU
TIEPLEXOEVOU TTOU B€AEL va TApoUCIAoEL 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 nXnNTIKEG avTIOPAOCELG TOU AOYIOUIKOU OE KATIOLEC
EVEPYELEC TOV XproTtn mai{ouv onuUavtiké poAo TPARwWVTAC TNV MPOo-
ooxn Tou. H xprion nXNTIkwv onpATwy PIMopEi va yivel ue aupidpopo
kivntpo. AnAadn, gite étav o xpoTnNG TPOKAAEDEL LA EVEPYELD OTNV
omoia Kpivetal 6TL To ouoTNA TIPEMEL va "amavTtAoEl", eite OTav To
oloTNMA ekTteENéoel pia Sladikacoia yia Tnv omoia Ba mpémel va evn-
MEPWOEI 0 XproTNG. HXNTIKA orjata XpnotomololuvTal ouvnow o
TIEPITTWOELG OTTOU O XPriOTNG MPOoXWPEl o€ AavOaCUEVOUC XEIPIOOUC,
MN avaoTPEPILIEG EVEPYELEC KATL. 1} dTAV OAOKANPWVETAL (OTO TIPOOKH-
VIO 1] KAl 0TO TIAPACKIVIO) N EKTEAEDN KATIOLAG £EPYACIAG YIa TNV OTToial
0 Xpnotng Ba mpémel va Aapel yvwon.

228 ANAMNTYZH EGAPMOTQN XE MPOTPAMMATISTIKO MEPIBAAAON



Avake@alaiwon

To ke@AAalo autd mpaypateuTNKe To Bépa TnG diemagric xpriotn (user
interface) amd tnv meupd Tou AoylopikoUl. AvaluBnKe o 6po¢ Kal TEPL-
ypd@TnKav Ta €idn Slema@ng Xpnotn, Ye éueacn otn ypagikn Siemagn
xpnotn (GUI). Mapoucidotnkav ol BActKEC YeVIKEG apxég oxediaong Ole-
TTAPNG XPNOTN, OTIWG Kal Ol ACELG AVATTITUEAG TNG. ZTN CUVEXELD TO evEla-
@Epov emKevIpwONnKe og Bépata oxediaong mou a@opolv BACIKEG OU-
VIOTWOEC TOU OTITIKOU PEPOUG TNG SlEma@ng xprotn. TEAog To KE@AAalo
oAokAnpwvetal Ye avagopd o€ Bépata mou oxeti(ovTtal JE TO NXNTIKO
Hépog Tng dlemagnc xprotn.

Né€eilc-kAe1da
Aemmagn xpotn

(user interface),
Epyovouia Aoylopikov,
Yxediaon diemagnig
xpriotn,

Xpwpa,

MnvUpata AdBoug

Epwtioslg - Oépata yia cu{Atnon O

1. Na yivel ou{TNON OXETIKA UE TIC SIAPOPETIKECG ATOSOTELS TOU AyYAL-
KoU 0pou user interface kal va evtomoTei 0 KATAANASTEPOC CUUPWVA
HE TNV amoyn TwV HabnTwy TNV omoia 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 XapakTnPIoTika Tou GUI.

4. Na meptypagouv ol padnTég Ti¢ pAcelg avaluong Slemagng Xpnotn.

5. Na yivel cu{ATNON OXETIKA UE TIC TTPOOWTIIKES VONMATIKEG CUVOEDEIC
TWV HABNTWV aVAPESA O€ XPWHATA Kal KATAOTACELG.

6. Na meplypagouv ol HabnTég TIC PACIKEC apXEC TAPOUGiaonNg UNVUUA-
Twv Aabwv.

7. N' amavtrioouv ol pabntég oTo epwTnua "Ma motoug Adyoucg Ba ou-

pnepapBdvate nxnTtikd o€ pia epappoyn Hiobodoaoiag kat mola Ba
nTav avtd;"
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Aladiktuo

http://cfg.cit.cornell.edu/
design/contents.html

lotooehida pe
eVOLAPEPOUCEC AVAPOPEC
o€ Jla o€lpd amno Bépata
OXETIKA P TN Slemagn
XPNOTN, OTTWG KUPLEG
évvoleg, n dladikacia
¢ oxediaong g, Ta
Baotkd douikd otolxeia
TTIOU XPnOolomolovvTal
KA. MephapBavel Téhog
KOl OXETIKN EMMTPOOHOETN

BiBAioypagia.

http://www.sju.
edu/~jhodgson/gui/
guihome.html

Y€ autrv TNV 1oTooEASa
pmopeite va Bpeite
XProlua otolxeia

OXETIKA e T oxediaon
e dlemagnc xprotm.
OuolaoTika TPOKeLTal yia
pia mapouaciaon Sopnuévn
O€ EMTA EEXWPLOTEC
EVOTNTEC, TTOU ATTOTEAOUV
amo OXETIKA amAd

MEXPL ApKETA OUVOETA
unoBépata tng oxediaong
Slemagng xpnotn.

J
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Katnyopieg AaBwv
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EpyaAeia
EKOQaAUdTWONG

Xelplopog AabBwv Katd
10 XpOVO EKTEAEONG




Eicaywyn

Ave€ApTNTa ATIO TO TTOCO TIPOCEKTIKA EXEL YPAYEL KATIOLOG éva TTIPOYPAL-
Ha, TIG TTEPLOCOTEPEC POPEC ATTPOPAETITEG KATAGTATELG, KAKOG XEIPIOUOG
N Aoyikd AdBn oto oxedlaopd TwV TPOYPAUHATWY, 0dNyouV GTNV EUPA-
vion AaBwv. Ta AdOn mou mapouactalovtal Katd TNV EKTENEON EVOC TTPO-
YPAUMATOG, HEPIKEG POPEC UMOPEL Va gival acruavTa, OTIWG yla mapd-
Selyda 1 E0PAAPEVN OTOIXION TWV ATTOTEAECUATWV. AANNEC POPEC OUWC
pmopei va ival 1dlaitepa Kpiolua, WoTe va odnyouv oTnv Katdppeuon
TWV ERAPUOYWV 1 TOU CUCTAUATOC. Eva ipoypappa mptv mapadobei yia
TIPAYMATIKA AglToupyia, mPEmel va eEAEyxeTal Kat va gival BERalo 6Tt epyd-
(eTal ampoOoKOTTA KAl TTAPAYEl owoTd anoteléopata. Kabe mpoypaupa-
TIOTAC OPEiAel KATA TN PAoN TNG VAoTTOINONC, Va SOKIPALEL AEMTTOUEP WG
TO TIPOYPAUA OE SIAPOPETIKEG CUVONKEG Kal pe TToIKIAia Sedopévwy, va
S1o0pBwvel 6ol AABn TTaPOLCIAoTOUV KAl VO CUYKPIVEL Td TTapayoueva
ATTOTEAEOUATA HE TA AVAUEVOUEVA, WOTE VA TTpoAapBAavel anmpdopeveg
KOTAOTACEIG AABOUC, TIPIV EUPAVIOTOUV OE TIPAYUATIKH AElTOUPYIia.

AdakTIKOi oTOYOL

>TOX0l TOU KEQAAAIOU auToU gival ol abnTég:

U va avayvwpilouv éva Aadoc,

U va opilouv Ti¢ katnyopisc AdBouc,

U va avagépouv epyaleia eka@OAUETWONG KAl TOV TPOTIO XEIPIOUOU TOUG,
U va epappuolouy TiG TEXVIKES XEIPIOUOU AaBWV KATA TO XPOVO eKTENEONG.

MpogpwTtAOEIC

3 MMota gival Ta mBava AaBn mou Pmopei va EUPaviGTouV KATd TV UAO-
ToinoN Kat TNV eKTENECN EVOC TIPOYPAMMATOC;

3 Tlola gival Ta TAEOVEKTAPATA TNG EKOPAAPATWONG;

3 Ymdpxouv epyaleia mou FonBolv Tov MPOoypAUMATIOTH YId TNV K-
OQAAUATWON EVOC TTPOYPAUUATOC;

3 Eival e@iktd va XelploTolpe avamdvexeg 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 amnd mooo IKavog ival, étav Snul-
oupYei éva mpoypauua, givatl uaotkd va kavel kdmoto Adboc. Eidikd og
HEYANEC EQAPHOYEC TTOU KATAOKEVALEL TTONUTTAOKEC UTTOAOYIOTIKECG POUTI-
VEG I XPNOIUOTIOLE] APKETEG OUOKEVEC UAIKOU, €ival adUvaTto va amo@Uyel
TETOLEC AVEMBOUUNTEC KATAOTACELC.

Y€ éva TIPOYpPAUMa ival SuvaTto va TapoucIaoTouV SIAPOPETIKNAG LOop-
@N¢ A&ON, Ta omoia umopoUuV va XwpPIoToUV O€ TPEIC BACIKEC KATNYOPIEC:

AA&On katd tnv vAomoinon

Ta A&6n katd to xpovo ulomoinong mpokahoUuvTal Kupiwg amo AavOaopé-
vn ouvTagn eVToAwv poypdupatoc. Tétola AdOn pmopei va givat n AavBa-
ouévn ocuyypaen uiag dsopevpévng Aé€Eng TS YAWoGo G TTPOYPAUUATIOHOU
1N N xprion pag Sopng EAEYXOU XWPIG TNV EVIOAN TEPUATIOUOU TNG.

‘Eva A\dBo¢ mou mpokaAegital KaTd T cuyypa@r) Tou TPOYPAUUATOC avi-
XVEVETAL QT TO HETAYAWTTIOTH, O OTTOI0¢ EUPAVICEL TTPOC TOV TTPOYPA-
MATIOTH KATIOLO TIPOEISOTTOINTIKO UAVUMA. AV TO TPOYPAMMA TIEPIEXEL éva
AABOC AUTAC TNG MOPPNG, OEV EMTPETETAL N EKTENEDH TOU, PEXPL VA TO
S10p0WOEL 0 TTPOYPAPMATIOTAC.

Ta oUyxpova TIPOYPAUUATIOTIKA TIEPIBAAOVTA A TTPOPUAACTOULV QUTO-
pata amo ta Adon katd tnv VAoTToIiNon, agoL TTAPEXOUV EPYAAEI AUTOUA-
TOU EAéyXOU OUVTAENC TWV EVTOAWV Kal TTAPAKOAOUBOUV TOV TIPOYPAUa-
TIOTH KATA TN ouyyPa®r) Tou MPoypPAuuatoc. MOAIC S1amoTwoouy KATTolo
OULVTAKTIKO AdB0¢, oTapatouy Kal amartouv Tn 810p0waor Tou. ZuvhBwg
avtidapBdavovtal akpiBwe To AdBo¢ mou SnuioupynOnKe Kal TpoTeivouv
AVOAUTIKA ToV TPOTTO S10p0WoNC Tov, EPaviCovTag o€ EVNUEPWTIKO TIAAI-
olo TNV 0pBr} ouvtaén TN EVTOAG Tou TTPOKARONKe To AdBoC.

NGON Katd tnv eKTéAEoN

Ta AdBn mou MPpoKAAOUVTAL KATA TO XPOVO EKTENECNG TOU TIPOYPAUMATOG
givat mo emwduva yiati cuvnBwc epgavifovtal og TPAYUATIKO TTEPIBAN-
AoV eKTENEONC KAl TIC TTEPIOCOTEPEC POPEC TIPOKAAOUV TOV AVTIKAVOVIKO
TEPUATIOMO TNE EQAPHIOYNE KAl TO Kpéuaopua (crash) Tou CUGTAUATOC.

‘Otav éva A\aBoc¢ mpokAnOsi Katd TNV eKTENEON TNG EQAPUOYNG, gival Su-
vato va aVTIHETWTIOOE] HOVO PE TN XPrON EVIOAWV TTPOYPAMHIATOC TTOU
To TayI8€UOLV Kal EKTEAOUV TIG KATAMNNAEG S1adikaoieg xelptopoU Tou.

H mpoAnyn Tétolwv Aabwv gival apketd SUOKOAN, agoUl cuvnBwWC oPEi-
Aovtal o€ KataoTAoelg TTou Oev gival eUKOAO va eheyxBouv amd Tov mpo-
YPOUMATIOTH, VW TTOANEG POpEG eppavifovTal HETA amd PeYEAO XPOVIKO
Sidotnua. Térola Aabn eivat Suvatd va mpokAnBouv amd Tnv KAon piag
Siadikaoiag pe Sedopéva mou dev pmopei va xelploTei, dmwg n avaditn-
on Saypappévwy apxeiwy, n mpoomndbela 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 GUCTHMATOC, O TEPUATIOUOC Uiag oUvOeong SIKTUOU Kal N
amooUVOEDN TOU EKTUTIWTH).

loTopPIKO onuEiwpa

Mtua ané tg npwteq

BAdBeg nou epgaviotnkav
OTOUG UNOAOYLOTEG Atav
€va BpaxukUKAwua

nou o@eAdtav otov
EYKAWPLOMO €VOG EVIOHOU
(bug) ot0 eowWTEPLKS EVOG
unoAoytoti. Ané 1o yeyovog
autd givat noAU niBaveé va
npoépxetat o 6pog bugs,
Me tov onoio avag@epdéuacte
ota AdBn nou gpgavidovial
o€ éva npéypapya.
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Noyika AaBn

Ta Aoyikd A&Bn givai ouvnBwg AaBn oxedlacpol kat 6ev mpokalouv n
SlaKoTTH TNG EKTEAEONC TOU TTPOYPAPMATOC. EVW 0 HETAYAWTTIOTAC TNC
YAWOOAG TPOYPAUMATIONOU SV aviXVEVEL KOVEVA GUVTAKTIKO AdBog Kal
KOTA TNV EKTENEON TOU TTpoypAupaTog Sev mapouaidlovTal avermBuunTeg
KOTAOTACEIG OPAANUATWY, TEAIKA Sev mapdyovTal Ta EMOUUNTA ATTOTENE-
opara.

H avixveuon tétowwv Aabwv dev givat Suvatd va mpaypatomoinbei amod
KATTOl0 £pYaAEio TOu ummoAoyloTr Kal SlamoTtwvovTal Povo pe tn dadi-
kaoia eAéyxou (testing) Kal TNV avAAUON TWV ATTOTEAECUATWY TWV TIPO-

YPOUUATWV.

To 1o Snuo@réc MO0 TTOU TTAPOUCIACTNKE OTNV LOTOPIA TWV UTTOAOYIOTWV €ival To TPOBAN A TOU
€1oug 2000 (millennium bug). To mpdPAnua autod gival IG1OPoP YO, Yiati ogeiletal o cuvduacpévn
MPORBANUATIKNA A&ITOUPYia TOU AOYIGHIKOU KAl TOU UAIKOU JEPOUC TOU UTTOAOYIOTH KOl AKOWN amo-
OXOANOE XPOVIKA TNV KOWVWVIA LAG APKETA TIPLV ATTO TNV OUGCLACTIKI EUPAVION TWV CUVETTEIWY TOU.

ANQ oNUAVTIKA TTPOBARUATA TTOU TIAPOUCIACTNKAV OTNV I0TOPIA TWV UTTOAOYIOTWV Kal armodoBnkav
otn SucA&rtoupyia Tou AoylouIKoU givat:

I To 1962 10 SlaoTnUIKO dxnua Mariner 1 ektofeUtnke amd 1o akpwtrpl Canaveral Twv Hvwuévwv
MoAitelwv TG APEPIKAG Yia Tov MAavTn A@poditn. MeTd Tnv amoyeiwaon o mOPAUAOG TTOU KATEV-
Buve 10 S100TNIKS dXNUA €XO0E TNV KATEVLOUVOTH TOU KAl Ol TEXVIKOI TNE S1AGTNUIKAG UTTNPETiag
Twv H.MN.A. (NASA) avaykdotnkav va Tov avativa&ouy, TTiplv auTtog KATAoTPAPE o€ KATTOLO oNnUEio
¢ yng Kkat kivduvevoouv avBpwmiveg (wég. Eutuxwg To Slaotnuikd oxnua dev gixe avBpwrivo
m\fpwpa. H avapopd tng NASA amédwaoe To atuXNUa 0TV E0QAANUEVN AVTIKATAOTACN £VOC Oe-
TIKOU TIPOONUOU e apvnTIKO o€ pia evtohri FORTRAN Tou Aoylopikol TAoriynong Tou mupauviou.
To ecpalpévo mpdonuo oToixloe Tepimou 80 ekatoupupla Soldpla.

1 To 1990 éva AABoc¢ o€ pia eVTOAN TOU AOYIOUIKOU TWV VEWV CUOTNUATWY SpOooAdyNnong TnAe-
PWVIKWV KANCEWV TN eTAlPEIAC TNAETIKOWVWVIWV AT&T, TPOKAANECGE TO UITAOKAPIOMA TOU UEYA-
AUTEPOU TUNMATOC TOU TNAEPWVIKOU SIKTUOU TwV Hvwpiévwy MoAitelwv Tng ApEPIKNC. MNepimou 5
EKATOMMUPLA TNAEPWVIKES YPAUMES SIOKOTINKAV YId EVVEA WPEC.

I O ene€epyaoTnic Pentium 1o étog 1994 mapouaciace SuoAeIToupyid, aPoU € OTIAVIEC TTEPITTWOELG
€01ve E0QANUEVEC ATTAVTAOELC O TTOANUTIAOKEC MABNUATIKEG e€l0WOEIC. To TPSPANUA avaKAAUQTN-
K€ amo tov kabnyntr Thomas Nicely oto Mavemotiuio Lynchburg otn Virginia twv Hvwpévwy
MoAtelwv TG APEPIKNG. APXIKA 1 KOTAOKEVAOTPLA €TAIPEI apvhOnKe TNV UMapEn Tou, aAAd o
OUVEXELD UTTOXPEWONKE VA AVTIKATACTHOEL TOUG TIPOBANUATIKOUG ETTEEEPYACTEC KAl CUUPWVA LUE
ekTIAOEIC Samdvnoe yI' auTo To OKOTO TTEPITIOU 450 eKATOUUUpPLa SOoAdpLa.

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 S1€0eTe éva autéuaTo cUOTNUA HETAPOPAC ATTOOKEVWV. Me Tnv évapén A&itoupyiag Tou To
oUOTNUA PETAPOPAC ATTOOKEUWV TTAPOUCIAoE AEITOUPYIKA TTPOBAAUATA, UE CUVETIEIA TNV KATO-
OTPOYI AMOCKEVWV EMPBATWV Kal Tou 18iou Tou cuoTAUATOC. To agpodpopio SiékoPe TN Ael-
ToupYia Tou Kal emavaleltoupynoe SeKAEEL UAVEC ApYOTEPA KAl UE KAAOIKO CUOTNUA UETAPOPAS
ATTOOKELWV, EMPBAPUVOVTAC TOV TIPOUTTOAOYIOHUO KATACKEUNG TOU KATA 3,2 eKaTouuUpla SoAdpla.

N
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13.2 | Eko@aApdtwon

H Siadikaocia eAéyxou, evtomopoL Kal S10pBwong Twv CPAAUATWY EVOG
TIPOYPAUMATOC KaAEiTal ekopaiudtwon (debugging). Ztéxoc Tng Stadika-
olag EKOPAAUATWONG Eival O EVTOTIIOUOC TWV CNUEIWVY TOU TTPOYPAUUATOS
TTOU TIPOKAAOUV TIPOBARUATA 0T AElTOUPYIA TOU.

H epyaocia tng eko@alpdtwong Sev gival eUKOAN, amartei fabid yvwon
NG YAWOOAG TTPOYPAUUATIOUOU KAl QUOIKA AVTIOTOIXEG IKAVOTNTEG amd
TOV TPOYPAUMATIOTH. [a ToV evtomiopd evog AdBoug dev undpyouv 181ai-
TEPA MUOTIKA Kal TPIK. H eko@aApdtwon givat éva mpdBAnua AoyIKAG Kal
000 1Mo KaAd avTINapBAvETaL O TTPOYPAUMATIOTAC TOV TPOTIO TTou £pyAle-
TOL TO TIPOYPAWA, TOCO TILO EUKOAA Kal cUVTOUA Ba evtomiosl AdBn mou
TIPOKAAOUV SUCAEITOUPYIEC.

> & éva oVYXPOVO TIPOYPAUHATIOTIKO TTepIBAANov Sev xpetaletal blaitepn
pveia yia ta AdOn mou mapouactadovtal Katd To Xpovo oxedlacpou, agou
auTd, 0w avapéPOnKe, ival CUVTAKTIKA AABN Kal TIC TTEPIOCOTEPEC
POPEC TO TIEPIBAANNOV TIPOYPAUUATIOUOU TA AVIXVEVEL AUTOUATA KAl TIPO-
Teivel T S10pBwor Toug. AKouN Kat av To mepIBANAov dev TpoTeivel Tn
S16pBwon, 0 LETAYAWTTIOTHS SUNAUPBAVEL Kal TIEPLYPAPEL TO AABOG Kal
OTN OUVEXELQ O TIPOYPAUMATIOTAG UITopel TOAU €UKOAa va To S10pBwaoEL.

Ta AaBn mou Kupiwg pag anmacolovv ot GAon TNG EKOPAAPdTwong &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 amo eI8IKEC EVTONEC 1) ouvap-
TNOELC TTOU TIPOOPEPEL TO TEPIBANNOV TTPOYPAUUATIOHOU.

13.3 | Epyaleia eEko@alpdtwong

MOANEC POPEC O EVTOTTIIOUOC EVOC OPANUATOC gival I8laitepa SUGKOAOC Kal
yla va emtevxOei xpeldletal cuoTNUATIKEA TTApaKoAoLONoN Kal avaiuon
Twv dedopévwy Tou poypdupaToc. Ta cUyxpova epyaleia TTPOYPAUUa-
TIoMOU Sivouv TN SuvatdTNTa OTOV TIPOYPAUMATIOTH VA TTAPAKOAOUBEI Tt
oupPaivel 0TO TTAPACKAVIO TOU TIPOYPAMMATOC KATA TO XPOVO EKTEAEONG.
Autd emtuyxavetal pe tn Xprion KatdAAnAwv epyaleiwy, ToOU TTAPEXOUV
TOAEG SuvaTdTNTEG EAEYXOU KATA TN SOKIPACTIKY EKTENEDN EVOG TTPO-
YPAUUaToC. Ta meploocdTeEPA EpYANEia TTPOYPAUUATIOHOU cuvodelovTal
amno mpoypduuata 5i16pbwone (debuggers).

Me ta epyaleia eko@alpdtwong ivat Suvatd va ep@avietal n Tiun Jag
METAPANTAC 1 MIOG EKPPAONG, VA YiveETal SUVAUIKN EMEUBaon O KATOoLo
onueio 6ivovtag S1a@opeTIKA TIUA O€ Wa LETABANTH 1 va eKTEAETAL Brpa
POC P TO TTPSYPAUHA VIO TOV EVTOTIIOMO TNE EVTOANG TTOU TTPOKAAE(
TO O@AAuA.

3TN ouvéxela Ba ava@époupe TIG BACIKEG AEITOUPYIEC EKOPANUATWONG
TIOU TIPOCPEPOULV TA TIEPIOCOTEPA TIPOYPAUUATIOTIKA TTEPIBANOVTA:

Ekeppdosic eAéyyou

Ot ekppdoeic eAéyxou (watch expressions) gival XprCIUEG Yla TNV APESN
TTAPATAPNON TIHWV PETABANTWV 1 EKPPACEWY KATA TNV EKTENECN EVOC

H swoaywyn ypapuwv pe
ox6ALa o€ éva npdypappa
unofonBd cnpavtkd tnv
EKO@aApdtwon.

Ta ovépata twv petapAntov
npéneL va avayouv
0TO NEPLEXOPEVOS TOUG.

‘Etol dteukoAUvetal n

€KOQaApdtwon.

13. EKT®AAMATQXH NPOTPAMMATOZX
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TIPOYPAUMATOC. AKOUN HE Hia EKQpaaon EAEYXOU, UTTAPXEL N SuvaTtodTnTa
va SIaKOTIEL N EKTENEDN EVOC TTIPOYPAUMATOG, OTAV AANAEEL TO TIEPLEXOE-
VO WIag PETABANTAG 1 OeXTEN CUYKEKPIMEVN TIUN. ME TIG EKPPATELG ENEY-
XOU TIAPATNPOUE TN CUUTIEPIPOPA HIAG UETAPBANTAG I HIAG EKPPAONG O
OAn TN S1APKELA EKTENEONC TOU TTPOYPAUMUATOC.

3x. 13.1. Eupavion ekppdoswv eAéyxou

Znpueia diakomnc

'Eva onueio dtakomric (breakpoint) SI0KOTITEL TNV EKTENECH EVOC TTPOYPA-
MaTOC aKPIBWE TTPLV amd Jia CUYKEKPLUEVN EVTONR. Ta onueia Stakomng
XPNOIUOTIOI0UVTAL VI TOV EAEYXO TNG KATAOTAONC TwV SeSoUéVv O€ OU-
YKEKPIUEVO onueio Tou mpoypdupatoc. Opifovtal oTov Tnyaio KWIKa pie
TO papKdplopa KABe evToAg, oTnv omoia BéAoupe va SIAKOYOUE TV
EKTENEON TOU TIPOYPAUHATOG,.

Brjpa mpog Bripa ektédeon

Metd tn Slakorn ekTéAeonc and éva onpueio Siakommg, mapéxetal n Suva-
TOTNTA VA CLVEXIOTEL BAa TTPOC Bria N EKTENEDN TOU TIPOYPAUATOC. Mg
N Aeltoupyia auTtr WToPOUUE VA EEETACOVE BNUATIKA TO ATTOTEAECUATA
KABe evTONAC 1] pouTivag Tou mPoypduuaToc.

2x. 13.2. Znueio diakorri¢ oTov KWSIKA TNG EPAPUOYHS

lotopiko

Me autr| Tn Aertoupyia katakpateital (0topiké (history) Twv TehevTaiwv
€VTOAWV TToU ekTEAéoTNKAV. AlaalovTag TO IGTOPIKO AUTS UITOPOUE VA
eAéyEoupe T pon Tou mpoypdupatog Badifovtag umpog i miow péoa
oTov KWSIKA.

IxvnAdtnon

Aivel Tn duvatdTNTa APYNG EKTEAECNC TOU TIPOYPAUUATOC, EVW TTAPAAAN-
Aa eppaviCetal QwTiopévn N evtohr] Tou ekteAeital kABe popd. H iyvnAd-
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tnon (tracing) evég mpoypdupatog Eekiva amo éva onueio dlakomng, mou
€xel eloayBei 010 MPOYypappa Kal Asttoupyei o€ eminedo eVTOAAG EKTEAW-
VTaG KABe popd pia evtoln i og enimedo Siadikaoiag ekTeEAwvVTAC KABE
@opd 6An T Sadikaoia.

Neirovpyia aueonc ektédeonc

Me tn Aetrtoupyia dueonc ektédeonc €xoupe tn SuvatdtnTa o€ KATOLo ON-
UEio S1AKOTTAC VA TTANKTPOAOYCOUIE KAl VO EKTEAECOUE AUETA OTTOLA-
OmoTE eVTOAN He OKOTIO TN AOYIKK aAAayr TNG PONC EKTENEONC TOU TIPO-
YPApHaTOG.

Zx. 13.3. EupAdvion Twv mepLeEXOUEVWY TwV EKPPACEWY O€ AsiToupyia
dueonc ektédeong

Ot AetrToupyieg Twv epyaleiwv EKOPAAUATWONG O YPAPIKA TTEpIBAAovTa
Tipaypatomolovvtal péoa amo e181kd mapdBupa (m.x. mapdBupo eAéyxou,
MapABupo APESNG EKTEAEONC), EVW OTA UTTOAOLTIA EpYANEia amd eMAOYEG
HEVOU EMAOYWV TTOU TIPOOPEPEL TO TIEPIBAANNOV aVATTTUENC 1] E EIBIKEC
EVTOAEC OTOV TINYaio KWOIKA.

‘Evag mpoypappaTiotnc ou Sev gival e€otkelwévoc Kat dgv yvwpilel To
XEIPIOPO TWV £pyaleiwv eKOQAAPNATWONG i} av epyaleTal o€ éva TePL-
BaM\ov mou Sev Tou TTapéxel avTioTola EPYAAEia, UTTOPE( va UAOTTOINOEL
OPKETEC ATTO TIG AEITOUPYIEC EKOPANUATWONG TTOU Ava@EéPONnKay, pe TNV
MAPEUBOAA EVTOAWV EUPAVIONG I EKTUTIWONG KNVUMATWY, TILWV UETA-
BANTWV 1 EKPPACEWV.

13.4 | Xeipiopdg Aabwv
KATA TO XPOVO EKTENEONG

Ta AdBn mou TTPoKaAoUVTAL KATA TNV EKTENEDT EVOC TTPOYPAUUATOC UTTO-
poUV va PokANBoLv and mapa MOANEC attieg. O MPOYPAMMATIOTAG gival
UTTOXPEWUEVOG HECT ATTO TO TIPOYPAUUA TOU va TTPoPAEYEL KABe mBavo
A&Boc¢ mou umopei va cupPei oto EPIBANNOV EKTEAEONC, WOTE VA TO AVTI-
METWTTIOEL Kal va amo@Uyel SUCAPECTA ATTOTEAECUATA YIA TO XPHOTN.

H Siadikaocia xelptopol Aabwv Katd 1o Xpovo ekTéAeonc eival amir. H
EKTENEON KAOE EVTOANC TTPOYPAUMATOC ETIOTPEPEL Jia EVOEIEN TTOU TE-
PlypA@el av oOAOKANPWONKE EMTUXWE 1 TTAPOUCIACTNKE KATIO10 AdBoC.
‘Otav mapouoiaoTei éva AdBo¢, 0 TPOYPAUMATIOTHG TIPETTEL VA EKUETAN-
Aeutel autn TNV évoelén kal péoa amd evioréc kwdika va dwaoel duvato-
NTEC S1aPUYNC OTO TTPOYPAUUAL.

13. EKT®AAMATQXH NPOTPAMMATOZX

KdBe AdBog napdyel Evav
KwOIKO AdBouc. YuvnBwg
0 MPOYPUNHATIOTAG
OnpLoupyel YEVIKES
dladikaoieg xelplopou
AaBwv, nou TI1¢ evidooel

\05 BBAoBrAKeC. )
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Apxn

A6pBwon NAI
AdBoug

y

4

EvtoAn AdBoug ‘
Mnxaviopég
Xelplopou AdBoug

<—,\Alopeoﬁvstm%\ Kpiowo  NAI

Ma v avixveuon Kat
TO XELPIOUG TwV AaBwv
nou gpgavidovtat
Katd Tnv EKTEAEON
€VOG npoypdupaTog
oTIG YAWOooEG
npoypapyatopol
Java, ADA kai C++
Xpnatlyonoleital o
MNXaVIoUOG TwV

e€apéacwv (exceptions),

evw otn Visual Basic
undpxet €OIKNA EVIOAR
(On Error GoTo).

| / . AdBog
" oxl|
Mnvupa
Endépevn
evioAn
2x. 13.4. Aidypauua porg ‘=
avTipeTWmong Aabwv katd T )\' ‘
TO XPOVO EKTEAEONC s )

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 TIPOYPAUMATIOHOV.

‘Otav mpokAnBei éva AABo¢, 0 UNXAVIOUOC AViIXVEUONC LETAPEPEL TN PO
EKTENEONG TOU TIPOYPAMMATOC O€ €va TUAMA KWSIKA XEIPIOUOU AdBoug
(exception 1 error handler), oto omoio meptypdpel To AaBo¢ TI¢ MTEPIOTO-
TEPEC POPEC UE KATTOLO APIOUS. TO CUYKEKPIUEVO TUNMA KWSIKA cuvrBw¢
Bpioketal péoa otnv idia evétnta mou mpokaleital to Adaboc.

H pourtiva xelptopot tou AdBoug givat StapopeTikri KABe gopd Kat dnui-
OUPYEITAL ATTO TOV TTIPOYPAUUATIOTH EISIKA YIA TO XEIPIOMO Twv AaBwV TTou
MITOPE( va TTPOoKUPOULV aTTO TNV EPYACia TTOU EKTEAEITAL EKEIVN TN XPOVIKA
OTIYUH, ME OTOXO PUOIKA TNV avWOLUVN ATTEUTTAOKK TOU TTIPOYPAUUATOC
amo TNV evéexOpeVn TTPORANUATIKA Katdotaon.

3TN CUVEXELD TIEPLYPAPOUE OPIOHEVEG EVEPYELEG TTOL Ba PmopoVoapE va
oupmepNdBoupe oto TURpa Kwdika mou Ba yivel o Xelplopdg Tou AdBouc:

I Na diopbwooupe péoa amo evtolég 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
pmopei va pokAnBei amd tnv mpoomndbela Tou XprioTn VA EKTUTIWOEL
KATIOLO OPXEIO, EVW O EKTUTTWTAG €ival KAEIOTOG. MOAIG aviXVeUTE( TO
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A&Bo¢, EVNUEPWVOUE TO XPOTN OTL O EKTUTTWTIAG Eival KAEIOTAOC Kal
a@ou BePaiwboupe 6Tt S1opBwONKe To AABOC, EMOTPEPOUE TN PO
EKTENEONC TOU TIPOYPAUMATOC OTNV EVTOAN EKTUTTWONG, N OTToia OAO-
KANPWVETAL UE EMITUYIA.

I Na alohoyr\ooupe TNV EVTOAN TTOU TIPOKAAETE TO OQAAMA Kal av Ogw-
priooupe OTI N ekTéNEDH TNG SeV gival KPIoIUN yia TNV Epapuoyn, va
METAQEPOUE TN PON EKTENEONC OTNV EMOUEVN EVTOAN. H ekTéNeon
€VOC apXEIOU X0V TAUTOXPOVA ME TNV EKTENEON WIAC Epyaciag (T.x.
avtypagn apxeiwv) dev gival onpavTiKr, EQOCOV N CUYKEKPIUEVN EP-
yaoia ohokAnpwveTal Ye emtuyia.

I Na Bswprioouvpe 181aitepa KPIOIUO TO CPANUA KAl AQOU EVNUEPW-
OOUUE TO XPNOTN, VA TEPUATIOOUME TO TTPOYPAMUA. AUTOG O TPOTIOG
(PUOIKA TIPETIEL VO ammo@EVYETAL, YlaTi odnyel TNV EKTENEDN TOU TIPO-
YPAUMATOC O€ AmOTOUN SIAKOTIN UE ATIPOBAETITEG CUVETTEIEC.

'O\EC Ol TTOPATIAVW EPYATIEC TTPAYUATOTIOIOUVTAL PECA aTTO KATAANAEG
EVTOAEC TTOU TIPOOPEPOUV OXeSOV OAa Ta cUyxpova mepIBAAovTa mpo-
YPOAUUATIOHOU. YTIAPXOUV EVTOAEC TTOU avixveLoLV éva AdBog, divouv tnv
TEPLYPAQPr TOU (ApOUNTIKA 1} KAl e UAVUUA) KAl EMTPETOUV TN HETAPI-
Baon ¢ pong ekTéNeoNnC TOU TTPOYPAUUATOC.

-~

Avake@alaiwon @

To {nToLpEevo KABE XproTN €ival éva PIAIKO Kal 0TaBepO TTPOYPAMHA TTOU
Ba gpyaletal KAtw amo omoleodnmote oLVONKEC Kal Ba mpoAafaivel OAeC
TIG E0QPANUEVEC TOU MAOYEC. H 0woTr eKo@aAUdTwon evog TPoyPApa-
TOG €XEl WG ATTOTENECHA TNV KATAOKEU TETOIWV TTPpOYyPAppdTwy Tou Ba
TTaPOUCIacouv 600 To Suvato Aydtepa TpoAuaTa 0To XPROoTN.

H eko@aApdTwon amoTelei pia amo TI¢ PACIKEC EpyaTieg TOU TTPETEL VAl
KAVEL O TIPOYPAUMATIOTAG Yia TNV OAOKAN pwon evog mpoypdupatoc. Katd
™ S1ad1kacia TNG EKOPAAUATWONG O TIPOYPAMMATIOTAC TTIPETIEL VA EVTOTTI-
oeL 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 Kat va avaAUOEL TO TTIPOYPAUUA TOU PECA amo Ta epYOAEia
EKOPANUATWONG TTOU TOU TIAPEXEL TO TIEPIBAANOV TIPOYPAUMATICHOU.

TéNOC O TPOYPAUUATIOTAG Yia va SNUIOUPYNOEL AC@AAN KAl TTOLOTIKA
TIPOYPAUMATA, TIPETEL VA TIPOPBAEPEL OAEC TIC KATAOTACEIG AdBou¢ TTou
pmopei va cupouv oto mePIBANNOV EKTEAEGNG ATTO KAKO XEIPIOUO 1
TPOPBANMATIKO EEOTTAIOUO KAl VA SWOEL OTO TIPOYPAMMA TOU SUVATOTNTEC
QVTIETWITIONC KAl TPOTTOUC S1APUYNC.

13. EKT®AAMATQXH NPOTPAMMATOZX

Né€eic-kAeda
Né&bog,

‘EAeyxog,
Ekogaludtwon,

Epyaleia ekopalpdtwong,

Xelpiopdg Adboug

~

J
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@® Epwriocsc - Oépata yia culitnon
1. Na §08o0v mapadeiypata AabBwv mou epgaviovtal cuxvda oto Aoyl-
OMLKO.
2. Na yivel ourTNoN OXETIKA E TIC EMITTWOELS TwV AABWwV Tou AOYIGUIKOU.

3. MeplypaPTe TO XEIPIOUO VOGS AABoUC TTou gugavileTal KATA TO XPOVO
EKTENEONC EVOC TTPOYPAUUATOC,.

4. NeptypdPTe TN XPNOILOTNTA TWV EPYANEIWV EKOPANUATWONC.

5. Na yivel culritnon yla Ti¢ artie¢ mou odnyouV OTNV KATAOKEUN TTPO-
BANUATIKOU AOYIOUIKOU.
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240 ANANTYZH EOAPMOTQN XE MPOFPAMMATISTIKO MEPIBAAAON



® KepdAawo 14

A&loAoynon -
Tekpunpiwon

| nePIEXoMENA N

Kpunpla a&loAdynong
npoypdpparog

Tekpnpiwon
npoypaupatog

KUkAog {wng
AoylopLKoU




Eicaywyn

H a&loAoynon gival 1o teheutaio 0TAd10 OTNV TAPAYWYr) EVOC TIPOYPAU-
paToC. Z' auTtd To KEQAAALo Ba avagépoupe Ta Kpithipla BAcel Twyv omoi-
wv a&loloyeital éva mpoypapua, 6a dwooupe didpopa mapadeiypata Kal
Ba amavtAcoulE EpWTACEIG OTTWC "ylati autr N Avon gival mpoTiudTePN
amd TNV AAAN", otnpifovtag TNV anod@aon Jag 0 auTd Ta Kpitnpla. Oa
ou(NTAOOUE TNV AVAYKAIOTNTA, TN ONUACIA, TO OKOTIO Kal TIG KATNYOPIeg
NG TEKUNPiwoNg, KaBWE Kal Tn onuacia TnG Katd ¢Acn cuvtrpnong Tou
npoypdupatoc. Oa Swooupe odnyieg yia Tn ocuvtaén evog VTOC (Visual
Table Of Contains), piag d1aypappaTIKAG TEXVIKNAG TTOU XPNOIHOTOLETal
OTNV TeKPNpPiwon evég mpoypdupatoc. Oa culnTHOOUE YIa TIC QACELC
avamtuéng evog Mpoypdppatog kat Ba doupe wg oxetiCovtal Ye TIG ¢a-
OEIG TOU KUKAOU (W ¢ eVOC TIPOYPAUMATOC.

AdakTiKoi oTOYOL

2T16X01 TOU Kealaiou autou gival ol padnTég:

U va Satumnivouy yia 1o 810 mTpoRANUa eVOAAKTIKES TIPOYPAMUATIOTI-
KE€C AUOELC, va TIC CUYKpPivouv Kal va TIG a&loAoyouv Ue Baon mpokabo-
plopéva KPLTAPLa,

U vamnpoodiopilouv ta dpta xprong KABE PoypauuaTog mou Snutoup-
youy,

U va avalntolv kai va Siepeuvolv TIC SUVATOTNTEC EMTEKTACNC TWV TIPO-
YPAUUATWY TToU SNUIOUPYOULV (VEEC TTPOOHOETEG AEITOUPYIES, K.ATT),

U va a&lohoyolv Ta mpoypauuata Tou Snutoupyouy,

U va Slakpivouv TIOIEC gival ol avayKaieC ONUEIWOELC yia TNV TEKUNPiw-
on TOU TIPOYPAUUATOC,

U va ouvtdooouv To GAKENO TEKUNPIWONG TNG EQAPUOYAS,

U va diakpivouv ta 0tddia Tou KUKAoU {wr|G EVOG TIPOYPAUMUATOG,.

MNMpogpwTAOELG

3 TMotedelg 61 To Ao TNG Snuloupyiag evog TPOYPAUHATOC Eival TO
va To B€0e1g og mapaywyn;

3 Nopilelg 6T1 n Abon Tou mpofBAnpaTog mou SlatuNWOoEG givat povadt-
Kn;

3 Tvwpilelg 11 ival makéTo AoyIoHIKOU Kal TTold 1 S1a@opd Tou UE TO
TPOYPAUMC;

3 'EXEIC AKOUOEL Y1a TO PAKENO TEKUNPIwoNG TPOoYPAUUATOC;
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14.1 | Kpitriipla a§loAéynong mpoypAappatog

‘Eva mpoypappa alohoyeitat Oxt pévo amod to av Aeitoupyei ) dxL, mpaypa
autovonTo, aANd Kat amd To av MANEoi Kamola KpItripla.

‘Eva mpdypappa 6mwe 6Aa ta mpoidvta afloloyeital Kal amo Tov Kata-
OKeLAOTHA TOU AAAA Kal ammod To XPRoTn Tou. Emopévwg ta kpttrpta aélo-
Aoynong mpémel va KaAUTITouy Kal Ti¢ Vo mMAevpéc. ETol éva moloTiko
AOYIOUIKO TIPETTEL VA EXEL

E Am\étnTa - TumikéTnTa (AmAEG SopEg, idla avTipeTWIoN iSlwv po-

BAnuaTwv)

E Okétnta (avoxr ota Aadn, minpoeopnon Kat ToAd GAa)
T Everéia (buvatdTnTa EMEKTACEWV KAl TPOTIOTIOICEWV)

I Aomotia (exTéNeon xwpic Aadn)

T Taxutnta

Ta kprtpla TNG AmMAOTNTAG KAl TUTTIKOTNTAG, TG EVEAIEiag, TG a&lomoTi-
ag Kat TG TaxuTNTaG, agopolv TeEXVIKA Bépata Kal gival Ta KpITpla mou
XPNOLUOTIOLEL O TIPOYPAMMATIOTAG, O KATACKEVAOTAG TOU TTPOYPAUMATOG,
TPOKEIUEVOU va a&loAoynOEL TO €pYO TOU. TO KPITAPIO TNE GINKOTNTAC
gival 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
napadeiypata yia ta urrdAotma.

APKETEC POpPEC TTPOOTIABWVTAC VA TNPEHOEL KAVEIC Ta KpITrpla autd, Bpi-
OKETAl UIPooTd o€ SINupata. Mpdyuatt otnv mpoomdBela va Ikavoroln-
Oei kamolo amd autd, Umopei To MPOYPAMUA VA VUOTEPHOEL OE KATIOLO
AANO. X' AUTEC TIC TTEPITITWOELC, N TIEipa o€ cuvOuaouod pe T omoudal-
OTNTA TOU CUYKEKPIUEVOU XOPAKTNPIOTIKOV, Ba dwoouv Tnv amavinon
oto SiAnuua.

14.1.1 AnAOTNTA - TUMKOTNTA

310 Xpdvia ToU 0 OXeSIAOUOG VOGS TTPOYPAHUATOG ATAV TEXVN, KADE al-
yop10uoC £pepve TNV "uoypa@" TOU KATAOKEUAOTH TOU. XUVNBEIa TNG
EMOXAG RTAV N VIOBETNON TTEPIMAOKWV TEXVIKWV (KATL OAV TIVEUHATIKEG
QOKNOELC), TTOU AANOTE EixaV 0TOXO VA AUCOUV UTIAPKTA TIPOoBARUATA, AA-
A\ote gixav otdxo To MPAYPAUUA VA Eival AKATAVONTO Yld OTTOIOVONTIOTE
TpiTo Kal dAote va deifouv tnVv emdeldTNTA TOL TIPOYPAPUATIOTH. H
niopeia €de1&e OTIL 01 AUCEIG TTOU TTAPAYOVTAV UE AUTO ToV TPOTo SV HTAV
Ol KOAUTEPEC.

Ol avAayKeg ouvVTAPNONG TWV TTPOYPAMMATWY, AANA Kat N e€€NIEN TOU LAIKOU,
€pepav oTadlakd auTAV TNV TAKTIKN 0To TEPIBWPL0. XTO TTIPOCKAVIO PpéE-
Onke n amAdTNTa. Zrpepa TAEOV OTA TTPOYPAMMATA TTOU KataokeudlovTalt:
1 EUkoMa yivetal avTIAnTTd TL AEITOUPYIEC EKTENOUV.

I EUKOAQ pmmopouv va cupminpwBouv amd dAAouc.

Map’ 6Aa auTd Kal CAPEPA TTIPOLKIGUEVOL TIPOYPAMMATIOTEG OAloBaivouy
P0G TO OXeSIAOUO EVOG TIEPITTAOKOU TTPOYPAMMATOG, XPNOIHOTIOLWVTAG
ouvnBwc "loxupoTEPEC” SOUEG AT AUTEG TTOU Eival AVAYKAIEG.

Ou npotewvépueveg AUoeLg
TwV NPoBAnudtwy Tou
Ke@aAaiou akoAouBoUv
o€ peydAo Babué ta
KputApla a&loAdynong
npoypdypatog,
npoonabwvrag

va KPAtAoouv ia
lgopponia peta&u Toug.

To anAd eivat wpaio!!
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Me 1o enodpevo mapddetypa divovtal yia o idlo mpdPAnua tpelg Stago-
PETIKEG AUOELG Kal aXoAA{ovTal KATA TTOCOV IKAVOTIOLOUV TO KPITAPLO TNG
AmAOTNTAC KAl TNG TUTTIKOTNTAG.

MAPAAEITMA 1

Aidetal taivopunpévog HovodiaoTaTog mivakag akepaiwv aplOpwv
1000 Oécewv. ZnTeital va KATACKEVACTEI TPOYPAMHA, TO OTTOi0 va
Bpiokel Tn cuxvotTnTa EPPAVIONG KAOE aplBou Tou mivaka. Ta amote-
Aéopata va epgavifovtal otnv 006vn.

‘Evag am\o¢ Kat TurmkOg alydpiBuog Ba mpémet:

I Na divel 1ig idleg TIpHEG 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 Ee-
XwpiCel péoa oe éva AN, evw autd mmou yivetal cuviBwg (=) va Bpioke-
TAL OTNV KAVOVIKK POK TOU TTPOYPAMMATOC.

I ‘Eva AN umopei va mpaypatomolei Tov emOuunto Aeyxo.

‘Eotw O11 Ta TEpLexOUEVa 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¢ amoteAéopaTta:
2 2
3 4
5 1
6 5
7 1
8 6
9 6

Ta emdueva Tpia mpoypdupata 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
TPAVYE Ilpony 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] KATI i < 1001 EIIANANABE
S <- S+1
i <= i+1
TENOZ_EINANANHYHZ
TPAYE Illpony A, S
Dpony.A <- A(1i)
S <=0
TENOZ_EINANANHWHZ
TEAOEZ NPOT'PAMMATOZ 2uxVvOTnto2

IIPOTPAMMA Xuyxvotntoa3
METABNAHTEZL
AKEPAIEZ: i, S, Ipony A, A[1000]
APXH
i <=1
S <=0
lpony A <- A[i]
OO0 i < 1001 EINANANABE
AN Ilpony A= A[i] TOTE

S <- S+1
i <- 1i+1
ANNIQR

T'PAVE Ilpony_ A, S
IIpony A <- A[i]
S <=0
TENOZ_AN
TENOZ_EINANANHWHZ
T'PAVE IIpony_ A, S
TEAOEZ NPOT'PAMMATOZ 2uxvOTnto3

APXIKA TTAPATNPOUUE OTL OAEG 0L AUCELC TTANPOUV OAOUC TOUG KAVOVEC TOU
SONUEVOUL TTIPOYPAUUATIOHOU KAl YEVIKOTEPA OAWV TWV APXWV Kal KAVO-
vwv 1ou Bécape o' autd To BiPAio.

2NV MPWTN AVON cUVAVTOUUE Hia A0on He adpég ypapuéc. Mpiv Tnv
emavalnyn TomoBeTouvVTal APXIKES TIMEG Kal SIVETAL N TTPWTN TIUN OTO
A(i). Méoa oo Bpoxo Eexwpilel To TUAMA TTOU gival yia 6Aa ta A(i), kal
TO TUAMA TTOU ekTeNEiTal, oTav SlamoTtwOei SlapopeTiko A(i). TENOG HeTd
NV EMAVAANYPN €XOUUE €Va PEPOC TWV EVTOAWV TTOU EKTEAOUVTAL KAl OTaV
Bpioketal SiapopeTikd Afi).

21N 6eUTEPN AUON Yia KATTOLEC TIHEC TOU | Ba yivel U0 Popéc n epwTnoNn
i<1001. Autd Ba cuppei 6tav Bpebdei to Mpony_A(i). TéTe N e0WTEPIKNA
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emavaAnmtiky Sladikaocia Ba TepuatioTel, Oa Yivouv n eKTUTTIWON K.ATT.
KOl apéowe PETA Ba yivel n epwtnon i<1001, xwpic oto petady To i va
éxel au€nBei. Evag Aoyog mou ouvéPn autd gival 0TI XpnolpomolnonkKe n
Soun 020 ... EMANAAABE mou gival iloxupotepn tn¢ AN mou mpayuatikd
Xpetaetat.

>Tnv tpitn Avon Sev éxoupe Tumomoinon, yati n Auon Sivel tnv idla Pa-
PUTNTA OTO CUVNBICHEVO YEYOVOC (=) KAl OTO OTTAVIO (< >), TOTTOBETWVTAC
Ta péoa og éva AN...TOTE...AANIQE.

JUMUTTEPACHOATIKA:
1 Hmpwtn AVon ival amhoVoTePN Kal TUTTIKOTEPN.

1 H&gutepn Aoon dev mAnpoi To KPITHPL0 TNG AAGTNTAC, LA TTOU XPN-
olpomolei dopr meploodtepo ouVOeTN am' 6oo XpeldleTal.

I Htpitn Avon ival 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 "TPAYE Mpony.A, S" emavahapBdavetal to idlo mpiv 1o Té€Ao¢ Tou
TIPOYPAUMATOC, EVW TO ANNO "Tlpony.A<-A(i), s<-0" éxel ypa@Tei yla mpwn
@opd mpIv TNV apxn TNG emavainmtikic Stadikaciag. O Xwplopoc yivetal
YLOTi 0TO KABE TUAHUA UTTOPOUME VA SIAKPIVOUE CUYKEKPIUEVO OKOTTO. TO
TUNMA HE TNV evioAn "TPAWE Mpony.A, S" ival n Baocikn eneepyaoia, n
KapS1d Tou MPOoYPAUHATOC, eKTENEITAL KABE PopPd TTOL AAAALEL O aPIBUOC,
OaAAd Kal HETA TO TENOC TNG eMavaANTITIKNAC Stadikaoiac. To Ao TURua,
ME TIG EVTONEC "s<-0, Mpony.A<-A(i)" £xel OKOTIO VA SWOEL TIG APXIKEC TIMES
OTIG HETAPBANTEC KAl PUOIKA EKTENEITAL TIPIV AKOMA APXIOEL N EMAVAANTTTI-
kn Sladikacia aA\d Kal péoa og auThyv. X' autd Ta TPOYPAUUATA UTTAPXEL
ouvAOWC Hia aKOUA EVOTNTA TTOU Eival N TTPOETOIAGCIA TNG BACIKAG ETTE-
&epyaoiac. ESw autn amoteleital amd pia pévo evioAr, Tnv s<-s + 1.

14.1.2 EveAi&ia

‘Eva amo 1a kpitripla aloAdoynong Tou mpoypduatog ivat kai n Suvato-
TNTA €MEKTACHC TOoV. MNapatnpwvTag Tov KUKAO {WHG TTPOYPAMMATOC, TTOU
AVAPEPETAL TTAPAKATW, TAPATNPEOUUE 6TI N Jior {Wwr TOU TTPOYPAUUATOC
Ba katavalwBei yia TG BEATIWOELS, TPOOONKEC, YEVIKA Yia TIG AANAYEC OTO
apxkd mpoypappa. Autd Sivel peyalltepn BaplTnta OTO KPITAPLO TNG
evei&iag. O oxed100POG EVOC EVENIKTOU TIPOYPAMMATOG ATTAITEL TIEPIOCO-
TEPO XPOVO Yla TNV emAoyn NG KeBddou, mou Ba akoAoubricouE yia Tn
Auon Tou.

‘Eva kAaoikd mapddelyua, 61ou o apxIKog oxedlaopog Sev emtpénel TNV
€MEKTACN TOU aAyopiBuou map' 6Tt ival AoyIKd cwoTog, gival n cUykplon
3 apBpwv Kat n katataér Toug o oelpd. Aoyikn eméktach Tou Ba ftav
éva mpoPAnua mou {ntd tnv katdtaén 4 apiBuwv. Av n petdfaocn and tov
évav alyoplBuo oTtov AANo gival ypriyopn, TOTe éxoupe oxedldoel évav
aAyoplbuo og owotn Bdon.

Ac 6oUpE T Aoyikn Tou EENEN, Sedouévou OTL To MPOPANUa 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 oslpd otnv 006V

IPOTPAMMA Se (06 2°

METABAHTEE
OPATMATIKEZ o, P

AIABASE o, P

AN o<p TOTE

TPAVE o, B
ANAIQE

TPAVE B, o
TEAOE_AN

TENOZ_NIPOTPAMMATOZ Xe Lp& 2°

To mapamavw TEOYPANUA Eival UOIKA owaoTo, amAd, Kal TAnpoi 6Aoug
TOUG OPOUG TTOU €XOULV TEDEL

Eival Opwg emektaoiyo;

A¢ Soupe Tnv mBavdtepn EMEKTACH TOU.

MAPAAEITMA 3

Aivetal Tp1dda aplOpwv anod to mMAnkTpoAdylo Kai {nteital va epgavi-
oTOUV Ue av€ovoa oelpd otnv 00o6vn.

O1 Stagopetikég Satagelc 3 aplBuwv eivai 6 (3! = 1*2*3 = 6) éto1 n mapa-
KATw AUON yla TPELG aplOPoUC ival N AOYIKK EMEKTACN TNG TTPONYOUUEVNG.

NPOTPAMMA Y& Lp& 3%
METABAHTEZ
NPATMATIKEEZ o, [, Y
AIABAZE o, [, Y
AN o<p TOTE
AN B<y TOTE
TPAYE o, B, YV
ANNIQE
AN o<y TOTE
TPAYE o, v, B
ANMNIQR
TPAYE v, o, B
TENOZ_AN
TENOZ AN
ANMNIQE
AN o<y TOTE
TPAYE B, o, YV
ANMNIQE
AN B<y TOTE
TPAVE 3, v, o
ANMNIQR
TPAVE v, B, o
TENOZ_AN
TENOZ AN
TENOZ AN
TENOZ_NIPOTPAMMATOZ e Lp& 3¢
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T —

uungpaopatikd Aotndv
pnopoupe va nolpe dul
AUGELC nou elval KaAég
yla pag pnopei va ynv
elvat ot KATAAANAEG yLa
ToV unoAoytotn. Auté Ba
npénet va e€etdetal oav
pia ooBapn napduetpog
otnv eNAoyn Tou

koAyop[Gpou. )

Av twpa pag {ntnBei n taivéunon tecodpwy aplbuwy, Oa mpénel mpw-
Ta va Bpolpe TIG 24 (4! = 1¥2*3*4=24) SlapopeTIKEC OIOTALEIC TWV TEO-
oApwWV AplOUWV Kal va ypdPoupe Quoikd Ta avdloya AN, TpoKelpévou
vVa avayvwpioel To Tpoypaupd yia mota Sidtaén mpodkeltal, WoTE va TNV
gp@aviogl otnv 00ovn.

Mapatnpolpe OT1, evw €xoupe AUCEL TO TTPWTO TIPOBANUA HE amAd TpO-
110, €V TOUTOIC, 6TaV Ta Sedopéva otnv gicodo auvédvouy, yivetat dAo Kal
TTEPIOCOTEPO ETTMOVO VA KATAOKEVAOTE AAYOPIOHOC TTOU VAl KANUTITEL TN
véa avAaykn, ap' 6Ao 0TI autr} eV QAIVETAL APKETH VA TIPOKAAETEL TETOLA
avaoTtatwon.

Ac doupe hotmmov Tt e AdBoc¢, WOoTe €va TIPOYPAMA TTOU O BACIKOC TOU
Kopu&¢ Seixvel va €xel oxedlaoTel owoTd, 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
yvwoTr and ta HabnuaTtikd, mou gival TToAU KovTd oTnv avBpwrivn avti-
METWION TOU TTpoPARuaToc. Oswprioape 6Tl auth gival "kaAi Abon" Kal
TIPOXWPENOAWE KAl OTNV TTPWTN EMEKTACH TNG, XWPIG va urtohoyicoupe 0Tl
OTOV KUKAO {WN¢ EVOC TTPOYPAMATOC, O ApXIKOC oXeSIAOUOC ival pdvo To
16%, v N cLVTAPNON, TTOU TIEPINAUBAVEL KAl TIG EMEKTATELG, ivatl 50%.
Ag SoUpE pia AUon TTou 0TOXEVEL OTO HEYAAUTEPO TTOGOOTO. Mia AUoN TToU
Ba gival eUKoAa eMEKTATIUN.

IOPOTPAMMA 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 ¢£080¢, woTe MAvTa va Tu-
TIWVETAL TO TIEPIEXOUEVO TOU A KAl HETA TOU B. AUTO TPOC OTIYUHV, AUTA N
Ttunonioinon ¢ €§66ou, Sev Seixvel Tn onuacia tng, avtiBeta Oa éleye
Kaveic 6T n Avon gival "mepiepyn" kat Oa gixe Sikio.

Twpa ag emMeKTEIVOUUE AUTHY TN AOYIKH Yia VA AVGOUE TO TTPORANUA yia
TPEIG aplBuouc.

[IPOTPAMMA 3¢ 1pd 3P
METABAHTEZ
AKEPAIEZ: ©
IOPATMATIKEEZ o, B, Vv
c <=0
AIABATE o, B, Y
OzZ0 o0=0 EINANANABE
o <-1
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AN o> TOTE
temp <- a

a <-
R <- temp
o <- 0
TENOEZ_AN
AN >y TOTE
temp <- B
b <= v
Yy <- temp
c <=0
TENOEZ_AN

TEAOE_ENANAAHUHE
TPAYE o, B, v
TEAOE_IPOT'PAMMATOE Z¢ (o6 3F

H petapAntn o deiyvel, av éxel yivel avtipetaBeon ota {elyn MOV CUYKPI-
vovtal. Av Sev €xel yivel kapia Téte 0=1 kat ol apiBuoi eival oTn cwoTth
OE1PA KAl Apa UITOPOUV va gu@avioTouv. E€etdlovtag To mponyoUuevo
TIPOYPAUUA TTAPATNPOUME OTI UTTAPXEL A OEIPLAKE akoAouBia amod ave-
Eaptnta AN (urmopouv va aAAd€ouv oglpd), 0Ta omoia cuykpivovTal ol
aplOpoi pe Tn og1pd eloaywyng Touc. ETot yivovtal ol ouykpioelg 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>f, kat >y).
Twpa n ouykpion SUo apBPWV UE TN XPrion avTiyetdbeong Sev @aivetal
ma "mepigpyn”.

21a nmapamndvw sidape ta Bripata BeAtiotomoinong tng doung evog mpo-
YPAUUATOC E TNV EVKAIPIA LIOG ETTEKTAONC TTOU OEV UITOPOUCE VA YiVEL

14.1.3 Alomortia

O 0pOog ava@EPETal 0TN CUVEXH KAl OUOIOMOP®N AElToupyia evog TTpo-

YPAUMOTOG. [TpdyuaTt XpNOIHOTIOIWVTAG EVA TIPOYPAUUA TIEPIUEVOUE

QTTO AUTO VA CUUTTIEPIPEPETAL BATEL TWV TTPOSIAYPAPWY, AKOMA KAl KATW

ané Tic SUCUEVEDTEPEG GUVONKEC.

uvrOn AdBn xelpiopou, i akopn nBeAnuéva AdOn mou emdntouv Ta 6pla

TOU TTPOYPAPMUATOC, UTTOPOUV VA KATAPPAKWOOUV TNV a&loTIOTia TOU.

1 Ha&lomoTia evog mpoypdppuatog auAaveTal e ETITUXEIG EAEYXOUG ETTH
Twv 6edouEVWV.

1 HalomoTia evég mpoypdppatog petwvetal, étav anodéxetal dedopé-
VA EKTOC TTPOSIAYPAPWV KAl TIPOXWPA OTNnV emefepyaaia Touc.

1 ¢ éva a&lomoTto mpoypappa Sev TPETEL VA UTTAPXOUV EVTOAEG I EVO-
TNTEC TTOU OEV eKTEAOUVTAL.

1 ‘Eva mpoypauua, yia va mapapével a&lomoto, Ba mpémnel petd amd kdbe
al\ayn), va emaveléyxetal pe OAa ta Sedopéva eNéyxou Tou ixav Xpn-
olpomoINOEi OTOUC TTIPONYOUUEVOUC ENEYXOUC.

I Y& éva aflomoTo mpdypappa mpEmel va avtigetwmifovtal OAeC ol
AKPAIEC TTEPIMTWOELC, SESOUEVWV KAl EVEPYELWV.

Tuvnbwg ta
npoBAnpata a&lonotiag
napouatddovtal

0E NPAYMATIKEG
ouvBnKeg Aettoupylag
TWV NPOYPAUMATWY,
étav o XpAoTNG Tou
npoypdpparog dev eivat
nA€ov o K. TéAelog alAd
avtiBeta o K. Aoxetog.
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A¢ Swooupe éva mapadetypa. AG UTTOBECOUE OTL EXOULE EVa TTPOYPALILA
mou Stapadet Suo aplBuoug kal ppavifel To aBpolopd Touc. MNpopavwg
aro To MPAYPAUUA TIEPIUEVOUE, OG0 TOoU Sivoupe apiBuouc, va pag Sivel
To ABpoioua. Ti Ba KAVEL OUWE TO TIPOYPAA, AV TOU SWOOUUE ETEPOON-
poug aptBuoug Oa mpémel va pag Swoel To akyeBpiko Toug dBpotopa. To
610 Ba mpémet va cupPei kat av Tou dwooupe SVO apvNTIKOUS aplBuoUC.
Av Tou WooUPE Evav aplBuod Kal éva Ypduua Opwg ESw éxoupe alhayn
otov TUTo Sedopévwy Kal éva Tpdypappa mou Soulevel alomioTa, TTpé-
TIEL VA ammoppiYPel To ypdupa cav dedopévo akatdAAnAo yia eneepyaaia
Kat va {ntrioet AA\o amodekTo Tumo dedopévou.

Y& ANAN mepinTwon Sivetal nuepounvia amd 1o MANKTPOAOYI0 (NUépQ,
pnRvag, €tog), kat {nteital va Bpebei og mota nuépa ¢ efSopadag avti-
oTolxel. Apaye mw¢ Oa cupumepPePOEi TO TTPOYPAUMA AV TOU SWOOUE EV-
SeIKTIKA: ApvnTIKO aplBuo 1 undév otn B€on Tng NUéPAg, Tou priva r Tou
€1oug; AplBUS prva HeyaluTtePo Tou 12; AplBuod nuépag 32; ESw éxoupe
TIUEC EKTOC OpiwV UTTOAOYIOHOU, TTIPOPAVWE Eva AIOTIIOTO TTPOYPAUaA
TIPETTIEL VA ATTOPPITNTEL KABE TETOLA NUEPOUNVia Kat va {ntd AAAn amode-
KTN TIMN NUEPOPNVIOG.

Mapadeiypata Tipwv AAAOU TUTTOU ATTO TOV AVAUEVOUEVO Eival Kal Ta:

1 Timpénel va Kavel éva poypapia Tou 0Ta YPAUUATA EVOG OVOUATE-
mwvupou divovtal kat apiBuoi;

I TuTPEMEL va KAVEL £va TTIPOYPAMMA OTAV TA Yngia Tou TaxuSPOoUIKoU
KWSIKa gival \iyOTepa ATTO TIEVTE;

I Timpémel va KAvel éva poypappa mou Tou didovtal ypduuata otn
Béon aplBuwy;

Mapadeiypata TIHWY EKTOC Opiou UTTOAOYIOUWYV Eival Kal Ta:

1 Aivetal Suadikog aplBuog. 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 oglpd
ENEYXWV TIPOKEIMEVOU VA Yivel armoSeKTOG 0 oUVSUACTUOC TwV opOwv
XOPAKTHPWV.

Ma TI¢ MEPUTTWOELG 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 opioel TUTTO HETAPBANTAG 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 TTPOYPAUUATIOHOU.

MNa TNV TEPIMTWON TWV TIPWVY EKTOC 0piov, 0 Tpomoc BeAtiwong Tng aélo-
moTtiag Ba otnpixOei otoug eEAéyxoug mou Ba cupmepAn@OoLV oTo TTPo-
ypauua. Mpoomabwvtag yia tn AVon TéTolou gidouc mpofAnudtwy, Sia-
TIOTWVETAL OTI TTPWTA TIPETTEL VA 0XESIAGTOUV OAOL Ol ENEYXOL KAl UETA N
Auon tou mpofAnuatoc. Yrdpyel dnAadn éva "mpdéBAnua péoa oto mpo-
BAnua
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AlamoTwveTal akopn, 6Tl éva MPoypapa Aiywv ypapuwy, Adyw Twv
EAEYXWV, KUPLA TWV EAEYXWV ATTOSEKTWV TIHWV SIOYKWVETAL UTTEPUETPA.

Aev Ba avagepBouue og mapadeiypata TG mMpWTNG mepimTwong, emeidn
N QVTILETWTILON TOUG gival 0TevA ouvOeSepévn LIE TN XPNOIUOTIOIOUUEVN
YAWOOA TPOoyPAPUATIOHOU.

Ac SoUue hoimdv éva mapdadetypa yia tn SeuTepn TePIMTwWOon.

MAPAAEIrTMA 4

Na katackevaotei mpdypappa mou Oa eAéyxel pia npepopnvia mou bi-
VETAL a6 TO TANKTPOAGY!I0.

Kat' apxniv HEPIKEG YVWOTEC KAl "AyvwoTeS" TANPOYPOPIES YIa TO XWPO
TWV NUEPOUNVLWY, TIPOKEIUEVOU VA UTIAPXEL VA EAAXIOTO TTOGO YVWOEWV
Y10 va TIEPLYPAPOUV Ol OXETIKOI ENEYXOL.

1 K&Be €10¢ €xel 365 nuéPEG, EKTOG av gival 6{0eKTO, OTOTE €xel 366.

1 O1pnveg lavoudplog, Maptiog, Mdiog, louAiog, Abyouotoc, OKTwRplog
Kol AgképBplog éxouv 31 pépec.

1 O1unveg Ampiliog, louviog, ZentépPplog kat Nogufplog éxouv 30 pépec.

1 O OeBpoudplog éxel 28 PEPEC, EKTOC av To €To¢ eival SioekTo, omoTe
€XEL 29.

1 ‘Eva étog Aéyetal SioekTo av o aplBudG Tou sival ToANATAGGCLO Tou 4,
M@ Ox1 Tou 100, ektdg av givat ToAamAdoto tou 400. MNa mapddetypa:
70 1984 sival Sioskto (moMamAdoio Tou 4), to 1900 Sev sival (moAla-
mAdo10 Tou 4 aAAd Kat Tou 100), To 2000 givat dioekto (moANamidoio
ToU 4, Tou 100, aAAA Kat Tou 400), Téhoc to 1993 dev sival.

1 To nuepoldylo TTou LoxXUEL orjpepa ival To Mpnyoplavo. To epdpuoce 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 epappodotnke otic 10 MapTtiov 1923.'ETot n emduevn ¢
10ns Maptiou ATav n 23n Maptiou 1923.

Mpooéte Aowmdv ylati Sev untapxouv oTa 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 TIEPIMTTWOELG
UTTOPEL Va €ival NUAVTIKO, VW Yla AANeC adldgopo.

Metd and autd oKenTtouevol TN AVON Tou TTPOBANMATOC, SIATIIOTWVOULE

OT1 Ba TIPETTEL VA KAVOUUE TOUG TTAPAKATW EAEYXOUG.

E MpwTa va eréyEoupe av 66BnKav apvnTikoi aplBuoi otnv nuepopnvia.

E Metava eAéy€oupe av N nuépa sivat umapkTr. BAéme mAnpogopia 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 ehéy€oupe av cuvdudlovtal 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
npoypapya va givat
a&énioro.
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INPOT'PAMMA Hucepounv ia

AIABAZE n, 1, ¢

KANEXE EAeyyxog 1(n, up, &, c)

AN c=0 TOTE T'PAVE ‘ApvntlkéCg TLpécg’
KANEZE EAeyxog 2(n, u, &, c)

AN c=0 TOTE TPAVE ‘AvUnopkin nuepounvio’
KANEZE Eleyxog 3(n, B, &, 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 EAcyxoc 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 EAeyxog_3(n, u, &, c)
! EAeyyxocg dloexktou étoucg (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
ANNTIOQR
5 <=1
TEAOE_AN
TENAOE_AN
! EAeyxog amodekTNg nuepounviagc (c=1 ANOAEKTH)
c <— 0
EINIAEEE p
NEPINTQZH 1, 3, 5, 7, 8, 10, 12
AN n<=31 TOTE c <-
OEPINTQEZH 4, 6, 9, 11
AN n<=30 TOTE c <- 1
[EPINTQZH 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 ouvbnKkn 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
untdpé&et kapia alayrj, og omoladATTOTE EMEKTAON TOU TIPOYPAUMATOC.

To mapamdvw MpoypaApa XPNOIMOTIOLEITAL ATTAPAITATWS WG UTTOTIPO-
ypappa amd omolodnmote mpoypaupa eme€epydleTal NUEPOUNVIES TTOU
€l0dyovTal amo 1o MANKTPOAOYI0. AG ONUEIWOEl OTL yia TOV EAEYX0 TNG
AmmOSEKTNG NUEPOUNVIAG XPEIAOTNKAV APKETEC YPAMMEC. AuTr Ba gival n
emmAéov emBapuvon KAOe TEToloU TTPOYPAUUATOC.

14.1.4 Tayovtnta

‘Eva mpdypappa givat Taxutepo KAmolou dAAou, av AUvel To i81o TpoRAn-
pa o€ MyOTEPO XPOVO. AUTO UTTOPE( VAl EMITUYXAVETAL EITE:

1 pe aflomoinon mMAnPo@opPIWY yia TNV oloTNTd Twv dedopévwy. MNa
mapdadelyua, o aAyopiBpog Ta&lvounong, mou sival YevIKA TaxUTEPOG
(quick sort), yla oplouéVeg akpaieg TEPIMTWOELG (TTEpimou Taivounué-
va oTolxeia) yivetat Bpadltepog amd AAAoug,

1 pe S1AQOPEC TEXVIKEC, OTIWC CUMPAIVEL LE TNV TTEPIMTTWON TWV YN@iwv
eAéyxou omou ev aralel o alydplBuog, aANd éva emMMAEOV TURMA
mou mpoaTtiBetal otnv apxr TNGAUONG, £XEL WG ATTOTENECA TN GUVOAL-
K} av€non TG TaxUTNTAG TOU TIPOYPAUHATOG,

1 pe Sl1aPpopeTIKOUC akyopiBuoug, OTwe cuufaivel e Toug alyopibuoug
ta&lvopnong n avalntnong, émou yia ta idta dedopéva kamolol alyo-
plBuol amodeikviovTal TaxuTePOL AAwWY,

I pe Xprion TEPLOCOTEPNG UVIHNG.

To teheuTaio Eepelyel amd Ta 6pla Tou BiBAioV, EVw N TPITN TIEPITTTWON €XEl
avantuyBei 61e€001kd oTa KE@AAAL AAYOPIBUIKAG KAl TIPOYPAUATIOUOU,
enmopévwe Ba dwooupe mapadeiypata yia Tic SU0 ANEC TIEPITTWOELG.

MAPAAEITMA 5

‘EoTw OTI £XOUME VA CUYKPIVOUHE Hia CEIPA aplOuwv Tov elcayovTal
arné to MANKTPOAGYIO Kal va AmavT)COUHE TOCOL AmO auToUG ival ap-
vNTiKoi, OeTikoi Kat pn&év.

Mpo@avwg to mpoRANnua Avvetal pe Svo eppwieupéva AN (Tpelg £€odol).
Ot mapakdatw AVOEIC eival OAeC ATOOEKTEC.

AN number>0 TOTE

6 <- 6+1

ANAIQE AN number<0 TOTE
o <- o+l

ANNIQER
n <- utl

TENOE_AN

AN number<(0 TOTE
o <- o+l
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ANMIQE AN number>0 TOTE

6 <- 6+1
ANNIOR

n <= utl
TENOEZ_AN

AN number=0 TOTE

n <= utl

ANNIQY AN number<(O TOTE
o <- atl

ANNIQR
6 <- 6+1

TENOZ_AN

Mola Ba mpémel va Bewpricoupe TaxuTepn AUon;

Tétola epwtnon Sev éxel amAVTNON O€ Wia YeVIKN Bewpnon, av OpwG Ymo-
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 o11 ota Sedopéva Hag oL TTEPLOCOTEPOL aplOUoi ival PIKpOTEPOL
Tou PUNGEVOC, TOTE N 2n AUon Ba Swoel TaxUTePA TO TENIKS anmoTéNeoa.

NMAPAAEITMA 6

Aivetai mivakag 1000 Kwdikwv aptBpwv. Znteital va oxedlaotei mpo-
ypappa mov Ba déxetal évav Kwdiké améd to mAnktpoAdylo, 6a tov
ava{ntda otov mivaka Kat 8a divel tn O£on Tou mivaka mou Bpédnke o
KWSIKOC.

H avadlritnon oe évav mivaka gival B¢pa to omoio €xel 16N avamtuyOei

oto Kepahato 3. Etol eédw Sev Ba A\vooupe To MPoANUa, alkd Ba ava-

ntuoupe pia 16€a yia tn BeAtiwon Tou Xpovou eneéepyaaoiag, Tou Umo-

pei va xpnotpomolnBei o k&Be mepintwon. Eite dnAadn o mivakag gival

Taflvounuévog mivakag Kat kavoupe duadikn avalntnon, &ite ivat un

Ta&lvounuévog Kat KAvoue oglplakn avalntnon.

H 16€a éxel Tn Bdon tng oTi¢ E€AC TApATNPNOELG:

E H avalntnon o€ mivaka givat ouTwg fj AMwC xpovoPopa.

E  AvavalnmOsi KwSIKog mou Sev UTTAPXEL OTOV TTIVAKQ, TO TIPOYPAUUA
Ba ekteNéoel OAA TA BripaTa TPV 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 Kwdli-

KOUG TTOU gival owoToi, amodeKToi, Ba €XOUNE Pl ONUAVTIKY ££0IKOVOUN-

On Tou GUVOAIKOU xpovou emeéepyaaiag.

Ot kKw&1KOoi YE TOUG OTTOIOUG PITOPOUE VA TIETUXOUHE AUTOV TOV EAEYXO
TIEPIEXOUV €Va OKOUA YN@io, TO Pn@io eEAéyxou, Kal TTapdyovTal e E101KO
TPoTO. Mg mapdayetal éva Pn@io eAéyxou 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 €€1¢:

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 kwdikdg mou Ba MAnkKTpoloyeital Ba gival o 123455, Me tov iS1o
Kavéva to pdypappa Ba eAEyXEL, UETA TNV TANKTPOAOYNGON, 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 €€n¢c: MoAMamiactalovtal
OAa Ta Pneia Tou KwdIKOU e évav TPWTo aplBuo, Kal TpooTiBevTal Ta
ywvopueva. To dBpotopa Saipeital pe 11. To unodAourmo tng Siaipeong ivat
T0 Yn@io eAéyxou. To undAotmo Tn¢ Siaipeong pe 1o 11 givat amd 0 péxpt

10. Av BpeBei umdloiro 10, To 6° Yneoio gival 0.

Yridpxouv moANoi TpdTol yia Tn Snuloupyia Tou Yneiou eAEyXou UE TIAE-

OVEKTAMATA KAl UEIOVEKTAMATA.

To Yneio eAéyxou Aotmmov xpnaotuoToleital yia Adyoug
TaXUTNTAC, OTAV O EICAYOEVOS KWOIKOS TTANKTPOAOYEI-
Tat. Mpdaypatt o xpdvog mou Xpeldletal yia va yivouv ot
ATAPAITNTEG TTPAEELG YIa TOV EAEYXO TOU KWOIKOU, WOTE
auTtdg va amopplpBei, eival Katd oAU pIKpOTEPOC amd
TO XPOVO 1OV XPElAleTal TO MPOYPAUUA YIa Va KAVEL
1000 cuykpioelg, TPV KATAAAREEL 0TO CUUTTEPACHA OTL
0 kwdIKAG gival A\avBaopévog Kal QUOLKA dev UTTAPXEL

H pébodocg epapudletal otoug KwdikoU Tpame(IKwv
Aoyaplacpwy, otov Kwdikd AOM, otov Kwdikd ISBN
Kal YEVIKA 61Tou ot KwOLIKoi TANKTPoAoyouUvTal Kal n
avalnTnor Toug MPOKELTAL va Yivel o€ TTOAD eEYANOUG
mivakeg i} apxeia.

14.2 | Tekunpiwon

TOUL I'Ipoypdppa'toc
Me Tov 0po TEKUNPIWoN EVVOEITAL TO GUVOANO TOU YPO-
TITOU UAIKOU TTOU TTEPLYPAPEL T CUCTATIKA UEPN KAl TIG

A€IToupYyieC EVOC VEOU TTPOYPAUUATOC 1 TIC TPOTTOTIONN-
OE€IG TTOU €YLlVaV C€ €va UTIAPXOV TTIPOYPAU Q.

370 oxfjua 14.1 eaivetal n d1adoxn Twv PACEWV ava-
ntuéng evog POYPAUMATOC.

Zyx. 14.1. ®dosic avantuéng mpoypduuaTog

‘ AvdBeon and tov MNeAdtn

Katavénon tou npoBAipatog

KaBoplopdg Twv anattnoewy

‘ Elocaywyn otov unoloyioth
KaBoptopdg dopng npoypdupatog

Awaipeon og unonpoypdupata

Entoyn aAyopiBuwv
Kat 0oHWV OEBOUEVWV

YAonoinon o€ kdnota
Mwooa Mpoypaypatiopol

| EnkUpwaon ané tov MNeAdtn

‘EAeyxol Kat
AiépBwaon 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 mpoypappaTioTéG Aéve: "H tekunpiwon ival xaoiuo xpovou."
Mapaleimouv Opwg va Touv TGO XPOVo a@LEPWaav yia va KAVouv pia
oA\ayr) oTo TTaALd TOUG TTPOYPAUHA TTou Sev gixe TEKUNpPiwon.

A¢ SoUpe MooV eMypaPUATIKA TTOLOL €ival ol AdYOL yla TOUG OTTOI0UG
Xpeldletal va yivetal TEKUnpiwaon, ToLEG KATNYOPIe TEKUNPiwong umdp-
XOUV Kal TENOG TTOLEG avAYKeG 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 dnuloupynOei, ToTE XpPN-
OlHOTIOIWVTAC TNV TEKUNPIwOoN, UTTOPOoUV va Yivouv ol armapaitnTeg
TIPOCOPUOYEG O€ AUTA.

KaOe tpomomoinon yivetat eukoAotepa. H Ummapén Tekunpiwong
urroonBd otnv emTuxn Kat ypriyopn €méufBacn oTo TURA TOU TTPo-
YPAUUATOG TTOU TIPETEL va MeTAPBANOE 1} va avTikataoTabei 1 Téhog
va mpooTeBei pia véa Aertovpyia otn owoTr Béon.

Agv pmopei va yivel éAeyxo¢ Tn¢ Aettoupyiag Touv alyopiOpovu. H
amouoia TEKUNPIWONG OUCIAOTIKA ATTAYOPEVEL TOV EAEYXO TOU OAYO-
piBuovu. AvtiBeta n Uapén Tou apxeiou Sokiunc (test file), padi pue Ta
armoTEAECATA KAl TA GXOALA TTOU TO cuvodeUouy, Ba meplopioel Evav
véo €Aeyxo poévo ota onpeia mou xpetaletal.

14.2.2 Katnyopieg tekpnpiwong

E

-/

-

Tekpnpiwon avantuéng. Avagépetal oTIC TTPOSIAYPAPEC TOU TIPO-
BANpaTOC, TITPOKELTAL VA KAVEL TO TIPOYPAUA KAl T 6UVOEDT TOU UE
AA\a TTpoypApUaTa, av uTTApxEL. MNepIExel emiong TNV TIEPLYPAPH TWV
XPNOLOTIOIOUPEVWV OAYyOopiBuwWV.

Tekunpiwon ehéyxou. Avagpépetal ota dedopéva ehéyyou (test file)
IOV XPNolpoToliOnKav 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 Ttou mpoAnpatoc. Kabe mpoypappa éxel kamola épla, Ta omoia
TIPETIEL VA AVAPEPOVTAL OTNV TEKUNPiwonN.

Tekunpiwon xpRotn. MNepiéxel OAeG TI¢ 06nyieg mou mpémel va So-
BoUv 01O XPNOTN TOU TTPOYPAMMATOC TTPOKEIUEVOU VA TO XPNOILOTIOL-
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 TeDEl. AKOUA TTANPOPOPIES yia
"e10IKEC" TEXVIKECG TTOU €X0UV XpnolpomolnBei. MNpémel og kABe Bripa
va ava@epOei pe AemTOUEPELD, TTOAEG POPEC KOUPAOTIKN, AAAA Su-
OTUXWC avaykaia, N Avon mou Xpnotuomotdnke kal ta dedopéva ue
Ta omoia eAéyXOnkKe. Eva umouvnua Twv LETABANTWY TTOU XPNOLUO-
TToloVVTalL €ival XPriOIHO YIa TNV TEKUNPIWON aAAd Kal Yla TV apxIKn
avdantuén tou akyopiBuou. H amlouotepn Kat MAEoV OTOIXELWONG
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TEKUNPIWON AUTAG TNG HOPPNG YIVETAL UE TNV EICAYWYH YPAMUWY

OXOAWV Péoca OTOV KWOIKA TOU TTIPOYPAUATOG,.

H tekpnpiwon e§unnpetei Aettovpyieg omwg:

I Emkowvwvia petagl xpriotn - avaluth - TPOyPAPHATIOTH. XN
(Ao TNG KATavonong Tou mPoBANUaATog TOANEG EpWTNOELS YivovTal,
evw Sidovtal ol avtioTolxeg amavtnoelg. Ol amavTioELG AUTEG ATTOTE-
AoUv TI¢ 00nyieg BAoel Twv omoiwv Ba Yivel TO TTPOYPAUA, ETTOEVWE
€ival SeEOUEUTIKEG Kal yia Ta SUo pépn, apa gival xpriolpo va Kataypd-
@ovTal. H Tekunpiwon mpayuatomnoleital o 6Aa Ta 0tadia TnG avAamnTu-
&nc evog mpoypdappatoc. Kabe Sieukpivion mou éxel 600l o€ epwtnua-
TA Jag, o€ OAa Ta 0TAdIa avAnTuEng MPEMel va BPIOKETAL OTO PAKENO

TEKPNpPiwong.

1 loTtopIiKi 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 avalntnon tou AdBouc. Av akoAouBrinke pia eupu-
N¢ uéBodog, mola gival autr, kabBwc¢ Kal mmola eival Ta dedopéva eNéy-

XOU M€ Ta omoia SOKIPMACTNKE.

1 Avagopa yia Sisaktikoug Adyoug. Exovtag kataypayel tn Siadpoun
NG OKEPNC LAC Y1 TO OUYKEKPIUEVO alyopiBuo, otn Sidpkela {wrig Tou
TIPOYPAUMATOC prTopei va emvonBei évag AANOG KOAUTEPOG TPOTIOC AU-
ong Tou idou po AN paTog, Adyw NG epmelpiag mou oto petadl Ba éxel
amoktnBei. Na kataypdgetal n pébodog AVonC Katl 0 AOyog TTou ETMIAE-

xOnke. Na meptypd@etal To oTlyidTUTIo 0To oTfoio BacioTnkKe n Avon.

TO NMPOBAHMA TOY 2000
ANO TH ZKOTMIA THX TEKMHPIQZHZ

H 1&¢a tou va Kpatd Kaveig yia 1o £€1o¢ Suo Yneia, avti téooe-
pa Tou ATav To 0pB0, BpnKe MPOCPoPOo £5a@POoc Kal amAwbdnke
mavtov, oav pia "é€unvn" 16€éa mou £0IKOVOUOUOE XWPO UVAUNG
yla TO TPOYPAUHA, AANA KAl Yia TNV amoBrkeuon Twv Sedopévawv.
Onwg @avnke Opwe, Sev peheTNONKaAv OAEG o1 TIIOAVEG EMIITTW-
OEIC, UE ATTOTENECHA TO KOOTOC TNG EMAVAPOPAC TWV TEGOAPWV
Pneiwv yia to €10¢, va avéNBel o€ INlyylwdn moad Kat Xwpig va
eival olyoupo oTL Bp€Bnkav OAeC ol YPaUpEC KWOLKA TTOU ETTPE-
e va 81opBwBoUV. AUTO TO KOOTOC NTAV TOCO HEYANO, YIaTI EiTE
urpxav maAld mpoypdupata mou ixe xabei n Tekunpiwor Toug
Kal apa n eméuPacn otov KWSIKA apopoloe OO TO TIPOYPAUUA,
eite ylati eme1dn n "uéBodoc" nrav moAv Siadedopévn, BewpnOnke
OTL TETOLEG TTAPATNPAOELG SEV ATAV ATTAPAITNTO 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 oeNiSa AUTAG TNG
Katdotaong Oa mpémel va TUNTWVETAL N OVopacia Tou aXoAgiou. ‘ONeG ot
OVOpaoieg Twv oXoAgiwv Bpiokovtal og évav mivaka amod Tov omoio 6a
avalntouvtal. X Ka0e ypapun tng oeAidag Oa TumwveTal To ovopate-
TIWVULO, TTATPWVU O, KAl O TEAIKOG BaOMOG TOU padntn.

‘Eva tétolo mpoAnua gival pavepo 0T Ba TIPETEL VA XWPLOTEL O€ EVOTNTEG
TPOKeIpéVOU va AUBEL. Ma Tn cuvtrPENOoN TOU TPOYPAUHATOC Eivatl ama-
paitnTo va éxel amoTunwOei N oUVOECN AUTWV TWV EVOTATWV. Eival mpo-
@avEC 6TL 0 PeVOOKWOIKAC TOU Ba eKTEIVETAL O APKETEC OENIOEC, OTTOU
SuokoAa Ba umopei kaveic va evtomioel TIC SIAPOPEC EVOTNTEC, AANA Kal
Tn oLV TTOU £XOUV AUTEC METAEY TOUC.

MNa va kahu@Bei autr N avaykn, ival TPoTIUOTEPO va XPNOoIoTToINOE(
KArmola SlaypapaTIKe TEXVIKN. Mia amd Tig ToANEG TTou UTTAPXOUV 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 evog mpoypdppatog. AmmaptiCetal amd tpia €idn.

E Tov Ontikd Mivaka Meplexopévwy (Visual Table Of Contains, VTOCQ).
Eivat éva lepapyiko Siaypappa avamnapdoTtaong TwV AEITOUPYIWV TOU
TTPOYPAUMUATOC KAl TNG OXEONC METAEY TOUC.

E To diaypappa Emokonnoncg lepapyiac kat Eioodou — Eme€epya-
oiag - E€660ou (Overview Hierarchy plus Input — Process — Output,
Overview HIPO). Eivai Sidypappa ameikoviong el06dov, Slepyaoiwv
kal e€68ou, TwV AeITOUPYIWV TTOU epPavifovTal 0TV KOpuPr Vo
OTTTIKOU TT{VOKQ TTEPIEXOUEVWV.

-/

To NAemtopepéc lepapyikd Sidypaupa Etoddou, Ene€epyaoiag, EEO-
6ou (Detail HIPO). Eival didypappa ameikoviong ei066ou, Aertoup-
YWV TToU ep@aviovtal 0To XapNAOGTEPO TUN A VO OTITIKOU TTivaKa
TIEPLEXOUEVWV.

Amé Tta Tpia Staypdupata autd mou gival XpAGIHO Yia TNV TEKUNpiwon
Tou Mpoypdppatog, ivat to VTOC, ta Suo dA\a Bpiokouv egpapuoyr oTo
nmedio TN¢ TekuNpiwong MAnpo@oplakwy Zuotnudtwy. Evag onmtikog
TvVaKag TEPLEXOMEVWV Eival €vag HAKPOOKOTIIKOG TPOTTOG amoTUNwong
TWV AEITOUPYLWV TOU TIPOYPAUUATOC, TTOU TTApouatdlel X1 Tn AoyIKH Tou,
OAAG T CLUOTATIKA TOU. X' AUTOV eP@avi{ovTal Ol EVOTNTEC ATIO TIC OTIOIEC
ammoTEAEITAL TO MPOYPAMA, KABWE Kal O IEPAPXIKOS TPOTIOC TTOU OXETI-
Covtal petal touc. Etol o€ pia pévo oeNida amoTUTTWVETAL N ECWTEPIKA
S1dpBpwaon Tou MpoypdpupaTog, Gon TOAUTTAOKOTNTA KAl av TTApousiAdeL

To VTOC gival éva onuavtikd epyaleio yla TNV KaAr TEKUnpiwon Tou mpo-
YPAUUATOC 0O,
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2710 oxAMa 14.2 gaivetal 0TI 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 amd apt-
otepd mpog Ta Se€1d.

EktdC amd to dvopa mou §66nKe o€ KABE evoOTNTA KAl TTOU TIPETIEL VA Eival
€VOEIKTIKO TNG AelToupyiag Tng, Sivetal Kal £évag, cuvnBw TETPAPNPLOC,
ap1Ouoc. Etol oto undeviko emimedo mou UTTdpXEl TAVTOTE (evOTNTA TOU
npofAfjuatoc), didetal o aplBuog 0000. TNV MPWTN EVOTNTA TOU TTPW-
Tou emmédou Sidetal o aplBpo¢ 1000, oTNV EMOUEVN AUTHE O APIOUOC
3000 k.0.k. O ap1Buo¢ 9000 KpaTeital yla TIC EVOTNTEC TTOU KAAOUVTAL ATTO
Sidpopa emimeda Kat amod StapopeTikoUS KAAdouc (kAadog 1000, kKhadog
3000 kA1), AuTéG XapaktnpiovTtal wg evOTNTEC KOIVAG XPNOoNG, Kal gival
ouvnBwWCE N evOTNTA TNE AvAyvwong Kal TwV TITAwV.

MEeTA TNV 0PIOTIKOTIOINGN TWV EVOTHTWY TPWTOU eMIéSou, KABe evotnTa
TWV AANwv 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 kaloUvTal and tnv evotnta 1000 KA.

MNMapatnpenoTe 0TI ol aplBuoi TTou TTPoNyoUVTAl KAl CUUITANPWVOUV TA
OVOUATA TWV EVOTHTWV £XOUV VAV TTOAU ONUAVTIKO pOMo. Agixvouv péoa
otov KwdIKa, apéowc, Tn B€on Tng evétnTag 0TO MPOYpaAppa, Snhadn,
amo ToleC KaAEgiTal, oleg Kahei kat amd moleg eivat aveaptntn. Etol o
pia dedopévn emépfaon yvwpilete mov mpémel va emEUPETE, AANd Kal
TIOIEC EVOTNTEC TIPETIEL VA ENEYEETE, UNTIWG ETTNPEACTNKAV ATTO TNV EMEL-
Baon oac.

2x. 14.2. Aidypauua VTOC
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Mapatnpriote akéun 6Ti o€ KABe KAASO Kal o€ K&Oe emimedo n apiOunon
Oev gival ouvexduevn. Autd oag Sivel Tn SuvatoTnTa o€ Hia PEANOVTIKN
ouvtripnon, av dlamotwoete &Tt XpeldleoTe pla véa evotnTa, va tny To-
TMOBETNOETE 0TN OWOTH B€0N LE TO CWOTO APIBUO, XWPIG Va XPELAOTEL va
EMAVAPIOUAOETE ONEC TIG ANAEG.

2nUelwveTaL OTL

1 O Babuodc aveaptnoiag kabopilel To av Kal mTOoo ot aAayég o€ Jia

Kavévac 3E evoTnTa MPBANOUV aAAAYEC O ANECG EVOTNTEC.

* Eloodog ] I Kd&Be evotnta €xel pia eicodo, pia €060 kal ektelel pia kaBoplopévn
* Enegepyacia ene€epyaoia (kavévac 3 E, eicodoc, enefepyaaia, ££0850¢).

* ‘E&odog I KaBe evotnTa Kaheitat amd pia GAAN evOTNTA KAt EMOTPEPEL G AUTHY

OTaV TEAEIWOEL.

1 Kd&Be evotnta amoteAeital amo Ti¢ Bacikég Souég, akoloubia, emAoyn
Kal emavaanyn.

1 Y& KkABe evotnta dev pEmel va UTIAPXEL anmdToun SL1aKoTTH, ATTELPN EMA-
vaanyn.
I TToA\EC evOTNTEC KAVOULV TO TTPOYPAUUA TTOAUTIAOKO.

14.2.3 ®dakehog MNpoypdaupatog

H oAokAfjpwon Tou TPOYPAUMATOC 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,
Sleukpivioelg mou NTRBNKav, amavtioelg Tou 600nKav KABE OTLyUR TNG
avamnTuéng Tou TIPOYPAUMATOC, TIPETTEL VA apXEloBeTnOoUV. ZuyKpoTEiTal
€101 0 PAKENOG TEKUNPIWONG, O PAKENOC TOU TTPOYPAUUATOC.

O @AKeNOC TEKUNPIWONG TIPETTEL VO OAOKANPWOET apéowd HeTA TNV ONo-
KA pwon Tou mpoypdppatod. H eméuevn @opd mou Ba yivel mpooméAaon
OTO QAKeAo auTo Ba eival étav mpénel va diaBaocTei yia va avtAnBouv ol
amapaiTNTEG TTANPOPOPIES YIa TN CUVTHPENOHN TOU TTPOYPAMMATOG.

14.3 | KOkAog Zwn¢ Aoylopikou

‘Eva mpoypappa apyiet 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 OTL oTa SlAPopa TAKETA AOYIOUIKOU, EITE gival YAwo-
OEC TIPOYPAMATIONOU, EITE TTAKETA EQAPUOYWY, EITE AEITOUPYLKA CLUOTH-
pata, Simha 0To EUTTOPIKO OVORA TOU AOYIOMIKOU, UTTAPXEL O aplOog TNG
é€kb60o0on¢ Tou (version).

O ap1Buoé¢ ékdoong mou cuvodeVEl TNV ovopacia KABE TTAKETOU AoYIOHI-
KoL Seixvel akpIBWC TIG alayEg TTou €xouv payuatonolnBei and tnv
aPXIKN TOU gP@Avion. O Kavovag Aé€l 0TI, OTAV Ol AANAYEC Eival onpavTi-
KEC, SNAadn €xouv TpooTeDEl VEeC AelToupyieg, EVTONEC, TTpOoYPAUMATA,
0 ap1Buog av€dvel katd aképalo aptOud (DOS ver.5 DOS ver.6), étav ol
aA\ayég eivarl pIkpoTePEC, TOTE auédvetal katd Sékata (Windows v.3.1,
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Windows v.3.11). Ta teheutaia Xpovia auth n e€EAEN Twv SduvatoThTwy
€VOC AOYIOUIKOU €xel CUVOEDEL e TNV TTOAITIKA TTWANCEWY TWV ETAIPEIWV
mapaywync. Etot ot apiBuoi mou akoAouBouv TIC OVOuAGieC TOU AOYIoUI-
KOU €XOUuV évTovn TN XPOLA TOU TUAKATOG TWARHCEWV KAl OXL TOU TUAHATOG
avantuénc tne etaipeiag (Windows 95, Windows 98, Office 97 k.Am.).

Oa éxete MaPATNPOEL AKOMA 1) Ba €XETE AKOVUOEL OTL TO TAGE AOYIOUIKO
avTikataotadnke amo to Seiva, yia mapddetypa to MS-DOS avtikataoTtd-
Onke amd ta Windows.

Ot apiBpoi €&kdoong Kal ol AVTIKATAOTACELG TOU AoYIOHIKOU Sgixvouv Je
TOV KAAUTEPO TPOTIO OTL KABE AOYIGUIKO £xel évav KUKAO {wr¢, 4TIou oTovV
KUKAO auTo yevviétal Kal meBaivel 6w évag {wvTtavog opyaviouoc.

Tionuaivel Spw¢ "KUKAoG Lwnc"; Moleg eival ot evOIAPETES PATELG TOU;

Mia oUykpton Ba pag Swoel KAAUTEPA TO TTEPIEXOUEVO TOU 0pou "KUKAOG
ZwN¢". Ac Soupe mpwta Tov "KUKAO {wn¢" EVOC 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 Tng ayopdc. Ta amoTeAéopuata TnG EPEUVAC,
o€ oLVOLAOUO e AN Sedopéva, OTTWE AN LOVTENA TOU EPYO0TAGIOU,
HOVTENA TOU avTaywVIoUOoU K.ATL, Ba kaBopioouv Ti¢ mpodlaypagég Tou
VEOU AUTOKIVATOU, UIKPO 1} LEYANO, YPNYOPO, VEAVIKO, UE TTOOEC TTOPTEC,
UE TTola POCHETA, O TToLd TIUN K.ATL (@don avdiuonc).

Ot unxavikoi Tng etalpeiag éxovtag um' 6Yn Tic mpodlaypapéc Ba oxedid-
00UV TO VEO auToKivNnTo emMAEyovTag Ta KATAANAA VAIKA, SivovTdg Tou
NV §WTEPIKN HOPPN Kal Ta AANA XApaKTNPLOTIKA TToU €xouv Tpodiaypa-
@€i, tmmoduvapn, katavalwon KA. (pdon oxedlaopou).

To TuAMa Tapaywyng Tou epyoctaciou Ba mapet ta oxédia kal Ba mpo-
OOPUOCEL TN YPAUMH TTapaywyn g amd TAeUPAG S1adIKaouwV Kat EAEyXwV,
WOTE VA UTTOPE( va TTapAYETal To VEO auTtokivnTto (pdon vhomoinong).

To étolpo autokivnto Ba mpémel va mepdoel évav TENIKO ENeyX0 AelToup-
yiag oto §pdpuo kal kdtw and akpaieg ouvorikeg. Autog o éheyxog Ba Sie-
VEPYNOEl H€oA OTIC EYKATAOTACELC TNE ETAIPEIAC, WOTE TO VEO AUTOKIVNTO
va SOKIMAOTEl oav oUVOAO (pdAon eNéyxou).

To SOKIMAOUEVO AUTOKIVNTO €ival £TOIUO Yia TTWANGT. MwAOVUUEVO prTaivel
A€oV 0€ KavoVIKN Aettoupyia, n omoia e€ac@aliletal pe TNV KATAAANAN
ouvTiPNoN amod Toug £0UCIOS0TNUEVOUG UNXAVIKOUG ((pdon Aertoupyiag
KOl CLVTAPNONG).

AuTOc Aotmmév givat o KUKAoG {wri¢ evOC AUTOKIVATOU, Tapdolog o€ ap-
KETA oneia pe Tov KUKAO (W ¢ eVOC TTPOYPAUUATOC, TToU TTapoudtdleTal
Slaypappatikd oto oxnua 14.3.

Ta B€An deixvouv TNV aAnAemidpaon Twv S1adoXIKWV @ACEWV TOU KU-
KAou {wn¢ evog mpoypdupatod. AnAadn OTL To TEAOC ULag eaong odnyei
oTNV EMOUEVN, AANA pmopei va 0dnyrnoel Kal oTnv mponyouuevn. Otav
TO TENOG ML @Aong odnyei TNV PONYOUUEVN, 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

—>  Ixedlaopog 4—‘
—  YAonoinon 4—‘

—  ‘EAeyxoqg 4—‘
/\sttouE)y[o Kat
Yuvtnpnon

>1n @don Avaluong kai Xxediaong mou akoAouBei Tov oplopo Tou TIPo-
BARpatog amo Tov MEAATN, UToPOoUUE va SIOKPIVOUE TIG EERC 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.

AvalntouvTal étolpeg evotnteC (modules) amd maAidtepa mpoypaua-
TA TTOU PUITOPOUV va XpnotgomoinBouv Kal ¢' auTtd TO TTPOYPAUUA.

EmAéyovTtal ot akyopiBuot kat ot Sopég dedopévwv mou Ba xpnoipo-
moinBouv oe kK&Be evotnTa.

>tnv emépevn edon TG YAomoinong tou mpoypdupatog o€ KAmola
YAWooa mpoypappatiopol, akohouBoupe ta e€A¢ Brpata pe tn olpa:

EmAéyetal n YA\WooA TPOYPAUMATIOHOU Y10 TO CUYKEKPIUEVO TIPO-
YPOUMA. XNUEIWOTE OTI OAEC Ol YAWOOEC Sev gival KATAMNAEC yia OAa
Ta MpoAruata.

Elocayetal to kwdikomoinuévo mpdypappa otov utohoyloTh. To mpo-
YPOUMA auTo gival To apylkd mpoypaupa (source program).

Znteital n HETAQPACH TOU TTPOYPAUUATOC AT €Va UETAYAWTTIOTH,
WOoTe aUTo va Yivel katavontd amd Tov UTToAoYIoTH. To pdypapua
auTo €ival To TeEAIKO Mpdypappa (object program).

H petdppaon 6a amokaAUel AdOn "opBoypagiac” Kat "ouvtakTikoy"
¢ YAWOOoAG TTPOYPAUUATIOHOU.

AlopBwvovTtal Ta AdOn kat akoAouBei Eava petappacn Tou poypdap-
MaTOoC, €W TNV 0PLOTIKA EANEIPN) TOUC.

H @don twv ENéyxwv ava@épetal oTov €Aeyxo Twv Aoyikwv AaBwv mou miba-
VOV VA UTIAPXOULV O€ éva TIpOypaupa. H oglpd Twv eAéyxwy gival n akdAoudn.

To nmpoypappa eAéyxeTal, pe Ta dedopéva eAéyxou Tou ixe eNeyxOei
Kal 0 aAyoplOuog, yia va SiamotwOei av mapdyel ta emOuunTd amnote-
Aéouara.

262 ANAMNTYZH EGAPMOTQN XE MPOTPAMMATISTIKO MEPIBAAAON



1 Alamotwvovtal AdBn mou ogeilovtal eite o AABN Katd TNV KWSIKO-
moinon Tou alyopiBuou gite amd AavOacouévn EMKOIVWVIA EVOTATWV.

I Tatuxdv AdBn StopBbwvovtal kat ot Eheyxot cuvexilovTatl péxpl To TPod-
YPAUUa va armaAayei amo autd.

1 TMapovaoialovtal Ta amoTEAECUATA OTOV TTEAATN TIPOKELEVOU Va €XOU-
ME TNV OPIOTIKA EMKUPWON EK UEPOUC TOU.

1 Av mapouoidletal anmdkAion amo Ti¢ mpodlaypaéc, Ba Tpémel va emi-
oTpéYPoupe 0T GAon TG avaluong kat oxediaong MPOKEIUEVOU va
yivouv ol katdA\nAe¢ SlopBbwaoelc.

370 TENOG TNG PAONC TWV EAEYXWV EXOUUE €Va ETOIUO TTPOYPAMA TTOU

MTTOPOUE VA TTAPAdWOO0UE OToV TIEAATN Yid Xprion. Agv mpémnel va Ee-

XVATE OTL 0 €AeYXOC TOU TTPOYPAUHATOG SlamOoTWVEL TNV UTTapén evog

A&Boug mou mpémel va S10pBwOei, SuoTuxwe dpwe Sev ToTOMOLEL TNV

amouoia AdBouc. Etol éva mpdypappa Kat' oucia BpiokeTal KATW aAmod

éva Slapkr éAeyxo TnG opB g Asttoupyiag Tou.

TNV enduevn eAon ¢ ZuvTAPNoNG Ba yivouv OAEC Ol TTPOCAPHOYEC Kal

Bertiwoelg mou xpetalovTtal TPOKEIUEVOU TO TIPOYPAUMA 0AG VA OUVEYi-

o€l va xpnotuomoleital. H @don autr Siapkei oo Ba xpnoiupormoleital to

mpdypauud cac. Edw Ba mapatnpricouue ot

1 O1mmpooappoyEg eival avamo@eukteg otav Slagpopomolouvtal Ta §edo-
péva tou pofAnpaTtog i étav o Xpotng {NTHOEL VEEG AEITOUPYIEC.

1 KATTOlEC IPOCAPUOYEG UTTOPEL VA ATTAITO0UV TNV EKTEAECN TNG PACNG
¢ avdluong kat oxediaong kat apa OAWV Twv UTTONOITIWV PACEWV.

1 Ot BeATIWOELG TTPOKUTITOUV ATTO TNV EUTTEIPIA TTOU ATTOKTATAI [IE TOV Kal-
PO Kal pag kavel va "BAémoupe” Ta idla mpdypata pe "aAho patt”.

1 KdBe mpooappoyn 1 BeAtiwon Ba mpémel va KATAANYEL O GUVOAIKO
€NEYXO TOU TTPOYPAMHATOC KAl UCIKA OTNV KATAYPAPH TWV OXETIKWV
OXOAIWV yla TNV TEKUNPiwon.

1 To TeleuTaio oTASI0 AUTAC TNG PACNC EPXETAL UE TNV TEAEIOTTOINGN TOU
MPoypPAupatoc. Twpa to Mpdypauud cag SOUAEVEL UTTOSELYUATIKAL...
HEXPL TNV EMOPEVN aANayR).

210 oxnua 14.4 mapouaotaletatl n mpoomnddela mou amatteital Katd g Sid-

POPEC PATEIC TOU KUKAOU {WNE W¢ TTOCOOTO TOU GUVOAIKOU €pYyOu.

KUkAo¢ Zwiig Mpoypapparog

AvdAuon & Ixediaon

16% ZuvtApnon
YAonoinon 60%
8%
"EAeyxol
16%

2x. 14.4. Karavourj tn¢ mpoomndBeiag mou amaiteital otig SIdQopeG pAoelg
TOU KUKAOU {WN ¢ TooypdUUaTOC
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Né€eic-kAeda
KOkho¢ Cwiig
TIPOYPAUpATOG,
Juvtipnon
TIPOYPAMHATOG,

HIPO,

VTOC,

Ontikog MNivakag
MNepilexopévwy,

Aedopéva eréyyou

Aladiktuo

http://www.acm.org/

Ta kpttrpta afloAoynong
péoa amo TNy 1I0TooeNida
TOU TTAAIOTEPOU Kal
peyalUTEPOU, OE
Taykoopto emninedo,
ETOTNHUOVIKOU

KAl EKTTAIOEVUTIKOU
OPYQVICHOU UTTOAOYIOTWY,
Tou ACM (Association of
Computing Machinery).

Avake@alaiwon

MdBaue va amoppintoupe AUCELG TTou eV TANPOULV Ta BaCIKA Xapa-
KTNPIOTIKA a§loAOyNnong PoypaaToC.

Eidapue 011 To peyalltepo pépog Tng (wng evog mpoypdaupatog Siavu-
€TA1 0TN PAON OLVTAPNONG TOU.

MdaBape va eKTILOUUE TN GINKOTNTA EVOC TTPOYPAMMATOC OV XPHOTEC,
OaAAA Kal va SLamoTwVoUHE TIG SUCKOAIEC TTOU €XOUV TA QIAIKA TTPO-
YPAUUATA aTTO TTAEUPAC TIPOYPAUHATICMOU.

MdaBape ot ipv IPOoXWPEHOOUKE 0Tn AU evOG TIPOBAAATOC TIPETTEL
VO YVWPI{OOUE TO XWPO TTOU AVHKEL TO TTIPOBANUa.

MdBaue mota eivat ta frjpata avamtuéng AoylopiKoU Kat o€ Tola Béua-
TA KATAVEUETAL O XPOVOG 0TOV KUKAO {wri¢ EVOS TTPOYPAUUATOC.
Eidaue mw¢ pmopolpe va avénooupe Tnv TaxuTnTa evog akyopibuou,
a&lomolwvtag MANPoYoPIES Kal TEXVIKEC. MNa Tapddelyua, e TN Xprion
Pnoeiwv eréyxou KwbikoU SnuioupyoU e TaxUTEPA TPOYPAUATA.

MdaBaue T eivat o Siaypappa VTOC Kal TWE auTd CUUTMANPWVEL TNV
TEKUNPiwon TNG AVoNG EVOC TIPOBARUATOC.

Epwtnoeig

1
1

1. Moleg givail ot PATEIC TOU KUKAOU (W TTPOYPAUUATOC

2. Ye mola @Aon NG avantuéng evog TpoypappaTog apyxilel n tekunpi-
WOonN Kal TTOTE TEAEIWVEL,

3. Molog ivat o kavévag 3 E;

4. lMola n onuacia Tou apiBuoL mou cuvBw akoAoLBE( To Gvoud EVOC

TTOKETOU AOYIGUIKOU;

5. Mola n onpacia Twv apBuwv mou cuvodeVOLV TO BVOUA UIAG EVOTN-
Tag o€ évav omTiké mivaka neptexopévwy (VTOQ);

6. Moo kpitriplo a&loAdynong mpoypaupatog Bewpeite OTI gival omou-

Saldtepo;

7. Motot Aéyol emPBANOULY TNV TEKUNPIWON TOU TIPOYPAUMATOC

8. Tie€ummnpeTei n TeEKPNPiwon evog MPOYPAUMATOG

9. MNota oTolxeia TEPIEXEL O PAKENOC TIPOYPAUUATOG;

0. MoTtevete OTL N CLVTAPNON TOU TIPOYPAMMATOG Eival CNUAVTIKY EpYyacia;
1. Eivat Suvatov éva mpoypaupa va mepiéxel Aoytkd AaBog kat va Ael-
TOUPYE(;
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AQIIAPIO @

alyoplOpikég Y\wooeg algorithmic languages Katn-
yopia YAwoowv mpoypapuaTtiopol KatdAAnAwy yia
™V mEPLYPA®r TPOBANUATWY TTOU UrmopoUuv va AuBouv
aAyoplBuIKa.

alyopi®uog algorithm Memepacpévo cUVONO CAPWE
kaBoplopévwv kavévwy mou Bonbolv oty emiluon
EVOC TTPOPBAAHATOC HECW EVOC TIETIEPACIEVOU APIOOU
Bnudtwv.

al@aplOunTIkO alphanumeric YUVOANO XOPAKTAPWV
TTIOU UTTOPE( VA EUTIEPIEXEL YPAMMATA, Yn@ia Kal E181KA
ouuBoAa émw¢ m.y. onueia oTiénc.

avadpopn recursion Kataotaon Katd tnv omoia pia
Sladikacia rj cuvApTtnon KAAEi Tov E0UTO TNC.

avadpopikn cuvdaptnon recursive function Mia ou-
vAapTtnon TnG omoiag ol TIUEG gival guaikoi aptBpoi mou
mapdyovtal and QUGCLKoUE aplOuoUg e TUTTOUG avTl-
KaTdoTaong, 6Toug omoioug n idta n cuvdptnon ival
£vac TENEOTEOC.

avaluon analysis H ueBodikn peNétn evog mpoAnpa-
Tog Kal N dtadikaoia TN S1IA0TACKC TOU OE UIKPOTEPES
HOVABEC yIa TTEPAITEPW EPEUVA OE AETITOUEPELQ.

AVTIKEIHEVO object YTOV AVTIKEIUEVOOTPAPH TIPO-
YPOUUATIOUO Hia VONTIKH a@aipeon Tou amoTteAeital
amo Sedopéva Kal OXETIKEG AEITOUPYIEC e auTd.

AVTIKEIpMEVO IPOYpappa object program Mpoypappa
UTTOAOYLOTH O€ I TEAIKH YAWOOO TTOU €XEL ETAPPA-
otei and mnyaio Mpoypappa.

AVTIKEIHEVOOTPAPNG TPOYPAHUUATIGHOG object
oriented language MéBodoc yla §éunon mpoypdupa-
TOG O€ lEPAPYXIKA OPYAVWHEVEG TALELG, TTOU TIEPLYPA-
@ouv Ta Sedopéva Kal TIC AEITOUPYIEC AVTIKEIUEVWY
TTOU UITOPOUV va aAANAemdpoUv e AAa avTIKEipeva.

agaipeon dedopévwv data abstraction H avtipeTwrmi-
on Twv 6edopévwy Ue BAon TIC apnENUEVEC IBIOTNTEC
TOUG Kal Ol 0€ OUVOEDN JE KATIOLO (POPEA TOUG,

Bpoxog loop ZUvoho EVTOAWV TTOU UTIOPE( VO EKTENE-
oTtel emavellnpupéva, oo LoXVEL JIa 0pIoUEVN GUVONKN.

YEYOVOG event Evépyela Tou XpAoTn YOG EQAPHUOYNS
ToU avaykAlel TNV epapuoyn i To A&IToupyikd ouoTn-

pa va avtanokplBei. Ta yeyovota cuxva oxeti(ovtal he
KIVIOEIC TOU TTOVTIKIOU 1 TANKTPOAOYN OELC.

YAwooa punxavig machine language Nwooa xaunhou
EMITESOUL TIOU Ol EVTOAEC TNG amoTeAoUvTal POVO aTio
Ta Suadikd YPneia.

YAWGGa Mpoypappatiopov programming language
Texvnt YAwooa oxeSlacpévn yia va dSnuioupyei ) va
ek@palel TpoypAaupaTa.

yYPawog graph ‘Eva cuvolo onpeiwv, kopuewv i 1o&wv
Kalt £€va 6UVOAO AKUWY, TOEWV 1 YPAUUWY TTOU EVWVOUV
MEPIKA 1 OAa amd Ta onueia.

YPa®w write Kdvw pla povipn f mapodikn Kataxwpl-
on 6edopévwy o€ pia VAUN 1 o€ éva Péco amoBbrKeu-
on¢ 6edopévwv.

8edopéva data MNapdotacn yeyovotwy, EVVolwy N
EVTOAWV OE TUTTOTIOINIEVI OP@T) TIOU Eival KATAANAN
yla €MMIKOIVWVIa, EpUnveia N emeéepyaoia amd dvOpw-
10 1} AUTOMATA HEDQ.

8giKTNG index 1oV MPOYPAUUATIONO, £VAC aKEPALOG
mou avayvwpilel Tn Béon evog otolxeiov dedopévwv
o€ Jia akolouBia oTolyeiwv Sedopévv.

8eikTng pointer toixeio SeSouévou oL TIEPIEXEL TN
S1evBuvon evog aMou otolxeiou dedopuévou.

8évdpo tree Aoun dedopévwy Tou amoTeAeital anod
KOUPouUC o1 omoiol cuvdEovTal e AKUEC. Z€ KABE KOU-
o kataAfyel pia pévo akury, aAAd pmopouv va Eeki-
VOUV Kaia, pia i TTEPIOCOTEPEC. 2€ €va LOVO KOUPO
mou amokaAeital pifa dgv KATAARYEL KAMIa AKUK.

Srapalw read Maipvw dedopéva amoé pia pviun, éva
péoo amoBrkeuong f amd AAAn Tnyn.

Stadikaciakn y\wooa procedural language N\wooa
TPOCAVATOAICUEVN 0TO MPOPBANUA TTOU SIEUKOAUVEL
Vv ékppaon uiag Stadikaoiag e Tn pop@r pnTd k-
PPACHEVOL aAyopibuovu.

Slaloyikag interactive Tpdmog Aertoupyiag evog mpo-
YPAUHATOG KATA TOV OTTo{0 €vag XprioTng elodyet 6edo-
péva ] EVTOAEC WG ATTOKPLON OE AVTIOTOLXEG AITHOELS
(mpotpoméc) amd To cUCTNUA.
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Siemaen interface Kowvé cuvopo peta&d d0o Asitoup-
YKV povdadwy, mou opiletal and Aeitoupyikd xapa-
KTNPLOTIKA, KOWVA QUOIKA XaPAKTNPLOTIKA Slacuvde-
oNG, XapaKTNPIOTIKA ONUATWY Kal AAA KataAAnAa
XOPOKTNPLIOTIKA.

Siepunvevtng interpreter Mpdypappa mou petagpdlet
Kal EKTENE KAOE EVTOAN HIAC YAWOOAC TTPOYPAMUATL-
OMOU uPNAOU emméSOU TIPIV TN PETAPPACH KAl EKTE-
Aeon NG EMOMEVNG.

SoKiun Kat EKOCPANRATWON TTIPOYPAUMATOC program
testing and debugging Aladikacieg evtomopou Kal
S16pBwoNnc cEAAHATWY.

Sokiun mpoypdaupartog program testing ‘Eva pBrijna tng
AVATTTUENG TIPOYPAUUATOC OTTOU €va TIANPEC TTPOYPA-
pa dokipaletal yia o@aipata. Mia SoKiun mpoypappa-
TOG EUTTEPIEXEL TNV EKOPAANUATWON TOU TIPOYPAUHATOC.

Sopnpévog mpoypappatiGuog structure program-
ming Mé6060¢ yla TNV KATACKEUH TTPOYPAUUATWY
TIOU XPNOIUOTIOLEl HOVO LEPAPXIKA EUTTEPIKAEIOPEVA
Kataokevdopata, kaBéva amd ta omoia £xel £va amio
onueio el06dou Kkal éva e§d6dou. Tpelg TUTIOL EAEYXOU
XPNOlomolouvTal 0TO SOUNUEVO TTPOYPAUUATIOMO:
akoAouBlakog, uTTd cuVONKN Kal EMAVAANTTITIKOG.

eko@alpatwaon debugging 'EAeyxog NG AOYIKIAG EVOG
TIPOYPAUMATOG YIO TOV EVTOTIIOUO KAl ATTOPAKPUVON
OQOAUATWV.

EKOQAApaTWTNG debugger BonOntikd mpoypauua,
TTOU CLVABWG TTAPEXETAL PE TIG CUYXPOVEG YAWOOEG
TPOYPAUUATIOHOU, TO oTToio KaB1oTd amodoTIkn TNV
£€PEUVA YIA TOV EVTOTIIOUO OQAAUATWY O€ éva TTPO-

ypappa.

gKXxwpnon assignement Mnxaviopog tipodotnong
Hag HetapAnTAc.

€\eyxog Aoylopikou software testing ®don tng ava-
ntu€NG AOYIGHIKOU KATA TNV o1roia To TIPoidv eAEyXeTal
WG TTPOC TNV avapeVOUEVN AElToupyia Tou.

€VTOAN instruction & pla YA\wood TPOypPAUUATIOOU
pla éK@paon Tou €XEL vONnUa Kat n omoia kaBopilel
pia mpdén kat mpoodiopilel Toug TEAEGTEOUC TNG, AV
UTTAPXOUV.

emaAn@suon mpoypdapparog program verification
Aladikaoia mou amodelkviel 0TI éva TpOYypPAUUA OU-
MTTEPIPEPETAL CUMPWVA UE TIC TTPOSIAYPAPEC TOU.

emavalnyn iteration H diadikacia emavaAnmTiKiC

EKTENEONC EVOC OUVONOU EVTOAWV UEXPL TNV IKAVOTTOI-
non Kamolag cuvonKNG.

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, avanTtuéng, eykatdoTtaong Kat cuvTipnong
AoylouikoU.

KWdKag code Eva i meplocdteEpa MpoypAaupaTa n
TUAMA TTPOYPAHHATOG.

Aiota (cuveleuypévn) linked list Mia AioTta otnv omoia
N HETABaon amo évav KouBo otov dAAo yivetal Ye Tn
Xpron evog Oeiktn (pointer) mou amoteAei HépoC TOU
Koufovu.

AOYIGMIKO software Mveupatikn Snuioupyia mou mepl-
Aaupdvel Ta mpoypdupata, Tig S1adIKacieg, TOUG Kavo-
VEG KOl OTTOLAOATIOTE OXETIKY TEKUNPIWON TTOU avagé-
pETAl 0TN AelToupyia evdC cuoThUaTOC eme€epyaaiag
Sedopévawv.

peraBAnti variable Eva évopa mou xpnotpomoleital
Yla va TapaoThoel éva otolxeio Sedopévou, Tou omoi-
oU N TIUN prmopei v aAadel katd tn Sidpketa Aeitoup-
yiag Tou mpoypAppaToG.

petraBAntn eAéyxou control variable MetafAntr Tng
omoiag N TIPNA EAEYXEL TOV APIOUO EKTENECEWV EVOC

Bpoxou.

HRETAYAWTTIOTAG compiler Mpoypappa ummoAoyloTtn
TTOU XPNOIOTIOLETAL YIO TN HETAPPAON O YAWwooa Xa-
pNAoU emméSou VO TIPOYPAUMATOC EKPPACUEVOL O
YAWGOGOa MPocavatoAlopévn oTo POBANUa.

odnyoupevo anod yeyovota event driven H 1816tnta
€VOC AEITOUPYIKOU OUCTAMATOC 1 TIEPIRANMOVTOC KATA
TNV oroia 6tav cUUREi éva yeyovog eKTeNEITAL KATAA-
AnAo TuRpa KwWika yia tnv eEumnpétnaor Tou.

opOotnTa accuracy 1) H 1816TnTa autoL mou &ival
amaA\ayuévo amo o@dApa. 2) Molotikn a&loAdynon
™G amaAlayng amdé o@aipa. YPnAri opBdétnta avti-
OTOIXEl O€ HIKPO AN,

270 ANANTYZH EGAPMOTQN XE MPOFPAMMATISTIKO MEPIBAAAON



ovpa queue Aopny dedopévwy 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 SnuioupyouvTal Katd
TN OLAPKELA EKTENEONC MIAG EQAPHOYNG, 0dnyouvTal OE
€161KO TUARHA TOU KWAIKA TNG EQAPHOYNE TTOU KaAE(Tal
XEIPLOTAG 0@AaApaToC. O teeuTaiog ekTeNE( kAToLA
nipokaBoplopévn Asttoupyia, OTTWG yia Tapddelypa va
QYVONOEL TO OPANUA.

makéTo Aoylopikou software package NMAApeG Kal Tek-
HUNPIWHEVO CUVOAO TIPOYPAMATWY TTOU TTAPEXETAL OE
€vav aplOuo XpNOoTWwV yid Hia EQApUOYN.

nepateia Aoyiopkou software piracy MNapdvopun ava-
TTApAywyr MPOIOVTWY 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
mpdypata 6mwe MPAEELG, EVVOLEC, AVTIKEIMEVA, YEYO-
voTa, 16€€¢ 1 Slepyacnieg TOU HECA OE CUYKEKPIUEVO
Keipevo €xouv uia 1dlaitepn onuacia.

npoéypappa (ummohoytotn) program AkolouBia evto-
AV katdA\\nAwv yia eme€epyaoia. H eme€epyaoia mepi-
AapBAvel TN XPHon HETAPEACTIKOU TIPOYPAUMATOC YId
Va TIPOETOIUACEL TO TIPOYPAUUA YA EKTENEDCH, KABWG
KAl TNV (610 TNV EKTENEON TOU TIPOYPAUMATOC,.

TMPOYPARMATIONOG programming H Stadikacia Snpi-
oupYiag TPOYPAUUATWY UTTOAOYIOTH.

MPOYPAPMATICTAG programmer Mpdowmo umevBuvo
yla 1o oxedlaoud, eyypaen, éAeyxo, S1opbwaon, cuvTi-
pNON Kat TeKpNpiwon evog mMpoypapaTog.

npodiaypa@n mpoypappatog program specification
Tekunplo OV TTEPLYPAPEL TN doUn Kal AElTOUpYieg
EVOC TTIPOYPAUUATOC UE EMAPKN AEMTOUEPELQ, WOTE VA
EMITPETIEL TOV TTPOYPAUUATIONS Kal va SIEUKOAUVEL TN
ouvtipnon.

npoaodaptnon append MNpocBrikn oTolxeiwv 0To TEAOG
piag Soung Sedopévawy.

MPOCEyylon amd KATW TMPOG Ta Mavw bottom-up
approach MNpoaoéyyion o1o oXeSl00UO CUOTNUATWY N
oroia apxiCel e TNV avayvwpion Twv BacIKWv CUVAA-
AQywV Kal avaykwyv o€ eme€epyacia TANPOQoPIWV Kal
OTN OLVEXELD TNV OAOKANPWOT TOUG 0€ OAO Kal uPn-
A\oTepo emimedo.

npoonéhacn access Npocfacn oe Sedouéva e oko-
16 TNV avAyvwon 1 HETakivnon 6eS0UEVWVY 1) EVTOAWV.

onpeio dtakomng breakpoint Eva onueio og éva mpo-
YPOUHA OTO OTO{0 OTAUATAEL N EKTENECN TOU TIPO-
ypdupatoc.

ot1a0epa constant TAWOGCIKO AVTIKEIMEVO TTOU TTAIPVEL
MOVO pia 181K TN

otoifa stack Aopn dedopévwy e éva dkpo otnv
OTI0{0 TO TEAEUTAIO OTOLXEIO TTOU EICAYETAL Eival KAL TO
TIPWTO TTOU Urmopei va e€ayOei.

OTOIXEI00E1PA string Mpappikn akoAouBia oTolxeiwv
OTWE Xapaktipeg, Suadikd Pneia rj GANa QUOIKA oTOoL-
xela.

ocuyxwvevon merging H Stadikacia cuvduacpov dvo
Ta&vounuévwy ocuvolwv Sedopévwy yia TV Tapayw-
yn evog ta&ivounuévou cuvolou.

ouppav BA. yeyovoc.

oupBolikn YAwacoa assembly language NMwooa xa-
pNAov emmédou e€apTwEVN amd To UAIKO Kal N oroia
€XEL Aueon avTioTolyia PE TN YAwooa pnxavie. Amote-
Aei oupBoAikr avanapdotaon Tou Suadikou KWSIKA TNG
YAWOOOG unXavrg kat xpelaletal CUPBOAOUETAPPAON.

cuppolopsTagpactig assembler Mpdypapua mou
peTappAlel CUPPBOAIKA YAWOOO 0€ YAWOGCA UNXAVAG
Tou 6edopévou UTTOAOYIOTH.

ouvOnKn condition Mia ékgpaon og mpoypapua r Sia-
Sikaoia ou Pmopei va ekTiunBei gite W aAnON¢ ite wg
PeudNG, OTav ekTeAeiTal To TPoypappa fi n Stadikaoia.

o@dalpa bug NaBog 1 EANATTWUA TIPOYPAUHATOG,.

oxediaon mpoypapparog program design Ta Bripata
TToU avayvwpifouv Toug TOPOUG UAIKOU Kal AOYIGHUIKOU
Tou amnattovvtal and to Mpoypappa. H oxediaon mpo-
ypdupatog mpoadiopilel Tn AOYIKH TTOU XPNOIUOTIOLE -
T ATTO TO TIPOYPAMMAL.

Tafivopnon sorting H Sladikacia 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 TTIPOYPAUHATOC.

TeNeoTéOG operand Mia ovtoOTNTA GTNV OTToIA EPap-
poletar pia mpdén.

TeAEOTAG Operator ZOPBOoAO TTOU TTAPICTAVEL TN GUON
Hiag mpdéng mou TIPOKEITAL VO EKTENEOCTEL.

TEXVNTA vonpoouvn artificial intelligence MNpoomndBel-
€C WOTE VA KATOAOTEL 0 UTTOAOYIOTAG IKAVOC Yla AEITOUp-
yieg mou amodidovtal og avBpwrivn vonuoouvn.

umonpoypappa subprogram ‘Eva mpoypappa Kalov-
pevo amd Ao mpoypappa, os avtiBeon e éva KUplo
TPOYPAUHA.

@UOIKN YAwooa natural language NA\wooa, ol KAVOVEC
¢ omoiag Bacifovtal oTtnv TPEXOUTa XPHoN, XwpIg va
givat avotnpd mpodlayeypaupévol.

@wAiacpa nesting H évBeon Bpoxou fi umopouTiviv
péoa ag AANOUG BPOXOUG i UTTOPOUTIVEG.

Pevdokwdikag pseudocode Tpodmog amotuMwWong ah-
YopiBuwv pe xprion mpokaBoplopévwv AéEewv-KAEL-
Suwv.
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ATTAOEAAHNIKO AE=IKO OPQN

a posteriori = ek Twv LOTEPWV

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@apBuNTIKO

alteration = evaA\ayn, HeTaTPOTH,
Tpomonoinon

ambersand = cUpolo &
ambiguious = Sipopolpevoc,
aocaeng

ambiguity = acdpela
analysis = avaAuon

analyst = avalutng

analytic = avaluTtikdg
animation = kivnon
annotation = axoAlo

append = npoodptnon
application = epappoyn
approximate = mMPOCEYYIOTIKOG
argument = oplopa

array = mivakag

artificial intelligence = texvntn
vonuoouvn

assembler = cupBolopEeTaPPATTAG

assembly language = cupBoAikn
YAwooa

assignement = ekxwpnon
at sign = cupPolo @
attribute = 1810xapaKTNPEIOTIKO

authentication = emaA\Beuon
akepalotnTag (5edopévwv)
authoring languages = yAwooeg
ouyypagrig

automation = autopaTiopog

auxiliary = BonBntikog
background = mapacknvio,
unoabpo

backslash = avdmodn k&Betoc \
backtracking = omoBobpounon
backup = epebpeia

bar chart = papdodiaypappa
bell = nxntiko onua, koudouvi
benchmark = dokiur emddoswv
beta test = é\eyxoc¢ Brita

blank (character) = xapaktpag
KEVOU

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 puoaiidag
bug = cpdua

build-in functions = evowpatwpéveg
OUVOPTNOELG

business applications =
ETTXEIPNOLOKEG EQAPHOYES

button = koupmi

call = k\rjon

call-by-reference = kArjon &t'
avagopdag

call-by-value = kA\fjon &1a TipAg
cancel = akUpwon

caret = oupfoho A

carriage return character =
XOPOKTAPAG ETIIOTPOPNG
catalog = kataAoyog

cell = kOTtTapO, KEA

certification = motomnoinon

character code = Kwdikag
XAPAKTHPWV

character set = oUvolo xapaktrpwv
character = xapaktriipag

chart = Sidypappa

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, cuvduaouog
comma = KOpua

command = evtoln, Siatayn

command driven = kaBobnyouuevo
Amo EVTONEC

command language = yA\wooa
EVTOAWV

command line = ypauun evioAwv
comment = oxoAlo

compact = GUUTTUKVOG

compare = OUYKpivw
compatibility = cupBatotnrta
compatible = cuppatédg
compilation = petayAwttion
compiler = HETAYAWTTIOTAG

computability = Suvatotnta
UTTOAOYIOHIOU

computational complexity =
UTTOAOYIOTIKT) TIOAUTTAOKOTNTA

computational = umoAoyloTikég

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, AoyIKO¢ TTON/ GUOG

constant = otabepd
constraint = meplOPIOHOG
consultant = cupBoulog
context = cup@palopeva
continue = ouveyilw

control character = xapaktripag
eNéyxou

control point = onueio eAéyxou
control variable = petapAnTr eAéyxou
convention = oUpfaon
conversational = Stahoyikdg
conversion = PHETATPOTIA

copying = avtlypaen

correction = 816pBwon

counter = anmapOUNTAC, LETPNTAC
create = SnuIoVPYW

cursor = 6popéag

customer = eEAATNG

cut = KOPw, amokoTh
cut-and-paste = amokomm Kat
OUYKOANON

data = 6edopéva

data base = 3don Sedopévwv

data capture = cuNoyn dedopévwv

data compression = cupurmieon
Sedopévwv

data definition = opiopédg dedopévwy
data entry = elcaywyn dedopévwv
data flow = porj dedopévwv

data processing = eneepyacia
SeSopévwy

data structure = Soun dedopévwv
data type = 1ém0¢ Sedopévou
date = nuepounvia

debugger = eko@oApaTwTAC,
SlopBwtn¢

debugging = ekopaipdtwon

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 =
SlayPAMPATIKH TEXVIKA

digit = pnoio

digital = Ynolakog
dimension = didotaon
directive = obnyia

directory = eupetriplo
discrete = S1dkpitog

disjunction = 81aleuén, Moyikn
npbéoBeon, mpaén 'H

display = ontikn) mapouciaon

divide and conquer = diaipel kat
Baoikeve

document = éyypa@o, TeKUnpLo
documentation = tekunpiwon
download = petagoptwvw

dummy instruction = MAaoPATIKNA
€VTOAN

dump = amotunwvw

duplicate = avanmapdyw

dyadic operation = diteAng mpaén
dynamic = Suvapikog

editing = oUvtaén (mpoypappaTwy,
Sedopévwv)

editor = ouvtaktng

effectiveness = anmoteAeopatikéTnTa
efficiency = anmodotikdtnta, IKAvéTNTA
element = oTolxeio, HENOC (CUVOAOUL)
embedding = evowpdtwon

empirical = eumelpIKOg

emulation = e€opoiwon

encapsulation = evBuhdkwon
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enhancements = BeATIWOELG,
emav€noelg

entity = ovtotnta

entry = €icodog, elcaywyn dedopévwv
environment = epIBAAAov
equal = ioog

equation = eiowon
equivalence = icoduvapia

erase = of3Avw

error = o@ANua

error trapping = mayidevon
OQANIATOC

escape = Slagpuyn

evaluation = afloAéynon, amotipnon
even = {uyog, ApTiog

event = ygyovdg, cupupav
exclusion = amoKAEIONOG
executable = ekte\éol0g
execution = ekTé\eon

exit = €€060¢

expandability = emektaoipoéTnTa
exponent = ekB£Tng

expression = éKppaon

factorial = mapayovtikd

failure = amotuyia, aotoyia

false = Yeudnq

fault = eAdttwpa, o@AAua
feature = xapaktnploTiko

feed = tpopodoTnNON

feedback = avatpogodotnon,
avadpaon

field = medio

file = apyeio

finiteness = mepatotnTa

flag = onuaia, evéeiktng

flow chart = diaypappa porg
font = ypapuatooeipd
foreground = mpooknvio

form = évtumo, popen, oxAua, TUTOG
formal = Tumikog

format = pop@odtumo

formatting = pop@otunnon

free text = eheVBepo Keipevo
function = cuvdaptnon

global = kaBoAikog

graph = ypagog

greedy method = dmAnotn pébodog



hardware = UAIkO

heap = owpdg

help = BonBela

heuristic = evploTikdg
hyphen = mavia
hyphenation = vgpeviouag,
OUN\ABIoPOG

icon = eikovidlo

identifier = avayvwplotikéd
(tautdTNTAg)

ignore = ayvow

image = gIkova, gidwho
immediate = dpeocog

implication = ouvenaywyn
implicit = evwooUpevog, apavig
implied = umovooUpevog
improvement = BeAtiwon
incompatibility = acupfatotnta
indent = ecoxn

index = &gikTng

infinite loop = atéppovag Bpoxog
information = mA\npogopia

information processing = eme€epyaaia
TANPOPOPIWV

inheritance = KAnpovouIKOTNTA
input = eicodog

insertion = elcaywyn, mapeuBoin
installation = eykatdotaon
instance = oTtypoTUTIO
instruction = evtohn

integer = akgpalog

interaction = aA\nAemidpaon
interactive = S10\oyIKOG
interface = Siemagn

interpreter = SlepunveuTtnq
interrupt = Siakomm

intractable = Suoyeiplotog
intricic = eowtepog, evundpyxwy,
€Yyevng

inverse = avtioTpoQoOq

italics = mAQylot XapaKTrpEg
item = otolyeio Sedopévou
iteration = emavaAnyn

job = epyaoia

join = evwvw, ouvdéw, Evwon
jump = d\pa

justification = otoixion

key = kAe1di

keyword = A\é€n-kAe1di

label = eTikéTa

landscape = tomio

library = Bi3AioBrkn

licence = ade1a

life cycle = kOkAog {wrig

link = oUvéeopog, ouvdeon, (evén
linked list = ouvelevypévn Aiota
linker = cuvéétng

linking = StacUvdeon

list = Niota

listing = mapdBeon, katahoypdenon
literal = kuploAekTikr oTaBepd
loader = popTwWTAG

local = tomké¢

logic = Aoyikn

logical = hoyikdg

loop = Bpoxoc

machine language = yA\wooa pnxaviig
macro (instruction) = HOKPOEVTOAN
main program = KUPIL0 TIPOYPAUUA
maintenance = cuvtripnon
manipulation = xelplopog

manual = gyxe1pidlo, XElPoKivnTog
map = ameIkovIoN

mark = onpuadt

mask = pdoka

matching = taiplaopa, Tavtion
matrix = ptpa

menu = KATAAoyog EMAOYWV, LEVOU
merging = CUYXWVELON

mirroring = KOBPEMTIONOG

mode = katdotaon, TPémog
modify = tpomomnolw, peTaBaNw

modular = SopooTolxelwToC,
TUNMUATIKOG

module = SopooTolxeio, SopIKA
evéTNTa

monadic operation = HovoTeAng
npa&n

monitor = unvuTopag, MapakoAoudw
move = JETAKIVW

multimedia = moAupéoa

natural language = @uoikr y\wooa

negation = dpvnon, Aoyikn
avTiotpo®n, mpaén OXI

nested = eUPWAEVEVOG

nesting = wAiaoua
nomenclature = ovopatoloyia
numeric = aplOuNTIKOG

object = avtikeipevo

object driven = o&nyoupevog amod To
YEYOVOG

object oriented = avTIKEINEVOOTPAPIG
odd = povog, mepITtdg

office automation = autopatiopodg
ypageiou

office = ypapeio

O-nolation = cupoAiocpog O
operand = Te\eoTéog

operation = mpdén

operator = TEAEOTNG, XEIPIOTAG
optimal = dplotog

option = emAoyn

optional = mpoaipeTikdg

order = 8idtaén

ordering = diataén

output = €€060¢, £€€060¢ Sedopévwv
overflow = uniepyeilion

overlay = emkoAUTTTW

package = makéto

parameter = TAPAUETPOG

parity = icotipia

parsing = GUVTAKTIKH avaAuon
password = cuvOnua

paste = KOMw, CUYKOANW

patch = S1opBwvw mpoxelpa
pattern = oxnpatopop®n
performance = emidoon
permission = Sikaiwua
permutation = petabeon
planning = oxedlaouog,
TIPOYPAUMATIONEG (EpywV)
platform = m\at@odpua, umodoun
pointer = §giktng

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 = enmefepyaaia
program = mpdypaupa
prompt = mpoTponn

property = 1816tnta
pseudocode = PeudoKWSIKAG

pull down menu = KatakoPUPOG
mivakag emAoywv

push = wOnon

quantity = moodtnta

queue = oupd

quit = eykataleinw, aprvw
quotation mark = Sim\d el0aywyikd
radian = akTivio

rank = taén

read = Safalw

ready = €tollog

real = MPAYUATIKOG

record = gyypaen

recursion = avadpopun

reference = avagopd, mapamounh
relation = oxéon

relative = oxeTIKOG

release = ékdoon (AoylopikoU)
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, povOUETPOC
scope = euPéAela

scroll bar = paBdog kOAiong
scrolling = kOA\ion

searching = avalitnon

secondary key = Seutepelov KAe1di
semantics = onpactoloyia
separation = S1aXWPIOHOG
sequence = akohouBia, Siadoxn, oelpd
sequential = akoAouBlakog

serial = oglplakdg

set = ouvoho

shift = oAioBnon, petatomion
simulation = mpooopoiwon
software = AoylouIKo

sorting = taivounon

source =Tnyn

space complexity = moAumhokotnta
XWPOU

specification = mpoSiaypaepn

SQL (Structure Query Language) =
Sopnuévn YAWOoOd EpWTATIAVTHCEWY

stack = oToifa

standardization = Tunomoinon
statement = evtoAn), mpdtaon
(mpoypdpparoc)

static = otatikdg

status = katdotaon

step = BApa

straight exchange sort = tafivépnon
euBeiac avtalayng

string = oTolXEl0OEIPA

structural = Sopnpévog

structure programming = Sounpévog
TIPOYPAUMATIOUOG

subprogram = umonpdypappa

subroutine = umopoutiva

sum = dBpoloua
syntax = CUVTOKTIKO
table = mivakag
testing = Sokiun
text = keipevo

time complexity = xpovikn
moAumAokéTnTa

tool = epyaheio

toolbar = ypauun epyoieiwv
toolbox = epyaleloBnkn

tracing = ixvnA\dtnon

transform = petaoxnuatifw
translate = petagpdalw, HETAPEPW
translator = petagpaotic
trapping = mayidésuon

tree = 6évpo

trial = dokiun

unary = povadlaiog, LoVOTEANG
unconditional jump = dApa xwpig
ouvOnkn

underflow = umtoxeihion
underscore = XapaKTHpag _

undo = avatpénw

update = evnuepwvw

upgrade = avafdabuion

user = Xpnotng

utility program = fonOntiko
npoypappa

validation = emkUpwon

variable = petafAnt)

verification = emaAn6suon

verify = emaAnBevw

version = gkdoxr, mapalayrj, ékdoon
virus = 10¢

visual = omTikog

watchpoint = onpeio mapatrjpnong
window = mapdaBupo

write = ypapw
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