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MpoAoyog

To BiBAio auto ameuBUveTal otoug pabntég ' Tagng Texvoloyikng Ka-
TeVBuvonc Eviaiwv Aukeiwv, mou mapakolouBouv To padnua "Avantuén
Egappoywv oe Mpoypappatiotikéd MepiBdAlov" tou KukAou MAnpogo-
PIKAG Kal YTTNPECIWV.

To padnua "Avantuén Epappoywv o MNMpoypaupuatiotiko MepiBaiiov”
€X€EL OAV YEVIKO OKOTIO Ol HaBNTEG va avantuEouv avaluTIKr Kal CLVOETI-
Kr} OKEYN, VA AITOKTHO0ULV IKAVOTNTEG HEB0SONOYIKOU XapakKTripa Kal va
MITOpOoUV va eMAUOUV amAd OXETIKA TTpoBARuaTa.

‘OAN n BewpnTIKN TTAEUPA TOU PABHATOC KOAUTTTETAL Ao auTd To BIBAio.
MephapPdvel 14 ke@dhala, TOU PITOPOUV va XwploTtoLv og dUo pépn. To
TIPWTO HEPOC (KEPANaLa 1-5) avagépetal oTi evotnteg Avaiuon MpoBAn-
patog kat Xxediaon alyopiBuov, 6mou n éugacn Sivetal oTnv avantuén
Se€lotTwy aAYopIOUIKAC TPoGEyyilong Twv MPoRAnudTwy. To SelTepPo
MEPOC APIEPWVETAL OTNV UAOTIOINCN TTIPOYPAUUATWY TOC0 o€ TrEPIBANOV
YAWGCOWV TTPOYPAUUATIONOU uPnAol emméSou 60O Kal G€ AVTIKEIUEVO-
OTPAYPEG.

Ta 800 autd pépn tou PifAiou dev gival ave€dptnta peta&l Toug. Yu-
vABw¢ 0 oKoTOG TNG Snuioupyiag evog akyopiBuou eival oTn cuvéxela
N KATAOKEUN €VOC Tpoypappatoc. Etol o BiBAio autd dev mpoopiletal
yta va diafaotei ogiplakd. O pabntrc 8a akohouBei Tig umodeifelg Tou
KaBNynTr OXETIKA PE TN Oglpd HEAETNG TWV KEQAAaiwV. A onpelwOe( e
OTL ouxvd To {810 avTikeipevo pmopei va emavalapfdavetal kat oe AANo
onpeio Tou BiBAiov, av mpokettal yia O€pa mou avtipeTwrtiCetat amod akyo-
PIOUIKN OKOTTIA AN Kal armo TNV TTAEUPA TNG UAOTIOINONG O€ UTTOAOYIOTH.

To BiBAio Mpoo@Epel 0TO HABNTH OAEC TIC YVWOELC KAl TTANPOPOPIES TTOU
gival amapaitnTeg, WOTE AUTOC VA KATAVONOEL JE EUKOAIQ, akpifiEla Kal
CaQPnVELa TIG BACIKEG EVWOIEG AAYOPIOUIKAG KAl TTpoypappaTiopoU. H mpo-
o£yylon Twv gvvolwy yivetal péoa amod moAAd mapadeiypata og CUOXETI-
on he AAa HabrpaTa Kal YVWOTIKA AVTIKEIHEVA.

2710 BIBAio Sev avallovTal TEXVIKEG 1] ANNEC AETITOUEPELEC CUYKEKPIE-
VOU AOYIOUIKOU (YAWOOWV TTPOYPAMMATIOHOV). QoTdo0 Sev amogevyo-
VTal KATIOLEG AVAPOPEC OE YWWOTA TTPOYPAUUATIOTIKA TepIBdllovTa,
oV yivovtal yia Adyoug mAnpdtntac. H avantuén twv mpoypauudtwy
TTOU ava@épovTal w¢ mapadeiypata, yivetal o€ pia utoBeTIkr YAwooad
TIPOYPAUMATIOMOU, N omroia BERala akoAoUBE( TIC YeVIKEG ApXEC TwV OUY-
XPOVWV TIPAYUATIKWY YAWOOWV TTpoypappatiopol. H umoBetikn auth
yYAwooa amokaleital TAQZZA kal 61w¢ Ba yivel apéowc @avepod, n HeTa-
TPOTIN €VOC TTpoypdppatog amod tn MAQIIA o€ pia TPayUaTiK YAwood
TIPOYPAUUATIOMOU givatl amAr umdBeon.



MNa tv umofordnon TnNg avayvwoludTnTag, EKTOC amo ox\paTa, Tiva-
KeG Kal Stagopa mAaiola, €xouv xpnotuomotndei kat apkeTd elkovidla Ta
omoia xapaktnpi{ouv To PEPOG TOU KEIUEVOU TTOU cuvoSeVOLV. Ta EIKOVI-
Sla auTd Kal n onuacia Toug givat:

LupBouAn Xpniown MAnpogopia
H oxediaon evog kahou H ouvBnikn gival pla Aoyikn
TpOMoU nkowvwviag Pe €K@paaon.

TOoV XpAOTN €ival 10 PLod
pLag KaAng epappoyng,
€101KA 0T0 XWPO TWV

EQAPHUOYWY MOAUPETWV.

\_

Inpeiwon MNpoooxn
H evtoAn Y€ pLa eVvioAn
Apxn_egnavdAnying... €KXWPNONG N YETABANTA
Méxpig_6tou ekteleital Kal n €K@paon npenetL va
onwadAnote pia @opd. elvat tou 18{ou tUnou.
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Elcaywyn

To mpoPAnpa amoteAei €vvola TOU amavtatal o€ ONEG TIG ETIOTAMEG Kal
Toug KAAS0UG Toug, al\d mapdAAnAa Kal otnv Kabnueptvn pag (wn. Téoo
N AVTILETWTTION, 000 Kal N S1aTUTTWon vog TPOoBARMATOC, ATTOTEAOUV
Sladikacieg mou amartouv IS1AITEPES AVAANUTIKEG KAl CUVOETIKEG IKAVOTN-
TG, 0pBONOYIKN OKEWYN, AANA Kal OWOTS Kal EUTTEPIOTATWHUEVO XEIPIOUS
NG QUOIKNG YAWooaG. Ot Se€10TNTEC TTOU ATTOKTWVTAL ATTd TOUG HaBNTEG
MEOW TNG EVAOXOANONG TOUG HE TNV avAAuon Kal Tov oplopd mpoAnua-
TWV, AOTEAOVV £QOSIA YEVIKAE XPNOTIKOTNTAC, APOU UImopolV va Aoyi-
(ovTal oav yVwoTIKA epyaleia xprioipa yia KaBe SpaotnplotnTa mou &ite
SlamepvA OAO TO PACHA TWV EMIOTNMWY, EITE AVAPEPETAL OE KABNUEPIVES
KOTOOTAOEIC.

AbakTikoi oTé)Ol

> TOXO0l TOU KEQAAQIOU AUTOU givat:

[0 va pmopoUlV KAatapxnV ol HabnTég va KAatavoouv TARPWG Ta TTPoBAN-
paTa Tou Toug Tibevtal,

[0 va pmopoUv 0Tn CLVEXELD VA TTPoad1opi{ouV TA CUCTATIKA HUEPN EVOC
npoBAfpatog,

[0 va pmopoulv va avaluouv éva mpoBAnua o€ AAAa amlouoTepQ,

[J va KataoTouv IKavoi va mpoodiopifouv ta Sedopéva TTou Toug opé-
XOVTal IO TNV QVTIPETWTILION TOU TTPoBARaTOG,

[0 va pmopouv va mpoadlopifouv ta {NnTOUHEVA ATTOTEAECHATA KAl TN
pop®n amdédoon ¢ Toug,

[0 va eival og 6¢on va Bcouv ol idlol mpoARpata SlaTumwVoVTAG Ta Pe
akpifela kal TAnPoTNTA.

MNpogpwTtAOEIC

[0 Oewpei¢ onUAVTIKS TO YEYOVOG Va HIAGG Kal VA YPAPELG TTOAU KOAA TN
PUOIKA YAWooa otV MPooTdBeld oou va emAUCELG £va TuXaio TTPo-
BAnua;

0 'Exelg akoUoel yla "to mpoBAnpa Tou €toug 2000";

O Ymdapxetl vonpatikn dtagopd avapeoa otoug 0poug dedopévo Kal
mAnpoopia;

0 '‘Otav avagpepopacte o€ MPoARUaATa, EUUECH OSNAWVOUE TNV avAaykn
XPONG UTTOAOYIOTWV YIa TNV AVTIUETWITION TOUG
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1.1 | H évvoia mpofAnpa

H kaBnueptvr eumelpia Kal TPAKTIKY Hag ep@avilel ToANA Kal molkila
TTPORAAATA TTOU HAC ArTacX0AOUV EITE OTOV TIPOOWTTIKO HAG XWPO, E(TE
OTOV KOIVWVIKO HAG XWPO YEVIKOTEPA. Ol OTATIOTIKEG Kal 0l SNOOKOTH-
0O€IG, TToU BAETTOUV KATA KAlPOoUE TO WG TNS SNUootdTNTAC, KATayPAPOUV
TA ONUAVTIKOTEPA TIPOBARATA TTOU ATTACXOAOUV TO KOWWVIKO CUVOAO.
Ot meploodtepol amd UAC OHUEPQ, OE Wi TBavr €pguva OXETIKN UE TA
KUPLOTEPA TTPOBARATA TTOU armacXoAoUv TV eANnVIKA Kowvwvia, Ba ama-
VTOUOAE TIWG aVAPESA 0Ta BacikoTepa MpoBAnRata Bpiokovtal n avep-
yia, Ta vapKwTikd, n evogofia. Omwe emiong o€ pia mapodpola épguva
TToU Ba ETTIKEIPOVUOE VA EVTOTTIOEL T KUPLOTEPA TTAYKOOHIA TIPOBARaATa
TTOU ATTACXOAOUV TNV ENANVIKA Kolvwvia, Ba amavtoVoae mwg oav Kupla
mpoPARuaTa BEwPOUUE TOV TOAEWO KAl TN MOAUVOH TOU TTEPIBANOVTOC.

Me tov 6po MpdPAnua svvoeitai uia katdotaon n omoia xprilet avti-
ueTwmong, amautei Avon, n &g Abon tng Sev gival yvwotr), oUTe mpo-
pavric.

AMN\ou gidoug amavtrioelg, mou Ba Bplokdvtouoav og AN @Acua, AAo
€Vpo¢, Ba divape av n epwWTNON APOPOUCE OTA TIPOCWTTIKA HAC TTPORAR-
pata. NMoANoi amd pag mbavo va avé@epav emayyeAUATIKA TTPoBARUaTA
pe Tov pyodOTN TOUG, TPOOWTTIKA TTPORBAAATA 0T OX€0N TOUG 1 TIPO-
BARuata mou oxetiCovtal pe amid Bépata Tng kabnuepivig {wng.

H omapén mpoPAnudtwy dev amoTeAel XApAKTNPLIOTIKO YVWPEICHA TNG
€moxNG Hag. Mia anmin epiynon avd Tig oeAideC TG loTopiag apkei yla
va pag empePaiwoet 6T1 og kKABe emoxr avagépovtal mpofArjuata dtagpo-
PETIKNAG VPNG Kal EPPENELAC.

1 O'Ounpocotnv INada meplypd@el To TPOBANUA TTOU AVTILETWTI(AV Ol
‘EAANveG moAopknTéG TG Tpoiag, péxpt o Oduooéag va emvoroel To
Aoupelo Immo.

1 To mpoPAnua HETPNONG TOU XPOVOU, TTOU aTTOTEAOUOE TAUTOXPOVA av-
Bpwmvn avdaykn, EOe va avTIHeTWITIOEL N Eu@AvIon TNS KAeEYLSpaC
KOl TOU EKKPEUOUG.

1 TpofBARpata KovwvIKNAE adikiag Kal EKPETAMNEVONC ATAV AUTA TToU
odnynoav otnv epgavion tou Robin Wood ota ddon tng emapyiag tou
Nottingham.

1 To mpoBAnua e To PUXOC TTOU AVTIUETWITIOAV TA OTPATEVHATA TOU
NamoAéovta otnv ekotpateia Tou otn Pwoia eixe ocav amotéAeopa tnv
QVOKOTIH TNG TTPOEAAONG KAl TNV oToBoxwpnor Tou.

1 YoBapotata mpoBAnuata emdnuIWy, OTIWE N TAVOUKAQ, N XOAépa Kal
n Avooa, apdvilav kabnuepivd XIMAde¢ avBpwToug Tov TTEPACHEVO
aAlWVa PEXPLG OTOU EMOTAMOVEC, OTIWG o Pasteur kat o Fleming, va ava-
KOAUYPOUV Ta KATAAANAa pBOALa.

1. ANAAYZH MPOBAHMATOZXZ
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‘Eva amod ta onpavtikdtepa TPOBARUATA OTO XWPEO TWV UTTOAOYIOTWY €ival AuTO TTOU AVAPEPETAL OV
MPOBANua tou £touc 2000 (millennium bug). To mpoBAnua evtomifetal 0To OTI Ol UTTOAOYIOTEC JE-
TPOULV TNV nuepopnvia pévo pe SVo otolxeia yla kB éva amd ta tpia cuvOeTikA TNG. Na mapddetyua,
N nuepounvia 15 Ampihiou 1999 cupBoAiletal pe Tov Kwdikd 150499.

ATIO TIC TTPWTEC TTEPIOSOUC AEITOUPYIAC TWV UTTOAOYIOTWY, TOTE TTOU YIvoTav KABe Suvatr mpoomdbeia
va e€olkovounBei TOAUTIUOC ATOBNKEVUTIKOC XWPOC, KABIEPWONKE N Kataypa@r TNG NUEPOUNVIOG UE
TOV TIAPATIAVW TPOTTO0. OTOTE N TPWTN HéPA Tou 210u alwva Ba cupBoAiletal pe Tov Kwdikd 010100,
ipdyua mou Ba em@épel PeyAAn avaoTATWON Kal CUYXUON GTOUC UTTOAOYICHOUG TTou Ba TTpayuato-
TIOlOUV Ol UTTOAOYIOTEC,

H auyn tou 2000 amellei va "tpeAavel” Toug UTTOAOYIOTEG. Ot AUTOUATEG PNXAVEG GUVOAaYWV (ATM)
Twv Tpamewv umopei va pn divouv Ae@td 1} va Sivouv amioTeuta mood Tou va pdnv avtamokpivo-
VTAL OTIC TIPAYUATIKEG KATABEDELG TWV TTEAATWV. Ta UnXavoypa@nuéva AoyloTrpLa TwV EMXELPHOEWY
pmopei va amodidouv TpeAoUG TTIVAKEG OIKOVOUIKWY OTOLXEIWV TTOU KAMIO OXEON VA PNV €X0UV JE
TNV MPAYHATIKOTNTA. Eva €UpU @ACHA KOIVWVIKWY UTTNPEECIWOV —A0QANICH, UYEIOVOUIKN TTEQIBAAYN,
TTAPOXH EVEPYELAC, METAPOPEC KATL.— TIAPEXOVTAL UECA ATTO XPNON TTOAUTTAOKWY UTTOAOYIOTIKWY OU-
OTNUATWY, TTOU atrEINOUVTAL Ao To MPORANUA Tou étouc 2000.

To {ATNUa 600 Kat av Qaivetal am\o, 0TV TPAYUATIKOTNTA Eival TTOAUTTAOKO Kal KUPIWG UImopEi va
€xel MAeVPEC ToU Sev pumopouv va TIPoAe@BoUV. Ot eMMTWOELG TOU TPORAAATOCG TOU £Toug 2000
pmopei va gival TTOAU HEYANES. To TPOBANUA TIPETIEL VA AVTIUETWTTIOTEL e KABAPA TEXVIKOUC TPOTIOUC,
Sev MavEL OUWE VA €XEL KAl AEITOUPYIKEC, OIKOVOUIKEG KOl VOULKES TIPOEKTAOCELC.

J

To MPORANHA TNG LETAPOPAG TNG NAEKTPIKNG EVEPYELAG aTTd TOV TOTIO
TTAPAYWYNAC OTA ONUEIA KATAVAAWONC TTOVOKEPAANIACE TTOAU TOUG
UTTELBUVOUC TIEPACUEVWV ETTOXWV UEXPL VA EUPAVIOTOUV Ol UETACKN-
MaTIOTEG Ol oTroiol €dwaav AUon oto TPORANUa.

To evepyelako mpdPANpa and Tnv amoPn Twv anobedTwy Tou ama-
oXOANnoe évtova, aANd Kat e€akoAouBei va amacXoAel TNV maykOouLa
KolvOTNTA, 08rynoe 0TNV LIOBETNON ATTIWV HOPPWY EVEPYELAC, OTTWC
givat n NAlakn evépyela, N aloAiKr evépyela kal n Bropada.

To mpoBAnpa TNG TPUTAG Tou 6LOVTOC, KAl KAT' EMEKTACN TO TIPOBAN-
Ha TNG TPOOTACIAG TOU QUOLKOU TTEPIBAANOVTOG, AVTIUETWTTIOTNKE OF
TPWTO BABUS UE TOV TTEPIOPIOUO EKTTOUTTAG XAwpopBopavBpdkwy
amo TI¢ Blounxavikég povadeg mou amoteAoUv TNV KUPLa altia Tou
mpofBAnpaToc.

Duotkd @avopeva, OTTWG EKPHEELC NPALOTEIWY, TAAIPPOLaKA KUUA-
T, OEIOMOI KAl TUQPWVEC, ATTOTEAOUV ONUAVTIKA TTPOBAAATA KO
Kal 0TNV €MOXN HAG, LE amTOTEAECHA Ol TTANBUCUOI TWV TTEPLOXWYV TTOU
TAATTOVTAL VA PETPOUV avOpwiva BUHATA, VO UTTOKEIVTAL OIKOVOIKH
KATaoTPO®N Kal va avaykalovtal TOAEG opEG OE HETAKIVNON.

O umooITIoPOG EVOC TIOAU peYANOU PEPOUG TOU TTANBUOHOU TNG apPIKa-
VIKNG KUpLa NTEipou, ot kaBnuepvoi Bavatot ToAwv avBpwiwy, e161KA
MIKpwV TTaS1WV, ammoTeAEl £va armo ta coapdtepa MPOoRARATA TNG av-
BpwndTNTAC OAPEPQA, XWPIC VA EXEL UTTOPETEL VA AVTIUETWTTIOTEL EMTOP-
KWE armo TIC avOpWTTIOTIKEG OPYAVWOELS Kal Toug OleBveic opyaviouou.
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O H apyn taxutnta petddoong twv Sedopévwy o€ OXEON LIE TIC ATTAITHOELG
NG oLyXpPovNng Texvoloyiag amoTeAel éva mpoRANUa mou avTiueTwTie-
Tal O€ IKAVOTTOINTIKO BABUo6 amod TNV TEXVOAOYIA TWV OTITIKWY IVWV.

0 H evomoinon Twv tecodpwv mediwv Suvdpewy, Tou BapuTikoU, TOu
NAEKTPOMAYVNTIKOU, TOU a0BEVOUC TTUPNVIKOU Kal TOU loXupoUL Tupn-
VIKOU, amoTeAEl éva MpoBANua TG oUYXpovng PUCIKNAG TTOU, TTPOG TO
mapodv, Sev €xel emMAUOEL

1.2 | Katavonon mpofBAQuatog

H omoladrimote mpoonmdbela avTIHETWTIONG EVOG TTPOBARATOC gival
KaTadlkaopévn o€ amotuyxia av mTponyouuévwe dev €xel Yivel amoluta
Katavonto To MpofAnua mou tibetal. H katavonon evog mpofARuatog
amotelei ocuvapTtnon Vo MAPAYOVTWY, TNG OWOTHCE SIATUTTWONG EK ME-
pPouG Tou SNUIoUPYOU TOU Kal TG avTioTOolXa OWOTAG EpUNVeiag amd tn
LEPLA EKEIVOU TTOU KAAEITAL VA TO AVTIUETWTTIOEL.

H popen pe tnv omoia mapouvcialetal éva mpoAnua umopei va gival
omolaSATTOTE APKEL va UITOPEL va YiveEl avTIANTITH amo Wia amo Ti¢ mevTe
avOpwmiveg aloBnoelg. To mPSPANUA TG PUTTAVONG TNEG ATUOCPALPAC TNG
TpwTeOVOAG UMopEi va To avTtiAngBOei o kaBévag koltdlovTtag Tov aTTIKO
oupavo 1 avamnvéovtag Ue Suokoia avneopifovtac kamolo Kahokalpivéd
peonuépt tnv 066 Akadnpiac. Ta mpoArjuata kat ta S€ivd Tou TaAadimw-
POULV Kal GKOTWVOUV XIAASEC cuvavBpwmmoug pag eEAITIOG TWV TTOAEUIKWY
OUYKPOUOEWV 0Ta Slapopa Pépn Tou KOOUOU, Pag YivovTal yVwoTd ite
Slapdalovtag epnuepideg, eite akovyovtag To padloPwvo, eite BAEmovTag
TnAedpaon.

Ta mpoBAruaTa mou pmopei va KAnBoUUE va AVTIMETWTTIOCOUUE KATA TN
Sidpkela TnG (wng pag Pmopolv va avapépovtal o€ omolovORToTE To-
péa. Mmopei va a@opolv oTa pabnuatikd, oTn GUOIKH, 0T AOYIKN, 0TNV
kaBnuepivi {wn A otidrimmote AAAo Ba pumopoUoe KATIOIOG VO OKEPTEI.
Mmopei va amaitouvTal YVWOELG CUYKEKPIMEVWY ETTIOTNHWV 1 KTTOPEL Ol
BlwHATIKEG MG KATAOTAOEIC KAl EUTTEIPIEC VA ETAPKOUV YIA TNV AVTIE-
TWOT TouG. Mmopei va gival TOAUTTAOKA 1] OXETIKA ATTAG, TTPWTOYVWEA
1 ouvnBilouéva. Y& KABe OpwC TepimTwon Ba MPEMel va yivouv amoAUTw G
KaTavonTa TpLV Yivel KABE mPooTddela aVTILETWITIONG TOUC.

H katavénon evog mpofAnuatog e€aptatal o€ peydho Babuod amé tn dia-
TUnwon Tou. OmolodAmoTe Héco pmopei va xpnotpomnolnBei yia va amodo-
Bei n Slatumwon evog MpoARATOC. ZuvnBéoTepo amd OAa gival o Adyog,
€iTe 0 MPOYOPIKOG €iTe O YPANTOG.

Tapnvela diatunwong

O Aoyoc oav PECO EMIKOIVWVIAC KAl ouveVVONoNG TIPETTEL va XapaKTnpile-
Tat amd canvela. Aotoxn xprion opoloyiag, AavBacpévn ovvtaén, givat
600 oToIXEID TTOU UITOPOUV VA TIPOKAAECOUV TIAPEPUNVEIEG KA TTAPATIAQ-
VAOEIC. H IKavoTNTa EKQPOPAC CWOTOU TIPOPOPIKOU Kal YPATToU Adyou
amoTeAEl HEYANO TIPOTEPNUA Yla KABe dtopo. H mapepunveia ivat Suva-
T AKOUA KAl OE TIEPITITWOELC OTTOU ONOL Ol AeEIKOAOYIKOI KOl GUVTAKTIKOI
KOVOVEC KpATOUVTAlL [iE EUAABELa.

1. ANAAYZH MPOBAHMATOZXZ
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MAPAAEITMA 1

‘Evag moAudoxolog emixelpnuatiag amguOoveratl otn cu{uyo Tou Kal
™G {NTd va @pPoVvTioEl yia TNV ayopd avapvnoTIKwV Swpwv yla HepL-
KOUG TaldIKoUG TOU iAouG, TTOU TIPOKEITAL VO CUVAVTHOEL HETA ATTO
mdpa moAAa xpovia. H c0u{uyog tou {ntdel va tn¢ Swoel Kamota xapa-
KTNPIOTIKA YVWEICHATA TWwV QIAWV TOU, £TOL WOTE VA YiVEL TIO EUKOAN
n emAoyn Twv Swpwv.

Tehikd, autd mou MAnpo@opeital n oV{UYog amd Tov EMIKEIPNUATIO OXETI-
KA JE TOUG QiAoug Tou gival Tw¢:

O lavvng kai n Mapia sivai mavtpeuévol. O Xpriotog eivar abAnTIko¢ TUmoc.
H EXévn eivai mpoiotauévn o€ tpdmeda.

Mpdyparti, n ouluyog PPOVTIoE Kal ayopace Ta Swpea yla Toug GiAoug Tou
ETTIXEPNUATIA KAl TA €0TEINE OTO Ypa@eio Tou. H mapalafn twv dwpwv
TwV QIAwWV Tou €KpUE yia Tov emixelpnpatia pa ékmAnén. Ta dwpa mou
mapéhafe ATav Tpia, evw o idlog mepiueve Téoogpa. Emkolvwvnoe aué-
owg Ye T oL{UYO Tov, N omoia OPWE Tov SlafeBaiwaoe 0TI EKave TIG EMAO-
Y£€C TNG akPIBWS cUMPWVA LIE TIC TTANPOPOPIEC TTOU TNC €iXE 0 i610¢ dwoel
OXETIKA e TOUG Qiloug Tou. To éva amo Ta tpia dwpa mpooplldTav yia To
Cevydpl Twv QiIAwWV TOU. TNV TTPAYUATIKOTNTA 0w (euydpl @iAwv Sev
uTTiPXE. AHEOWC €yIve KATAvoNTA N attia Tng mapamiAdvnong.

To mpoBAnua TG ayopdc Twv SWPWV AVTIMETWTIOTNKE amd tn culuyo
OUPPWVA UE TIG TTANPOPOPIEG TTOU gixe TAPEL H mapamAdvnon tng ogei-
A\ETAL OTOV TPOTIO TTOU £pUNVEVCE TNV TipoTacn O [tdvvng kai n Mapia sivai
mavtpeuévol. H mpotaon embéxetal U0 SIaPOPETIKES, KAl TAUTOXPOVA
OWOTEC, EpUNVEieC. To YeYovoC auTo —Tng amodeKTn¢ SITANG EpuUnveiag—
o@eileTal 0To OTI N SIATUTIWON TNS APAVEL TIEPIBWPLA YIa KATL TETOLO.
Mpwtn gppnveia: O lidvvne kat n Mapia sivai mavtpeuévol petaél Toug.
Aevtepn eppnveia: O Mdvvng eival mavtpeuévoc kai n Mapia sivai mavtpe-
Uévn.

O1 800 Sl0QOPETIKEC AUTEC EPUNVEIEC OPEINOVTAL GTOV ACAPH CUVOETIKO
poAo mou Siadpapatifel oTn CUYKEKPIUEVN TTPOTACH O AOYIKOC TEAECTNC
KAL Agv gival ca@éc amd tn Slatumwon, av o TEAEOTAG ouvdéel SUo uTo-
KE(MEVa HIag kUplag mpdtaong (mpwtn epunveia) fi av ouvdéel Suo umo-
VOOUMEVEC KUPLEC TTPOTACELC (HeUTEPN EPUNVEIQ).

lMvetat Aourmdv avtiAnTtéd 1o €181k BApog mou €xel n owoTtr Slatumwon
0TN OWOTH KATAVONON VOGS TTPOBARMATOC.

Y NUAVTIKOC OKOMA TTAPAYOVTAC OTN CWOTH AVTILETWITION £VOC TIPOPBAR-
MATOC €ival N amocagnvion Tou XWPou oTov omoio avagépetat. H mAn-
PO@OpPIa AUTH TTAPEXETAL ETTIONG ATIO TNV EKPYWVNON TOU TIPORBARATOG.
Ta 6edopéva Tou mpoArpaToc givat autd mou Ba pag mapéxouv auTiv
TNV mAnpogopia.
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Me Tov 6po bedouévo dnAwvetal omolobnmoTe oTolyEio Umopei va yi-

VEL QVTIANTTTO a7mé évav TOUAGXIOTOV TTAPATNPNTI UE pia armd Ti¢ TEVTE
Q106 0eIc Tov.

Me Tov 6po mAnpogopia avapépetal omoloSHITOTE yVwOolaKo OTOIXEI0
nmpoépxetal amo eme€epyaoia SsdouEvwy.

O 6pog eme€epyaania Sedouévwy dnAwvel ekeivn ) Siadikaoia katd
TNV oroia évag "unxaviouog” 6éxetal Sebouéva, ta emeéepydletal oUy-
pwva e évav mpokaboplouévo tpdmo kat amodidel mAnpoopiec.
Emi xiAieTieg o "unxavioudg" eme€epyaoiag twv Sedouévwy Atav Kai
eéakodouBei va ival o avOpwmvog eykEPaog. ZTiG UEPES Uag, Evag
dAo¢ "unxavioudc” emeepyaoiag Sedouévwy givai o UTToAoyIOTHG.

1.3 | Aopn mpoBApaToq

H katavonon Tou mpofAnuatoc gival facikn mpolmobeon yia va yivel
0Tn ouvéxela SuvaTtr N owoTr amoTUNwaon TNG Sopng Tou. H kataypa-
@1 TNG SOUNG evVOC TPOoPARATOG onuaivel autdpata OTL EXEL ApXioEL N
Siadikacia avaluong tou mpoArjuatog o AAka amlovoTtepa. Me Tn o€l
pA TOoug Ta Véa TTpoBAjUaTa prmopolV va avaAuBouv og AAAa, akdun o
amAd. H Siadikacia autr TG avaAuong UITOPE( va CUVEXIOTEL HEXPIC OTOU
Ta empépoug mpoAnuata mou mpoékupav BewpnBouv apkeTd amid Kalt
N QAVTIPETWTTION TOUG XOPAKTNPIOTEL w¢ SuvaTth.

Me tov 6po Soun evéc mpoBAruatog avapepOUAoTE 0TA CUOTATIKA
TOU UEPN, OTA EMUEPOUG TURUATA TTOU TO ATTOTEAOUV KaBWG e7miong Ka
oToV TPO7TO TTOU QUTA Ta uépn ouvééovtal UeTaél TOUG.

H duokoAia avTIHeTWMIoONE TwV TTPORANUATWY EAATTWVETAL 60O TIEPIO-
OOTEPO TIPOXWPAEL N AVAAUOTH Toug o€ amlovoTtepa pofBAnuata. O ka-
TOKEPUATIOPOG VOC TTPpoRARATOC o€ AAa amoloTepa gival pia and
TI¢ S1ad1kaoieg Tou evepyoTolouV Kal apfBAUVoUV TOCO TN OKEYN, AANd
KUPIWE TNV AVOAUTIKN IKAVOTNTA TOU ATOHOU.

MAPAAEITMA 2
Ac unoBécoupe 6Tt TiBeTal cav MPABANMA To OEpa AVTIHETWTIONG TWV
VOPKWTIKWV.

H avtipetwmion tou mpofAnpatog Ba yivel am\oloTEPN av UITOPECOUUE
va avaAUooUE To TPORANUa o AA\a amlouoTepa. To apxiko mPoRANUa
gival "AVTILETWTTION VAPKWTIKWV". AuTtd Ba umopolaoe va avaluBei katap-
X1jv o€ Tpia umoBépata, o Tpia empuépoug mpofAnpuata:

(1) NpdAnyn

(2) ©¢gpancia

(3) Emavévtaén

1. ANAAYZH MPOBAHMATOZXZ
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Ta tpia autd empépouc mpoPAruata mbavo va unv sivat 1dlaitepa Ae-

TITOMEPT £TOL WOTE VA EMTPEMOUV TNV EUKOAN AVTIMETWTTION TOUG. Mpémel

Aolmov kdBe éva amd autd va avalubei oe akdua amlovoTePQ.

‘Etot homov 1o empépoug mpoPAnua (1) NMpoAnyn, pmopsi va avaiubei oe:

(1.1) Zwoth evnuéPWOon TwV TTOANTWY OXETIKA UE To Bépa

(1.2) YrmoBoriBnon mpog tnv katevBuvon avdntuéng evdlaepoviwy,
OPAPATWY Kal OTOXWV €K MEPOUC TWV QR Bwv

(1.3) YmootAptén opddwv avénuévng Bewpntikd "mpodidbeonc”

‘Opola 1o empépoug MpdPAnua (2) Oepaneia, umopei va avaluBei wg

egne:

(2.1) Anuioupyia véwv KpaTIKwV BEPATIEVTIKWY KOIWVOTHTWV

(2.2) Evioxuon umapxouowv BepATEVTIKWY KOIVOTHTWY

(2.3) Anuioupyia KAtdANAWV TUNPATWY 0TA SNUOGCIA VOCOKOUEIQ

Mapopola to empépouc mpoPAnua (3) Emavévtaln, umopei va avaluBei

w¢ akoAoLBwWC:

(3.1) KatamoAéunon tng KOWVWVIKAE TTPOKATAANYNCG EVavTl TwV ameéap-
TNUEVWV

(3.2) Em&oTNON Béocwv epyaaiag yia ame€apTnUéVoUC TPWNV XPHOTEG

3TN OLVEXELa Kat To TPORANUa (1.1) urmopei va avaluBei o am\ovoTtepa:

(1.1.1) Evnuépwon Twv eprifwv péoa amd KatdAAnAa mpoypdppata ota
oxoAeia

(1.1.2) Evnuépwon Twv YOVEWV HE TTpoypdupaTa Tou AAjpou

(1.1.3) Evnuépwon kaBe dAou evSlapePOEVOU TIONTN PE TTIPOYPAUMUA-
Ta TOU Ymoupyeiou Yyeiag

Mia mapopola mapamépa avaiuon Ba pmopouace va yivel Kat yia To mpo-
BAnua (1.2), To omoio Ba pmopovce va avalubei ota €€ amlovoTtepa
npoBAnuara:

(1.2.1) Opyavwon mMoAITIoTIKwY SpacTNPIOTATWY 0TA OXOAEIQ

(1.2.2) Anuioupyia SnuécIwV xwpwv ABANCNC OTIC YEITOVIEC YA TOUG
VEOUC

(1.2.3) Mapoxn kivATpwv ota adId KAl 0TOUG VEOUG Yla TTapakoAouon-
0N KAl CUPHETOXH O KAANTEXVIKA YEYOVOTA

Av n avaluon Tou apxikou mpoRAnuatog Bswpeital emapknig, n Sidomaon
TWV EMUEPOUC TTPORANUATWY O AAA amAoVOTEPA UMTOPEL VA TEPUATI-
otei. O mapamdvw TPAToC MEPLYPAPNC Kal avaluong evog PoBARUATOg
yivetal @paoTikd. O evOlaQEPOPEVOG YIa TNV AVTIUETWTITION TOU APXIKOU
TTPORBAAUATOG €XEL TTAEOV UTTPOCTA TOU VA AVTILMETWITIOEL A OElPd amo
EMPEPOUC TTPOPBANUATA, TA OTTOIA 6TO GUVOAO TOUC EKPPACOLV KAl AVTI-
OTOLXOUV OTO APXIKO TTPOBANUA.

H avaluon autr Tou mpoBAnuatog oe dAAa amoloTepa avadvel ma-
PAAANAa Kat TN doun Tou MPoARUATOC. Na TN YPA@IKN amelkdvion TNG
Soung evog mPoAUATOG XpNOIoToLETaL CUXVOTATA N SlayPAHHATIKE
avamapacTtaaon. ZUPQWVa [E AUTH:
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0 TO apxIKo TPOPANUa avamapioTatal amd éva opBoywvio TapaAAnAo-
YPAUHo
0 kdaBe éva amod Ta amhovoTepa MPOoBARUATA OTA ommoia avaAveTal Eva

omoloSimoTe MPOBANUA avamapioTatal emong amod éva opBoywvio
TAPAAANAGYPALILIO

0 1A mapaAANAOGYPALILA TTOU AVTIOTOLKOUV 0T amAoUOoTEPA TTPOBARUa-
Ta ota omoia avaAvetal éva omotodrimote mpdPAnua oxnpatifovtat
éva emimedo xapunAotepa. Etol o€ kABe katwtePO emimedo, dSnuioup-
yeital n ypagikn avamnapdotaon twv mpofAnudtwy ota omoia ava-
AUovtal Ta TpoARaTa Tou apéowd VPnAdTEPOU emmédou.

H Siaypappatiki avamapdotaon tou mapadeiypatog mou mapatifetal
Tiponyoupeva gaivetal oto oxnua 1.1.

ANTIMETQIMIXH \

I'Iﬁé)\n*n \ Osﬁunsia ‘ Enavévia&n

1.2 1.3 \ 2.1 ‘ 2.2 [ 23 ‘ 3.1

1.1.1 1.2.1
1.1.2 1.2.2
1.1.3 1.2.3

-

3.2

Zy. 1.1. Aiaypauuatikr avamapdotaon mpoBARuatog "AVTIUETWTION VAPKWTIKWY"

H SlaypappaTikn avamapdoTacn MPOO@EPEL LA ATTTH ATTEIKOVION TNG
Soung Tou mpofBAnuatoc. H dnuioupyia tou oxetikoL Slaypduuatog fon-
Bdel 1600 oTNV KAAUTEPN Katavénon tou idlou tou mpofAruatog, 6co
Kat otn oxediaon Tng AVong Tou.

1.4 | KaBopilopog amarticewv

H owotn emiluon evog mpofAnuatog mpoumoBEtel Tov emakplfn mpoo-
Sloplopo twv dedopévwy o Tapéxel To MPORANUa. Atattei emiong ™
AEMTOUEPEIAKN KATAYPAPT) TwV {NTOVHEVWV TIOU AVAREVOVTAL OAV ATTO-
TeEAéopATA TNG EMAUONG TOU TTPORARUATOC.

©a mpémel va 600¢&i peydAn mpoooxn otnv avixveuon twv Sedouévwv
€vo¢ poBAuatoc. Emonpuaivetal mwg dev eival mévtote eukolo va dla-
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Kpivel kamolog ta Sedopéva. YTTAPXOUV TTOAEC TIEPITTWOELG TTPORBANUA-
Twv émou ta Sedopéva Ba mpémel va "avakaAu@Bouv" péoa ota Aeyopeva
Tou mmpoPAuatoc. H diadikacia autr amartel mpoooxr, CUYKEVTPWGN Kal
okéPn. MeBodoloyia mpoadlopiopou Twv dedopévwy evog mPoARUaATog
Sev umdpxel, ouTe Kal peBodoloyia EVTOTIIOHOU Kal amoca@iviong Twv
{nTovpEeVWY evog TTPOBARUATOC.

To ib10 MPooeKTIKA Ba TTPETTEL VA armooa@nVvIoToUV Kal Ta {NToupEvVa Tou
npoPAnuatoc. Aev gival mévtote 18laitepa katavonTto Tt akplBwe nTdel
éva POPANUa. X& pia Tétola mepintwon Ba mpémnel va B€tovtal pia oglpd
Ao EPWTNOELG e OTOXO TN OlEUKPIVION TIBAVWV ATTOPIWV OXETIKA HIE TA
{nTolpeva, ToV TPOTIO MAPOUGIACHE TOUC, TO E0POG TOUG K.ATT. Ot EpWTH-
OE1G QUTEC UITOPOUV va ameuBuvovTal gite 0To dnuioupyod Tou PoPAn-
paTog, eite oTov (810 Hag TOV €AUTO AV EUEIC KAANOUUAOTE VA AVTIHMETWTTI-
OOUE TO TTPOBANUA.

MAPAAEITMA 3

MNa Adyoug a&lohoéynong Tng eKMAISEVTIKAG TOU MOAITIKAG, TO Ymoup-
yeio Naudeiag xperaletatl va evnuepwOei yia ta npoécpata amoteAéopa-
TA QOITNONG TWV HABNTWV TNG XWPAG. ZATNCE AOOV peTagy AAAwV
and v Yanpeoia MAnpo@opIKAG va TApOUGIACEL KAl TA AMTOTEAEGHA-
Ta movu gixav ot padntég tng I taéng tng Texvoloyikng Katevbuvong
Twv Eviaiwv Aukeiwv ota padipata eidikétntag.

To mpoAnua Aoirrdv mou TiBetal sivat: ArmoteAéouara emiboong pabntwy
I taéng Texvoloyikri¢ KatevBuvong ota uabruata ei61kotnTaC.

To mpwTto mpdypa mou anmacxdoAnoe tnv Yrnpeoia MAnpo@opikng Tou
Ymoupyeiou rtav va kataAdBel Tt akpiBwg {nteitat, mpdypa mou Sev @ai-
VETAL APEOWG Ao TO 1I81AITEPA GUVTOO ONUEIWMA TOU TIPOIOTAUEVOU.
‘Etol mpoxwpnoe oTIG £€N1G OKEYEIG:

Mpo@avwg o€ 6,TL aQPopPd oTN XPOVIKN Tepiodo, mpdyua 1o omoio dev
avagépetal, To Yrmoupyeio xpetdletal Ta amoteAéopata TnG mponyou-
MEVNC OXOAIKNE XPOVIAG Yla OAn T Xwpa. N'vwpiloupe og mdoa Kat mota
AUkela Aertovpynoe n Texvohoyikr KatevBuvon. N'vwpifoupe emiong ot
Ta padruata e181kOTNTAC TNS KATELBUVONC AUTAC Eival Téooepa. ETol @ai-
vetal 6Tt {NTolvTal TA ATTOTEAECUATA POITNONG OAWV TWV HABNTWV TNG
I taénc Twv mo mavw AUKeiwv yia KABe éva amod ta Téoogpa padnuata
e1d1kéTNTOC.

Mota gival opwe akplBwe Ta {nTolpEVa; e KABe pabnua KABe pabntnc
Aappavet évav Tehikd Babuo. Av CUYKEVTPWOOUUE ONEC TIC BaBuoloyieg
amd 6Aa Ta oxoAeia Kal yla Kabe pabnua, Tote autd gival Ta {nTouueva
amoteAéouaro;

Y€ KABe AUKelo ONol ot pabntég Tng I Aukeiou Texvoloyikig KateuBuv-
on¢ diddokovtal ta idia pabrjpata. Etot 6,1t {nteital yia 1o cUVoAo Twv
oxoAeiwy, {nteital katapxnv yia éva oxoheio. MmopoUpe Aotrmdv va pele-
TNOOUE TO TTPORANUA Yia éva OXOAEIO Kal UETA VA TO EMEKTEIVOULE Yia
OAa Ta AUKELD TNG XWPAG.
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MNivakag 1.1. Anéonacpa BaBuoAoyiag paBrpatog
IXOAEIO: 90 AYKEIO OEXTAAONIKHE

TAZH: T TMHMA: 2

MAGHMA: Avdntuén E@appoywv o€ MNpoypappatiotikod MepiBdriov
a/a ONOMATENQNYMO TEAIKOX BAOMOX
MaikoUong ABavdatlog 10
MnoupvéAn Alovucia 17
Mulwvdg AAé€avdpog 15

Katomv autwv n ENETN ETTIKEVTPWVETAL O€ £va OXOAE(0. To OXOAEio auTtd
€xel 100 pabntéc otnv I 1dén Aukeiou Texvoloyikng KatevBuvong, ka-
Taveunuévoug o€ tpia TpuApata. Ot Babuoloyieg Twv HabnTwv Kal Twv
TPV TUNUATWY O OAa Ta padnuata emAoyng éxouv Nén kataxwpenOei.
‘Eva tuiRpa tng Babuoloyiog Twv padntwy Tou TPWToU TUAHUATOC Yid TO
padnua "Avantuén E@apuoywv oe MpoypauaTioTiko MepiBaihov” @ai-
vetal otov mivaka 1.1.

YTdpxouV TPEIG KATAoTAOELS Babuoloyiag, kabeuid pe tn fabuoloyia
TWV HabnTtwv kaBevog and ta Tpia TuAMATa. Av TIC EVWOOUE, Ba éxoupe
pia kataotaon ue Tn Babuoloyia OAwv Twv padntwv tng I taéng Texvo-
Moyikrig KateuBuvong Tou cuykekplpévou oxoheiou. Apa autd givatl To
{nTolpEVO ATTOTENEG .

QO0TO00 AUECWE PETA Pmaivouy Ta €N¢ epwTrpaTa: Mmopei kKaveic va
BydAel kamolo cupnépaopa dtafalovtag pia Aiota pe 100 ovopata; Ako-
KN Kal yla va amavtnBei to 1o amkd epwtnpa, é0Tw "mécol mpodyovtal’,
Ba mpémnel KAmolo¢ va Toug PeTprosl. BEéBala cupgépel va petpnBouv au-
Toi mou &gv mpodyovTal, ot omoiol mpogavwe Ba gival Atydtepot, aAld
A\l Sev amo@evyeTal N odpwon 6ANG TNG Aiotac. Oa mpémel &€ va yivel
TTaPOpOoLa Epyacia yia OAa ta oxoAeia.

‘Eva dM\o epwtnpa mou tibeTal eival To €€n¢: MNa Toug okomoUg TnG {NToL-
HEVNG HEAETNC EVOIA@EPEL TTOLOL AKPIBWE MABNTEC TTPOAYyOoVTAL KAl TTOLOI
ox1, | pévo moool mpodyovTal kat mooot Oxy; Eival gavepd oti eviiagépel
10 SeUtepo. Emopévwe To amotéheopa yia 1o €eTalOpeVO OXOAEIO UTTOpE(
va €ival 6Tl o€ auTtd Kat oTo padnua "Avantuén Epapuoywv o MNpoypap-
MaTIoTIKO MeptBalhov" mpodyovTal 92 nabntég evw amoppintovtal 8.
‘Exovtag Katd vou Tov TEAIKO aTdXo, SnAadn 6An tn xwpa, 6a umopovoa-
HE va TTAPOUUE oav TEMKO anmoTéAeopa T.X., OTL €Ml cuvoAou 5809 pabn-
TWV, 5287 pabntég mpodyovTal Kal 522 amoppinmTovTal 0TO CUYKEKPIUEVO
pAOnua. Avtiotoiyol apiBuoi Ba undpyouv kat yia ta AAa pabnuata tng
kateuBuvong. Opwc peyalot kal ToAoi apiBpoi, av kat ival akpifeic, Sev
TIAPEXOUV APECWG TO TIOIOTIKO CUMTTEPACHA TO OTT0I0 €ival To {nTouuEVvo.
Eival mpoTiuoTtePo Aotmmdv va Toug EKPPACOUE OE TTOGOCTO, APOoU £TOI
YiveTal 1Mo €UKOAQ aVTIANTITO TO ATTOTENECA.

‘Ouw¢ TO TPONYOUHEVO aTOTEAECHA SIVEL Evav TTIPWTO XWPICUO TWV Ua-
ONTWV o€ EMTUXOVTEC KAl ATTOTUXOVTEC. AEV ATTAVTA OTO EPWTNA TTOLO
TTOCOOTO HABNTWV APIOTEVOE, TTOIO TTOCOOTO HadNTwV TPE Babuoloyia
TTOU KUMAVONKe amd 10 péxpt 13 KATT. Av €XEL KATTOLOG AUTAC TNG LOPPNS

1. ANAAYZH MPOBAHMATOZXZ

23



TO AMOTENEOUATA, UTTOPEL VA OXNUATIOEL TTOAD KAOAUTEPN EIKOVA YId TNV
kataotaon. Oaivetal Adourmdv 6Tt gival mpoTipdTEPO Ta (NTOLNEVA aro-
TeNéopata va TEPIAAPBAVOLV Kal TTOCOOTA KATA KAipaka Baduoloyiag,
onw¢ mepimou mapouaoidlovtal otov mivaka 1.2.

Mivakag 1.2. AnoteAéopata oto pdBnpa "Avdntuén Egappoyav
oe Mpoypappatiotké MNepiBdAlov” oxoAikou €toug 1999-2000

Xu‘::%?;zﬁrqpoq BaBuog ané | BaBpog €wg Aplepéq Hooog‘téo
670 pdenpa Habntav | pabniav %
Anoppintovtat 0 9 522 9,0
Métpla 10 13 1211 20,8
KaAd 14 15 2120 36,5
oAU kaAd 16 17 1180 20,3
Apiota 18 20 776 13.4
LYNOAO 5809 100

O mivakag 1.2 amokaeital 0Tn LTATIOTIKE TIVAKAG CUXVOTATWY 1 KOTa-
vour} cUXVOTHTWY, 81011 Mapouctdlel To MARBOC Twv povadwyv evog TIAN-
Buopou ou avrikel o€ éva SIACTNUA TIMWV (ATOAUTN CUXVOTNTA) KAl TO
TTOC00TO TWV HovAdwV Tou TANBUGCOU TTou evtAdcoeTal oTo idlo Sidotn-
MO TIHWV (OXETIKA ouxvotnTa).

Mia NN okéyn ival ot emeldn Ta amoteAéopata autd Ba dnuoaoiornol-
nBouvy, Ba NTav KahuTtepa av ameikovi{ovtouoav ypa@ikd. Mpdyuatt pe
€va ypaenua, 6w autd Tou oxripatog 1.2, ival o kabévag o Béon pe
pIa haTid va arTOKOUICEL ONUAVTIKEG TTANPOYOPIEC, XwpPig va xpetdaletal
TNV AMOPVNUOVEUON TWV AplOUwv. ANWOTE OTTWG AL KAl pia TTAALA KI-
VEQIKN TTapoluia "uia eikova a&iel 6co 1000 Aé€elc”

Xapaktnplopog enidoong pabntwyv

2500 1
2000
1500 -
1000

500 A

Anoppintovtat
Métpla

KaAd

MoAU kKaAd
Aplota

2x. 1.2. [pdpnua pafdoypduuatog yia to xapaktnploud emidoong
oto uddnua.

24 ANANTY=ZH EOAPMOTIQN XE MPOTPAMMATIXZTIKO MEPIBAAAON



TéNOG UITOPEL KON VA UTTOAOYIOTEL N Péon TIUN TNG Babuoloyiag, kabwg
Kal n Tummikn amékAion mou Seixvel mdoo Katd péoo 6po améxouv ol Bab-
MoAoyieg amo T péon TIUA.

lNa tnv oAokApwon TG avdiuong Tou TPoARUaTog, Ba mpémel va yi-
VOUV aVANOYEC EVEPYELEC KAl Yia TA UTTONOLTTA Tpia pabrpata I81IKOTNTAC.
Me mapduolo Tpdémo Ba mpEmel va UTTOAOYIGTOUV KATAPXNV Ol EMOOTELG
Twv padntwv TG I 1adéNng Aukeiou Texvohoyikng KateuBuvong Tou evog
OXOAEIOU Kal 0T CUVEXELD OAWV TWV OXOAEIWV TNE XWpag, dnuioupyw-
VTOG KAl YIO QUTA Ta HaBnuaTta Toug avTioTolouG THVAKEG KAl TA KATAA-
AnAa ypagnuata.

ESw n Yrpeoia MANpo@opIKAG Kpivel OTL €xel ONOKANPWOEL TNV avAluon
Tou MPOofARaToc, mou TNG {NTABNKE va AVoEL. Oswpeital 0TI To TPOBAN-
Ha €xel katavonBei mMAfpwc. Eivatl yvwotd mAéov to mepiBaAlov Tou mpo-
BARpaToc, mpwta oto eminedo oxoA&iou KAl KATOMIV 0TO eMMeSO OANG
™G XWwpag, evw n mnyn Twv dedopévwy givat ol kKataotdoelg fabuoloyi-
WV, ol oTToieg UTTAPXOLV. Ta {NTOUUEVA ATTOTEAECUATA £€XOUV ATTOCAPN-
VIOTEL, Kal N Lop@n TToU TTapéXovTal Eival TOoO aplOUNTIKA (amdAutn Kat
TTOCOOTIAIA), 600 KAl SlAyPAUMUATIK.

SUMITEPACHATIKA Ao OAA TA TTAPATTAVW SlapaiveTal Twe Ta oTAdla avTtl-
HETWTTIONG EVOG TPOBANaTog gival Tpia (oxrjpa 1.3):

0 KOTavonon, 6Tou anmalteital N owaoTr Kal TARPNG amoca@rVvion TwvV
Sedopévwv Kal Twv {NToLEVWY TOU TIPOBARUATOG

0 avdAuon, 6mou To apXIkd MPORANpa diaomdtal o AN EMPEPOUG
am\ovoTepa MPofAfuaTa

0 emiAuon, 6mou vAomolgital N AVon Tou TTPORAAUATOC, HECW TNG AVONG
TWV EMPEPOUG TTPOBANUATWV.

1.5 | Katnyopieg mpoBAnudatwv

Ta mpoBAARUATA TTOU ATTAVTWVTAL TOOO 0TOUC SIAPOPOUG EMOTNUOVIKOUG
TOEIG, 000 Kal oTNV KabBnueptvn pag {wry, MoIKIAoOUV w¢ TPo¢ TN GuUon
Touc. Ao Ta mapadeiypata mou €XoUlE TapaBEael, £XEl Yivel avTIANTITO
WG Ta MPoAuata Sev oxetiCovtal UTTOXPEWTIKA KAl ATTOKAEIOTIKA UE TA
MOBNUATIKA 1] YEVIKOTEPA UE MABNUATIKEG KAl UTTOAOYIOTIKEC SladIKATIEC
JE oKoTo TNV emitevén Avong Touc. H Sla@opeTikr uon Twv mpofAnud-
TWV EMTPETIEL TNV KATNYOPLOTIOINOH TOUC CUPPWVA WIE TTOIKIAQ KPITHPLA.

1. Me kpitiipto ™ duvatdtnta emiduong evog mpofAnuatoc, Stakpivou-
UE TPEIC KaTnyopieg TpoBANUdTWY:

L] EmAvowpa cival ekeiva ta mpoPAnpata yia ta omoia n AUCH Toug
givat 6N yvwot kat €xel StatunwBei. EmAUoua pmopei emiong va
XOPAKTNEIOTOUV Kal TIPOBAAATA, TwV OTToiwv N AUon Sev €xel AKO-
pa StatunwBei, aANA 1] cuUVAPELA TOuG e AANa RON eMAUPEVA LG
emtpénel va BewpoLpe oav BERatn Tn Suvatdtnta emiluong Toud.

[] Avoikta ovopdalovtal ekeiva Ta mpoBAfuata yia ta onoia n
AUon touc Sev éxel pev akoua Bpedei, ald mapAaAnAa Sev éxel
amodelyBei, 6Tt Sev emdéxovtal Avon. Zav mapddelypa avolkTol

KATANOHZH

ANAAYZH

ENIAYZH

'

2x. 1.3.
2Tad1a avTIUETWTIONG
nmpoBAruatog
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Me pia anAonotnpévn
npocgyyton, aAyépLBpog
glval pua "ouvtayn” nou
npoaodlopidel T Npénel

va Kdvoupe Kdtw and
OPLOUEVEG OUVONKEG, €101
WOoTE va PTdooupE aToV
€nBupnté okono.

TPORBAAMATOC UTTOPOUKE VA AVAPEPOUE TO TTPOPBANUA TNG EVO-
moinong Twv Tecodpwv mediwv SUVANEWY, TTOU AVAPEPOUNE OE
TIPONYOUUEVN TTAPAYPAPO.

[] AMvta xapaktnpilovtal ekeiva ta TPORAARKATA YIa TA OTTOiA £X0U-
pe @Ttdoet otnv mapadoxn, 0Tt dev emdéxovtal Auon. Tétolou &i-
Soug MPOPANpa ivatl To Yvwotd amod Toug apXaioug EANANVIKOUG
XPOVOUG TPOLANUA TOU TETPAYWVIOUOU Tou KUKAOU. To TTpOBAn-
pa auto Bewpeital AAUTO, 0TNV TIPAYUATIKOTNTA N AUON TTOV ETL-
SéxeTal Eival TPOOEYYIOTIKN.

2. Me kprtrplo 1o Babud d6unong Twv AUGEWY TOUC, Ta EMAUGCIUA TTPO-
BARuaTa pmopouv va SlakplBouv o€ TPEIC ETTIONC KATNYOPIEC:

[l Aopnpéva xapaktnpilovtal ekeiva ta mpoPARUATA TWV OMoiwv
n emiluon mpoépxetatl amo pia avtopatomnotnuévn dadikaaoia. Na
mapdadetyua, n emiduon tng SeutepoPfdbuiac e€iowong amoTelei
éva dopunuévo mpodPANUa, agou o Tpdmog emiluong ¢ e€iowong
€ival yvwoTOG KAl QUTOUATOTTIOINUEVOG.

[J Hmdopnpéva ovopalovtal ta mpoRArfUaTa EKEiVA TWV OTTOIWY
n AUon emMSIWKETAL OTA TTAAICIA EVOC EVPOUC TOAVWV AVCEWY,
a@nVovVTa¢ 0ToV avBpWTTvo TTapdyovTa meplBwpla emAoYNS
™C Zav mapddetypa nuidounuévou mpoBAAUATOC UTOPOUE Va
avag@époupe éva mpdPAnua émou évag ta&idiwtng avalntd va
EMAEEEL TO UETAPOPIKO HECO PETAKIVNONC TOU amod éva PéPOoC o€
kamoto dAho. To mpoPAnua sivat nuidounuévo, Sedopévou OTL N
AUon mou Ba emeyei, mpémel va avalntnBei og éva ovvolo oa-
PW¢ mpokaboplopévo Tou cupmepIAapuBavel 6ha ta diabéoipa
METAPOPIKA HEOQ.

[ A&oéunta xapaktnpilovtal Ta mpoBAfUATA EKEIVA TWV OTIOIWV
ol NUoelg 6ev pmopoUlv va dounBoulv 1 dev éxel SiepeuvnBei o
BdaBoc¢ n duvatotnta SOUNoK¢ Touc. MpwTevovTta poAo oTny rmi-
Auon autou Tou TUToU TTPORANUATWY KATEXEL N avBpwivn Siai-
o0non. Napddeiypa adopntou mpoARpaATOC gival n emAoyr Tou
TPOTIOU, TOU TOTIOU Kal TOU XPOVOoU €VOC epnikou mdptu. Eival
OaPEC OTL Sev UTTAPXKEL KavEVaC TTPOSIATUTTWUEVOG TPOTIOC OpYd-
Vwong evog epnikou AapTu Kat 6Aol ol Tapdyovteg mou Ba to
Slapopewaoouy emagievtal otnv avBpwmivn aicbnon Kai mpoTi-
pNon Twv SlopyavwTwy Tou.

3. To kdBe mpoPAnua o€ 6,T1 apopd oTnV MAUCH TOU gival 0TeEVA OUV-
Oebepévo e TNV évvola Tou alyopibuou mou mapouactdloupe avalu-
TIKA OTO EMOUEVO KEQANALO. Mg KpItrplo To €ido¢ TNE emiAuong mou
emdnTouy, Ta MPofArpaTa SlaKpivovTal OE TPEIG KATNYOPIEC:

L] Améeacng, 6mou n andeaocn mou mpdkertal va AneOei cav Auon
Tou TPOoBAHATOC oL TiBeTal, AmaVTA O€ éva EpWTNUA Kat mao-
VOV auTh n anmdvtnon va givat éva "Nat" rj éva "Ox1". Auto mou
Béhoupe va SlamoTtwoouue o€ éva TpoRAnua amdeaong sivat av
UTTAPXEL amdvTnon Tou Ikavorolei Ta dedopéva mou Bétovtal amod
To TTPOLANUa.
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NMAPAAEIrMA:

Aidetan évag aképatog aptOuog N kat to mpoBAnua mmov tiBetan
givat av o ap1Buog N givat mpwtog.

[] YmoMloyioTikd, 6mou T0 mPoRAnua mou tibstal amartei tn Sie-
VEPYELD UTTOAOYIOHWYV, Yld va prropei va 600l pia amavinon oto
TTPOPANUA. € éva UTTOAOYIOTIKO TTPOBANHA {NTAuE va BpoUue TNV
TIMA TNEG ATTAVTNONG IOV IKavoTTolei Ta SeSopéva TTou TTapEXEL TO
mPSBANUA.

NMAPAAEIrMA:

Aidetal évag aképaiog apiOpog N kat {nreitat va BpeOei méoeg
SiagpopeTikég mapayovtomoli el Tou N urtdpyouv.

[ BeAtioTromoinong, omou 1o mpdPAnua mou Tibetal emlntd 1o
BéATIoTO aMOTEéNEGUA YIa TA CUYKEKPIUEVA dedopéva TTou Slabé-
TEL X€ éva MPOAnua Beitiotomoinong avalntoUue TNV amavin-
on TTOU IKAVOTIOIEL KATA ToV KAAUTEPO TPdTO Ta SeSouéva Tou
TTAPEXEL TO TTPOBANMA.

NMAPAAEIrMA:

AideTau évag aképatog aplOuog N kat {nteital mola givat n mapa-
yovtomoinon yia to N pe To peyaAutepo mA6og mapayoviwv.

1.6 | MPAPANMa Kat UTTOAOYIOTIAG

Ta mpofAfjuata mou kabnuepiva cuvavtdue dev eival mpoAruata Tou
XWPEOU TWV HABNUATIKWY, TNG QUOIKNG 1 TNG OTATIOTIKNG. XuviBwc gival
AlyoTEPO N TTEPIOOOTEPO GUVOETA TTPORAAUATA TIOU N AVTIUETWITION TOUG
YIVETAL AMTOKAEIOTIKA KAl POVO WE BACGN TOUG GUAAOYIOUOUG HAG Kal TN
OKEYN HOG. 2€ KATTOLEG {OWG TIEPITTWOELS XPelAeTAL VA TIIACOUUE HOAUL
KAl XaPTi, | €0TW KAl KATIOLO KOUTTIOUTEPAKL, Y10 VO KAVOUUE HEPIKOUG
aVAYKAioU¢ UTTOAOYIOHOUC. OUWE Ol OTIOLEC TTIPOOTIABEIEC AVTIMETWITIONG
npofAnudtwy otnpifovtal OTIC VONTIKEG Hag SUVAELS, 0T CUANOYIOTIKNA
MAG Kal 0TNV IKAvOTNTA APNG amo@AcEwV.

Kat ot utoAoy1oTéG TTOU €X0UV KUPLOAEKTIKA €10BAAEL oTn {wrj pag, TTou
KaBnpepva epxopaote o emagn padli Toug, mou avavtippnta Epapuo-
Covtal o€ éva peyalo eVPoC TOPEWV Kal SpaoTtnploTATwy, oxeTi(ovTtal Y
™V emiluon MPOBANUATWY, KAl av val e TIolo TPOTo;

Avapeifoha mpofAnuata Auvévtouoav Kal ptv T "yéveon" Twv ummoho-
YloTwv. H Ikavdtnta Tou avBpwmou va avTieTwTiel Kal va EMAVEL TTPO-
BAnuata gival ToAU mpoyevéoTepn TNG EUPAVIONG TOUG. Ol UTTOAOYIOTEG
NnEBav oXeTIKA TApa TTOAU Tpdo@ATA Yia va SpAcouV EMKOUPIKA 0TNV
avBpwmivn dpaotnpldtnTa.

H éva mpog éva avtimapdBeon oTolxeiwv HeTagl avOpwmou Kal uttolo-
ylotn ivat éva evSiagépov "matyvidt”. H NMAnpo@opikn Sev €xel va KAvel
TAEOV OVO UE TOUG UTTOAOYIOTEC, OANA e ToV TpdTTo {WHG Tou avOpwITou.
To avBpwmivo €idog¢, vorjpov ov, S1a0£Tel EUPUTEG ONEC EKEIVEC TIC IKO-

1. ANAAYZH MPOBAHMATOZXZ
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VOTNTEG TTOV ATTAITOUVTAL YA TNV ETITUXT AVTILETWTTION MIAG TEPAOTIAG
yKApag mpoBANUATWY. H TOAUTTAOKOTNTA TWV GUANOYICUWY TTOU UITOPEI
Va eKTENEL 0 AVOPWTTIVOG EYKEPANOG gival e€AIPETIKA PeYAAn. O akpIPBAg
TPOMOC AelToUpYiag Tou avBpwITivou eyKeQAAou e€akoAouBEl va Tapapé-
VEL éva avandvtnto, TOUAAXIOTOV TTPOG TO TTAPOV, EPWTNHAL.

H "oUykpion" Aertoupylwv avBpwTmou Kat UTTOAOYLoTH M@Epel BERata
MO TEPAOTIA TTOLOTIKN Slagopd utép Tou avBpwmou. O UTTOAOYIOTAC
Sev gival évag NAEKTPOVIKOC eyKEPANOG. AUTO TTou KAVEL Sev gival TITOTE
TIEPIOCOTEPO ATIO TO Va XElpiCeTal OTOIXEIQ, EVW TO avBpwITvo VeU A
MTopEi va okEMTeTAL, va TTapdyel 10€€¢. To onueio auTd eival mpwTapxl-
K¢ onuaociac, mpoadlopifovtag pia avaplofitnta TEPACTIA TTOIOTIKA
Slapopd. To onueio ekeivo 0TO OTOIO O UTTOAOYIOTAG UTTEPTEPEL EvavTl
Tou avBpwov gival n TaxuTNTa EKTEAEONC TwV MPA&EWV TOv, TAXUTNTA
n omoia BEATIWVETAL CUVEXEID KATA AAUATWON TPOTIO HE TNV PGS0 TG
TeExvoloyiac.

MpofBAfjuata Ta omoia amartovv MOAAOUC UTTOAOYIOHOUG Yid TNV aVTI-
METWTTION TOUG evdeikvuvTal yla avaBeon MPo¢ eMiAUCN G€ UTTOAOYLOTH.
Am6 ta mapadeiypata mou ava@épinkav oTto KEQAAalo, autd To mapd-
Selyua Tou omoiou n emiAuon Ba umopoloe va avateBei og UTTOAOYIOTH
gival To mapddelypa 3 OXETIKA PE TA ATTOTEAEOUATA QPOITNONG TWV Ha-
onTwv.

Ot A\oyot mou avabétoupe TNV emiluon evog TTPOBAALATOC O UTTOAOYLOTH
oxetiCovtal pe

0 TNV TOAUTTAOKOTNTA TWV UTTIOAOYICUWY,
0 TNV EMAVOANTITIKOTNTA TWV S1adIKaclwy,
0 TNV TaXUTNTA EKTENEONC TWV TIPAEEWY,

0 T0 peydlo ARBog Twv dedopévwy.

‘Ooo kat av Tuxév Eagviddlel, o uTTOAoYIOTHG eV UTTOPE( va eKTeENEL TTapd
MOVO TPEIG AEITOVPYIEC:

[] mpooBean, n omoia amotelei Tn Bacikr apOunTikn MPAagn, dedoué-
VOU OTL Kal ol AAAEC aplOUNTIKEG TTPAEELIC UTTOPOUV VA AVTIMETWTTIL-
otouy, oav diadikaciec mpdobeonc,

[] ouykpion, n omoia ouviotd Tn Baciki Aertoupyia yia Tnv emtéleon
OAwV TwV AoyiKwv PAa&ewy,

[J uetapopd dsdopévwy, Aertoupyia mou miponyeitat Kat EMeTal TG EMe-
Eepyaoiac Sedopévwv.

Ot \ertoupyieg aUTEC Eival APKETEC, WOTE O UTTIONOYIOTIG VA ETITENECEL UE
emtuyia k&Oe gidouc eme€epyacia. Me BAon AUTEC TIC TPEIC AEITOUPYiEC
OIEKTIEPAIWVEL ONEC TIC EPYATIEC TTOU TOU avaBETovTal Kal EMAUEL OAA TA
mpoPAruata mou avalapuPavel.

Eival ca@ég 6T 0 dvBpwmog Ba xpetaldtav xpovia 1 Kal atwveg yla va
EKTENEOEL TIG TTPAEELG EKEIVEC TTOU O UTTOAOYIOTIG UTTOPEL va TIG OANOKAN-
pwoel péoa o€ Aiya poAg Aertd. Eivat Aoimov 1diaitepa xpriotun kat on-
MaVTIKA N TPoo@opd Tou. Opwc dev Ba mpémel va exvAgl Kaveic Twg
N IKAvOTNTA oL TTAPOUGCIAEL O UTTOAOYIOTHAC EKONAWVETAL OE TTOCOOTIKO
emimedo Kal Oxl 0€ TOLOTIKO. Mmopeil va avTiueTwiogl cUVOeTA AoyIKA
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TPOPRAAUATA HOVO EQPOCOV O AVOPWTTOC €XEL PPOVTIOEL TTPONYOUUEVQ,
ME TN Xxpnon KatdAAnAwv mpoypaupdtwy, va tou "618da&el" Tov Tpdmo
QVTIMETWTTIONG Kal EMIAUCNG AUTOU Tou €idoug Twv poPAnudtwv. Mpé-
TIEL VA Yivel amdAuTa KatavonTo we Ta TPOBARUATA KAl Ol AUCELG TOU
npoUmp&av kat e§akoAouBolv va umdpyxouv aveédptnta amd Toug
UTTOAOYIOTEC.

Né€sic-kAelda

Avakegpahaiwon @

3T0 KEQPAAAIO AUTO TTAPOUCIACTNKE N S1OXPOVIKOTNTA TOU TTPOBAAATOC
Kal éylve oagnc n aveéaptnoia Tng AVong Tou amd Tov UMoAoYIoTH. Emi-
onuavonkav Bacikd otolyeia otnv avdluon kat cuvtaén mpoANUATWY
TTIOU A@OPOUV OTN CAPRVELD TN SLATUTTIWONG KAl KAT' EMEKTAON OTNV Ka-
TAVONON TOU TIPOBANUATOC. 2T CUVEXELD TTAPOUCIACTNKE N €vvold TNG
Soun¢ evog PO BARUATOC, TTOU OUCIACTIKA AVAYEL TNV AVAAUCT] TOU OE
AM\a amovotepa. O kaBoplopodg dedopévwy Kal {NTOUUEVWY NTAV AUTO
TTIOU PG amaoxOAnoe otn ouvéxeld. OAOKANPWVOVTAG TO TTPWTO AUTO
KEPANALO TTOPOUCIACALE SIAPOPETIKEG KATNYOPLOTIOINTELG TWV TTPOBAN-
patwv. Tédog mpoodlopicape Toug Adyoug Tou cuvnyopoUV UTTEP TNC
avabeong mpoPANUaToC o€ UTTOAOYIOTH, EvTOTi{OVTAC TAUTOXPOVA TIG
TIOIOTIKEC S1APOPEC AVTIMETWITIONC TTPOBANUATWY AVAPESA GTOV UTTONO-
YLOTH Kal Tov AvBpwrio.

Aedopévo,

AlaypappaTiKA
avamnapdotaon,

Aopny mpoBArpatog,
Enefepyacia Sedopévay,
Katnyopiec mpoAnudtwy,
M\npoyopia,

MpdBANua

J

EpwthoslC - Oépara yia oulitnon @

1. Na yivel cu{TnNoN OXETIKA E TNV AVTILETWITION TTPORANUATWY E TN
XPrion UTTOAOYIOTWV.

2. Na yivel oulnTnon oxeTika pe TN dnuiouvpyia mpoPAnudtwy e€artiag
NG XPNONG UTTOAOYLOTWV.

3. O1paBNnTEG VA avagEPOUV LEPAPXWVTAG TA CNUAVTIKOTEPA KOWWVIKA
PoBAAUATA TTOU KATA TN YVWHN Toug oXeTi(ovTal JE TNV EMOTAUN
NG MANPOPOPIKAC.

4. Na 600¢i 0 oplopog Twv 0pwv dedopévo, ene€epyacia dedouévwy,
mAnpo@opia.

5. Na yivel n ypa@iki avamapdotacn Tou mpoBARUAToC mou meplypd-
(PETAL OTO TTAPASEIYHA TNG EVOTNTAC 1.4.

6. Na avagpepBouv ol katnyopieg Twv MPoBANUATWV.

7. Na motoug Adyouc avatiBetat n emiluon evog mPoBARUATOC O€ UTTO-
\oyloTh;

8. lMeptypdyte TOUG TPOTIOUC TTEPLYPAPNG KAL AVATIAPACTACNG TWV TMPO-
BANUATWV.

1. ANAAYZH MPOBAHMATOZXZ
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Aladiktvo

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

lotooelida pe ApKETA evOIAQEPOUTEC ATTOYELC OE
O,TL apopd oTnV emilucn MTPoRANUATWY. APKETA
uPniou emmédou Bepatoloyia Kat OXETIKNG
Suokoliag, mpoTeivetal yla pabntég pe avénuévo
evolapépov.

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

lotooelida pe 1dlaitepa xapoUuuEvVo Kal

VEQVIKO TIEPIBANNOV, aVaQEPETAL OTNV EMIAVON
poPARpaTog Kal TEPINAUPBAVEL, EKTOC Ao TN
Bewpia mepi emiluong mpoBARUATOC, Wia OElpd amd
TpoARaATA TTOU TTIPOEPXOVTAL ATTIO SLAPOPETIKA
OXOAIKA paBrjpata (AAyeBpa, QUOIKN, XNUEIQ) Kat
AM\OUG ToEiC SpaoTnploTHTWV.

30

ANANTY=ZH EOAPMOTIQN XE MPOTPAMMATIXZTIKO MEPIBAAAON



@® KegpdAawo

Baowkeég ‘Evvolec
AAyopiBuwv

_nEPIEXOMENA

T gival aAyépBuog

Znoudaldtnta
aAyopiBuwv

Mepypapn kat
avanapdotacn
aAyopiBuwv

Baowkég ouviotwoeg/
EVIOAEG €VOG
aAyopiBuou

=l




32

Elcaywyn

Apxikd e€nyeital o 6pog alydplBuog kat mapabétovtal ta omoudaldtepa
KPITNPLA TTOU TIPETTIEL VA TTANPOI KAOE aAydpIBUOC. 3TN CUVEXELD, N OTTOU-
SaldétnTta Twv alyopibuwv cuvduddletal pe TNV €EENEN TNG EMOTAKNG TNG
MAnpo@opIknc. H eplypagn Kat avamapdotaon Twv alyopibuwv Sivetal
AVOAUTIKA e XPrion Twv peBodwv avamapdotacng EAEVBEPOU KEIUEVOU,
SlaypAPMATWY PONE, PUOIKAC YAWOOAC Kal KwSIKOTToinoNG pe mpoypau-
pa. Ta mpoypdupata mapouvactalovtal Ye T pop@r YeudoyAwaooag, Tou
opiletal kal TurroTTolE(Tal O€ £val GUVOAO EVTOAWV KAl TIPOYPAUUOTIOTIKWY
AKONOUBIOKWVY EVOTHTWV. TN CLUVEXELD, Sivovtal mapadeiypata omou e€e-
TadovTal ol S1APOPEC CUVIOTWOEC EVOC akyopiBuou, SnAadn ot amapaitn-
TEC EVTOAEG MOV 0TNPEICOLV TO ‘KTIOIUO' VOC aAyopiBuou. ZUYKEKPIUEVA,
mapouactdlovtal n doun akoAouBiag, n dour TG EMAOYNC, ol EMavaln-
nTIkéC Sladikaoieg, ot Stadikaoie TOAATAWY EMAOYWV Kal Ol EUPWALO-
ouévec dladikaoiec. MNa kdbe TUMo cuviocTwoag Sivovtal avaAuTIKA TTa-
padeiypata o€ uOIKn YAWooa, o akohouBia Siadoxikwv Bnudtwy Kat
o€ pop®n SlaypaAUHATWY PONG. ZTo TEAOC TOU KE@aAaiou mapouataleTal
n avantuén Kat n aAyoplBIKn Tpoaéyylon yia Tnv emiluon evog cuvOe-
TOTEPOU MPOPANUATOC, TOU TTPOBAAATOC TOU ‘TOANATIAACIACHOU aAd
PWOIKA, 610U YiveTal xprion Kal cuvOUACUOG OAYOPIBUIKWY CUVICTWOWV.

AldakTiKoi oTOXO!L

JTOXO0l TOU KEPaAaiou auTou gival ot pabnTéc:
0 va dlatumwvouy Tnv évvola Tou alyopibuou,
[0 va arttoAoyouv Tn omoudaldtnTa Twv alyopiduwy,

[ va TEKUNPLWVOLV TNV avayKaldTNTA TNG AAYOPIOUIKAG TTPOGEYYIONG
katda tn Stadikaoia emiduong mpoBANUATWY,

0 va gpapuolouv Tumomnolnuévn emluon pe alyoplBuikég Siadikaoie,
0 va umopouv va oxedialouv alyopiBuoug Le Xprion CUYKEKPIPEVWY
TEXVIKWV.

MpogpwTAOCEIC

0 Tvwpilelc T eival a\yoplOuIKA Tpooéyyion;

O =£peig 6T AdN €xeLg Xpnotpomologl TOAOUG alyopibuoug

O Tvwpieig av o moAamAactaopdg Vo aplBuwy Ymopei va yivel pe
Ao TpoTO;

[0 TiBa kdvelc yia va Bpelg to dBpotopa 3+6+9+...+ 999;
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2.1 | Tigivat akyopiBpog

H Bewpia Twv alyopiBuwv éxel peydin mapadoon Kat N NAIKIA PEPIKWV
aAyopiBuwv aplBuel xIMAdeC xpdvia, OTTWG yla Tapadelypa o alyopiBpog
Tou EukAeidn yla Tnv e0peon Tou PEYLOTOU Kolvou Slaipétn SUo aplBuwy
1 To Aeyouevo KOOKIVO Tou EpatoaBévn yla tnv eVpeon Twv MPWTWV
aptBuwv amd 1 we n. ZAuepa 1o medio NG Oswpiag AAyopiBuwv gival
éva 18laitepa gupL kat mouolo medio. MANBWPA CUYYPAUUATWY EXEL EY-
@avioBei otn BiPAoypagia, v cuveyiCetal n mepaitépw epfabuvon oe
véa oUyxpova mpoBArpata. Ot TTEPICCOTEPOL ATTO TOUG AAyopiBuouE TToU
ouvnBwc e€etalovtal oTa oXeTIkA BiBAia éxouv mpoTabei Ta TeAeuTaia 25
XPovla, éon mepimou ival kal n nAkia tng MANPo@opIkAS wg Hiag véag
auBUTAPKTNG EMOTAUNG.

O 6pog alyopiBpuog, Aotmoy, xpnotpomoleital yia va dnhwoel peBoddoug
o epapuolovTal yia Tny emiluon mpoPfAnuatwv. Qotdoo, £vag Mo au-
o0TNPAOC OPIOHOG TNG €VVOLAG AUTAC Eival 0 €€N¢.

AAyopI6uocg ivai pia EMePAoUEVN OEIPd EVERYEIWVY, AuoTnPd KaBopl-
OUEVWV Kal EKTEAECIUWY OE IEMEPATUEVO XPOVO, TTOU OTOXEUOUV OTNV
emiluon evég mpoBArjuaroc.

Kd&Be alydpiBpog amapaitnTa IKAVOTIOLEl TA EMOUEVA KPLTHAPLA.

[] Eiocooc (input). Kapia, pia i meplocotepeg TIpEG SeSopévwy Tpémel
va Sivovtal w¢ eicodol otov arydpiBuo. H mepimtwon mou dev &i-
vovtal TipéG Sedopévwy gugpaviletal, 6tav o alydplBuog dSnuiovpyei
Kal eme&epyddeTal KATTOLEG TTPWTOYEVEIC TIUEG UE TN BonBela cuvap-
TAOEWV TTAPAYWYNG TUXaiwv apBuwv A pe tn BoriBeia AAwv amwv
EVTOAWV.

[J "E€odoc (output). O akydpiBuog mpémel va Snuioupyei TOUAAXIoToV pia
TP 6edouévwY WS amoTENECHA TIPOG TO XPriOTN i TTPOG évav Ao
aAyopiBpo.

[] KaBopiotikotnta (definiteness). Kabe evtoi mpémel va kabopiletal
Xwpic kapia apgiBolia yia tov Tpdémo ektéheon TnG. Adyou xdpty,
pia evtoln Slaipeong mpémel va Bewpei kal Tnv mepintwon émou o
Slaipétng AapBavel undevikn TIUn.

[J Mepatétnta (finiteness). O akyoptBUOC va TENEIDVEL UETA ATIO TIE-
mepaAcuéva BrpaTa ekTEAeoNC TwV evToAwv Tou. Mia Stadikacia
TTOU &€V TENEIWVEL LUETA ATTO £VA CUYKEKPIEVO apIOUS BnudTtwy dev
amoteAei ahyoplOuo, aAd Aéyetal amhd umoAoyiotikh diadikaoia
(computational procedure).

[1 Anoteleopatikétnta (effectiveness). KaBe pepovwpévn evtolr Tou
aAyopiBuou va givat amhr. Autd onuaivel Tt pia evioAn dev apkeiva
€xel oploBei, AN TTPETEL VA €ival Kal EKTEAECIUN.

H évvola Tou alyopiBuou dev cuvdéeTal amoKAEIOTIKA Kal UOVO UE TTPO-
BARuata tng MANpo@opIkAG. AC BewprioouE, yia TTapadetyua, 0Tt BéNou-

loTopIKO onueiwpa

H Aé&n aAydpiBuog
(algorithm) npoépxetat
and pua peAétn tou Mépan
pabnpatikou Abu Ja'far
Mohammed ibn Musa al
Khowarizmi, nou é{noe
nepi 1o 825 p.X. MNévie
awwveg apyotepa n HeAETN
auth JeTa@pdoTnke ota
AdTvikd Kat dpxige he tn
@pdon “Algoritmi dixit...”

(0 ahybpiBpog Aéet...). H
peAétn tou al Khowarizmi
unnp&e n npwtn NARpPNG
npayuateia dAyefpag (6pog
nou Kat autég npoEpxetat
and 1o apafiko al-
jabr=anokatdotacn), yati
€vag and toug okonoug

NG dAyeBpag givat kat n
anokatdataon Ing LodTnTag
pé€oa o€ pua e€iowon. O
6pog aAyopiBuog enédnoe
eni xi\a xpévia wg ondviog
6pog, nou cApdlve KAt oav
“ouotnpatikiA Sladikacia
apLBPNTIK®V XEIPLOUWV”.
Tn onpepiviA tou aéia
anéktnog ané tnv apxn

tou 2000 awva pe v
avdntu&n tng OHWVUHPNG
Bswpiag KaL PUOIKA pE

TNV ENKALPETNTA TWV
NAEKTPOVLKWV UNOAOYLOTWV.

2. BAXIKEX ENNOIEXZ AATOPIOMQN

33


User
Highlight

User
Highlight

User
Highlight

User
Highlight

User
Highlight

User
Highlight


34

ME VO YEVPATIOOUE KAl ETTOUEVWG TIPETTEL VA EKTENECOUE TIG EMOUEVES
EVEPYEIEG:

VO CUYKEVTPWOOUE TA UAIKG,

Va TIPOETOIUACOUUE TA OKEUN MAYELPIKAG,

Va TTAPACKEUACOUE TO paynTo,

VA ETOIUACOUE TN CaNATq,

VA OTPWOOUE TO TPATIE(),

VA YEUUATIOOUE,

va kaBapicoupe To Tpamé(, Kal

va TTAUVOUE Ta TTIATA Kal TA KOUQIVIKA.

O o o o o o o odg

Eival euvénTto éti n mponyoupevn aAAnAouxia Twv evepyelwv odnyei 0To
emBuUNTO amotéAeopa. BéBata, autri n aAnlouyia dev gival n povadikn
yla TNV emiteuén Tou okomoU, Ao, yid TTapAdEelypa, UTTOPOULE TTIPWTA
VA ETOIUACOUE TN GOAATA KAl UETA VA TIAPACKEUAOOUE TO PAyNTO, EVW
OKOUN UITOPOUE TTPWTA VA TIAUVOUE T TTIATA Kal UETA va KaBapiooupe
1o Tpamél. Qoto0o0, To mapddetyua BéNel va Seiel 0TI n Bewpnon piag
ouvBeTNG epyaciag pe Slakpttd Pripata mou ektedouvtal S1adoxIKd gival
€vag TOAU XPrOLOG KAl TIPAKTIKOG TPOTIOC OKEYNG YIa TNV ETTIAUGH TTOA-
AV (av Oxt SAWV TwV) TTPORANUATWV.

2.2 | ZTmoudaiétnTa aAyopiduwv

H évvola tou alyopiBuou eival BepeMwdng yia tnv emotrpn TG MNAnpo-
POPIKAG. H pHeAétn Twv alyopiBuwv gival moAL evdiapépouaa, ylati ivat
n TPEWTN UAN yla TN HEAETN Kal uPaOuvaon, av X1 o€ ONECG, TOUAAXIOTOV
O€ TIAPA TTOANEG YVWOTIKEC TIEPIOXEC TNG EMIOTANG AUTAG.

H MAnpo@oplKkn, Aotmoy, umopei va oploBei wg n EMOTAKN TTOU HENETA

TOUC aAyopiBuoug amd Tic akOAoUOEC OKOTTIEC:

[J YAwo0 (hardware). H taxUtnta ektéheong evog alyopibpou ennpedle-
Tat amo Ti¢ S1dpopeg Texvohoyieg UAIKOU, SnAadr amd Tov TPOTo TTov
€ival Sopunuéva og pia eviaio apxITEKTOVIKN Ta SIAPopa CUCTATIKA TOU
urodoytoTr (6nAadri avaloya e TO av O UTTOAOYIOTHG EXEL KPUQN V-
pn Kat méon, avdloya pe Tnv TaxuTnTa Tng KUPLAG Kol SEUTEPEVOUTAG
MVAMNG K.0.K.).

[ Twoowv Mpoypappatiopol (programming languages). To €idog
NG YAWOOAC TTPOYPAMMATIOMOU TToU Xpnolporoleital (dnAadn, xa-
pMNAGTEPOU 1 LPNASTEPOU emméSoU) aANAlel TN SO Kal Tov aplBud
TWV EVTIOAWV €vOG alyopiBpou. Mevikd pia yA\wooa mou gival xapnAo-
Tepou emmédou (6mwg n assembly ri n y\wooa C) ivat taxutepn ano
pia dAAN YAwaooa mou gival ugpnAotépou emmeédou (0mwg n Basic iy
Pascal). Akoun, onuelwveTal 0Tt S1a@opEC ouvavTwvTal HETAEY Twv
YAWOOWV o€ oxéon e To moTe ep@avicOnkav. Na mapddelypa, ma-
AadTEPA HEPIKEG YAWOOEC TIPOYPAUHATIONOU dev urtooTtripilav TNV
avadpoun (évvola mou Ba e€etdooupe o€ BABoc apyoTepa).

[ O@swpntikn (theoretical). To epwtnua mou ocuyvd tibetal givat av
TPAYHATL UTTAPXEL i} OXI KATTol0¢ armodoTIKOC alydplBuog yia Tnv
emiluon evog mpoPAruatoc. H e€étaon autou Tou pWTAHATOC gival
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SUokolo va oxohaoBei ota mAaiota Tou PiAiou autou, emeldn amnai-
TEl peydAn BewpnTikn KaTtapTion. QOTOCO N TPOCEYYIoN AUTH €ival
1Slaitepa onuavTikn, yiati mpoodiopilel Ta 6pla TnG Avong mou Ba
BpeBei oe oxéon pe éva OUYKEKPIUEVO TTPOBANUA.

L] Avalutikn (analytical). Mehetwvtal ol umoAoyloTIKOI TTOpOI (computer
resources) Tou AraITouvVTal Ao évav aAyopIBpo, OTwc yia mapddety-
pa To péyeBog TG KUPLAG Kal TNG SEUTEPEVOVTAG UVHUNG, O XPOVOC Yia
Aertoupyieg CPU kat yia Aertoupyieg e10660u/e€660u K.ATT. To avTIKEie-
Vo auTo Ba e€nynBei mMAnpéatepa oto Kegdhailo 5.

2.3 | Neprypagn Kat avamapdotaon
aAyopiOuwv

>N BiPAoypagia cuvavtwvtal S1apopol TPOTIoL avaapAdoTAonG EVOG

alyopiBuou:

0 ue eNe0Bepo Keipevo (free text), mou amoteAei Tov o aveneépyaoTo
kal adounto Tpdmo mapouciacng akyopibuov. ETol eyKupovel Tov Kiv-
Suvo OTI umopei eUKoAa va oSNy OEl O 1N EKTEAECIUN TTApouciacn
napafidlovtag To TEAEUTAIO XAPAKTNPIOTIKO TwV aAyopiBuwy, dnha-
on Tnv anoteAeopatikdTNTA.

0 e SlaypappaTtikéG TEXVIKEG (diagramming techniques), Tou ouvi-
oToUV éva YpaQIKO TpOTIO Tapouasiacng Tou alyopibuou. Amé Tig Sid-
POPECG SIAYPAPUATIKEG TEXVIKEC TTOU £X0OUV €mivonBei, n 1Mo maAld Kal
n 1Mo yvwoTh iowg, gival to Sidypappa porig (flow chart). Qotéco n
Xpnon SlaypappdTwy pong yla Tnv mapouaciaon aAyopiBuwv Sev amo-
TeAel TNV KAAUTEPN AUON, YU AUTO Kal Epgavifovtal OAo Kal oTravidTepa
otn BiBAloypagia kat otnv mpdén.

O e @uolki YAwooa (natural language) katd Bripata. Xtnv mepimtwon
autn xpetaletat mpoooxn, yati pmopei va mapaplacOei o tpito faot-
KO XOPOKTNPIOTIKO VO aAyopiBpou, 6miwg mpoodlopiocOnke mponyou-
pévwg, SnAadn To Kpitrplo Tou Kaboplouou.

0 pe kwdikomoinon (coding), SnAadn ue éva mpdypappa YPauEVO EiTe
o€ pia PeudoyAwooa ite o€ KATTOIA YAWOOA TTPOYPAUMATIOUOU TTOU
otav ektehecOei Ba dwoel Ta idla amoteAéopata e Tov alyoplopo.

‘Olot ot aAydpiBuot Tou BiPAiou auTou ival Kwdikomolinuévol o€ pia umo-
BeTIkn Sopunuévn YeudoyAwooa, woTOCO Ol TTEPICCOTEPOL ATTO AUTOUC
MITOpOoUV EUKOAA OXETIKA VA TTpoypappatioBolv og omoladnmote y\wooa
TTPOYPOAMHATIOHOU.

2.4 | BAOGIKEC OUVIOTWOEC/EVTONEC
EVOC aAyopiOpuov

>1n ouvéxela Sivovtal mapadeiypata alyopiBuwv omou eéetalovtal ot
S14POoPEC CLUVIOTWOEC EVOC akyopiBuou, SnAadn ol amapaitnTeg EVTONEG
EeKIVOVTAC aTTO TIC ATTAOUCTEPEC KAl TIPOXWPWVTAC TTPOC TIG OUVOETOTE-
pec. Mo ouykekplpéva Ba e€eTacBoUV TTEPITITWOELG OEIPIAKWY EVTOAWY,

2. BAXIKEX ENNOIEXZ AATOPIOMQN

35


User
Highlight

User
Highlight

User
Highlight

User
Highlight

User
Highlight

User
Highlight

User
Highlight

User
Highlight


36

avaBéoewv TIHwy, EMAOYNG HE Bdon Kptthpla, Sladikaolwy emavainyng,
EVEPYEIWV TTOMATTAWVY EMAOYWV KABWE Kal CUVOUACHUS EUPWAEUUEVWV
mepImTwoewv. Na kdbe mepimtwon mapouvctalovtal oXeTIKA Tapadeiyua-
TA PE TNV EKQWVNON (O€ YUOIKA YAWOOoQ), TNV Tapouciaon Twv Bnudtwv
mou TIPémel va akohouBnBouv kaBwg Kat To avtioTolyo Sidypaupa pong.

4 )
2YMBOAA AIATPAMMATOZX POHX

‘Eva Siaypappa pori¢ amoteAeital amd €va CUVONO YEWUETPIKWY OXNUATWY, 6TTou To KaBéva on-
ADVEL pHia oUYKeKPIPEVN eVEPYEL 1 AetToupyia. Ta YEWHETPIKA OXNMATA EVWVOVTAL LETAEY TOUC PE
BEAN, Tou SNAWVoULV TN O€IPd EKTENEONC TWV EVEPYELWV AUTWV. T KUPLOTEPA XPNOIUOTIOIOUEVA
YEWMETPIKA oxAuaTa gival Ta e€AC:

ENelpn, mou SnAwvel TNV apxr Kal To TEAOG Tou KABe alyopibuov,

pouBog, mou SnAwvel pia epwtnon pe dVo N ePIocdTEPES e€00O0UG yia andvtnon,

0p6oywVvIo, TTOU SNAWVEL TNV EKTEAEDN WIAC 1) TIEPIOCOTEPWV TTPAEEWY, Kal

mAdyto mapaAAnAdypaupo, mou SnAwvel €icodo 1 £€060 oTolxeiwv. MOANEC POPEC TO OXIa AUTO
pmopei va Slagoporoleital TPoKelpévou va mpoadlopileTal Kal To €i60¢ TN CUOKEVNG an’ OTTou
yivetai n eicodoc A n é€odoc.

To emduevo GXNUA ATTOTUTIWVEL OAA AuTd Ta CUPPBOAA.

Eicodog / Apxn |

‘E€0d0g

Téhog |

Weudng oV AANnBAg
ovenin EktéAeon
MNpd&ewv

Mepikd amd ta xpnoiuomoloUueVa YEWUETPIKA oUufoAa ota diaypduuata ponc.

2.4.1 Aopn akolouBiag

H akoAouBiakr Sour eVTOAWV (CEIPLAKWY BNUATWY) XpNOIMOTIoLETAlL
TIPAKTIKA Y1a TNV AVTILETWITION ATTAWV TTPoBAnudtwy, émou gival dedo-
MéVN N OElpd EKTENEONC EVOC OUVONOU evepyelwv. Eva amio mapdadetyua
amd Tnv Kabnuepivr wn gival n akoAouBia odnylwv piag cuvtayng pa-
YEIPIKNAG UE OTOXO TNV KATAOKEUH €VOG paynTou. Ta Bripata Kal ot Toco-
TNTEC TTOVL TIPETTEL VA akoAouBNnBoLV gival GUYKEKPIUEVA Kal ol odnyieg
amoAuTa KaBoplopéveg Kal oageic. To mapddetypa mou akoAouBei mapou-
oladel éva am\é mpdPANpa TTou EMAVETAL PIE OEIPLAKT EKTEAED EVTOAWV.
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MAPAAEITMA 1. Avayvwon Kai EKTUTwon aplOpwv

Na

d0poioud Toug.

ATIO TNV EKQWVNON TTPOKUTITEL AECWC O EMOPEVOC AAYOPIBUOC

StaBacBouv Svo apiBpuoi, va umtoloyloBei kat va ektunwOei To

AdBace = ekteAeatéa evioAn
AMy6p1Bpog = BNAWTIKA eVIOAA

AAyépLOpog Mapddelypa 1

AL&paoce a

Apxi

ALé&Bace b
c«< a+b
ERtUnwoce C

Télog Iopdde Lypa 1 AdBace a, b
‘Evag aAyoplBpog Slatunwuévog os PeudoyAwaooa apxilel mavta Pe tn
AéEN AAySpiBuog ouvodeuduevn e To GVoua TOu alyopiBuou Kal TEAEIw-

VEL UE TN AéEN TéAo¢ ouvoSeuOUEVN ETTIONC PE TO Gvoa TOU aAyopiBuou.
H mpwtn evépyela mou yivetal givatl n elcaywyn Twv dsdopévwv. Autd c<a+b
EMTUYXAVETAL E TN XPron Tou pripatog Aiafd{w o mpooTakTikn. H AéEn
AidBaoe cuvodeVETAL UE TO OVOUA MIAG 1) TTEPIOCOTEPWYV PETARBANTWY,
OTIWG N a Kal evvoeital 6Tl HETA TNV OAOKARPWON TNG EVEPYELAG AUTHG,

n HeTaBAnTA a Ba €xel AAPeL kATTola aplOUNTIKA TIHN WG TTEPLEXOUEVO. Extdnwoe ¢
KdaBe Aé€n tng xpnoipomolovpevng Yeudoyhwaooag, mou mpoaodiopilel

Hia can evépyela, Ba amokaleital oto €EAC evToAr). ONeC ol EVTONEC O€

évav alyoplOuo amotumwvovTal Pe SIaPOPETIKO XpWHa amd To Ovoud

Tou akyopiBuou kat TG S1apopeg oTabepEC Kal PeTABANTEC. Téhog |
MEeTA TV avayvwon Twv TIHWV TwV JetaBAntwy a kal b yivetal o umoho-

YIOUOC TOU aBpoiouaTtoC e TV eVTOMH: € <— a + b. H evtolr autr| amoka- 2x. 2.1. O aAydpibuog
Aeital evioln ekxwpnong Tiunc. H yevikn popen tng sivat: Tou mapadelyparog 1

MetaBAntr < Ekppaon He didypappa porig

-

YtaBgpég (constants). Me Tov 6po autd avagePOUAOTE O TIPOKAOOPIOUEVEG TIPEG TTOU TTAPAEVOUV
AUETAPRANTEG 0 OAN TN SLAPKELA TNG EKTENEGNC EVOC aAyopiBuou. Ot otabepéc Slakpivovtal o
7 apOuntikég, mx. 123, 45, -1,25

aA@apBunTikéS TLY. “TiurR’, “Kataotaon amoteAeoudtwv”

Aoyikéc Trou gival akpiBwg SVo, AAnON¢ kat Weudng
MetafAntég (variables). Mia petaAnTn gival éva YAwOoGOIKO AVTIKEIUEVO, TTOU XPNOLUOTTIOLETAL YIa VA
TTOPAOTAOEL £va oTOoIXEI0 Sedopévou. ITn YeTaBANTH eKxwpEiTal pia Tipr, n omoia pmopei va aAAalel
KaTd TN S1aPKELa EKTENEONC TOU aAyopiBuou. Avaloya He To €i60¢ TNG TIMAG TTOU Urmopolv va Adfouy,
ol petaPAntéc Slakpivovtal og aplBUNTIKES, AAPAPIBUNTIKEC KAl AOYIKEC.
Teleotég (operators). MpokerTal yia ta yvwotd cUpoAa mou Xpnoipomololvtal oTi SiApopeg mpd-
&eic. O1 TeleoTéC SlakpivovTal o€ aplBUNTIKOUG, AOYIKOUC Kal GUYKPITIKOUC.

Ekppdosig (expressions). Ot ekgpdoelc Slapop@wvovTal amd Toug TEAEOTEOUC (operands), TTou ival
oTtaBepéc kat peTaPAnTEC Kat amo Toug TeEAeoTéC. H Siepyacia amotipnong piag ékgpaong ouviotatal
oTNV amédoon TIUWV OTIG LETARBANTEC KAl OTNV EKTEAEON TWV TIPAEEWV. H TENIKNA TIUA MLAG EKPPACNS
e€aptdral amd v lepapyia Twv Mpd&ewv Kat tn Xernon Twv mapevBéoswv. Mia ék@paon Umopei va
QTTOTEAEITAL ATTO LA UOVO HETABANTI 1} 0TABEPA PéXPL Hia TTOAUTTAOKN AN UATIKY TTapdoTaon.

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

Kat n A&rrovpyia TG givat “yivovtal ol TpA&eic otnv €K@paon Kal To ano-
TéAeopa amodidetal, petafiBadletal, ekxwpeital otn HETAPANTH” ZTNV
€VTOAA AUTH XPNOIUOTIOLEITAL TO APLOTEPD BENOC, TIPOKEIUEVOU Va OEiXVEL
N QOopdA TNG eKXWpPNonG. Ag onuelwBei 6Tt dev mpodkeltal yia eiowon,
map’ 6o mou o€ aAAa BiBAia pmopei va xpnoipomoleitat To cUpBoAo

ioov“="y1a tov i610 okomo. A¢ onuelwBEei emmiong OTI o1 S1APOopPEC YAWOOEC
TIPOYPAUUATIOHOU XPNOIKOTIOIoUV S1d@opa cUUBOAA yla To OKOTIO AUTO.

TéNOC 0 aAYOPIBOC OAOKANPWVETAL LE TNV EVTOAN EKTUNTWOE, TTOU AmOTU-
TIWVEL TO TEMIKO ATTOTENEGHA OTOV EKTUTTWTH. H oUvTaén TN eVIOAAC auTrig
eival avdloyn pe autn TN AidBaoce. EVOANAKTIKA YUTTOPE( va XpnolUoToLn-
B¢l kat n evtoAn EL@Avioe, TTou aTTOTUTIWVEL £VA ATTOTEAECIA OTNV 006vn.

2TOV TPONYOUHEVO aAyopIBuo ot LeTaPBAnTEC a Kat b sival ta dedopéva
IOV ArmoTeAOVV TNV €i0050, VW N UETARBANTH C AVTITPOCWTTEVEL TO ATIO-
Téheopa, SnAadn Tnv €060 Tou alyopibuou. EmmAéov, o alydplBuog €xel
amoAUTwG Kaboplopévn TNV KABE evToAR (kaBopioTIKETNTA), TENEIWVEL
META armd CUYKEKPIUEVO AplOUO BnudTtwy (mepatdétnta), v KABE eVTONR
Tou &ival 181aitepa ca@ng Kat amin (armotedeouatikétnta). Emopévwe o ah-
Yyop1Bp0¢ autog TANPoi Ta KpItripla mou Xapaktneilouv Tov oplouo Tng
€vvolag Tou alyopiBuou, 6Twe auTtd meptypd@nKav oTnv mapdypa@o 2.1.

2.4.2 Aopn EmAoynq

TNV TEAYUATIKOTNTA TTOAU Aiya TpoBARpata Yrmopolv va emAuBoly e
TOV TIPONYOUMEVO TPOTIO TNG OEIPLAKG/AKOAOUOIOKNG SOUNG EVEPYEIWV.
YuvnOwc Ta TPoBAAUATA £XOUV KATTOLEC ISIATEPOTNTEG Kal SV IoXVUOLV
Ta id1a Bripata yia kdbe mepintwon. H méov ocuvnBiouévn mepintwon &i-
vat va Aappdvovtal kamoleg amo@doel pe faon kamola dedopéva Kpith-
pla, TToU UImopEi va gival S1a@popeTIKA Yia KAOE S1aQOPETIKO OTIYUOTUTIO
€vOG TPOBAARUATOC. Ot KOBNUEPIVEG ATTAEG LOG EVEPYELEG TIEPIEXOUV AUTH
™ Sadikacia emAoyng pe faon kamola katdotaon. Na mapddeiyua, 1o
TPORANUA TNG TTPOETOIMATIAC MaAG Yia €000 OXeTI(ETAL UE TIC KAIPIKES
ouvOnkec. Etot Aépe ot1, “av Bpéxel, Ba mapw oumpéAa, aAwe Ba mdpw
kamméAo”. H cuvOrikn edw gival 1o “av Bpéxel’, evw n anmd@aocn ival gite va
mapw TNV “oumpéNa” eite To “KaméNo” pe Faon v “Tiu” TN cuvOnknc.

levikd n Stadikacia Tng emAoyng mepAapBdavel Tov EAeyxo KATTOLAG CUV-
Onkng mou pmopei va €xet dvo TIpEG (AANONG i Weudng) kat akoAouBei
N and@aon KTEAEONC KATIOLAG EVEPYELAG HE BAON TNV TIUA TNG AOYIKNAG
AUTAC ouvONKNG. XTn ouvéxeta divovtal Vo mapadeiypata evepyEIDV
ME Baon karmola cuvBnAKNG emAoync. To mpwTto mapddelypa agopd otnv
EKTENEDN KATTOLOG EVEPYELAC OTAV N ouvONKN gival AAnBAC, evw to dev-
TEPO MAPASEIYHA APOPA OTNV EKTENEDN Hiag evEpyeELag 6TAV N CLVONKN
eival AAnBN¢ kat kamolag AANG evépyelag étav n ouvOnkn ivat Weudnc.

MAPAAEITMA 2. Xuykpion apiOpwyv pe amin emioyn
Na diaaoctei évag aplOudg kat va eKtunmwOei n améAutn TN Tou.

‘Onwc gival yvwoTo, n amoAuTn TN evog aplBuou ivat o id1og o apBudc,
av autéc gival BeTIKOG i uNdEv Kal 0 avTiBeTdC Tov, av gival apvnTIKOG.
‘Etol mpokelpévou va BpeBei n amdAutn T, apkei va eheyxBei, av Tuxdv
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o 6edouévog aplBudc eival apvnTIKOC, OTTOTE OTNV TIEPITITWON AUTH TIPE-
mieLva Bpebei o avtiBeToC Tou. O GUANOYIOUOC AUTOC 0ONYEi OToV EMOEVO
alyopiBpo.

AAyépLOpog Hapdde lyua 2
AL&Paoce a

Av a < 0 téte a « a*(-D)
ExtUnwce a

Télog MHap&delypa 2

>tnv mapdotaon aAyopiBuwv pe PeudoyAwaoaoa n emMAoyr VAOTIOLEITAL UE
TNV evtoAn Av...Téte. H olvtaén ¢ evtoli¢ eivat:

Av ouvOrikn TOTE evtoAn

Kat n Aeitoupyia Tn¢ ivat: Av 1oxVeL n ouvOnkn (dnAadn av eival akndng),
TOTE POVO eKTEAE(TAL N EVTONN. Z€ KADE TEPIMTWON EKTEAEITAL OTN CUVE-
XElA N EVTOAN, TTOU 0KOAOUBEL.

3TNV VIO Av...TOTE gival mBavo, otav 1oXVEL n cuvOnKn, va amatteital n
EKTENEON TIEPIOCOTEPWV ATTO Hid EVIOAEC. XTnV MEPIMTwon autr ot Stado-
XIKEC EVTONEC Ypa@ovTal amd KATW Kal O E00XH, EVW TO OXHHa EMAOYAS
KAgivel pue tn AéEn Téhoc_av. M.x.

Av ouvOnkn téte
evtoAn 1
EVTOAN 2

Télog_av

‘Omnw¢ Kal otov alyopiBuo Tou mponyoLuevou mapadeiyuatog,
€UKOAQ TTPOKUTITEL OTL N TIUN a gival Kal £i0050¢ ald Kal €6060¢
Tou aAyopiBuou. EmmAéoy, o alyoplBuog éxet kaBoplopévn kdBe
TOU eVTONN (kaBoploTiKOTNTA), TEAEIWVEL HETA ATIO TTIEMEPACHUEVO
ap1OUO Bnuatwy (mepatotnta), evw KABe evioAr Tou gival Idlaitepa
OmAN KATA TNV EKTENEDT TNG (amoTteAeouatikdtnTa). ETOL TTPOKUTTEL
OT1 0 AAYOPIBOC AUTOC TTIPAYUATL TTANPOI TA KPITHPLA TTOU TIEPLYPA-
pnkKav otnv mapdypago 2.1.

Zx. 2.2. O aAyopiBuog tou mapadeiyuarog 2
e Sidypapiua pong

H ouvBnrkn givat pia Aoyiki

€K@paon.

Apxi

AGBacea /

a<0 NAL

OXI |«

a<a*(-1)

A

Ektinwoe a

TéNog
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MAPAAEITMA 3. Zuykpion apiOpwv pe c0vOeTn emioyn

Na dtaBacBouv uo apibuoi Kat og MePIMTWON TTOU 0 MPWTOC APIOUOG
€ival pIKpOTEPOG TOU SeUTEPOU, Va UTTOAOYIOOEI Kal va eKTUTTWOEI To
a0polopd Toug, S1aPopeTiKA va uToAoyIoBei Kat va eKTunwOEi To yivo-
HEVO TOUG.

AAyépLOpog IMapddeLlypa 3

AL&Bace a, b

Av a < b té1e
c«<a+hb

aAALOG
c«<a=*hb

Télog_av

ExtUnwoe C

Télog Iop&de Lyuo 3

2710 MAPASEIYHa AUTS XPNOIMOTIOLEITAL N YEVIKH HOP® TNG EVIOANAG ETL-

Aoyng¢, mou eivat:

Av ouvbnkn téte
EVTOAN I EVTIOAECQ
AAALAC
EVTOAN I EVTIOAECQ
TéAog_av

Apxn |

AGBace a, b

c«<a+b

cath Xl \a:b/NAI

Ektinwoe ¢

2x. 2.3. O aAyépiBuog
Tou mapadeiyuatog 3

&J ue Sidypauua poric

2.4.3 Awadikaoieg moANanmAwWv emAoywv

Ot 81081kaoieg Twv MOAAMAWY emMAoywv epapuolovtal ota mpoArRuaTa
omou pmopei va An@Bouv S1apopeTIKEC aOPACEIC avANOYa HE TNV TIUN
IOV TTaipVel pia ékppaon. MNa mapddetypa, kabs ypdppa Tng al@aprtou

40 ANANTY=ZH EOAPMOTIQN XE MPOTPAMMATIXZTIKO MEPIBAAAON



pmopei va avtiotolxnOei o€ kamolov aképalo aplBud amd 1o 1 péxpl Kat
24, y1a TIC aVAYKEC KATTolAG KWSIKOTTOINONG. 2T0 TAPASELYUA TTOU OKOAOU-
Bei mapouvaoidletal pia mepimtwaon MOANATAWY EMAOYWV HUE SIAPOPETIKN
akoAouBia evtoAwv o€ KdBe mepinTwon.

MAPAAEIrMA 4. Avadeon ypappdatwy o€ aplOpoig

Na diafacBei évag aképalog kat va eKTunwOEi To avtioTolxo ypdappa
¢ al@apritou av o aképatog éxel Tipn 1 A4 2 1 3, SlapopeTIKA va EKTU-
nwOei n Aé€n “ayvwotog”

AAyépLOpog IMapdde Lypa 4

AvlédBace a

Av a = 1 téte ertUnwos "A"

oAALOG_av a = 2 1é1e exktUmwoe "B"

oadAidg_av a = 3 1éte extUnwoe "I

oAALA¢ ektUnwoe "&yvwotog"

TéAog_av

Télog MHap&delypa_ 4

Apxn |
AGBacsa  /

Ooxi _ oxl a=3 oxXl -EKTL'JHOJOS'
Ayvwotog /
Y NAI NAI

Ektinwoe A Ektinwoe B/ EKtL’Jnmos'F'/

| | |
v

Tédog |

2. 2.4. O aAy6pi6uog touv mapadeiyuarog 4 ue Sidypauua porig

Av ol S1aQOPETIKEC EMAOYEC €ival TTOMEC, TOTE Eival TIPOTIUOTEPO VA XPN-
olpomotnBei to oxrjpua moAamAnNg emAoyng Emideée...TéAog emAoywv (select
case), OTTw¢ 0TO MAPASEIY A TTOU AKOAOUBEL.
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210 oxfpd noAAanAng
enloyng EniAee...
TéNog_enthoy®v, nou
XpnhatgonoBbnke

oto napddelypa auto,
e&etdletal Yla €kppacn
(edw eival pua pévo
petaBAntA, n age). Avdioya
ME TNV TIUA TNG €K@PAong
eKteAoUVTaL oL EVIOAEG
petd tnv MNepintwon nou
avtiotoxel otnv TiPA

ng €k@paong. OL TLEg
nou cuvodeUouv KABe
MNepintwon pnopei va

elval pia A neploodtepeg
OLOKPLTEG TIUEG, NEPLOXA
TPV and - €wg A va
unakououv o€ pLa ouvBnkn
(6nwg oto napadeypa
autd). Av n 1A g
€k@paaong dev avtloTolxel
oe Kapia MNepintwon, 1é1e
€KteAoUvTal oL EVIOAEG nou
akoAouBoUv tnv Mepintwon
aAAldG. Metd tnv ektéleon
Mlag nepintwong, o
aAydépiBpog ouvexilel pe
TNV €VIOAR, nou akoAouBel
10 TéNog_enthoywv

MAPAAEITMA 5. Emiloyr opiwv

Na g10ax0¢i évag aképalog mMou avTioTolxEil o€ pia nAikia Kat va Bpe-
O¢ei o€ mola 6pia evtacoetal n Sedopévn nAikia epgavi{ovtag OXETIKO

pUARvupa.

AAyépLOpog MHop&detlvyua 5.
Eppdaviocoe "ZIe mola nAtkio &poxloeg vo pobalvelc
opoypouuoT Lopd; "
AvLaBace age
Enidefe age
NDepintwon < 0
Eppavice "Elmope nAiitxkio ..."
HDepimteon < 5
Eppdavioce "M&AAOV TOa moapoiéc IM
Nepintwon < 60
Eppdvioce "Mop&Ro"
Nepintwon < 100
Epgpavice "Iloté dev eival apyd"
Nepintwon adALdg
Eppdavioce "K&AALO apy& mopd moté"
TéAog_emLAoyQV
Télog Top&de Lyuo 5

2.4.4 Ep@wAevpéveg Aladikaoieg

MoANAMAEG EMAOYEG UTOPOUV VA YIVOUV Kal UE Hia EppwAeupévn Soun. To
EMOUEVO TIAPASELYMA TTEPLYPAPEL TOV TPOTIO LIE TOV OTTOIO Mid EVTOAN Av...
TOTE €ival n evtolr Tou ekTeAeital, Otav IoXVEL (1] dev IoXVEL) N cUVORKN Hiag
AA\NG eVTOANG Av...TOTE. B€Bata n Aoyikr autr) prmopei va emektadei, SnAadn
Va £XOUUE VEQ EUPWAEVPEVN Sopr| péoa O pia eLPWAEUPEVN SO K.0.K.

MAPAAEITMA 6. XapaKTnPIGHOG ATOMWYV

Na Siapafovrat duo aplBpoi Tov AvTIoToIKOUV GTO LYOG Kal BAPOG VG
avdpa. Na ektuntwvetat 6T1 0 Avdpag givat “ehagpic’; av 1o Bapog Tou &i-
val Katw amd 80 KIAG, } va ektuntwvetal “Bapug” otnv avtifetn nepimtw-
on. Emiong va ektunwvetat “kovtog” av To UPog Tou gival kKatw amnd 1.70,
AW va eKTUMWVETAL “PnAog”.
AAyépLOpog Hapddelyux 6
AvaBace p&pocg, UYoc
Av B&poc < 80 té1e
Av Uyoc < 1.70 tét1e
exTUnwoe "eAaQpPUGg-KOVTOC"
oAALAC
extTUnwoe "eAaepUc-ynAdc"
Télog_av
odAALQC
Av Uyoc < 1.70 tét1e
gextUnwoe "Ropug-roviog"
oAALAC
extUnwoe "RopUg-YnAodg”
Télog_av
Télog_av
Télog Map&delypa 6
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Apxn )

AdBace
Bdpog, Uyog

OXI NAI

oPoc<1,7 NA OXI_ Gyoc<1,7,NA!

)\ 4 V

Exktinwoe Exktinwoe Ektinwoe Extinwoe
“Bapug - YnAdg” “Bapug-koviég” / “eAa@pug- YnAdg” “eAa@pug - Kovidg”
| | | |

Télog )

OXI

Zyx. 2.5. O aAy6pi6uog tou mapadeiyuarog 6 ue Sidypauua porig

2 & TOAM\EG TIEPIMTWOELG N GLUVONAKN gival apKeTd o “6UoKoAn”, dnia-
0N eumnepiéxel anmo@doelg mou mbavov va Bacifovtal o mePIoodTEPA
amo éva kpitrpta. O cuvduaouog TwV KPITNPiwv autwv kabopilel Kat TG
“NoYIKEG” TIPAEELG TTOU UTTOPOUV Va Yivouv PeTa&l SlapopeTIKwY ouvon-
Kwv. MoAU ouxvd otnv kaBnuepivr {wrj kamoleg anmogdoelg facifovtal
o€ ouvduacpoug KpITnpiwv Kal Aoylkwyv mpdéewv. Na mapdadeyua, To
MPOBANMA TN TPosToIaciag pag yia €€0do umopel va emekTabei w¢
€€N¢ “av Bpéxel | av xlovilel Oa mapw ounpéAa’; ite otnv mpdtaon “av
€xel Ao Kat av €xel (¢otn Ba apw KaméNo”, eite oTnV MpoTaon “av dev
€xel N0 Ba mapw oumpéAa”. Ot TPEIG AUTEC TTPOTACELS TIEPLYPAPOULV Kal
TIG TPELG ANOYIKEG TIPAEELG TTOU pITOpPEi va IoXVoUV HETAED SLOQOPETIKWY
ouvOnkwv. H Aoyikn mpaén ni eivat aknBri¢ 6tav omoladnmoTe amo TI¢
600 MPOTACEIC eival aAnBNn¢. H Aoyikn mpdén kat givat aAndng étav kal
o1 SU0 TPoTAOoElS gival aAnBeic evw n Aoyik Tpdé&n oxt (n Aéén “dev” oto
mapadelypd pag) gival aAndrig étav n mpotacon mou TNV akoAouBei gival
Peudnc. O emduevog mivakag Sivel TIG TIMEG TWV TPLWV AUTWY AOYIKWV
MPA&EWV yia OAOUC TOUC GUVOUAGHIOUC TILIWV.

Mpétacn A | Mpétacn B
AANnBRg AAnBRg AANnBRg AANnBAg Weudng

AANnBAg Weudng AAnBAg Weudng Weudng
Weudng AAnBig AAnBRig Weudng AAnBnig
Weudng Weudng Weudng Weudng AAnBAg
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i<—i+1="nvéaupn
NG peTaBAntig i eivat n
nponyoupevn ouv éva”

|4
|‘

_ouvrikn OAnBAG

Peudng

ExtéAeon
Mpdgewv

2.4.5 Aopn EmavaiAnyng

H Siadikaoia tng emavainyng sivat idlaitepa ocuxvn, agou mARBog po-
BANUATWY propouv va emMAUBOUV pe KATAANNAEG emavaAnTTikéG Sladi-
Kaoieq. H Aoyikr} Twv emavaAnntikwyv Stadikaciwyv epapuoletal oTiq Tie-
PITTWOELG OTTOU pia akoAouBia evToAwv mpémel va epapuooBei o€ éva
OUVONO TIEPITTTWOEWY, TTIOU £XOUV KATL KOWVO. Ma Tapddelyua, OAeG ol Tpd-
meCeq kAOe €apnvo amodidouv TOKouG Twv KaTabéoswv Tauieutnpiov. O
UTTOAOYIOMOC TV TOKWV TIPETIEL VA YIVEL YIA OAOUG TOUG AOYAPLACHOUE TNG
Tpdmedag, apa n mpaén

TOKOC = 11000 * EMITOKIO

TIPEMEL va eKTENEOOE( yla OAou¢ Toug Tpame(ikoUg Aoyaplaopouc. Ot ema-
vaAnmtikég Sladikaoieg pmopei va €xouv SIAQopPEC HoPPEC Kal cuVRBWE
EUTIEPIEXOULV Kal OUVONKEC EMAOYWV (OTIWC AUTEC TIEPLYPAPNKAV OTNV
TIPONYOUUEVN UTTOTTAPAYPa@o). TN cuvéxela Sivetal éva oUvolo mapa-
SEYUATWY TTOU EVTACOOVTAL OTIC TTAEOV YVWOTEC KATNYOPIEC EMavaAnTITI-
Kwv S1aSIKACIWV.

MAPAAEITMA 7. ExktOnwon diadoxikwv apiOpwv
M€ EmMavaAnmTikn EVTOA: 600...emavalafe

Na ypagei alyop10pog mou va epgavifel toug aptdpoug amo 1 £éwg 100.

>Tov aAyopiBuo autod emdnteital n mapouaciaon piag ocelpdag aplbuwy.
Av ol apiBuoi autoi noav Aiyol, ToTe autd Ba umopoUoE va Yivel Pe TV
mapdBeon avTtioTolKwv eVToAWV gugavione. To idlo Ba cupPei kat otnv
TepimTwon mou ol aplBuoi eivat meplocdtepol, AN Sev €xouv Kauia oxé-
on petay toug, m.x. 5, 207, -32 k.0.K. Opwg oto {nToupevo akyopiBuo
TAPATNPOUME OTI KABE aplOUSC TTAPAYETAL ATIO TOV TIPONYOUUEVO TOU HIE
am\é Tpoémo, Snhadn mpooBétovtag kKaBe @opd To 1. Mmopei Aoimov va
xpnotpomoinBei pia petafAnTr, é0tw i, n omoia apyilet amd 1o 1 Kat ka-
TaAnyet oto 100 au€avopevn katd 1. H ekdotote avénon tng HeETaBANTAC
QAUTAG UTTOPE( va YIVEL JE TN XPHON TNG EVTOANG EKXWPNONG
i—i+1

H apxikn TR TG eTaBANTAC i opiletal UKo e TNV eVTOAN i <—1.To
{ntoupevo ivai va ekteleoTel 100 opéEC N eVIOAN i «— i + 1. AUTO emituy-

XAVETAL PE TN XPrion t¢ evtoAng Ooo ...emavaiafe. H ouvtaén tng evto-
AAC auTtn¢ givat:

'0Oco ouvOnxn enoavédope
EVTOAECQ

Télog_emavainyng

H Aeitoupyia tng evioAi¢ eival n € c: Emavalaupavetal n eKTéAeon Twv
evtohwy, 600 n ouvOrkn gival aknBr¢. Otav n cuvOrkn yivel Peudng,
TOTE 0 aAyOp1BuoG ouveyiletal e TNV EVTOAN TTOU akoAouBei To ‘Tédog
emavaAnyng’. Me tnv eloaywyn Tng VIoAng autng n oxediaon tou {ntou-
pevou aAyopiBuovu givat:

ANANTY=ZH EOAPMOTIQN XE MPOTPAMMATIXZTIKO MEPIBAAAON
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AAyépLOpog MapddeLlypa 7
i« 1
'0co 1 < 100 emav&Aape
Epgdévioce 1|
I« 1i+1
TéAog_enavaAnyng
Télog MHap&delypa 7

MAPAAEITMA 8. EmavaAnmnTikn €i6080¢ oTolXEiWV

Na ypagei akyopiBpog mou va Siapalel éva dyvwoto mAr0o¢ apiOpwv
Kal va gu@avifel tov kKabe apiOuo.

To mpofAnpa autd mapoucidlel Ty €A ¢ WOlopopia: evw @aivetal 6Tt Ba
xpnotyomotnBei yia tn Avon tou kdmola emavaAnmtikn Stadikacia, dev
npoodlopileTal o TPOTOG TEPUATIONOU TNG. Katapyrv, Aotrmoy, ag e€eTd-
OOULE TOV aAYOPIOU0 TToU eKTEAEL évag AvBpwTiog, 6Tav avtlypdgel KA-
TTOloUC aplBpoUg, OTTWC yia Tapddelya O0Tav GUyKevTpwvovTal Td £é€0da
amno S1agopouc Aoyaplacpouc. O akyoplBuog autog sivat:

Bripa 1. Alaaoce évav apiBuo

Bripa 2. Ipdye tov ap1Buod

Brjpa 3. Emavdaiafe tn Siadikacia amo 1o friua 1.

O aAyop1Buog auTdg €xel pla atélela, dev S100€TEL TPOTTIO TEPUATIOUOU
(atéppwv Bpoxog). H éN\ewpn autr gival QUOIKN, OGOV 0 alydptOuog
eKTEAETaL a6 évav avBpwro. Autog Ba oTapaTHOEL va YPAQEel, OTav Sev
untapyouv MAéov Mot apiBpoi. Qotdoo eivat Suvatov va SlopBwbei autn
n atéAelq, av to Brpa 3 AdBel tnv €7 Lop®n:

Bripa 3. Av umtdpyouv aAlot aptBuoi, emavalafe tn Stadikacia and 1o

BrAua 1, aA\lw OTAUATNOE.

O alyépiBuog Twpa gival cwoToOC Kal UTOPEL va EKTENECTEL Kal amod pia
pnxavr. Opwg €xet éva AANO HEIOVEKTNUA: O TEPUATIONOG YiveTal péoa
amod TNV eVIOAn Av ... TOTE ... AANWG ..., TPAyHa TTou §gV GUVICTATAL KAl
TIPETTEL VA ATTOPEVYETAL, YIOTI EUKOAA UTTOPE( VA XATEL O TIPOYPAUUATIOTG
ToV €AeYX0 TNG POIC TOU TIPOYPAMMATOC Kal va odnynBei og AdBoc. Na tnv
AponN TOU UEIOVEKTAMATOC AUTOU TIPETTEL VA XPNOLUoTToINOE( Hia evTOAR
emavaAnmTikng diadikaoiag, 6omwe n evtolr Ooco...emavdiape. O TENIKOC
aAyopiBuoc eivat o €RQC:

AAyépLOpog IMapddeLlypa 8
AL&paoce X
'0Oco X > 0 enavdAape
Eppdvioce X
Avadpace X
TéAog_enavdaAnyng
Télog MHop&delyua 8

>ToV TIPONYoUHEVO alyopiBuo n emavaAnmTiky diadikacia tepuartifetal,
otav dlafacBei évag apvnTikog 1 PNdeVIKOg aptBpoc. Anhadr, Bswpeitarl ot
ol eloayopevol aplBpoi mpémel va gival BeTikoi. Av autd Sev oupPaivel, TOTe
UITopEi va xpnotomolnOei wg cuvOrKn TEPUATIOHOU OTTOLAOHTTOTE CUYKEKPL-

2. BAXIKEX ENNOIEXZ AATOPIOMQN

To tuRpa Tou aAyopiBuou

nou enavaiayfdverat,
dnAadn ané tnv
evioAl '0co péxpLto
TéAog_enavdAnyng
anokaAeital Bpéxog.

0 Bpdxog enavdAnying
pnopei va pnv
ekteAeoBel kapia
opd, av n NPWTN A
nou dlapddetal givat
apVvNTIKA.

45



46

EktéAeon
MNpd&ewv

ouvBnkn Yeudric

aAnBnig

H evioAn
Apxn_gnavdAnyng...
Méxpig_6tou ekteleital
onwadnAnote Yia gopd

Sum <« Sum +i = H véa
TLUA Tou Sum givat n naAd
ouvi

MEVN TIUN €XEL CUUPWVNDOEL, 0TI Ba XPNOIOTIOIETAL VIO TO OKOTIO QUTO, TLY. N
999999. MNMpo@avwe auTr N TIr S&V UMOPEI VA QVIKEL OTIC EI0AYOMEVES TIUEG.
21NV nepinmtwon auth n evioAr Ooo...smavdAafe Ba ypagei we e€AG:

‘000 x # 999999 emavdhafe

MAPAAEITMA 9. EKTOMwon O€TIKWV aplOUWV pe EVIOAR:
apxn_smavaAnyng...LEXPIG_otou

Na Sdiapalovtal kat va eKTuntwvovtal 6col Oetikoi apiBuoi divovtal
ano 1o MANKTPoAOylo. O aAyépiOpog teheiwvel, 6tav S00ei évag apvn-
TIKOG aplOuoG.

AAyépLOpog IMapddeLlypa 9
Apxf_enavainyng

AL&Baoce X

Epgpdavioce X
Méxpig_dtou X < O
Télog Map&delypa 9

Ag onpelwBei 6T1, oTo Mapddetypa auto o Ppdxog emavdAndng Ba exte-
AeoOei omwodrmoTe TOUAAXIOTOV Hia POPA akOUA KAl av N apXIKH TIUA
™G HETAPANTAG X gival apvnTikn. H Baoikn Stagopomoinon autng tng
pop@n¢ emavaAnmtikic Siadikaoiag oe oxéon Pe TNV emavainmtikn dia-
Slkaaia mou mapouclacOnke 0To MPONYOUPEVO TTAPASELY A, OPeileTal
otn B€on TN AoYIKAG CLUVOAKNG OTN PON EKTEAECNC TWV EVTOAWV.

MAPAAEITMA 10. YmoAoyiopog adpoiopatog aplOpwy pe
EMAVAANTITIKN EVTOAL: Yid...ATO...pEXPL

Na BpeBei kat va ektunwOei to dBpotopa Twv 100 akepaiwv amé 1o 1
péxpt to 100.

‘Otav o aplBudC Twv Popwv TTou Ba EKTEAEOTEI pia emavalnmTiki Siadi-
Kaoia gival yvwoTtog EK TwV TIPOTEPWY, TOTE Eival TPOTIMOTEPO VA XPNOlL-
pomoleitat n evioAn MNa...amd...péxpl. Etot o {ntoupevog akyopiBuog givat.

AAyépLOpog Mapddelypa 10

Sum « O

Tia | amd 1 péxpL 100
Sum « Sum + i

TéAog_enavaAnyng

ExtUnwos Sum

Télog MHop&de tyuo 10

Onwg yivetal avepo, n evioln Ma...amo...uexpl meptAapBavel 0Aa ta
AMAITOUMEVA OTOIXEID YIa TNV EMAVAANWN, SnAadn apxIKn TIUA TNG e-
TapANTAGi (= 1) Kat TeAkA Tipn (= 100). To Bripa HeETABOAAG TNG HETA-
BANnTAC i eival 1, To omoio umtovoeital kai dev onuelwveTal, étav givat 1. H
petafAnt) Sum mou umodéxetal To dBpolopa Twv S1adoxIKWV aplOuWy,
TIPETIEL VA EKKIVIOEL UE TIUN 0, VW TO EKAOTOTE PEPIKO ABPOIOUA UTTONO-
yiCeTal Y€ TNV EVTOAN EKXWPNONG EVTOC TOU BPOXoU. ZT0 TENOG N UeTAPBAN-
T Sum Ba TePIEEL TO TEAIKO ABpoloa.

ANANTY=ZH EOAPMOTIQN XE MPOTPAMMATIXZTIKO MEPIBAAAON
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sum < sum + i

NAI
. <+ _i<100
i—i+1
Ek
2. 2.6. O aAyopiBuog

TUnwoe sum
Tou mapadeiyuatog 10 Tén
ue Sidypauua poric .

MAPAAEITMA 11. Ymoloylopog aBpoiocpartog pe
EMAVAANTITIKN EVTOAL: YId...AMO... LEXPL...NE _Brpa

Na BpeBOei kat va ektunwOei To AOpolopa Twv ApTIWV aplOuwWv anod To
1 péxpt to 100.

H A0on autou tou MPoBARUATOC Eival TTAPOMOLA UE AUTH TOU TTPONYOULE-
vou. H pévn aMayn givat otnv evtolr emavainyng émou mpoodiopiletal
n moootnta Briua, n onoia kABe @opd MPooTIBETAL TNV TIUNA TNE UETA-
BAnTACi. ETol éxoupue

AAyépLOpog Mapddelypa 11

&bpoLopa «— 0

Tia 1 amd 2 péxpr 100 pe_PApa 2
dbpoloua <« dBpolopa + i

Télog_enavdaAnyng

ExtUnwoce &OpO LouX

Télog MHap&delypa 11

Ané Ta mponyoupeva Suo mapadeiypata yivetat pavepog o TPOTIOC Xpriong
NG eVIOANG MNa...amo...uéxpl. A onUEIwBEl woTdOOO0 OTL UTTAPXOUV KATIOLEG
SEOPEVOEIC METAEY TWV TIWV aTd, pEXPL Kal Briua. ETot To Bripa dgv pmo-
peiva ival undév, yiati 1ote o Bpoxoc ekteeital en’ dmelpov. Eivat Suvatdv
OUWCE TO BrKa va EXEL APVNTIKN TIKKA, APKEL N TR amd va gival peyaAltepn
amod TNV TIUN PEXPL, OTIWGE YIa TTAPASELYHA OTNV EMTOUEVN EVTOAN:

MNa k ané 100 péxpt 0 pe_PfApa -1

Emiong ot tipég amd, péxpt kai Bripa Sev givarl amapaitnto va givat aképal-
€¢. MmopoUv va Adafouv omoladimoTe mpaypatikn Tiun. Ma mapadetypa,
otav {nteitat va Bpebouv SladoxIKES TIEG Hiag ouvapTtnong f(x) yia x amo
0 ¢wg 1, TOTE UMOPEL va YPAQEL N EMOPEVN EVTOAN:

MNa x ané 0 péxpt 1 pe_fApa 0,01

2. BAXIKEX ENNOIEXZ AATOPIOMQN

0 Bpdxog

Mak ané 5 péxpL 5
ekteAeital akpwg pia @opd
0 Bpdxog

Ma k ané 5 péxpr 1

dev ekteAeital kapia gopd
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MAPAAEITMA 12. MoAAamAAGLACGHOG ANG PWOLKA

3TN CUVEXELD TTIPOXWPOUUE OTNV AVATITUEN EVOG CUVOETOTEPOU TIPOPBAN-
HATOC, OTTOU yid TNV AAYOPIOUIKY) TOU TTIAUON YiVETAL XPH 0N OPKETWVY ATIO
TIG TponyoUueveC Sopéc. Ag Bewpriocoupe TV TPA&N Tou MOAAAmAacia-
oMoU SUo akepaiwv aplBuwv Kat ag BupnBoupe MW autry VAoToLEiTal
XEIPWVAKTIKA. TormoBeToUpE, Aotmmdy, Toug U0 aplBpoUg Tov éva KATW

45 amd tov dAo kat moAamiactdloupe KOs Pn@io Tou KATw aptOuov pe

X 19 6Aa Ta Pneia Tou emavw aptBpoL. Mo cuyKeKpPIpéva, yia KABe Yneio Tou
405 KATW aplBpol mapdyetal éva PEPIKO YIVOUEVO, EVW TA PEPIKA YIVOUEVA

+ 45 TomoBeTouvTal TO éva KATW ATTO TO AANO HE pia peTatomon amod ta §eia
T TTPOC TA APIOTEPA KABWC Bewpoupe Siadoxika Ta Yneia Twv povadwy,

TwV 6eKAd WV, TWV EKATOVTASWYV K.ATL. XTN CUVEXELA YiveTal N TPocBeon

3X. 2.7. XElpwVaKTIKSC TWV EMUEPOUC YIVOUEVWY, Ao Ta TOTTOBETACOUE OTNV KATAANAN S1d-

1p670C TOMam\aciacuol taén onmwg @aivetal oTo oxfua 2.7.

Qot600, N MPA&N Tou TOANATTAACIACMOU SV EKTEAEITAL ATTO TOV UTTOAOYI-
OTN Y€ TOV TPOTIO AUTO. 110 CUYKEKPIUEVQA, O XPNOIUOTIOIOUUEVOG TPOTIOG
€ival o Aeyopevog moAamiaciaouds aAd pwaotkd. Xwpic BAARN TNG YeVIKO-
NTag OewpolE 0TI oL aképalol gival BeTIKoi (UeyaAUTEPOL TOU UNSEVOC),
45 19 45 AaMA N u€BodoC umopei EDKOAA VA UETATPATTEL, WOTE VA TTEPLYPAYPEL KAl TNV
a0 9 90 TIEPIMTWON TWV APVNTIKWV aKEPAiwV. Mw¢ akplBwg Aertoupyei n uéBodog,
180 4 Ba @avei e To EMOPEVO TTAPASELYA, OTIOU TIEPIYPAPETAL O AAYOPIBOC UE

360 2 eNeVOEPO Keipevo.
‘Eotw, Aotrmdy, ot1 Sivovtat Suo BeTikoi aképatol apiBuoi, ot apiBuoi 45 Kat
720 1] 720 Lo . . . . .
19. Ot apiBpoi ypagovtai Sima-Simha kat o mpwtog Simactaletal, EVvw
ABpolopia = 855 o Sevtepog umoSimhactddeTal ayvowvtag To SekadIKo PEPOC. XTO OXAUa

2.8 mapouoidletal n emavalapavouevn dtadikaaia, mou ouveyiletal pé-
XpPIG 6Tou 0N eUTEPN OTAAN VA TTPOKUYPEL ovAda. TEAIKWE, TO YIVOUEVO
loovuTal pe To ABpolopa TwV OTOIXEIWV TNG TPWTNG OTHANG, OTTOU avTi-
otolxa otn SeUTEPN OTNAN UTTAPXEL TIEPITTOG APLOUOG. MNa To mapdadetyud
pag, Ta oTolxela autd mapouaotalovTal oTnv TPITN OTAAN.

2. 2.8. [loAAamAaotaoudg
aAd pwoikd

4 )

2Ta KUKAWUATa Tou urtohoyloTn ta dedopéva amobnkevovtal pe Suadikn poper, SnAadn 0 kai 1,
ave€dptnta amd To TwE Ta 0pilel O TPOYPAUUATIOTAS, OTTWE AKEPAIOUE 1) TTPAYUATIKOUC 0t Sekadl-
KO oUOTNUA, N AKOUN XAPAKTAPEG KA. ETo1 0 aptBuog 17 tou dekadikol cUCTAUATOC looSUVApET
pe Tov aptBpd 00010001 Tou Suadikol CUCTANATOC, O OTIOI0G UMOPE( va amoBnkeuBei ot éva byte.
AV HETOKIVAOOUME Ta Pn@ia autd Katd pia 6éon mpog ta aptotepd, SnAadn av mpooBéooupe éva 0
0TO TEAOC TOU apIBOU Kal AyVOHOOUME TO apXIKO 0, TOTE MPOKUTITEL 0 aptBudc 00100010 Tou Sua-
S1kou ouoTuatoc, ou looduvapei pe Tov aplBuo 34 Tou dekadikol cuoTtruatoc. Emiong, ye mapo-
HOLO TPOTIO, AV HETAKIVIIOOUUE Ta Yn@ia katd pia 0éon 6&€1d, SnAadn amokdPoupe 1o TeleuTaio
Pnoeio 1 kal Bewpriooupe Eva akoun apxtko 0, ToTe MPokUTTEL 0 apBudg 00001000 tou duadikov
OUOCTNHATOC, TTOU loOSUVAUEL HE ToV aptBuod 8 Tou §ekadikoU cuoTApAToC. Apd n oAicBnon mpog
Ta aploTePd 1Iooduvapei pe moAamiactaouo emi Suo, evw n oAicbnon mpo¢ ta de€1d icoduvapei pe
Vv aképata diaipeon d1d dvo.

o /
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Trolxeia PevdoyAwooag

1. ZtaBepéq

Ap1OuNTIKEG: XpNnolpomolovvTal ot aplOUNTIKOi XAPAKTAPES, TO +, TO — Kal TO KOPUA wG dekadikd
onueio,

ANQaAPIOUNTIKEG: oxNuati(ovTal amd omolouadNTTOTE XAPAKTAPES EVTOC SIMAWV ELOAYWYIKWY,

Noykég: urtdpyouv 600, ot AANBN ¢ kat Yeudnc.

2. MetafAnTtég

lNa tn ocUvBeon Tou OVOUATOC MG PETAPBANTAG XPNOIHOTIOI0UVTAL Ol APIOUNTIKOI XOPAKTAPEG, Ol OA-
@apntikoi xapaktripeg meoi kal ke@ahaiol, KaBwg kat o xapaktipag _ (underscore). Ot HeTABANTEG
UmmopoUV €miong va gival aplOUNTIKES, AAPAPIOUNTIKEG Kal AOYIKEC.

3. TeheoTéC

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

Noykoi:  kat (culeuén), n (Salevén), oOxt (apvnon).

4. Ek@paoceiq

YxnuatiCovtal amod oTabepEg, LETABANTEG, OUVAPTNOELG, TEAEOTEC KAl TTOPEVOETEIC.

5. EvtoAn ekxwpnong
MeTafAnTh < ékppaon

6. ZXApATa AOYIKWV UMOBécEWV

Av <ouvOAkn> téte <eVIOAR>

Av <ouvOnkn> téte Av <ouvbrnkn 1> téte
<dradixaocio 1> <dLadixaocio 1>

AN LG OAALOG_av <oUVOAKnN 2> tdéte
<Sradixaoclia 2> <dradixacio 2>

Téxog_av | L.....

EniAefe éxoppoaon CAALGOG_av <OoUuvenxkn v> téte
Nepintwon 1 <dLadixaoio v>

Atadixaoto 1 CAALGG

............ <SlLadixaola aAALOG>
Nepinmtwon v TéAog_av

Atadikaotla v
Nepintwon aAALdg
AltadLxkaola oANLOGC
TéAog_emLAoydv

omou w¢ Stadikacia AapBdavetal éva oUVONO EVTOAWV
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7. EmavaAnntikég Stadikacieg

[0 EmavaAnmtikd oxfiua pe EAeyxo emavainyng otnv apxn
'0Oco <cUVONKnN> emavaAafe
ArtadLxroola
Télog_enavaAnyng

0 EmavaAnmtiko oxnua pe EAeyxo emavainyng oto Téhog

Apxf_enavaAnyng
Alad kool

MéxpLg_otou <oUVOAKN>

[0 EmavaAnmtiko oxfua oplopévwy @opwv emavainyng
Tia petapAnth amd 1l péxpt 12 pe_PApa P
Artad koo ia
Télog_enavaAnyng

8. Pjpata o€ mpooTAKTIKN

MNa mapddetypa, “Aldpace”, “TpdYe”, "EKTENECE” K.ATT.

9. OuolaoTiKka

3 € OPIOUEVEC TIEPITTWOELC OTAV Ol {NTOUUEVEC EVEPYELEC Eival TIONNEC 1 TTpoPaveic, kaBopilovTal Pe T

"ou

XPNOoN OUCIACTIKWY avTi pnUATwy, OTwg “eloaywyny Sedopévwv”, “ep@dvion mediwv otnv 08ovn” KA.

10. Zx6Aa
Mpokeluévou va diaxwpilovtal ol eme€nynUaATIKEG PPACELC amd TI¢ Aé€elc-KAEISIA Tou alyopiBuovu,

OTIC TTPWTEC TTPOTACCETAL TO UMPBOAO |, yia mapddetyua 'ZxoAa.

11. MpwTn Kai TEAEUTAIO YPAMMN evéc alyopiBuou sival avtioTolxa
AAybpLOpog <édvouo aAyopiBuou> Kal Téhog <dvopa oiyop (Buou>

12. AeSopéva Kal anmoteAéopata

Ta dedopéva el0660u (av umtdpxouv) meptypd@ovtal otn SeUTEPN YPAUUN TOU ahyopiBuou evidg
Twv cupBoiwv //...//. Avtiotolxa ta amoteréopata e€66ou Sivovtal oTnv TpoTeAEUTAIA YPAUUN TOU
aAyopiBuou evtoc Twv cupBoiwv //... /1.

J

H pébodog autry XpNOIUOTIOLEITAL TIPAKTIKA OTOUG UTTOAOYIOTEG, YIOTI
vAormoleital TTOAU 1Mo ammAd arm’ O,Tt 0 YVWOTOG HAG XEIPWVOKTIKOG TPOTIOC
moA\amAactacpov. Mo cuykekpipéva, amattei ToAamAaolacuo emi Suo,
Slaipeon &1a dvo kal mpodcBeon. Xe avtiBeon n yvwotn pag diadikacia
TOAMATTAACIACHOU aTralTel TOAATTAACIACHO UE OTIOIOVONTIOTE AKEPALO
Kal mpocBeon. Xe enimedo, Aotmdv, KUKAWUATWY UTTOAOYIOTH O TTOAAQ-
mAaclaopog emi Svo Kkat n dtaipeon &1d Svo pmopoLv va vhomoinBouv
TayVTata pe pia amir evtohr ohicBnong (shift), oe avtiBeon pe Tov moA-
AamAaolaouo e omolovSRToTE aKkEpalo Tou Bewpeital mo xpovofdpa
Siadikaoia. To TeAeuTaio yeyovog ival o AOyog TTou o TTOAATTAACIACUOG
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OAd PWOIKA Eival TTIPOTIUOTEPOG AT’ O, TI O XEIPWVAKTIKOG TPOTTOC TTOANA-
mAaolaopoL SUo akepaiwv.

3TN ouvéxela mapouoldletal o alydpIBog TTOAATAACIOCHOU AKEPAiWV
OaAd PWOIKA HE YUOIKN YAWOoA Katd Bruata.

AAyop18p0g: MoAAanAaclacpog dUo Betikdv akepaiwy (aAd pwotkd)

Eicodog: Auo aképatot M1 kat M2, énou M1, M2 > 1

‘E€odog:  To ywépevo P=M1*M2

BApal Ofoe P=0

BApa2  Av M2>0, 16te niiyawve oto Brpa 3, aAwg niyawve oto Bripa 7
BApa3  Avo M2 eival neputtdg, 16t B€oe P=P+M1

BApa4  0Ofoe M1=M1*2

BApa5 0Ofoe M2=M2/2 (Behpnoe pévo 1o akEpato PEPOG)

BApa6  [lAyawe oto Bripa 2

BApa7 Tinwoe tov P

AkolouBei 0 akyopBpog o PeLSOKWAIKA yia TO iG10 TTPOBANUA TOoU TTON-
Aam\actaopol aAd pwolkda.

AAy6pLOpog IMTOANANMANC LOOUOG OAN PWO LKA
Asdopéva // M1,M2 axképoiol //
P« 0
'Oco M2 > 0 enavaAafe
Av M2 mod 2 = 1 téte P « P+Ml

M1l « M1*2

M2 « M2 div 2
TéAog_enavaAnyng
AnoteAéopata // P, 1O yivoéuevo twv axepxlwv M1,M2 //
TéAo¢ IOANUTIANC LAOPOG A& PWO LKA

Né€eilc-kAe1da
ANy6p16u0g,

Avakepahaiwon @

310 KEPANAIO AUTO EYIVE N TTPWTN YVWPIUIA e TNV €évvola Tou alyopib-
pou. AdOnkav ol amapaitnTol OpIooi TTou CUVOSEUTNKAV UE APKETA TTA-
padeiypata. AAyépiBuocg ival n dtadikacia Tng Abong evog mpoARua-
Toc¢. H mapdotaon Twv aAyopiBuwy Umopei va yivel e dpKETOUC TPOTIOUC,
wOoTO00 N éupaocn 600nke otnv mapdotaon pe xprion YeudoyAwooag.
370 KE@AAALO AuTO avamTuxBnkav ol KUpleg akyoptBuikéC Sopég, Snhadn
n akoAouBia, n emAoyn Kal n emavainyn r} avakukAwon, mou Ba xpnot-
poTmoinBolv 0TouC akyopiBUOUC TWV EMOUEVWVY KEQANAIWV.

AkolouBia,
Emoyn,
Emavainyn,
Adypappa pong,
Wevdoyhwooa,
EppwAeupévog,
Bpoxog

N
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Aladiktvo

http://www.nist.gov/dads/
Kéupocg e eupetriplo
6pwv yla alyopibuoug,
Aopéc Aedopévwv Kal
MpoBAruata (Algorithms,
Data Structures, and
Problems Terms and
Definitions for the CRC
Dictionary of Computer
Science, Engineering and
Technology)

~
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Epwtiioelg - O¢pata yia cu{itnon

1. Na 606¢i 0 oploudc Tou dpou aiydpiBuoc.

2. [Mola ival Ta KPITAPLA TTOU TIPETTEL VA IKAVOTIOIEL KABE aAyoplBuoc;

3. Ynié moia mpiopata n NMANPo@opPIKN EMOTAUN MEAETA TOUC alyopib-

HOUG;

. Mota n Stagopd ™¢ BewpnTIKAE armd TNV AVAANUTIKH TIPOCEYYIoN OTNV

emiluon evog mpoBANpaATog Le Xprion aAyopibuou;

. MepypdPte TOUC TPOTIOUC TTEPLYPAPNE KAl avamapdoTacn TwV a\-

yopiBuwv.

6. lNolol gival ol Bacikoi TUTIOL CUVICTWOWV/EVTOAWY EVOC alyopiBuou;

10.

11.

12.

13.

. Na meptypagei n dopn tng akolouBiag kat va dobei og Sidypappa

PONC £éva TAPASEIYA AUTAC TNG AAYOPIOUIKNAG TTPOCEYYIONG.

. Na mepiypagei n Sopn tng emAoyng kai va 6o0si pe akohoubia Bnud-

TWV éva TapAdelypa auThS TNG AAYOPIBUIKAC TTPOGEYYIONG.

. Na meptypagei n Soun twv emavoAnmtikwyv Siadikaotwy Kat va So0ei

ME akoAouBia Bnudtwy Kat pe Sidypappa porg éva mapddetya auv-
TN TNG AAYOPIOUIKAC TTPOCEYYIONG.

Na meptypagei n Sour Twv S1adIKac1wv TTOANATTAWVY ETTIAOYWV Kal val
600¢i pe akolouBia Bnudtwy Kat pe Siaypappa porg éva mapddely-
Ma AUTAC TNG AAYOPIBUIKAC TTPOCEYYIoNG.

Na meptypagei n Sopn Twv epewAeupévwy Stadikaciwv kal va Sobkei
pe akohouBia Bnudtwy Kat pe Sidypappa pong éva mapddelypa au-
NG TNG AAYOPIOUIKAG TTPOCEYYIONC.

Na meptypagei pe akoAouBia Bnudtwy To MPORANUA Tou TToANATAC-
OlaopoU oAd PWOIKA.

Mota n MPAKTIKA onuacia Tou akyopiBuou Tou ‘ToANamAAcIacuoU
aAd pwotkd’; Méte yivetal Xprion autol Tou Tpdémmou TOANATTAAGLA-
ouoU SU0 akepaiwy;
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Néwv Texvoloyiwy, 1993, ABriva.
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. 2KavOAANG K.4., Ztolxeia Oswpiag AAyopiBuwy, Mavemotnuiakég Ex-
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Elcaywyn

Ekto¢ amo Toug alyopiBuoug, onuavTikn évvola yia tnv NMAnpo@opikn
eival kal n évvola Twv "dedopévwv”. Ta dedopéva amobnkevovtal oTov
urtoAoyloTn Ue Tn BorBela Twv Aeyouevwy "Sopwv dedopévwy”. Ocwpw-
VTaG TouG alyopiBuouc kat Tig dopég Sedouévwy pia adldomaotn evo-
NTa puropei va AexBei 6T1 n evédtnTa autr TeENKA anotelel Tn BAon evog
TPOYPANHATOC TTOU €MAVEL éva TTPOBANUA. XTO KEQPANALO AUTO YiveTal
pia eloaywyn oTig omoudalotepeg SopEC SESOUEVWVY KAl TIG AVTIOTOIXES
TIPAEEIC TTOU UTTOPOUE VA KAVOUUE PE AUTEC, OTIWG €ival n avalrtnon, n
eloaywyn Kat n eaywyn otolxeiwy, kabwg kat n ta&ivounon.

AbakTiKoi oTOXO!L

Y10X01 TOU KEPaAaiou auTou gival ot pabnTéc:

U va arttohoyouv t omoudatotnta twv SeSopévwy yia tnv emiluon
€VOC TIPOBAARHATOC,

U va gmonuaivouy Tnv adtacnaotn evotnta akyopibuwy Kal Sopwv
Sedopévawy,

U va ekteNolV YeVIKEC AOKHOEIC Kal aoKAoeIC avalATnong Kat Tafivoun-
ong Me xprion ¢ Soung Tou mivaka,

U va opiCouv Ti¢ oG TNE 0TOIRAG KAl TNG OUPAG LE TIC OVTIOTOIXEC A&l
Toupyieg,

U va opilouv tnv £vvola TG avadpoprc Kat va EKTEAOUV ATTAEG OXETIKEG
QOKAOELG,

U va yvwpilouv Ti¢ Sopég TG Niotag Kat Tou Sévdpou.

MNpogpwTAOEIC

3 'Exelg akouoel yla Tov 6po FIFO;

3 Tvwpilelg 0Tt pmopei va e€opolwOei oTov uToAOYLOTH pia oupd av-
Opwmnwv, TPEVWV 1 TTIPOYPAUUATWY;

3 Ymapyel Suvatdtnta Taxutepng avalntnong Kag minpogopiag ava-
MEoa 0€ TTOAEG KAl JIE TTOLOV TPOTIO;

3 Zépelg av umdpyxouv moAéC péBodol yia va taivounBouv kamola
QVTIKEIYEVQ;

ANANTY=ZH EOAPMOTIQN XE MPOTPAMMATIXZTIKO MEPIBAAAON



3.1 | Aebopéva

Ta 6ebouéva (data) gival n aQaAIPETIKN avamapdaoTacn TNG MPAYHUATIKO-
TNTOG KAl CUVETWG pia amAomoinuévn oYn te. Ma mapddelyua, £0Tw éva
apxeio pabntwv evog oxoAeiou. Ta xpriotua dedopéva mou amodnkevo-
VTal €ival TO OVOUATEMWVUHO, N NAIKIQ, TO QUAO, N TAEN, TO TUAMA K.ATT.,
Ox1 OpWG TO BAPOC, To LYOG K.ATL. Ta dedopéva, Aotrmody, gival akatépyaota
yeyovoTa, Kal Kabe @opd n emAoyn Toug e€apTdrtal amd Tov TUTO TOU
npofAnuatoc. H cul\oyn Twv akatépyaoTwy SeS0UEVWVY KAl O CUOXETI-
OuO¢ Toug Sivel we amoTtéAeopa TNV mAnpogopia (information). Aev gival
€UKOAO va 600¢l emakpIBAG OpIoPOG TNE Evvolag TNG TTANPOQPOPIac, aANd
pmopei va BewpnBei 6t1 0 aAydplBuoC gival To H€CO yla TNV apaywyn
mAnpo@opiag amod ta dedopéva. Me Bdaon Tig dedopéveg mAnpoopieg
Aappavovtal S1apopeg amo@AcELg Kal YivovTal EVEPYELEC. 2T CUVEXELD
QUTEC Ol EVEPYELEC TTAPAYOULV VEQ SeSOUEVQ, VEEC TTANPOPOPIEC, VEEC aTTO-
(PAOELG, VEEC EVEPYELEC K.0.K. H HéTpnon, n kwdikomoinon, n petadoon
NG MANPOYOpPIac amoTeAEl AVTIKEIUEVO HENETNG eVOC IB1aiTEPOU KAASOU,
™G Oswpiag NMAnpogopiwyv (Information Theory), mou gival éva 1dlaitepa
onpavtiko medio TN NMANPoOPoPIKAG.

‘Onwg n NMAnpogopikA opileTal WG EMOTAUN O CUVAPTNON UE TNV €V-
vola Tou aAyopiBuou, katd Tov idlo Tpomo n MNMAnpo@opikn opiletal Kat
o€ oxéon pe v évvola twv dedopévwv. Etol, NMAnpogoplkn Bewpeital n
EMOTAMUN TTOU peAeTA Ta dedopéva amd TIC AKOAOUOEC OKOTTIEC:

[J ¥Akou. To uhiko (hardware), Snhadn n pnxavn, emtpémnet ota Sedo-
péva eVOC TPOYPAUMATOC Va amoBnKevovTal 0TnV KUPLA UVAN Kal
OTIC TTEPIPEPEIAKEG CUOKEVEC TOU UTTOAOYIOTH UE SIAPOPEC avamapa-
otdoelg (representations). TéToleC pop@EG gival n Suadikn, 0 KwOIKAG
ASCII (BA. mapdptnua), o kwdikag EBCDIC, To cupminpwpa tou 11
TOU 2 K.ATI.

[] F\woccwv mpoypappatiopol. Ot YA\WOGCEC TPOYPAUUATIOUOU UYN-
Aou emmédou (high level programming languages) emtpémouy Tn
xprion Stdgopwv UMWV (types) petapAntwv (variables) yia va mept-
ypdwouv éva dedopévo. O petappaoTtric kabe y\wooag gpovTilel yla
NV anmodoTIKOTEPN HoPPr) aToBriKeuoNG, Ao TAEUPAG UAIKOU, KAOE
METAPBANTAG OTOV UTTOAOYIOTH.

[ Aopwv Asdopévwyv. Aour Sedopévwy (data structure) gival éva
oUVOMo Sebopévwy padi Pe éva oUVONO EMITPEMTWVY AEITOUPYIWY ETTH
avtwv. Na mapadetyua, pia tétola Sopn gival n eyypaen (record),
TTOU UTTOpPE( va TEPLypd@el éva €idoc, éva mpdowmo KA. H eyypaen
amoteAeital amo ta media (fields) mou amoBnkevouv XapPAKTNPIOTIKA
(attributes) SlapopeTikoL TUTTOU, OTIWC YA TAPASEIYUA 0 KwSIKAC, N
meplypa@n KA. AN popon Soung dedopévwy ival To apyeio mou
amoteleital amd éva ouvolo eyypagwv. Mia emitpentr AelToupyia o€
éva apyxeio gival n oelplakn TPOoTTEAAC OAWV TWV EYYPAPWY TOU.

[] Avaluong Aedopévwy. Tpomol Kataypa@ng Kat aAANAOCUOXETIONG
Twv Sedopévv PEAETWVTAL £TOL WOTE VA avamapaotadei n yvwon
yla payuaTikd yeyovota. Ot Texvoloyieg Twv Bacewv Aedopévwyv
(Databases), Tn¢ Movtehomoinong Asdouévwy (Data Modelling) kat

3. AOMEX AEAOMENQN KAI AATOPIOMOI

Mua B€on pvApung (byte) €xel
w¢ nepexépevo 11110001, H
TR ynopel va naplotdvet:

O

To xapaktipa _ otov K®-
dwa ASCII 437

To xapaktripa p oT0V K®-
Owka EAOT 928

To xapaktripa 1 otov K®-
Swka EBCDIC

Tnv 1 241 oto duadiké
ouotnpa (WG Yn npoon-
Hacpévo aképato)

Tnv ©n -14 oto duadiké
ouotnya (wg npoonua-
opévo aképalo oTo OU-
pnARpwua wg npog 1)
Tnv tpn -15 oto duadikd
oUotnpa (wg npoonua-
OHEVO OKEPALO OTO GU-
MNARpwWHa WG Npog 2)

Akopun pnopel va gival
TUAMA EVOG aKEPOLOU OE
2 1 4 bytes, kaBwg kat
€VOG aptBpou KwvnTAg
unodLacToAng.

‘Ocov agopd otn QUOIKA

onpacia tng, av yev givat
XapaktApag, T6te anoteAei

MEPOG HLag aA@aplBunTIKAG

otaBepdg, evad av
npoKettal yia aplBunTikiA
A, 1ét€ pnopei va eivat
dedopévo, dleliBuvan
MVAHPNG R KOOKAG EVIOAAG
npoypdupartog,.
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¢ Avanapdaotaong Nvwong (Knowledge Representation) avrikouv
O€ QUTN TN OKOTTIA PEAETNG TwV SESOUEVWV.

3.2 | AAyop1Bpol + Aopég Aedopévwy =
Mpoypdupata

Ta dedopéva evog mpoPAruatog amobnkevovtal 0ToV UTTOAOYIOTH, &iTe
oTNV KUPLA PVAN To €ite 0Tn SeutEPEUOUOA UVrUn Tou. H amoBrikeuon
autn Sev yivetal katd évav Tuxaio Tpémo aAAd cuotnuatikd, SnAadn xpn-
olpomolwvTtag pia dopn. H évvola tng Souri¢ dedouévwy (data structure)
gival onuavTikn yia tv NMAnpo@opikn kat opiletal pe Tov akdAoubo Tu-
TIIKO OPICHO.

Aoun Agbouévwy gival éva ouvolo amobnkeuuévwy Sedouévwy mou
voiotavtal eme€epyaoia amé éva oUVoAO AEITOUPYIWV.

KaBe popoen doung dedopévwv amoteAeital amod éva oUVOAO KOUBwVY
(nodes). O1 Baacikég Aetrtoupyieg () aMwe mpdéelg) emi Twv Sopwv dedo-
Mévwv gival ol aKOAoUOEC:

U Npooméhaon (access), mpoofaocn oe évav KopPo pe okomod va e€eta-
00¢i ) va tpormomolnBei To meplexdeVO Tou.

0 Ewoaywyn (insertion), SnAadn n mpooOnkn véwv kOUPwv o€ pia umdp-
xouoa doun.

0 Awaypagn (deletion), mou amote)ei To avtioTpo@o NG Elcaywyng, on-
Aadn évag koo agatpeital amd pia dopn.

0 Avalitnon (searching), katd tnv omoia mpoome avvovtal ot Kool
piag Soung, MPOKEIPEVOU VA EVTOTIIOTOUV €VaG I TTEPIOOOTEPOL TTOU
€xouv pia dedopévn 1816TNTA.

0 Ta§wvépnon (sorting), 6mou ot koot piag doung dlatdocoovtal Katd
avéouoa r pBivouoa oelpd.

0 Avtiypaen (copying), katd Tnv omoia Aol ol Kool  peptkoi amo
TOUG KOMPBOoUC piag dopng avtypdgovTtal o€ pia GAAN dopn.

0 Zuyxwveuon (merging), katd Tnv omoia 6U0 1 MePIOCOTEPEG OOUEC
ouvevwvovTal o€ pia eviaia Soun.

0 Alawplopdg (separation), mou amotelei Tnv avtioTpoen mpdén tng
OUYXWVEUONG.

>NV mPA&n omavia XPNOILOTTOIoUVTAL KAl Ol OKTW AEITOUPYIES yla KATTOLa
dopn. ZuvnBéotata mapatnpeital To @avopevo pia dour dedopévwy va
eival amodoTikoTepN amod pia AAAN doun He KpItriplo Kamola Aettoupyia,
yla mapdadetypa tnv avalritnon, aAAd Ayotepo amodoTIKN yia Kamola
AAAN AstToupyia, yia mapddelypa tnyv elocaywyn. AUTEC Ol TTAPATNPHOELG
e€nyouv ag' evoc TNy umapén S1aPoPETIKWYV SOUWY, Kal a@' ETEPOU TN
omoudaloTNTa TNG EMAOYNG TNG KATAANANG Sopng KABe popd.

>Tn ouvéxela Tou PBiAiou autol Ba yivel MAnpéoTtepn Mapouasiaon eval-
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AakTIkwVv dopwv dedopévwv. QoT1do0, 0TO ONUEio autd Toviletal OTL
untdpxel Peyain e€aptnon HeTall tng Soung dedopévwy Kal Tou aiyo-
piBuou mou emefepydletal Tn dopn. MAAIoTA, TO TTPOYPAUA TIPETTEL VA
Bewpei tn Soun Sedopévwy Kat Tov arydplOuo we pia adldomaotn evo-
™nta. H mapatrpnon auth Sikaiohoyei Tnv e€icwon mou Statunmwonke To
1976 amod tov Wirth (mou oxediaoe kat uhomoinoe tn yAwooa Pascal)

AMybpiBuol + Aouéc Asdouévwy = lMpoypduuara

Q01600 Yyla TNV TANPECTEPN KATAVONON TNG OXE0NG AUTAG OTN CUVEXELD
Ba e€eTaobei éva TéTolo TPOLBANUa.

MAPAAEIrMA

‘Eotw otL mpémel va ypagei évag alyopiBpog mou va Séxetal wg icodo
TO 6voa v cuvdpounth Tov OTE Kat va divel wg €060 1o TNAéPw-
VO TOUL.

Mpwtn Abon

Aopn Aedopévwv: Anpoupyeitar pia akohoubia (O,,T,), (0, T,), .., (O, T.),
omou ol petaPAntég O, kat T, avagpépovTal 6To Gvoua Kal 0To TNAEQWVO
Tou i-00TOU GuVdpoUNTH, yia i = 1,2,..,n.

ANy6p1Bpog: H akohoubBia avixveletal péxpt va Bpebei to {ntovpevo évo-
pa tou ouvdpountr O, Kal ekTuTVeTal To TNAEPWVO T,. O aAyopiBuog
auToC gival amodoTIKOC YA CUVOPOUNTEG EVOC XWPIOU 1 Hiag KWUOTIOAN,
OAAG yla cuVEPOUNTEG Hiag PeyAANng TOANG gival XpovoBopoc.

Aegutepn Aoon

Aopn Agdopévwv: Xpnolporoleital katl maAl n akoAouBia Tng mpwtng
AUong, aANG auth TN @opd ol cuvdpounTéC eival Ta&ivounuévol Ae€iko-
ypa@ikd. Emmiéov Snuioupyeital pia eUtepn akohoubia pe Ta oTolxeia
(An,), (B)n,), .., (QAn,,). Kabe otorxeio ¢ deutepng autrig akohoubiag &i-
VEL Yla KAaBe ypaupa tou aAd@aPiTou tn Béon n, (yiai =1, 2, .., 24) otnv
TPWTN akoAouBia e To MPWTo dvopa cuvdpountr mou apxifel and To
YPAUHa auTo.

ANyOp1Op0c: ApriveTal ylia doknon oTo padnth.

O1 dopéc Sedopévwy dlakpivovtal oe U0 HEYANEG KATNYOPIEG: TIC OTa-
TIKEG (static) kal T Suvauikég (dynamic). Ot Suvapikég dopég Sev amo-
Bnkevovtal oe cuvexoueveg B€oelg pvnung aA\d otnpifovtal otnv Te-
XVIKA TNG Aeyopevng Suvauikrig mapaywpenong uvrung (dynamic memory
allocation). M& a\\a Aoy1a, ot Sopéc autég Oev Exouv oTabepo Péyebog,
0aAAd 0 apIBPOC TWV KOUPWVY TOUG HEYAAWVEL KAl HIKPAIVEL KABWE 0TN
doun elcdyovtal véa dedopéva ) Siaypdgovtal kamota dedouéva avti-
ototxa. OAeg o1 oUYXPOVEG YAWOOEG TIPOYPAUUATIOUOU TIPOCPEPOLV T
Suvatdtnta SUVANIKAG TTapaAXWENoNG MVAKNG. QoTdOO0, EUEIC OTN CLVE-
X€la Ba e€eTACOUE UOVO TIC OTATIKEC SOUEG TTOU €ival EUKONOTEPEC OTNV
KaTavonaon Kat tTnv UAomoinorj Toug.
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2x. 3.1. lNapadeiyuatra
mvakwv (uovodiaotatog,
Sdiobidotaroc,
10100140TATOC)

3.3 | Mivakeg

Me tov 6po otatikn Sour dedouévwy evvoeital 0TI To aKpIBEG péyebog
NG amMaAITOUEVNG KUPLAC MVRUNG KaBopileTal KATA TN OTIYUN) TOU TTPO-
YPOUUATIOMOU TOUG, KAl KOTA CUVETTIELD KATA TN OTIYMR TNG LETAPPAONAG
TOUG Kal OXL KOTA TN OTIYUN TNG EKTEAEONG TOUG TIPOYPAUMATOG. Mia AAAN
onpavTikn Slagopd og oxéon We Tig SUVAIKEG SoPEG ival OTL Ta oTolxEla
TWV OTATIKWV SOUWV amoBnKeVoVTal 0 CUVEXOUEVEC BECEIG LVAING.

YTnv mpdén, ol oTaTIKEG SOUEG UAOTIOIOUVTAL UE TTIVAKEG TTOU MAG gival
yvwoToi and dA\a pabrpata kat umtootnpifovtal amd ke yA\wooa mpo-
YPAUMATIOHOU. MITOPOUE VA OPICOUE TOV TTIVAKA WE [id SOUr TTou TIE-
pléxel otolxeia Tou iStou TuTou (SnAadr aképaloug, TPAYUATIKOUG K.ATT).
H dnAwon Twv otoixeiwv evog mivaka katl n pébodog avapopdg Toug
eEaptatal amd Tn CUYKEKPIUEVN YAwooa uPpnAol emmédou mou xpnot-
poroleital. OpwG, YEVIKA N ava@opd O0Ta OTOIXEla VO TTivaka yivetal pe
TN xprion Tou cupoAIKOU OVOUATOC TOU THiVaKa akoAouBouuevou amod
TNV TIUN EVOC 1 TEPIOCOTEPWV SeIKTWV (indexes) og mapévOeon 1 ayKUAn.

‘Evag mivakag pmopei va gival povodidotatog, aAd 0Tn YeVIKOTEPN TIE-
pintwon pmopei va eival S1od1aotatog, TplodldoTaTog Kal YeVIKA v-81d-
otatog mivakag. Ooov agopd oToug SIoSIA0TATOUC TTIVOKESG CNUEIWVETAL
oT1, av 1o péyebog Twv dUo SlaoTtacewy gival (oo, TOTE 0 mivakag AéyeTal
TETPAYWVIKOG (square) Kat Yevika cupBoAiletal wg mmivakag n x n. Maiota
pmopoU e va Bswpricoupe To SiodlaoTtaTo mivaka 0Tl Eival évag povo-
Sidotatog mivakag, 0Tou KAaBe B€on Tou TEPIEXEL €va VEO HovoSIAoTATO
miivaka. Xtn ouvéxela divoupe SUo amid mapadeiypata Xpriong mvAakwy,
Ta omoia otnpifovtal o akyopiBuoug Tou TPONYOUUEVOU KE@aAaiou.

MAPAAEITMA 1. EUp€oN TOU HIKPOTEPOU GTOIXEIOU EVOG
Hovodidotartov mivaka

Aivetai évag povodidotarog mivakag table 100 otoixeiwv. Na oxedia-
o0&l alyop1Opog mou va Bpiokel TO HIKPOTEPO OTOIXEIO TOU.

AAyépLOpog EA&x ITivoxo
Asdopéva // table //
Min « table[1l]
Tia 1 and 2 péxpr 100
Av table[i] < Min téte Min <« table[i]
TéAog_enavdaAnyng
AnoteAéopata //Min//
Télog EA&X ITivaxkoa

YTov aAyoptOuo autd apyikd TO TPWTO OTOLXEIO TOU TIVAKA EKXWPEITAL
otn petaAnTh Min. Xtn cuvéyxela kdBe emduevo oTolxeio Tou mivaka e€e-
tadetay, av gival pIkpoTEPO TNE Min Kat av vai, ToTe avtikabiotd 1o mpo-
nyouuevo. Etol oto 1éAog Ba undpyel otn HeTaBANTA Min To HIKPOTEPO
oTolxeio 6Aou Tou mivaka table.
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MAPAAEITMA 2. EVpeon aBpoiocpartog oTolxeiwv
SiodidcTartou mivaka

Aidetat o Siodidaoctarog mivakag table pe m ypappéc n otiihec. Na Bpe-
O¢i 1o AOpoicpa Katd ypappn, Katd 6TAAN Kat GUVOAIKA.

3TN ouvéxela akoAouBei o alydplBuog mou emAeL To mPdPAnua. MNa ka-
AUtepn katavonon onpelwvetal, 0Tt ot SVo pwTol Bpoxol undevilouv Tig
avtioTtolxeg petafAntég mou Oa ummodexBouv ta abpoiopata. Autd gival
Mia TOKTIKH TTou TIpéTel va epapuoletal omotedrimote ota mpoPARuatd
Mag €XoUE va uTtoAoyiocoupe aBpoiopata.

AAyépLOpog Abp IIivaxa
Aedopéva // m, n, table //
sum « O
Tia 1 anmd 1 péxpr M
row[i] « O
TéAog_enavaAnyng
Tia J amd 1 péxpL N
col[j] « O
Télog_enavaAnyng
Tia 1 and 1 péxpLr m
T'ia jJ and 1 péxpL n
sSum <« sum + table[i, ]
row[i] <« row[i] + tableli,]j]
col[j] « col[j] + tableli,]]
Télog_enavdaAnyng
TéAog_enavaAnyng
AnoteAéopata // row, col, sum //
Télog ABp Iivoaxa

O S1mA6¢ ep@wAevpévog Bpoxog mou akoAouBei Toug SO TPWTOUG
am\oug Bpdxoug givat n kapdid Tou akyopiBuou, dmou yivovtat ol uTToAo-
ylopoi mou {NTd n EKQWVNOoN Tou MAPASEYUATOC. MEVIKA O€ EUPWAEUUE-
voug Bpoxoug, pia Tipn HETABANTAG Tou e€WTEPIKOU BPOXOU TTAPAUEVEL
oTtabepr), 600 HeETABANETAL N TIUN TNG METABANTAC TOU E0WTEPIKOL Bpod-
XOU. 110 CUYKEKPIUEVA, OTOV OAYOPIOUS HaC apXIKA TO | AauBAVEL TNV TIUN
1 kat 1o j Stadoxikd Ti¢ TIPEG 1,2,...,n. Katdmy, To i Adapfdavel Tnv Tipn 2,
€VW TO j Kat TaAL AapBdavel Stadoyikd Ti¢ TipéG 1,2,...,.n. H dtadikacia autn
emavalappaverat péxpt to i va At tnv TR m.

O endpevoc mivakag gival évag diodldotatoc mivakag 5x5. Av o mpon-
yoUpEVoc aAyopIBuoc epapuooBel oTov Tivaka auTo, TOTE Ol TIPEC TWV
OTOIXEIWV TOU TTiVaKa row TTapouactadovTal 0TnVv TEAEUTAIa KAaTaKOpU PN
OTAAN, EVW OL TILEC TWV OTOIXEIWV Tou mivaka col mapouaotdlovtal otnv
TeAevTaia ypapun tou mivaka. TEAo¢ To GuVOAIKO dBpoloua sum TTaPou-
olaletal otnVv KAtw-6€€1a ywvia.
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n-1
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Top
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2. 3.3 Ydomoinon otoifag
UE xprion mivaka

Mivakag table Mivakac

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 mmivakeg xpnotevouy yla Tnv amobrikeuon Kal dlaxeipton Svo omou-
Saiwv douwy, Tng otoifag (stack) kat Tng oupdc (queue), mou Ba eeta-
000UV AeMTOPEPEDTEPA OTN OUVEXELD, ETIEION XPNOILOTIOIOUVTAL OE TTAN-
BWPA TTPAKTIKWY EPAPIOYWV.

3.4 | Zroifa

Mia otoifa dedopévwy potdlet pe pia otoiffa amod mdra. MNa mapddelyua,
KAaBe mdto mou mAévetal TomoBeTeital TNV Kopuen (top) Tn¢ oToifag
TWV TMATWY, EVW Yid OKOUTTIOUA AdpBAveTal Kal TTAAL TO TTATO TNE KOPU-
PN¢. AvtioTtotxa, Ta Sedopéva mou Bpiokovtal 0TnV Kopuer NG oToifag
AapBdvovtal mpwTa, Evw autd mou Bpiokovtal oto FdaBog TN otoifag
AapBavovtal tehevtaia. Auth n péBodog eme€epyaoiag ovouddletal TeAsu-
Taio péoa, mpwto £€w |} am\oVoTEPA PIE TNV ayYAIKH cuvtopoypagia LIFO

N N

Ewoepxdpeva E€epxdpeva
otowxeia otowxeia D
(& C C
B B B
A A A
Mua otoifa pe H otoiBa petd H otoifa petd
tpia otowxeia Vv eloaywyn v e§aywyn tou
Tou atoixeiou D otowxeiou D
(Aettoupyia (Aettoupyia
wBnan) anwénaon)

2. 3.2. Nertoupyieg otoifag

(Last-In-First-Out). X1a aplotepd tou emduevou oxnuatog divetat pia
otoifa pe Tpia otolxeia, evw 0To KéVTpo mapouatdletal n idla otoifa pe
€va TPOCOETO OTOIXEIO TNV KOPU®N TNG.

AVo gival ol KUpPLEC AelToupyieg o€ pia otoifa:
L] n«6non (push) otoixeiou otnv kopuer TNG otoifag, kat

[J namwbnon (pop) atotxeiou ano t otoifa.
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H Stadikacia Tng wbnong mpémel omwodnToTE va eNEYXEL av n oToifa
gival yepdatn, onote Aéyetal 0TI oupPaivel umepyeirion (overflow) tng
otoifac. Avtiotolxa, n dtadikacia anwbnong eAEyxeEl, av UTTAPXEL Eva
TouAdxloToV oTolKElo 0N oToifa, SNAadr eAéyxel av yivetal urroxeidion

(underflow) tng otoifag.

Mia otoifa pmopei va ulomoinBei oAU eVkoAa e T BorBeia evog po-
vodidotatou Tivaka, OTwe Qaivetal oto oxrua 3.3. Mia Bondntikn peta-
BANTN (pe dvopa cuvnBwg top) xpnotpomoleital yia va Seixvel To oTolyeio
mou TomoBeTHONKE TENEVUTAIO OTNV KOPUPN) TNG OToiac. MNa Tnv eloaywyn
€VOG Véou oTolxeiov otn otoifa (WOnon) apkei va auénBei n petaAntn
top katd éva kal otn Béon autr va 10éAB&l To oTolxeio. AvtiOeTa yia Tnv
e€aywyn evég otolxeiou amo tn otoifa (amwbnon) e€€pxeTal TPWTA TO
oTolxeio mou deixvel N LETAPANTH top Kal TN CUVEXELA N top UEIWVETAL

Katd éva yla va Seixvel Tn véa KOPUPH.

3.5 | Oupa

Ot oupéc gival KaBnuepvo @aivopevo. Na mapddetypa, oupég Snuioup-
youvTal 0Tav avBpwTiol, auToKivnTa, EpYACIEC, TPOYPAUUATA K.ATT. TTE-
pluévouy yla va e&umnpetnBouv. To Bépa gival TOoo onNUAVTIKO Kal U
TETOLEC TIPAKTIKEG EMMTWOELS, WOTE €vag 181aitepog kKAAdo¢ Twv Mabn-
patikwy, n Emyeipnolakn Epeuva (Operations Research), kal 1dlaitepa n
Oewpia Oupwv (Queueing Theory), HEAETA TN CUUTTEPIPOPA KAL TNV ETTi-
Soon TwV oupwv. X pia oupd avapovng He avBpwmouc, cupfaivel va
e€umnpeTeital EKeiVOC TTOL OTABNKE OTNV OUPA TIPWTOC ATTO OGAOUC TOUG
AA\oug (av kat urtdpyouv e€alpéaelg mou Ouwg Sev Ba e€etacBolv oTo
BiBAio auto). H pébodoc autn eneéepyaciag ovoudletal lNpwrto péoa,
mpwTto £€w 1} amAoVOTEPA aKOAOUOWVTAC TNV AYYAIKI) CUVTOHOYPAPia

FIFO (First-In-First-Out).

AVO gival ol KUPLEG AelToupYieg TTOU ekTEAOUVTAL OE pia oupd:

L] naoaywyr (enqueue) otoikeiov 6To MiowW AKPO TNG OUPAG, Kal

[J n efaywyri (dequeue) otolkeiov amd To eumpog Akpo TNG OUPAC.

Apa, o€ avtiBeon pe Tn doun NG oToifag, oTNV MEPIMTWON TNG OLUPAC
amaitouvTtal Vo SeiKTEC: 0 EumPOc (front) Kal o mmiow (rear) S&ikTng, TOU
pag Sivouv tn B€on Tou oTolxeiou Tou o€ TPWTN gukalpia Ba e§ayBei kal

N B€0n Tou OTOoIXEIOUV TTOU WOAIG EICHADE.

210 oxfMa 3.4 @aivetal pla oupd Pe TEOCEPA OTOLXElA (a), TNV oTToia
gloayetal éva véo oTolxeio (B) kat akohoLBw¢ e€dyeTal éva oTolxE(o.

<—|512[7]4]— [5[12[7]4]8]

b bt

eunpég  niow eUnpog niow
(front)  (rear) (front) (rear)

a) M oupd
M€ 4 otowxeia

B) H oupd peta
TNV €l0aywyn Tou
otolxeiou 8

2. 3.4. Eioaywyn kat eaywyrj amd ovpd

[12]7]4]8]

b

eunpég  niow
(front)  (rear)

y) H oupd petd
v e§aywyn tou
otowxeiou 5
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Mia oupd pmopei va uhomoinBei pe tn BoriBela evog povodiaotatou miva-
Ka, OTIWG aivetal oto oxfiua 3.5. [a tnv eloaywyn VoG VEOU OTolXEIOU
otnv oupd auvédvetal o SeikTng rear katd éva Kal otn B€on autr amobn-
KEVETAL TO OTOLXEIO. AVTiOTOIKA Yia TN Agltoupyia TN e€aywyng, e€€pxeTal
To oTolxeio mou Seixvel o Seiktng front, o omoiog otn cuvéxela avfavetal
KOTA €va, yia va Seixvel To EMOUEVO OTOLXEIO TTOU TIpOKELTal va e€axOei. Y€
KABE MEPIMTWON OUWG, TIPETTEL VA EAEYXETAL TIPLV ATTO OTTOLAONTIOTE EVEP-
YELQ, av uTtapxel EAeVOEPOC XWPOG OTOV TIVAKA YIa TNV E10AYWYH KAl av
UTTAPXEL £va TOUAAXIOTOV OTOIXEIO Yia TNV €aywyn).

1 2 3 4 5 6 7 8 9 10 11 \\ n-1 n

o | | BT T ¢ 1 1]
tot

€Unpog nicw
(front) (rear)

Zx. 3.5 YAomoinon oupdc ue xprion mivaka

e 2
FIFO KAI LIFO

'Onwc eidape n doun Tng otoifag Aertoupyei pe Tn uéBodo FIFO. O1 Suo autég uéBodol £Xouv APKETEC
XPAOEIG 0€ TTPpAYUATIKA TTPpoBARaTa. A BEwpPrOOUE yia TAPASELYUA TNV TTEPITTTWON EVOC ammodn-
KEUTIKOU XWPOU ULAG ETTIXEIPNONG. 2€ KABE amoBrkn yivovTal El0aywYEG EI0WV TTOU TIPOEPXOVTAL ATTO
ayopé£G amod MPoUNBEeUTEG, av N EMIXEIPNON Eival EUTTOPIKN fj ATTO TNV TTAPAYWYH, AV TIPOKELTAL Yia
Blounxavikn emxeipnon. Ta umopevaTa fj TPOIGVTA TOTTOOETOUVTAL GE KATIOIOUG XWPOUG, amodr-
KEC, pa@la KA1 Otav yivovtal TwANoELS Kamolwv 18wV, Ta €idn autd Byaivouv amd tnv amodrkn kat
amooTéNoVTAl 0TOUG TTEAATEC. ETol eloaywyég Kal e€aywyEg E1I8WV yivovTal OUVEXWE 0TNV amoBrkn
avaloya pe tn Stadikacia mpopnOelwy Kal TN por TWV TTWARCEWV.

Y& pia 6edopévn oTiyn yia Kamolo €idog umopei va umidpyxouv amoBnKeupéva KAmola TeEPAxIA TTou
TpoépxovTal amod pia mapalafn kat kamota dAAa mou urtjpxav o mpiv. Otav nmpémnel va e€ayOei
AoLTTOV éva TEPAXLO amd auTto To €i60¢, TPOKUTITEL TO TTPORANUA, Ao Tola TapTida TTPETEL va givay;

H amdvtnon oto epwtnua auto €xel GUOIKN Kal AoyloTikn aia. Av To €idog auto Sev emnpeadletal
amo To XPOVo, TOTE iow¢ Sev €XeEl eYAAN onpacia n emAoyr). Av 0w TPOKELTAL yia €i60¢ TTOU UTTopEi
va aAolwBei i} €xel npepopnvia ANéNG (mm.x. @appaka), TOTE gival @avepo OTL TPETEL va EMAEYE( TO
TOAAIOTEPO. XTNV TIEPIMTWON auTh Aotrdv Tpémel n e€aywyr Twv e1dwv va yivetal pe tn pébodo FIFO
Kal ouvNBWC eMa@isTal oTov amoBnKAPLo va KAVEL T OWOoTH EMAOYH.

E€ioou SuokoMo gival To MpOBANUa auTtd amd TNV OIKOVOULKH Kal AOYLIOTIKY OKOTId, TTou HAAIoTA
a@opd 6Aa Ta €i6n Y N xwpic nuepopnvia AREnG. Ag umoBEéooupe OTI Pl EMIXEIPNON €XEL TIPAYUATO-
TIOINOEL TIC EMOUEVEC AYOPEC Kal TIWANOCELC Yia éva €idoc.

Ayopég
Mogotnta Twin povadag
1/1/02 4 10 40
15/1/02 6 12 72
YYNOAO 10 112
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Mocoétnta Twn povadag
30/1/02 5 20 100

A6 Ta Tapamdvw OTOIXEI ayopwV Kal TWANCEWV SnUIoVPYEITaL N EMOUEVN KAPTENA €iG0UC.

Kaptéha gidoug

Mogdtnta A&ia k6oToug

YnGhowno
1/1/02 Ayopd 4 4 40 40
15/1/02  Ayopd 6 10 72 12
30/1/02  TMwAnon 5 5 X Y

To mpoBANUa TTOU AVAKUTITEL OTIC EQAPHOYEC AUTEC Eival 0 KABOPIoOPOC TwV TIUWV X Kat Y. ATIO TIC
TIHEG QUTEG e€AyETaAL OTN OUVEKELD TO KaBAPO KEPSOC, Pe TO oTToio N emixeipnon Ba popoloynOei.

a) Aertoupyia LIFO

3115 30/1/02 ta 5 Tepdyia mou mouAndnkav BewpouvTal 0Tt aviKouv 0Td 6 TEPAXIA TNG TEAEUTAIAG
ayopdgc, SnAadn pe Tipn povadag 12€. Apa X =5x 12 =60€ kat Y = 112 - 52 = 60. Twpa, To kaBapd
K€POOC TNG MWANONC yivetat 100 — 60 = 40.

B) Nertoupyia FIFO

3116 30/1/02 ané ta 5 tepdyla mouv mouAndnkay, ta 4 gival armd Tnv ayopd tng 1/1/02 katto 1 amd tnv
ayopd g 15/1/02. Apa 1o kK6oTog TouG eivat X =4x 10+ 1x12=52 kal Y = 112 - 52 = 60. Twpa, TO
kaBapo képdog TN MwAnong yivetal 100 — 52 = 48.

y) Asettovpyia e TN OTABOMIKN péon TIUR

ASyw ™G au€npévng TOAUTTAOKOTNTAG TWV AVTIOTOLXWV TTPOYPAMUATWY, AANA KAl TWV ATTAITOVIEVWY
S1a81Kao1WV Ol TTEPIOCOTEPEC EMIXEIPNOELG EQapUOlouV TN PEB0SO TNC OTAOMIKNAG HéonG TIMAG. H
TeNevTaia yla To mponyoLuevo mapdadelypa givat 112/10=11,2. Apa X=5x11,2=56 kat Y =112 - 56

= 56. TNV mepintwon autr to kabapd képdo¢ yivetal 100 — 56 = 44¢€.

- J

3.6 | Avalitnon

To mpoPAnua tng avalritnong (searching) evdg otolyeiou oe mivaka givat
Wlaitepa evdlapépov Adyw TG XPNOIMOTNTAG Tou 0 TTARBOG EQAPLOYWV.
Ynidpyouv apkeTtég péBodot avaldritnong oe mmivaka mou e€apTwvTal KUpi-
WG a11O TO AV O TiVaKaC ival Taivounuévog 1 Oxt. Mia AA\N TapAPETPOC
€ival av o Tivakag mepléXel oTolkEia TTou gival oha Sidgopa petalld Toug n
oxL. Ta otolxeia Tou mivaka pmopei va gival aplOunTika rj aA@aplOunTika.

H mo amAi popen avalitnong oTolxeiov o€ mivaka gival n oglplakn
(sequential) i yoauuikn (linear) péBodog. Etot yia tov emduevo akyopiBuo
Sequential Search vmnotiBetal 6T1 avalnteital n Tipn key oto pn taévo-
punuévo mivaka table. Metd tnv ektéheon Tou alyopibuou n petaBAntn
position emotpé@el TNV TIun 0, av n avalrtnon gival avemtuxig, vw av
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n avadritnon givat emTuxng, TOTe EMOTPEPEL TN BE0N TOU OTOIXEIOU OTOV
mivaka (dnAadn, évav aplBuo amod 1 wgn).

AAyépLOpog Sequential Search
Aedopéva // n, table, key //
done <« YeudApc
position « O
i« 1
'0oo (done=yeudrg) roat (I<=n) emav&Aape
Av table[i]=key 1tdte

done <« aAndnc

position « i
aGAALOC

I« i+l
Télog_av
Télog_emavainyng
AnoteAéopata //done, position //
Télog Sequential Search

'Onw¢ avaeépOnke, Ta oTolXEia Tou mepléxovtal oTov Tivaka table dev
eivat tatvounpéva. Emiong, o mponyoUuevog alyoplBuog IoxVEL yia TV
TePIMTWOon 010U KABE OTOIKEIO UTTAPXEL Hia HOVO POPA GTOV TTivaKa. Av
KATTOlO OTOLIXE(O EpavVICETAL OTOV TIIVOKA TTEPICOOTEPO ATO Hia POPEC,
TOTE 0 aAyOpIBuOC Mpémel va TpomomnolnBei katd To €€RG: N HeTapAnTh
done givat mepitt kat n avalntnon ouvexiletal péxpl To TENOC Tou TTiva-
Ka eAéyxovTag Pe Tn ouvOnkn i < n. EEGANou, av Ta oTtolxeia Tou Tivaka
eival Talvounuéva, TOTe 0 aAyOPIBUOC TIPETTEL VA OTAUATHOEL, WOAIG OU-
VAVTNOEL KATTOLO OTOIXEIO TTOU gival peyaAUTEPO amd To avalnToUpEvo.

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

MNa mapddetypa, oto mponyolPEVO Oxhpa apoudtdletal évag miva-
KOG TTOU TTEPIEXEL EVVEQ aTASIVOUNTOUG akepaioud. ETol, yla tTnv emruyn
avalAtnon ¢ TIPNAG 56 amattouvtal 4 mMPooTeNATELC. AvTiOeTa, yia TNV
avaditnon tng (avimapktng) TIHAG 11 amartovvtal 9 mMpoomeNACELG OTOV
mivaka, SnAadr ocdpwon oAdKANPOU Tou TTVaKaA. 2XTO EMOUEVO OXjUa TTa-
pouacidetal évag mivakag mou TepPLEXEL Ta idla oTolxeia aANd o Tavopun-
pévn pop@r. ZTov mivaka autd n avemtuxig avaditnon ya tv T 11
TEPUATICEL META TNV TpiTN MPOoOTABELa Kal TNV avAyvwon Tou aptfuou 12.

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

H oeiplakn péBodog avaldritnong eivat n mmo amir}, aAd Kal n Atyotepn
amoteAeopatikn péBodoc avalntnong. Etol, Sikatoloyeital n xprion tng
HOVO OE TIEPITTTWOELG OTTOU:

0 o mivakag gival un ta&ivounpévog,
0 o mivakag eivatl uikpou peyéboug (yia mapddetyua, n < 20),

0 navalitnon o€ £éva CUYKEKPIUEVO TTIVOKA YivETal OTTAVLA,

ANANTY=ZH EOAPMOTIQN XE MPOTPAMMATIXZTIKO MEPIBAAAON


User
Highlight

Dimitrios Tzimas
Highlight

User
Highlight


3n dokn
4n doKn
5n dokiuA

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

Tn dokn —5_ key = table[1]
2n doKiuA C; key = table[2]

2. 3.6. 2eipiaxrj avalritnon

Y& eméuevo Ke@dhalo Ba e€etaoBei pia amotedeopatikdtepn uéBoSog
avalitnong, n duvadikr avalrtnon.

3.7 | Ta§wvépnon

H taktomoinon tTwv KopPwv piag Sopng He pia 1diaitepn oglpd gival pia
TOAU onuavTikh Aettoupyia mou ovopddletal taéivéunon (sorting) n did-
taén (ordering). ZuvnBwc n oelpd auth gival n avéovoa taén (ascending
sequence) TN TIMAG Twv PeyeBwv pog Taivounon. Amo To TPonyoUE-
VO TTAPASEIyPa €YIVE GAPEC OTIL OKOTTOC TG Tadvounong sivat va digu-
KOAUVOEei 0Tn cuvéxela n avadrTnon Twv oTOIXEIWV Tou Ta§IVOUNUEVOU
mivaka. H xpnouotnta tng taivopnong amodelkvietal otnv mpdén o€
avapiBunTeg mePIMTWOoELG avalATnong aptOuNTIKWY 1 aA@aBnTiKwy de-
Sopévwy, omwc o€ BIPBAIoOnKovoulkd cuoTAuata, Ae€IKE, TNAEPWVIKOUG
KATaAdyoug, KataAdyouc popou el00SHATOC KAl YEVIKA TTAVTOU OTTOU
yivetat avalntnon amobnKeUPEVWY AVTIKEIUEVWV. 2 TN cuvéxela Sivetal
€vag TUTTIKOG OPIOMOC TNG Tavounong.

AoBévtwv Twv oToINElWY A, a,, .., @, N Taélvéunon ouviotatal oTn
uetaBeon (permutation) Tng Béong Twv oTOIXEIWVY, WOTE VA TOMOBETN-
Bouv o€ pia oeipd a,,, a,,, ..., 3, ET01 WOTE, S0Beiong piag ouvdptnong
éiaraénc (ordering function), f, va ioxvei:

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

N

A&iCel va onpelwBei 611 n mponyouuevn ouvaptnon Siataéng pmopei va
TpomomolnOei, WOTE va KAAUTITEL KAl TNV TTEPITTTWON Tou N Ta&ivounon
yivetal pe pBivovoa tdén (descending sequence) peyébouc.

3. AOMEX AEAOMENQN KAI AATOPIOMOI
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Ta&wvopnon guBeiag avralAayng

H pébodog tng taéivéunaonc eubeiag avrariayrig (straight exchange sort)
Baociletal otnVv apxn TG oUYKpPLong Kat avtalhayrig (EUYWV YEITOVIKWY
oToIXEIWY, PéXPLC OTou SlataxBouv OAa Ta OTOIXEID. ZUUPWVA PE TN Ué-
8060 autn kabe popd yivovtal S1adoxIKEC TTPOOTIEAACELG OTOV TTiVaKA KAl
METOKIVEITAL TO PIKPOTEPO KAELDT TN akoAOLBIAG TTPOC TO APLOTEPO AKPO
Tou mrivaka. Av o mrivakag BswpnBei og katakopuen Béon avti o op1ld-
VTIa Kal ot aképatol BewpnBouv —eMOTPATEVOVTAG APKETH PAVTACIO— WG
@uoalidec (bubbles) o pia Se€apevr vepou pe Bdpn cOUPWVA HE TRV
TIUNA TOUg, TOTE KABE TTPOOTIENOT OTOV TTIIVOKA €XEL WG ATTOTEAECUA TNV
avodo tn¢ uoalidag oto katdAAnho emimedo Bapouc. H pébodoc ival

yvwoTh we taéivounon euoalidag (bubblesort).

/

AOMEXZ AEAOMENQN AEYTEPEYOYXZAZ MNHMHZX

Y€ HEYANEG TIPOKTIKEG EUTTOPIKEG/ETMOTNHUOVIKEG EQAPUOYEG, TO péyeBog TG KUPLag pvhpng Sev emap-
Kel yla Tnv amoBnkeuon Twv §edouévwy. TNV TEPIMTWON AuTH XenolpomotlovvTal e101kEC OOUES Yia
NV anmoBnkeuon Twv dedopévwy otn deutepeliovaa Pvrun, SNAadn Kupiwg oto payvntiké dioko.
Ot e1d1kéc autég Sopég ovopdlovtal apyeia (files). Eivat yvwotd oti pia onpavtikn Stapopd petadu
KUPLAG PVANG KAl payvnTikou Siokou ival 0Tt otnv mepimtwon tou diokou, Ta dedopéva dev xa-
vovtal, av dlakomei n nAekTpIKn mapoxn. Etol, Ta dedopéva twv apxeiwv dlatnpouvtal akdun Kal
META TOV TEPUATIOMO EVOC TIPOYPAUUATOC, KATL TTou Sev ouPPaivel oTnv MepIMTWon Twv SoUwY TNG
KUPLAG MVAMNG, OTTw¢ gival ot Tiivakeg, 0ou Ta dedopéva XAvovtal OTav TEAEIWOEL TO TPOYPAUUA. Ta
oTolxeia evog apyeiou ovoudalovtal eyypapsg (records), 6mou kKABe eyypaen amoteleital amd évan
nieploocotepa media (fields), mou Tautomolovv Tnv eyypa@r, kat armd dAa media mou meptypdgouv Sid-
(POPA XAPAKTNPIOTIKA TNG EYYPAPNG. Ma mapddelypa, £0Tw n eyypaen evog padntn e media: Apio-
péS Mntpwou, Ovopatenwvupo, Etog Mévvnong, Taén, Turjua. To medio AplOpog Mntpwou TauTtomolei
™V gyypaen Kat ovopdletal mowtevov KAESI (primary key) i amd kAeldi. To medio Ovopatenwvupo
€MIONG TAUTOTIOLEL TNV EyYPAPN) Kal yI' auTo amokaleital deutepelov KASI (secondary keys), av undp-
XEL TpwTteLOV KAELSI. To mpdPAnua tng avalritnong (searching) piag eyypa@ng pe faon tnv Tiun Tou
TPWTEVOVTOC 1] VO SeuTepelovTog KAELSIOU o€ apxeia gival 1dlaitepa evdiagpépov, av AneBei um'
OYn n HEYAAN TOIKIAI TWV XOPAKTNPIOTIKWY TO0O TG SoUnG (yia mapddelyua, otatikn fj SUVAUIKN,
TPOTIOC OPYAVWONG, MECO AmOBNKEVONG K.ATT.), TOu TUTTOU Twv deSopévwy (yia Tapadetypa, aképalol,
KEiuEVO, XapToypa@Ikd SeSopéva, XpOoVooEelpEC K.ATL), 000 Kal TnG avalitnong (dnhadn, ue faon to
TTPWTEVOV A TO SeUTEPEVOV KAELDI K.ATTL).

~

MAPAAEITMA

‘Eotw 671 0 apyikOg mivakag amoTteeital amo evvéa KAedId, Ta e§AG:
52,12,71,56, 5,10, 19, 90 kat 45. H pé6odog epappolopevn o auta
Ta evvéa KAe1S1a e§eNicoeTal OMWG QaiveTal 0To EMNOUEVO oXMa. Kade
POpPA TO TAIVOUNUEVO TUNA TOU TTHiVOKA EUPAVICETAL HE XPWHO, EVW
Ta oTOlXEia TTOU oAV PUOAAISEG avépyovTal Héoa GTOV MVAKA EVTOTI-
Covtal pe To avtiotolyo BéNog ota Se€1d Toug. KaBe popd epgavifetal
n 1aén TG emavainyng (i).
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Apxikad Tehikad
KAEWOL4 KAEWOLd
i=2 i=3 i=4 i=5 i=6 i=7 i=8 i=9
52| [s] [s5] [s] [5] [5] [5] [5] [5]
12| [s2| [0 [10] [10] |10 [10] [10] [0}
| 2] [s2| (12| 2| 12| hiz] 2] [z
56| (71| [12|9[s2| [19| [18] [i9] [19| [1g]
5| ols6| |7 [19]5|s2| |45 |45 |45| |45
0| [10]9(s6| [7] [45]9[52] |s2] |[B2] |®2
19| [19| [19|9(se| [7m| |[s6| |[s6| [s6| |56
90| [45] [45] [45]39(%6|9|(n| [n] [n] [n]
45| 5|o0| [e0| |90 [eo| [eo| [o0| [e0| 0]

2. 3.7. Taévéunon euoaliéag

H tafivounon guoahidag ulomoleital Pe Tov emduevo alydpibpo.

AAy6pLOpog dUocaAlda
Aedopéva // table, n //
Twa 1 amd 2 péxpL N
Tia j and n péxpt I pe_PApa -1
Av table[j-1] > table[]j] téte
avtipetddeoce table[j—1], table[]]
Télog_av
Télog_enavdaAnyng
Télog_enavaAnyng
AnoteAéopata // table //
TéAog DPUCOA(d

210V aAyopiBuo autod we gicodog divetal n petafAntn table pe n akepai-
oug mou mipémel va ta&ivounBouv. Guaoikd n emAoyr Tou aképatou TUToU
yla 1o KA&LSi ival auBaipetn, apou pmopei va xpnotpomnoinBei omoloo-
dnmote dA\o¢ TUTOC, 610UV OpileTal Hia ouvapTnon didtaéng, OTWC yla
mapddetypa o TUTTOG TOU XOPAKTHPA.

S NUEIWVETAL OTL N EVTOAN "avTipeTdbeoe table[j-1], table[jl" avtaAdaooel
To TEPLEXOMEVO dUO Béoewv pe T BonBela piag fondnTikig Béonc. Evah-
AQKTIKA AUTO PITOPEL va YiVEL e TIG EENC TPEIC EVTONEC:

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

3.8 | Avadpopn

310 Ke@AAalo autod Ba e€etacoupe TV évvola tng avadpoprig (recursion),
Tou gival pia omoudaia epapuoyn Twv oTolBwv mou e€eTdobnkav mpo-
NYOUUEVWC. H TEXVIKN TNG avadpoung XpnolUoTolEiTal uputata TOC0
arnd 1o AOYIOUIKO CUCTAMATOCG 0O KAl OTO AOYIOMIKO E@apoywv. Mo

Ma tnv 1a&wvépnon
dedopévwv Exouv
eknovnBel ndpa noAloi
aAy6pBuot. ANol oxetkd
anAoi aAyépiBuot gival n
ta&wvépunon pe enthoyn

Kat n ta&wvépnon pe
napepBoAn. O no ypryopog
aAy6pBuog tagvépnong
givat n "ypnyopn
ta&wépnan” (quicksort). H
ta&wépnon @uoalidag sivat
0 nto anAdq Kat Tautéxpova
0 nto apy6g aAyépLBpog
ta&wvépnaong.
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OUYKEKPIEVQ, N avadpopr otnpiletal otn SuvatdTNTA TTOU TIPOCPEPE-
TAL ATTO OAEC TIC OUYXPOVEC YAWOOEC TTIPOYPAUUATIOMOU, Wia Stadikaoia iy
ouVAPTNON VA KAAEL TOV EQUTO TNG.

3.8.1 YMOAOYIOHOG TOU TAPAYOVTIKOU

H évvola Tou mapayovTikoU gival yVwoTH amo Ta HabnuaTtikd. Mo cuyke-
KPIMEVQ, Yia éva aKEPALO N, TO N TTAPAYOVTIKO, TTou cupBoAileTal pe n!,
opiCetat amd tn oxéon:
N=1x2x3x.x(n=1)xn
loobUvapog gival kat o €€1G 0pIoUOC
ne(n-1. avn>0
{ 1 avn=0

nl=

O oplopodg autdg Stakpivetal amo To BACIKO XOPAKTNPIOTIKO OTL TO TTa-
PAYOVTIKO ek@pdaletal pe Bdon Hia am\oVoTEPN MEPIMTTWON TOU £AUTOU
Tou. Anhadn €€ oplopoL To TAPAYOVTIKO ival pia avadpopikr aAyeBpIkn
ouvdptnon. Me Tov enopevo alydpiBuo umohoyiletal e TOAU amio ava-
OPOUIKO TPOTIO TO N TIAPAYOVTIKO.

AAyobpLOpog MopayovTLkd
Aedopéva // n //
Av n = 0 td1e
product <« 1
aAALOG
product <« n * Topayovtlkd (n—1)
Télog_av
AnoteAéopata // product //
TéAog IoapoyovT LkO

Qo1600, 10 n! pmopei va umohoyloBei kal e emavainmtikn péBodo, 6mwg
mapouctaletal otov emduevo akyépiBuo Mapayovtikd2.

AAyopLOpog MHopayovtLxkd2

Aedopéva // n //

product <« 1

Tia 1 amd 2 péxptL n
product <« product * i

Télog_enmavaAnyng

AmoteAéopata // product //

TéAog IapoyovT LkO2

Emopévwg, §00évtwv autwyv Twv dUo Avoewv oto TPpdPANUa uToAoy!-
oMo TOU N TIAPAYOVTIKOU TIPOKUTITEL TO EUAOYO €pWTNUA, TTold pEB0SOC
eival KaAUTePN. APou e€eTAOOVUE HEPIKA AKOUN TTapadeiypata, otn ou-
véxela Ba SoOei andvtnon oTnv EpWTNON AUTH.

3.8.2 YMOAOYIOHMOG TOU PEYIOTOU KOIVOU Slaipétn

‘Eva 10TOopPIKO TMPOBANUA €ival n eVpeon Tou PEyIoTou KolvoL Slalpétn
(ukd) Vo akepaiwv apBuwv. O aAyopIBUOC eUPEONC TOU UK AVAKEL
otov EukAeidn. Qotoco n ulomoinon Kat autol Tou alyopiBuou pmopei
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va Yivel Katd ToANOUC TPOTTIOUG. XTn CUVEXELD SiveTal Evag TPWTOG aA-
YOp10p0G yia Tov umoloyilopod Tou Pkd dUo akepaiwv x Kat y. H pébodog
auTh €ival apketd apyn (kat dev otnpiletal otov alydoplOuo tou EukAei-
6n), aAAd amiwc Sivetal yia va Stagavei n Bertiwon otnv enidoon amd
TouG emdpevoug alyopiBuoug. OuctaoTikd Aapavel To HIKPOTEPO amd
Tou¢ U0 aKEPAIOUC, TOV Z, Kal eEETALEL e TN OEIPA OAOUC TOUC AKEPAIOUC
EEKIVWVTAC OTTO TOV Z KAl JEIWVOVTAC CUVEXWE KATA Hia povada péxpt Kat
ot SVo aplBpoi, x katy, va SiaipouvTal anod Tn véa TIUr Tou z.

AAyépLOpog MéyioTtoc Kolvog AloLlpétng
Aedonéva // x,y //
Av x < y 1éT1¢
Z €« X
AN LAC
zZ <<y
TéAog_av
'0co (x mod z # 0) § (y mod z # 0) emav&Aafe
z < z-1
Télog_enavdAnyng
AnoteAéopata // z //
Télog MéyLotog Kolvoc Alalpétng

H eméuevn néBodog yia tnv evpeon tou Pkd amodidetal otov EukAeidn,
Kal Tpo@avwe BeATiwvVeL TNV TponyoLuevn ekdoxn, emeldn dev e€etdlel
ME TN o€1pd OAOUC TOUC OKEPAIOUC.

AAyépLOpog EukAeidne
Aedopéva // x,v //
Z «— v
'0Oco z # 0 enavaAape
z < x mod y
X Y
y «— z
Télog_enavdaAnyng
AnoteAéopata // x //
TéAog¢ EukAe(dng

NAPAAEIFMA

MNa kaAUuTtepn Katavonon tng pebodouv, ag mapakoAovbrGouvpE TTWG O
aAyop1Opog autdg Bpiokel To PKS Twv aptBuwv 150 Kait 35. O emopevog
mivakag dgixvel TIg TIHEG TWV MHeTAPBANTWY Z, X KAl Y, KATA TN Sidpkela
Twv emavalPewv. Anhadn, mpv Tnv évapén tng emavaAnntikng 6o-
MAG Ol apXIKEG TIHEG TwV X Kal Y €ival 150 Kat 35 (6mwg paivetal otn
SeuTtepn ypaupun Tou mivaka). O aAyopiOpog otapatd otav yivel 0 n
TIMA TOU Z, oMOTE 0 MKS €ival N Tipn Tou X, SnAadn to 5.

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

3. AOMEX AEAOMENQN KAI AATOPIOMOI
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Qo1600 N péBodoc Tou EUkAEIdN pmopei va uhomrolnBei Kal e évav evai-
AAKTIKO avadpouikd TpoTo, ou Sivetal oTn cuvéxela. H tpitn autr ekdo-
X1 €ival TOAU ammAr} 0TOV TTPOYPAUUATIOUO KAl TNV KATAVONor TNG.

AAy6pLOpog EuxkAe(dng
Agdopéva // x, y //
Av y = 0 t61¢e
Z «— X
oAALAC
z <« EuxkAe(dnc(y, x mod vy)
Télog_av
AnoteAéopata // z //
Télog¢ EukAe (dnc

3.8.3 YmoAoyiopog apiOuwv akolouvBiag Fibonacci

MNa kaAUTtePN Katavonon tng Slapopdc HETA&L eMaVAANTITIKWVY Kal ava-
OPOUIKWV HEBOSwWY, 0Tn cuvéxela Ba e€eTaoBel éva teheutaio mapadely-
Ma, 6mou umoAoyiletal n akohouBia aplBuwv Fibonacci mpwtng taéng,
mou opiletal we e€Nc:

0 avi=0

F.= 1 avi=1

Fi=F,+F, avi>1
EVW Ol IPWTOL OOl TNE akoAoubBiag Fibonacci mpwtng tdénc eivat:
0,1,1,2,3,5/8,13,21,34,55 KAm.
Ané Tov 0pIoUo PaiveTal avayAuga n avadpouikn ¢Uon ¢ cuvaptnong. Ot
U0 emopevol alyopiBuot umoloyilouv Tov aplBuo Fibonacci mpwtng taéng
F, He emavaAnmTikr kat avadpopiki péBodo. YmotiBetal 6Tt Katd T KAfjon
TOUu aAyopiBuou pia un apvNnTIKn TR TEPVA WS OPIoUA 0T PETAPANTA N.

AAyépLOpog Fibonaccil
Aedopéva // n //
Av n < 1 té6te Fib « n
fO < 0
fl « 1
Twa i amd 2 péxpt n
fib « fO+f1
fO0 « f1
fl « fib
TéAog_enavdaAnyng
AnoteAéopata // Fib //
Téloc Fibonaccil

AAy6pLOpog¢ Fibonacci?2
Aedopéva // n //
Av n < 1 1d1e
Fib < n
odAALQC
Fib <« Fibonacci2(n-1) + Fibonacci?2 (n-2)
TéAog_Av
AnoteAéopata // Fib //
TéAo¢ Fibonacci?2
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Juxvd n xprion avadpoung SIEUKOAUVEL TOV TIPOYPAUUATIOTH OTNV UAO-
ToinoN Kat Tov €\EyX0 TOU TTPOYPAMMATOC. AV Kal TIOAEG POpPEC N ava-
Spoun @aivetal W¢ O PUOLKOE TPOTIOC TTPOYPAUMUATIOUOU, WOTOCO
TIPETIEL VA XPNOLUOTIOLETAL PE HETPO. MeTa&V eVOG AmAOU ETAVAANTITIKOU
TIPOYPAUHATOC KAl EVOG AvadPOUIKOU TIPOYPAUATOC TTIPOTIUATAL TO TTIPW-
T0. O Aoyoc gival 0TI kKdBe kKAfjon piag cuvdptnong f piag diadikaociag
€XEL XPOVIKO KOOTOC UNn aueAnTéo. ETol To kKEPSOC O€ XPOVO TTIPOYPAMa-
TIOMOU dnuioupyei anmwAela o€ xpdvo ekTéNeoNC. EMopévwe, av o xpovog
anmdkpLoNng ival KPIoIPOG Yla TNV e@apuoyn Hag, Tote gival f€Ralo oti
TIPETEL va TTPOTIUNOEL N emavaAnmtikn pébodoc.

Ot mponyoupevol aldyopiBuol yia Tov uttoAoyioud Twv aplBuwv Fibonacci
TPWTNG TA&NG €KTOC TNG S1aPOopPAg Toug otV midoon Aoyw Tou OTL, N
TTPWTN €ival EMavaANTITIKY evw N SeUTEPN €ival avadpoIKr, €XOUV Kal pia
aKoun onuavtiki dtagopd. H Stapopd autr £yKeltal 0To Yeyovog OTl, N
8eUTEPN KAAEl TTEPIOCATEPO ATIO Wid POPA TOV EAUTO TNG YL TIG IOI1EC TIUEC.
AuTo Oa yivel katavonté dokipdlovTag yia mapddelya Tov UTTOAOYICHO
Tou F.. Y& emdpevo kepdahaio Ba emavéABoupe otn HENETN Twv alyopiBuwy
QUTWV YIa TOV UTTOAOYIOUO TwVv aplBuwv Fibonacci mpwtng taénc.

3.9 | AN\eg Sopég Sedopévwy

Kowvé yvwplopa Twv Sopwy mou e£eTacOnKav mponyoupévwe gival 0Tt ol
S1adoyxikoi Kool amoBnkelovTal O CUVEXOUEVEG BETELG TNG KUPLAG UVN-
HNG. ZTNV Tapdypa@o auTH YiVETAL Hia TTapousiaon TPLWV TTOAU GTToU-
Saiwv dopwv dedopévwy, oTig omoieg ol koot dev gival amapaitnto va
KOTEXOUV OUVEXOUEVEC BEDEIC VNG, MpdKerTal yia Tig AioTeg, Ta Sévépa
Kalt Toug ypdpoug.

3.9.1 Aioteg

311G MOTEG TO KUPLO XAPAKTNPLIOTIKO €ival 0Tt ol KOpPol Toug ouvBw
[Bpiokovtal og amopakpuopéveg BECEIC VNG Kal N oUVSEOT TOUC Yive-
Tal pe Seikteg. O Seiktne (pointer) gival évag 181aitepog TUTTOC TTOU TIPO-
OQEPETAL ATTO TIG TIEPIOOOTEPEC OUYXPOVEC YAWOOTEC TTIPOYPAUUATIOHOU. O
Seiktng ev AapBdavel aplOUNTIKES TIHEG OTIWG AKEPALEC, TTPAYUOTIKES K.4.,
OAAG oL TIPEG Tou gival S1eEuBUVOELG OTNV KUPLA UVAN Kal XPNOLoTToLETal
aKpIPWC yla Tn ovvdeon Twv SlaPoOpwv oTolxEiwV piag Sourg, ou gival
amoOnKeUPEVA O N OUVEXOUEVEC BEOEIC PVRNG. ZuvhBwg o SeikTng &i-
val éva medio kdBe kdPBou TNG SouNg, OTwWC Paivetal oto oxnua 3.8. To
nedio Aedopéva UTTOPEI va TIEPIEXEL Uia 1) TTEPIOCOTEPEC AAPAPIOUNTIKEG
1 APIOUNTIKES TTANPOPOPIEC.

310 oxrfjna 3.9 mapouotaletal pla Aiota pe Té00epig KOPPBoug, 6ToU oL
SeikTeg £xouv TN Hop@r BENOUG, TIPOKEIUEVOU VA PAIVETAL O KOUBOG TTOU
TTAPATTEUTIOUV.

N S e N S e S I o N

2. 3.9. Mia Aiota pe téooepig kSuBoug

Me 1n xprion SelkTwv SleUKOAUVOVTAL Ol AEITOVPYIEC TNE EICAYWYNE KAl
¢ Staypagnc dedopévwy oTIC NioTec. 1o oxnpa 3.10 gaivetal n eloayw-
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2x. 3.8 Aoun kéuBou Aiotag
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Ot 6pot index kat
pointer anodidovtal ota
eANnVIKA wg deiktng. Kat
ot dUo napanéunouy oe
Béog1g, mivaka o Npwtog
Kat VApNG o deUTepog.

Ot dopég dedopévav

Mou XpNaoyonotouv
Oeikteg anokaAoUvtal
duvapikég (dynamic),
ytati n uAonoinan toug
yivetat €101, WoTE va pnv
anatteital €K Twv NPoTEPWY
KaBoplopog Tou HEYLOTOU
apBpou koupwv. Eivat
@avepd 61t oL BOPEG AUTEG
gival nwo euéAKteg and tn
otatkn doun Tou nivaka,
enedn enekteivovtal Kat
OUpPPLKVAVOVTAL Katd Th
dudpkela eKTEAEONG TOU

npoypdypatog.

YN €VOG VEou KOUBOU HETAEL Tou SeUTEPOU Kal TPITOU KOUBOoU TG TTpo-

nyoupevng Aiotac.
I S e N £ S B S e R

2x. 3.10. Eioaywyn o€ Aiota

'Onwg paivetal KalL 0To OXN KA, Ol ATTAITOVUEVEG EVEPYELEG VIO TNV ELCAYW-
yn (mapepuBoAn) Tou véou kOuBou eival o dgiktng Tou deuTePou KOUBoU
va Seixvel To véo kKOO Kat o Sgiktng Tou véou kdpPBou va Seixvel Tov
Tpito KOUPOo (dnAadn va mdpel TNV TIPN TTOU EiXE TIPIV TNV EICAYWYH O
Seiktng Tou Sevtepou kopPou). Etol ot kduPol Tng Aiotag Stlatnpouv tn
AOYIKH TOUG O€1pd, AAAA Ol PUOIKEG BEDELC OTN VAN UTTOPEI va gival Te-
Aeiwg Sl0QOoPETIKEC.

L le— |4

2x. 3.11. Aiaypaer kéuPou Aiotag

[— [ |

AvtioTolxa yia tn Siaypagn evog kOupou apkei v ald&el Tiur o deiktng
TOU TTPONYOUHEVOU KOUBOU Kat va Seixvel TTAEOV TOV ETTOEVO AUTOU TTOU
Slaypagetal, 6mw¢ gaivetal oto oxrpa 3.11. O kOpBog mou Siaypapnke
(o TpitoC) amotelei "dxpnoTto SedSouévo" Kal 0 XWPOC UVANG TTOU KATA-
NpBave, mapaxwpeitatl yia dA\n xprion.

3.9.2 Aévdpa

Ta 6évépa (trees) eival SOUEC TTOU OTIC CUYXPOVEC YAWOOEC TIPOYPAO-
TIOMOU VAoTToloUvTal PE TN BoriBela Twv SeIKTWY, OTwe eEnyriBnke otnv
apxf AUTAG TNG mapaypdgou. BéBata, umopolv va ulomoinBouv Kal Je
otatikég SoPEG (e Tivakeg). To KUPLO XApaKTNPLOTIKO Twv 6évdpwv eival,
otLamd évav kOuPo dev udpxel évag pévo emdpuevog KOUROC, aAAd me-
pPLocOTEPOL. YTIAPXEL €Vag POVo KOPPOG, mou Aéyetal pifa, amod Tov omoio
Eekivouv OMot ol AAol KopPol. 1o oxrjua 3.12. mapatnpoUpe 6t amd
piCa Eekivouv Suo kool Ot kopPol autoi Aéyovtal maidid g piac. Me
TNV id1a Aoyikr, amo kdBe maidi tng pifag ekivouv AANa Tatdid K.0.K. 2T
BiBAoypagia avapépetal pia tepdoTia moikihia Sopwv dévdpwy, TTou n
avagopd o€ auTtég Bpioketal EKTOC Twv opiwv Tou PBiAiou auto.

Zx. 3.12. Aourj 6évépou
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3.9.3 Ipagyot

‘Evag ypdgpoc (graph) amoteAeitat amd éva cuvolo KouPwv (1 onueiwv
1 KOPUPWV) Kal €va GUVOAO YPAUMWY (A aKPwWVY i} TOEWV) TTOU EVWOVOULV
MEPIKOUC i OAOUC TOUC KOUPBOoUC. O ypA®OoC ATTOTENEL TNV TTIO YEVIKNA
Sopun 6edopévwy, pe TNV évvola 6Tl OAEG Ol TpoNyoUUEVEG SOUEG TTOU
TTAPOUCIACTNKAV UITOPOUV va BewpnBoUv MEPITTWOELS YPAPWV.

2x. 3.13. Evag ypdpog

MoANG mpoARpaTa Kal KATaoTACELS TNG KABNUEPIVAG Hag (wG Wmopouv
va mepLlypag@ouv Ue tn BorBela ypdgwv. Na mapddelyua, Ta onueia evéog
YPA@OUL UTTOPOUV VA TTAPIOTOUV TTIOAEIC KAl Ol YPAUUEC TIC 00IKEC OUVOE-
O€&I¢ META&L TOUC. AOYW TNE MEYAANC TANBWEAC Kal TIOIKIAIAC TWV TTPOoPAN-
pdtwv ou oxeti(ovtal e YpA@oug, €xel avantuxBei opwvupun Bewpia, n
Oswpia Mpa@wy, n omoia cuxvd amoteAei autoSUVAUO UABNUa o€ TTave-
TMOTNUIOKA TUAMOTA.

Avakepahaiwon @

370 KEQPANALO AUTO aPXIKA 0picBnke n MANPOPOPIKH WG N EMOTAKN TTOU
MENETA Ta SeSopéva amo TIC OKOTTEG TOU UAIKOU, TwV YAWOOWV TIPOYPA-
patiopov, Twv dopwv dedopévwy Kal TnG avdiuong dedopévwy. AOBNKe o
0PIoMOC TNG Sopng Sedopévwy Kal évag KATANOYOG LE TIC AEITOUPYIEC TTOU
pITopoUv va yivouv pe pia dour dedopévwv. H mpwtn Sopr| mou e€etacOn-
ke Atav n doun Tou mivaka (novodidotatou kat SiedidoTatou), Tou ival
Mia otatikr doun, pe péyeBog mou Sev PETARANNETAL XPOVIKA. XTN CUVEXELQ
miapouctdodnke n doun TN otoifag, kabwg Kat Twv duo Bacikwy Mpa&ewv
™G WONONG Kat TG anwBnong Twv oTtolxeiwv Tne. Emiong meptypdenke n
Soun TNG 0UPAC e avaPopd oTIC TTPAEEIC TNG El0AYWYNG Kal TG e€ayw-
YNG OToIXEiwv amd auTrjv. XTn CUVEXELD TTapoustacOnkav mpoAfuaTa n
AUON TWV OTTo{WV EVTACOETAL OTIG KATNYOPIEC TNG avalTNong Kal TG Ta-
&lvdpNnong. H TexVIKn TG OEIPLOKAG/YPAUMIKAG avalTnong oTolxeiwv amd
miivaka 860nKe U Xprion OXETIKWY akyopiBuwv kat mpoodlopicOnkav ot
TIEPIMTWOELG OTTOU N PEBOSOC auTH gival ATTOTEAECUATIKN. EYIVE GNUAVTIKN
euPdabuvon otn puéBodo ¢ avadpoung péow Slapdpwv mapadelyuATwy
€MALVONG YVWOTWV TTPORANUATWV. TEAOC, EMYPAMUATIKA TTapouatdalovTal
ol Souég Tn¢ AioTag, Tou §évEpou Kal Tou YpApou.

Né€eic-kAeda

Aedopéva, MAnpoopia,
Aopr dedopévwy,
2TATIKEC Kal

Suvauikég Sopéc,
Mivakeg, ZT1oifa, Oupa,
FIFO kat LIFQ,

lpappikn avalitnon,
Ta&wvounon,

Avadpopn, AioTeg,
Aévdpa, Mpdegol.

~
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Aladiktuo

http://www.nist.gov/dads/
Kéupog pe eupetnplo
Opwv yla alyopibuoug,
Aopéc Asdopévwy Kat
MpoBAAjuata (Algorithms,
Data Structures, and
Problems Terms and
Definitions for the CRC
Dictionary of Computer
Science, Engineering and
Technology).

74

Epwtnoslg - Ocpata yia culitnon

1.

Ti eivail 6edopéva kat T eival minpogopia; Na 608ei cuvtopog opl-
OMOG TWV OPWV AUTWV.

. Moleg eivat ot amdYPeic amo TIG omoieg n emoTtAUN TNS MANPOQPOPIKAC

peheTd Ta dedopéva;

. Na 606¢i 0 optopog tng Soung dedopévwv.

4. MNolgg givat o1 Bactkég mpdgelg emi Twv Sopwv dedopuévwy;

(%]

O ® N O

13.

14.
15.

16.
17.

. MNota gival n e€aptnon peta&u tng doung dedopévwv Kat Tou alyopid-

pou mou eme&epyadetal tn dour;

. Na meptypa@ouv ot SU0 KUpLOTEPECS KATNYOPIE TwV Sopuwv SeSopEVWV.
. Na meptypapei n Soprj Tou mivaka kai va §oBei mapddelyua xpriong Tou.
. Na 606¢i 0 oplopog Tng otoifac.

. Moleg eival o1 Bacikég Aertoupyieg ou yivovtal o€ pia otoifa;

10.
. Molgg gival ol Bacikég Aeltoupyieg Tou yivovTtal o€ Jia oupd;
12.

Na 606¢i 0 oploudC TNG OLPAC.

Na meptypagei n Aettoupyia tng avadpoprig kat va oxoAacBei n xpn-
OloTNTA TNG.

Na 00¢i avadpouikdg alydplBuog urmohoyiopoU TN Suvaung mpay-
MATIKOU aplOpol uPwpévou o€ aképata Suvaun.
Na meptypagei n Aertovpyia Tng avalitnong.

Na 606¢i éva mapdadelypa yla tn o€iptakr avalitnon oTolxeiov o
£vav mivaka.

Na d06¢i 0 oplopodg TNG évvolag TnG Tagivounongc.

Na meptypaei n Tafivounon eubeiag avtarlayng kat va 6o0ei éva
mapadetyua.
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Elcaywyn

‘Otav pag divetat éva mpdBAnua, Kat mpv acXoANBoUUE HE TNV KwSIKO-
T10iNON KAl TOV TPOYPAUUATIOUO, TIPETTEL TIPOKATAPKTIKA VO KAVOUUE pia
BewpnTikn HEAETN Tou MPoPARpaTOoC. Mo oUYKEKPIUEVA, Pia KaAr 16€a
eival va mpoomabricoupe va Slamotwooupe av to dedopévo poéAnua
pmopei va avtipeTwmoBOei pe fdon kamoleg yevikég peBodoloyieg ava-
nituéng aAyopiBuwv. komdg Tou Ke@alaiou gival n elcaywyry oTig pebo-
SoMoyieg aUTEG, TTOU ATTOTEAOUV €va GUVOAO TEXVIKWVY KAl BnUATwV ToU
mipémel va akoAouBnBouv. MNa kabe pebodoloyia Ba doupe mapadeiypata
EMAUVONC YVWOTWV Kal KABNUEPIVWY TTPORANUATWV.

AbakTiKoi oTOXO!L

Y10X01 TOU KEPaAaiou auTou gival ot pabnTéc:

U va tekunpiivouy tnv avaykaidtnta avaAuong Twv mpoBANpATwy Kal
oxediaong Twv katdAAnAwv aiyopibuwy,

U va pnopouv va kataypd@ouv tnv akohoubia BnudTtwy yia tnv avaiu-
on Twv akyopiBuwy,

U va Siatunwvouy oUyxpoveg TEXVIKEC oxediaong alyopibuwy,

U va neplypd@ouy TIC KUPIOTEPEC TTPOOEYYIOEIC MIALONC Kal avANuong
mpofAnudtwy,

U va emAUouv IpoBAAUATA HE XProN TWV KUPIOTEPWY TIPOCEYYITEWV.

MNpoepwTtROELG

3 'Exelg akouoel yia 1o mpofAnpa tou meplodevovta TwANTH;

3 Eixeg moté @avtaoTtei 6t To «Slaipel Kal Bacileve» pumopei va €xel
epappoyn oty MAnpogopikn;

3 Mrmopei va Bpebei n pila pag pn moAvwvupikig eicwong;

ANANTY=ZH EOAPMOTIQN XE MPOTPAMMATIXZTIKO MEPIBAAAON



4.1 | Avdluon npofBAnudaTwv

JUMQWVA JE 00a ava@épOnkav oTa MPonyoUueva Ke@AAala, o aAyo-

plBuoc amookoTei 0TV emiAucn evog mpofArjuatoc. Eival mbavoév éva

TMPOBANMA va unv emMAVETAL YE Pia pdvo AUon oA e TIEPIOOOTEPEG. T€-

VIKQ, N AUon o€ éva TpofAnua pmopei va mpoéBel amd molkileg kat Sia-

(POPETIKEG TIPOCEYYIOELG, TEXVIKEG Kal peBddouc. EToy, eival amapaitnto

va yivetal pia KaAr} avdAuon tou KABe mpoBAUATOC Kal va TTIPoTEveTal

OuYKeKplpévn peBodoloyia kat akohoubia Brpdtwv. Baoikdg oToxog pag

givail n mpotaon €§unvwy Kat amodoTIKWV AUCEWV.

H avaluon evog mpoAaToG o€ €va oUYXPOVO UTTOAOYIOTIKO TIEPIBAN-

Aov mephaupavet:

0 TNV Kataypaen Tng umapxouoag mAnpo@opiag yia To mpdAnua,

0 TNV avayvwplon Twv I81AITEPOTATWY Tou TTPOBAAUATOC,

0 TNV amoTtumwon Twv cuvOnKwv Kat mpoUmoBéoewv LAOTOINGTC TOU

KOl 0Tn CUVEXELQ:

U TNV mpotaon emAuong UE xprion Kamotag pebodou, kal

0 TNV TENIKN EMAUON UE XPrON UTTOAOYIOTIKWV OUCTNUATWV.

'Etol, katd tnv avaluon evog mpofAnuatog Oa mpémel va SoBei amavtnon

o€ KaBepia amo TIG EMOPEVES EPWTNOEIG:

[J Mot eivai ta Sedopéva kat o péyebog Tou PoRARUaATOC,

[J MNoleg gival ol cLVORKEG TTOL TPETTEL VA TTAREOUVTAL YIa TNV emiAuon
Tou pofBARpaTog,

L] Mo eivar n mAéov amodotikr uéBodog emiluor|g Toug (oxediaon al-
yopiBuou),

[J Mw¢Ba kataypagei n Aoon og éva mpdBAnua (m.. oe YeudoyA\wooa),
Kal

[] Molog ival o TPOTTOC UAOTIOINONG OTO CUYKEKPIUEVO UTTONOYIOTIKO
oloTNUA (LY. EMAOYN YAWOOAC TTPOYPAUMATIOHOU).

MAPAAEIrMA

‘Eotw 6T1 avtipeTwmi{oupe To mPOBAnpa evog Taxudpopikou Siavopéa,
Tou TIpEnel va EEKIVAOEL amo éva Xwplo, va eMokePOei évav aplOuo
armo YEITOVIKA Xwp1d, Yla va HolpAcEl éva GUVOAO EMOTOAWV Kal va
EMOTPEYPEL OTO XWPLO, armd Omov EeKivnoe TEPVWVTAG MOVOo Hia @opd
amo KAabe xwp10. To mpoBAnUa EYKELTAL OTNV EVPECN TNG KAAUTEPNG
S1adépopng, £étol wote o Stavopéag va Slavuoel To MIKPOTEPO duvato
aplOuo xIAopéTpwv.

amootdoelg Uetal Toug °

4. TEXNIKEX IXEAIAXHEZ AATOPIOMQN
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3T0 TTPONYOUMEVO OXAa ol 4 aplBunpévol kduPol avtiotolyouv ota 4
XWPL4, VW 01 6 OUVOETEIC AVTIOTOLXOUV OTIC 08IKEC APTNPIEC TTOU EVW-
VOULV Ta XWPLA auTd. TENOC, Ol aKEPALOL TTOU XapaKTNEiCouV TIC CUVEETELC
peTa&l Twv KUKAWV TapouctdlouV TIG avTioTOLXEG XINOMETPIKEG ATTO0TA-
O€IG METAEU TwV Xwplwv. EmmAéov, ag ummoBéooupe &Tt o Stavopéag Eekiva
amd 1o wp1d 1, kat B€Rata og auTtd TTPETEL va KATAANEEL apoU EMIOKE-
@Ol Ta xwp1d 2, 3 Kat 4. 210 MPOBANUa auto umopouv va urdpéouv Sid-
(POPEC TTPOOEYYIOEIC YA TNV AVAAUGON KAl TNV EMIAUGT TOU.

A) Mia mpwtn avaAuon tov mpofBARpatog givat:

[] vayivel kataypa@r] SAwv Twv amOCTACEWY METAEY TWV XWPLWDY,

] vata&ivounBolv ot GUVEECEIC TWV XWPIWV KATd avEouoa XINOUETPL-
KN amooTtaon,

L] va eméyetat kaBe popd n petdPaocn amd to xwptd dmou Bpioketal
o Slavop€ag TPOG TO TTANCIECTEPO XWPLO.

Me Bdon ta mapamdvw Bripata o diavopéag Ba eméleye Tnv €€N¢ oelpd
ETMOKEYNE TWV XWPLWV:

O—0—60—-0—0

Slavuovtag ouvoAikd 36 XINOUETPOA.

B) Mia diagopeTiKr) avaAuon Tov mpoBARpatTog sivat:
L] vayivel kataypa@r SAwv Twv amooTAcEwV HETAY TWV XWPLWVY,

[] va Bpebei pia oelpd emiokePng TWV XWPLWV PE OTOXO TNV EAAXIOTO-
moiNoN TNG CUVOAIKAG armdoTaong Kal Ot TNV eAaxloTomoinon tng
KAaBe popd andotaonc.

Me Bdon ta mapamdvw Bripata o diavopéag Ba eméleye Tnv €€NG oelpd
EMOKEYNG TWV XWPLWV:

O—O—0—060—0

omoTE N GUVOAIKH Slavuopevn amdataon givat 30 XINOUETPA.

Emopévwg gival @avepo 0Tt n avdiuon Kabe mpofARuatoc eival amapai-
™NN, €101 WoTe va avalntnOei n MAéov KataAnAn uéBodoc mou va mapé-
X€L TN {nToUpEvVN AUGON, 60O YiveTal TaXUTEPA Kal HE To AtydTtepo Suvato
KOOTOG O€ UTTOAOYIOTIKOUG TTOPOUG. Agv UTTAPXEL £VAC EVIAIOG KAVOVAG,
Mia YEVIKT] @OPHOUAA TTOU VA AVAPEPETAL OTNV EMAUCN TOU GUVOAOU TWV
TTPOBANUATWVY. YTTApXouv OpwC "ouyyevn" mpofAnuata, SnAadn mpoPin-
pata mou prmopoUv va avaluBouv pe Tapopolo TPOTIO Kal VA AVTIMETW-
moBoUv pe avtiotolyxeg HeBOS0UG Kal TEXVIKEG. [evikdTePQ, oL péBodol
avAaAiuong Kat emilvong Twv mpofBAnudtwy mapouactdlouyv 181aitepo ev-
Slapépov yia Touc €€ric Adyouc:

0 TapEXOUV €va YEVIKO TTPOTUTIO KATAAANAO yia TNV emilucn mpofAnud-

TWV EVpeiag KAipakag,

0 pmopoulv va avamapaotabolv Je KovéG Sopég SeSopévwy Kal EAEyXoU

ANANTY=ZH EOAPMOTIQN XE MPOTPAMMATIXZTIKO MEPIBAAAON
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(mou umooTtnpifovTtal amod TIC TEPIOCOTEPEC OUYXPOVEC YAWOOEC TTPO-
YPOHHATIOHOU),

O mapéyxouv Tn SuvaTdTNTA KATAYPAPNE TWV XPOVIKWY Kal "XwpeIKwV"
anarthogwy e pebodou emiluong, £T01 WOTe va pmopei va yivel ena-
KPIBNC EKTIUNON TWV ATTOTEAEGUATWV.

4.2 | MéBodor oxediaong alyopiOpwv

Ot uéBodot Auong evog TPoBANMATOC TTOU TIPOKUTITOUV arnd Tnv avaiuon
Tou 0dnyouv otn oxediaon evog alyopibuou mou cuvioTd TNV akoAouBia
Bnudtwy, mou mpémel va akoAouBnBoLv yia va emAuOei To mpoBANuUa.
'Onwg ava@épOnkKe, uUIApXEL TTEPITTWON Va TApouclacBouv ePIoCOTE-
PEG amo Hia TEXVIKEG yla TN AVon evog poBAfjpatog. Emopévwg, ya va
npotaBei n kKaAUTepN AUon XpelddeTal va Yivouv KATIOLEG ETIIAOYEG KAl
napadoxéc kata tn Sadikacia cuvBeonc kat oxediaong Tou akyopibuou.

YTAPXOUV PEPIKEG TEXVIKEG TTOU OUXVA XPNOIoTIoloUVTaAL 0€ TANBWpPa
POPBANUATWV. ETOL, Ol TEXVIKEG AUTEG £XouV TuTToTTolNOEl Adyw TwV Kol-
VWV XOPOKTNPIOTIKWY TOUG KATA TNV emmiluon evog mpoPAruatod. H tumo-
moinon auTr o kamolo Babuod SieukoAUveEL otV évtaén Kamolou TPoBAR-
paTtog oTnVv avtioTtolxn Katnyopia emAuong tou (6mou autd eival Suvatd).
FevikoTePQ, KAOE TEXVIKN XpeldleTal va urmooTtnpilel Ta e€AC:

0 va avTigeTwilel pe to S1KO TNG TPoTo Ta dedouéva,

O va éxel T O1kn TNG akoAouBia evtohwv Kal

0 va dtaBétel Tn SikA TNG amodoTikOTNTA.

Emopévwg kdBe TeXVIKN €xel TA OIKA TNG XAPAKTNPLIOTIKA Kat TIG SIKEG TNG
18101TEPOTNTEC.

Katd tnv emiduon evog mpoBAUATOC, EMIXEIPETAL CUYKPLON TWV Xapa-
KTNPIOTIKWV KAl TwV ISI0TATWY TWV TEXVIKWY TTOU UTTOPOUV VA amoTeNE-
OoOoUV TIPOTACN AUONG Tou TTPORBAAUATOC. TO ATTOTEAECUA TNG OUYKPIONG
TWV SIOPOPETIKWVY TEXVIKWV Eival n eMAOYN TNG KATAANAOTEPNC TEXVIKAG
yla TNV €miluon Tou GUYKeKPIUEVOUL TTpoBAruaToc. Xtn BiBAoypagia ava-
(PEPOVTAL APKETEC TUTTOTIOINEVEG KATNYOPIEG TEXVIKWY, OPWG OTaA MAaiola
Tou BiBAiov autou Ba e€eTACOUE PEPIKEC HOVO amd AUTEC:

0 MéBodoc Siaipel kal Bacileve

0 MéBodoc¢ SuvauikoL TPOYPAUUATIONOU

0 AmAnotn péBodoc

KdaBe éva amd autd ta €idn mpooeyyicewv Ba e€eTaobei ISlaITépw oTn
OUVEXELQ.

Map' 611 0Tn BIBAoypagia avapépovTal apKeTEG TEXVIKEG oxediaong
aAyopiBuwv, auto dev onuaivel 0TI KABe TPORANUA UmopEi va emMAUOE(
€QAPHOOVTaC Hia ammd AUTEC TIC YVWOTEC TEXVIKEC. YTIAPXOUV TTOANA TIpo-
BAAuaTa mou yta TNV €MAUVCH TOUC AmalTouV TNV EQAppoyn Kiag véag
avTiAnWNG. Zuxvd, ot pébodol mou epapuodlovtal ota mpofAnpaTa autd
ovOoAloVTal EUPIOTIKEG TEXVIKEG.

Aev undpxel ahyépiBuog yLa
tn oxediaon aAyopiBuwy.
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3ndokipud  K>E

4n dokyn K=

2n dokyn  K<E \$

2. 4.2. Avadikrj avaliitnon

H duadkn avalAtnon
Xpnotponoleitat

pévo otnv nepintwon
ta&wvopnpévou nivaka.

4.3 | Mé60o6o¢ Saipet kat Bacileve

>Tnv Katnyopia "Aiaipet kat Baoideve" (divide and conquer) evtdooovtal
Ol TEXVIKEG TTOU UTTOS1ALPOLVV €éva TTPOPBANUA O PHIKPSTEPA UTTOTTPOPBAN-
pata, mou €xouv tnv idla Tumomoinon UE To apxIko POBANpa aAAd ival
MIKPOTEPA OE péYEBOC. Me Ouolo TpdTO, TA UTTO-TTPOBARUATA AUTA UITO-
poUv va SiaipeBolv o€ akdUN PIKPOTEPA LUTTOTIPOBANHATA K.0.K. ETOoL N
emiluon evog MpoPAnuaTog éyKeltal otn otadlakn emiluon Twv 600 To
SuvaTtdv HIKPOTEPWV LTTOTTIPORANUATWY, WOTE TEAIKA VA KATAAAEOUE
07N GUVOAIKH AUCN Tou apXIKoU eupUTEPOUL TIPOPBAAATOG. AUTH N TTPO-
oéyylon ovouddetal amo emavw mpo¢ Ta KAtw (top-down).

Mo TUTTIKA, N TTEPLYPAPH AUTAC TNG HEBOSouL oxediaong alyopibuwy umo-
pei va amodobei pe ta emopeva Brpata:

Aivetal yia emiluon éva oTiyldTuTIo £VOG TTPOBANUATOC.

m: [T

Ymnodiaipeital To oTyIOTUTIO TOU TTPORBAAATOC O€ LTTO-OTIYISTUTIA
Tou id1ou MPoBARHaTOC.

Aivetat aveaptntn AUon o€ KABe éva UTTO-CTIYUIOTUTIO.

= -

Yuvdualovtal OAEG Ol PEPIKEG AUCELG TTOU BpEBnKav yia Ta UTTo-OTLy-
MIOTUTIq, €101 WOoTE va §0B&i N GUVOAIKA AUGN Tou TTPOBARMATOC.

31N ouvéxela mapouactaletal évag KAAoIKOG akyoplBpog mou akohouBei
™ ehocopia Tng ueBodou Alaipel kat Bacileve: n Avadikry avalritnon.

Avadikn avalitnon

Eotw 611 Sivetal évag NAeKTPoVIKOC TNAEQWVIKOG Katdhoyoc, Snhadn
évag Tmivakag Je N ovopaTa Kal évav aploud tTnAe@wvou yla Kabe ovo-
pa. O kataloyog gival Taivounuévog katd av§ouvoa aA@afnTiki Taén
WG TTPOC Ta ovopata. Eotw OTL Ta N ovopaTa e Ta avTioTolxa TNAépwva
eivat amoBnkevpéva oe Vo mivakeg: names|1 ..n] kat phones[1 ..n] avti-
oTolxa. X€ pia Tétola mepintwaon, Aotmdy, To {nTouuevo gival va Bpebei
10 TNAéPWVO TTOU avTloTolXEl o Sedopévo dvopa cuvdpounTr (UTToBE-
Tovtag o1t 1o dedopévo avalntoupevo dvoua PAyuaTt UTTAPXEL OTOV
KataAoyo).

To mpdPANua emALeTal e TN HéBoSO Alaipel kal Baoileve pe fdon tnv
mapatpnon o6ty étav 600ei éva dvoua, TéTe UTIAPKOLV oL €€AC 3 TTEPL-
TITWOELC:

E to évoua Bpioketat otn pecaia Béon tou mivaka names,
E

TO O6voua Bpioketal o€ pia B€on 0To MPWTO MGG KOUUATL TOU TTiVaKa
names, n

I 1o 6vopa Bpioketal o€ pia O£0n 0To SeUTEPO MIGO KOUUATI TOU TTiva-
Ka names.

H mapatripnon autr) odnyei otn ocuvtaén tou enduevou alyopibuou. Xn-
HEIWVETAL OTL 0 AAYOPIOUOC AUTOG IOYXUEL HOVO YIA TNV TIEPITITWON TTOU
1o avalntolpevo dvopa UTTApxEL oTov Katdhoyo (dnAadr, otov mivaka
names). O aAyop1Opog autdg umopei eUKoOAa va TpormomnolnBei woTe va
AvTIMETWTTICEL KAl TNV TIEPIMTWON TNE "avemTuxoug avalitnonc', Snhadn
™G mepintwong émou To avalntoUuevo évopa dgv uTTAPXEL OTOV TTiVAKA.
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AAyépLOpog Auad Lk ovolHTnon
Asdopéva // names, phones, onoma, arxi, telos //
meso <« [arhi + telos]/2

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

Av onoma < names|[meso] tote
Avad Lxf_avalftnon (names, phones, onoma, arhi, meso-1)
aAALAC
Avad Lk avalftnon (names, phones, onoma, meso+1, telos)
Télog_av

TéAog_av

AnoteXéopata // Tel //

Télog Auad Lkl _avoalATnon

MAPAAEIrMA

To mapadetypa mou akoAouBei mapakoAouBei Tnv aAnAouyia twv Bnud-
TWV ToU aAyopibuou Tng Suadikig avalTnong evog ovouaToC o€ Evav
mivaka mévte Béocwv. EoTw 0TI 0TOV TNAEPWVIKO KaTtdAoyo avalnteital
To 6vopua Aavdn. Katd tnv mpwtn mpoomdbela amo TIC TEVTE BE0EIC ENEY-
XETal N peoaia, Snhadn n tpitn, omou Bpioketal To dvoua Katepiva. To
ovopa Aavan sival Ae§ikoypa@ikd HIKpOTEPO amd To ovoua Katepiva Kal
emopévwe n avalntnon meplopileTal 0To TPWTO MICO TOU TTIVAKA TTOU
amoteleital amd vo Béoelc. Amd Tic dUo autég Béoelg, o€ pia delTepn
npoomndBela eEAéyxeTal n mpwtn B€on, 6mTou Bpioketal To TNAEPWVO TOU
Navvn. Emeidn 1o 6vopa Aavdn ivat Ae€ikoypa@ikd peyaAltepo amd To
ovopa ltavvng, n avalrtnon meplopileTal 0ToV UTTO-TTIIVOKA TTOU OTTOTENE(-
Tat amo tn Seutepn Béon povo. Etol, otn 6€on autn Ue pia Tpitn mpooma-
Bela Bpiokoupe To TNAEPWVO TNG Aavdng.

| Mdvvng | Aavdn |Kurepivu Xpriotog | Xpiotiva
Tn
| Mdvvng | Aavdn |
bl
2n
bl
3n

2x. 4.3. AlaboXIKEG OUYKPIOEIG O€ apxIKO TTivaka Kat ummo-TiiVaKeS yia tnv
ava{fitnon tou ovéuatog Aavdn

O tpomog mou Asttoupyei n Suadikr avalritnon givat avahoyog Ue au-
TOV TNG pEBBSoU NG dixotéunonc. H puéBodocg tne¢ diyotéunonc (i tou
Bolzano) xpnotpomoleital yia tnv evpeon piag pifag g e€iowong f(x)=0
oto didotnua [a, b]l. Q¢ yvwotd, oto Sidotnua auto undpyel pia Tou-
Aaxiotov pila, av 1oxvel f(a).f(b)<0 (yia Tnv akpifela pmopei va umapyel
TEPITTOC aplOUOC plwv). Me Tn pébodo g dixotounong Ppioketal éva
onueio x, ( = (a+b)/2) oo pyéoo tou Sactpatog [a, b] kat e€eTaletay,
av f(a).f(x,)<0. Av vai, T61€ n pila undpxel oto dractnua [a, x,1, aAwg
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oTo [x,, b]. £tn ouvéxela Bpioketal To u€CO X, TOU UTTOSIACTAKATOG TTOU
untdpxetl n piCa kat emavaiapBdavovtal ta idla. Etol og kABe emavainyn
ealpeital amd TN €pguva To Ko SIAoTNHA KAl TIPO@AVWE N akohouBia
TIMWV X,, X,,... OVUYKAiVEL TIPOG TN pila Tng e€iowonc. H diadikacia tepparti-
Cetay, étav n mpoaoéyylon tn¢ pilag Bewpeital IKAVOTTOINTIKH.

f(x)

-—-----9
¢
]
o¢-------

ZX. 4.4. >xnuatikn mapdotaon tne uebédou g dixotéunong

4.4 | AuvapikoG MPOYPAMUATIOUOG

Ot aiky6piBuol TnG mponyou eV Tapaypd@ou oTnpilovtal oTn IN0Co-
pia mou ouvioTd va omraloupe éva TIPOBANUA O WKPAOTEPQ, WOTE VA ETTI-
AUovTal eukoAdTEPQ. ETOL N MiAUGN TOU apXIKOU TTPOBANUATOC €pXETAL
OTN OUVEXELD WG OVVOEDN TNG EMAUONG TWV PIKPOTEPWV UTTO-TTIPOPBANUA-
TwV. XTNV mapdaypago autr Ba e€etacBolv mpoAjuaTa Le TNV avTioTpo-
on hoocopia, Snhadr e mpoacéyylon and KAtw mpog Ta endvw (bottom
- up). Mo ouyKeKkpIpéva, N IANocoPia Twv TPORANUATWY AUTWV Eival amo
NV apxn va emMAUOVTAL TA HIKPOTEPA TTPOBANUATA Kal 0TASIOKA vVa ETTI-
AUovTal Ta peyaAUTEPA WG oUVOEDN TwWV amAovuoTepwy. AnAadn, évag Tu-
TIKOG AAYOPIOUOC AUTAC TNG TEXVIKNAG EEKIVA LUE TA EMIUEPOUC UIKPOTEPOU
pey€Boug unompoAruata, Tou MAVOVTAL PE T XPrion KATolou Kavéva
1 TUTmou. MdAiloTa cuvnBéoTaTa Ta MPOCWEIVA AmoTeEAESHATA ATOONKEY-
ovTal O€ £vav TiVaKa WOTE va XpnotpomolnBolv apyotepa Xwpig va amalt-
Teitat va umohoyloBouv yia dguTtepn N TPITN POPA K.ATT. 3TN CUVEXELD Ol
EMUEPOUC AUTEC AUOELC OUVOETOUV TNV KATAANEN TNE TEAIKNAE AUONG TOU
apxIKoL TTPOoBAAMATOC.

Autn n néBodocg oxediaong akyopiBuwv xpnoldomolEiTal KUpiwg yia Tnv
emiduon mpoPAnudtwy BeAtiotomoinong, Snhadn otav xpetaletal va Bpe-
B¢l To eNdK10TO 1} TO PEYIOTO KATTOLOU PEYEBOUG. TNV TIPOCEYYLION AUTOU
ToU TUTOUL Oev UTTAPXEL N {510 AOYIKH EMAVAANTITIKWY EKTEAECEWV TTOU
UTTHPXE OTN TPONYOUHEVN TIPOCEYYLOT, AAAA UTTAPXEL £VaG TTIVOKAG OTTO
UTTO-ATTOTEAECHATA TTOU KATAANYEL 0TNV TEAIKK) AUGN TOU TIPOBARMATOC.
Emopévwe oupmepaocpatika akohouBeital n e€R¢ mpooéyyion:

E &exivanAoon and 1o eAdx1oTo oTtyIOTUTIO TOU TTPORArUATOC,

E unoloyiCovtai otadiakd amotehéopata dAo Kat HeyaAUTEPWY UTTO-
OTIYMIOTUTIWY,

1 KOTOARYEL 0T oUVOEDN.
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H texvikn Tou Suvauikol TpoypaupaTiopol mapouactdletal pe tn Bon-
Bela evoc amol oxeTIKA Tapadeiypatoc.

YmoAoylopog duvaung

MoANEC YAWOOEC TTPOYPAUUATIOMOU TIPOCPEPOLV EVav I81AITEPO TEAEOTH
Yla ToV UTTOAOYIG O TNG SUvapung. QoTOC0, UTTAPXOUV AANEC YAWOGCEG TTOU
Sev S100£TOUV TETOLO TENEDTH), OTTOTE O TIPOYPAMMUATIOTAC TIPETTEL ATTO UO-
VOC TOU Va KWSIKOTIOINOEL AUTH TN AEITOUpYia Kal va TNV evidgel og Sikn
Tou B1BA0ORKN.

A¢ BewprioouE, AoIToV, OTL TTPETTEL VA UTTOAOYICOUE TNV aképata duva-
un evoc mpaypatikou aptdpoy, ab. Mia mpwtn amf mpooéyylon gival o
EMOPEVOC EMAVAANTITIKOC aAYOp1Ou0o¢ AUvaun1, Tou omoiou n A&rtoupyia
gival euvonTn.

AAyopLOpog AUvaunl

Aedopéva //a, b //

power <« 1

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

Télog_enavdaAnyng

AnoteAéopata // power //

Télog AUvaunl

O aAyopiBuog AvvaunT gival pev EDKOAOC OTOV TIPOYPAUUATIOUO Kal TNV
Katavonor Tou, aAd Sev gival I1aiTEPA ATTOTEAECUATIKOC, ETTEION EKTENEL b
TTOANATTAQGIACHOUC YIA TOV UTTOAOYIOMO TN b-00Ttr¢ SUvapng. To 6Tl o ai-
YOp10u0¢ autdg Sev gival amOTEAECUATIKOG ATTOSEIKVUETAL UE TO OTTAG TTa-
padetypa 6t To a' uropei va umoloyloBsi pe Téooepi¢ TOAATAACIOOUOUE
w¢ £€nc: (((@?)?)?)2. ZTn ouvéxela akohouBei o véog Tpdmog emiluong Tou
mpoAnpaTog pe Xxprion TnG HeBSSoU Tou SuvapiKoU TTIPOYPAUUATIOHOU,
omou n Bacikn 16éa gival N TPoowEIvr ATOBAKEVOT KATIOWV TIPONYOULIE-
vwv SUVAPEWY TOU aplOpoL péxpl Tn otadlakr KataAnén otn duvaun b.
JUYKEKPIUEVA O TIivakag power Ba amoBnKeVEl TO AMOTEAECHA TNG VPwWONG
OTO TETPAYWVO NG Tponyouuevng Béong Tou mivaka. MNa mapadetyua, av
Ba urrohoyt{dtav ot SUVAUELS Tou 2 (BnAadh, €0Tw OTI a=2), TOTE O TIIVAKAS
otn 8¢on 0 Ba gixe Tnv Tipn 1, otn Béon 1 v Tn 2, otn 8éon 2 tnv TIpn 4,
otn B¢on 3 v Tipn 16 K.0.K., OTIWG PAIVETAL KAl OTO EMOUEVO OXIiHA.

0 1 2 3 4
| 20=1 | 2'=2 | 22=4 | 2°=16 | 28=256 |

Advapn

0-kn n 2n 4n 8n
Tou 2

2. 4.5. AmroOrikeuon Suvauewv tou 2

la Tov UTTOAOYIGHO, AOITTOV, KATTOLACG SUVANNG ATTAITOUVTAL Ol KATAANAECG
Boe1¢ Tou mivaka. AGyou Xapty, yia tnv avelpeon Tou 27, apKouv ol aro-
Bnkeupéveg SUVANEIG péXPL Kat TNV 4n Suvaun Tou 2, S10T1 27 = 24 ¥22 %1,
O aAyop18po¢ Tou akoAouBEi TaPOUGIALEl TOV UTTOAOYIOUO TOU aP e TN
VEQ AUTH EVPUEDTEPN TEXVIKN, TTOU BacileTal 0TO AeyOUEVO SUVAIKO TIpO-
YPOMMATIONO.
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AAyoépLOpog AUGvaun2
Asedopéva // a, b //
I1ZxO6AL0: amoBikeuon ocrtolXelwyv mivoka
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_emavaAnyng
I5x6AL0: aveUpeon 1tng dUvounc
used « O
result « 1
'0co used < b emavérape
Av used + pow <= b téte
result < result * power[i]
used <« used + pow
Télog_av
pow <« pow / 2
I« 1i-1
TéAog_enavaAnyng
AnoteAéopata // result //
TéAog AUvaun2

4.5 | AmAnotn péBodog

Y€ TON\G TpofAnpata BeAtioTomoinong, 6mou amatteital va Bpedei n pé-
Y10TN 1} N EAAXIOTN TIN EVOC HeyEBOUC, xpnotuomnoleital pia pébodog, mou
O¢ev Bpiokel mpdypati T BERTIOTN AU, aAA oKoTtd¢ TNG €ival va Tny Tipo-
ogyyioel. ZuvrBwg, ot akyopiBuot auTtou Tou TUTTOU TIPOXWPEOUV UE Bdon
oTtadlakEG EMAOYEG TTOU a@OopPOoUV 0TO BEATIOTO KABE BripaTtog, xwpig pé-
pluva yia To TeNikd BéATioTo. ETol n Aeitoupyia TOUG gival TTAPOUOLA LIE TIG
KIVAOELG EVOC TTAIKTN OTO OKAKI TTOU OKEPTETAL KAl EMAEYEL TNV ETTOEVN
Kivnon xwpic va Tov amacXoAoUv ol eMOUEVEC KIVAOELC OUTE TOU avVTITA-
Aou oUte ol 81KEG Tou. H mpwtn mpoaoéyyton oto mapddelypa Tou Tayxu-
Spopov, To omoio meptypdgetal oTo Kepdhalo 4.1, aviKel oTnv Katnyopia
autn. H pébodog autn mou ival yvwoTr kal wg "dmAnotn puébodoc” (greedy
method), pmopei va tumomoinBei cupPwva pe TG €€1¢ SUo TMaPAdOxKEG:
[] og kaBe Bryua emoyr] TN Tpéxouaag BEATIOTNG EMAOYAC
[ emPBeBaiwon &t autr) n mMPoacéyyton yyudtal Tn SUVOAIKN BEATIOTN
AUon (6Tav o akyopiBpog Sev XPNOILOTIOLEITAL WG KIA ATTAT} EUPIOTIKN
TIPOCEYYIOTIKN TAKTIKN).

H xprion Twv akyopiBpwv autol Tou TUTOU TIPEMEL VA YIVETAL UE OTOXO
TNV EVPLECTEPN ETTIAUCN TOU TTPOBAAATOC, OTTWE TTAPOUCIAETAL KAl OTO
mapddetypa mou akoAouBei, émou mpdyuati Bpioketal n BEATIOTN AUon.

YMOAOYIOHOG VOUIGHATWY

To vopopaTtikod pag cvotnua and 1/1/2002 SiaBétel KEPUATA OVOUAOTI-
K¢ afiagtwv 1, 2, 5, 10, 20, 50 Aemtwy, Tou 1 KAl Twv 2 €UPW, KABWCE Kat
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xaptovouiopata Twv 5, 10, 20, 50, 100, 200 kat 500 eupw. To MPORANUa
givat va Bpebei alydpiBuoc pe aon tov omoio, 6tav Sidetal £va mMoaod,
va Bpioketal 0 EAAXIOTOC APIOUOC TWV ATTAUTOUEVWVY KEPUATWY Kal Xap-
TovouLlopATwy. MNa mapddelypa, yla va oXnNUATIOTE] To TOGO Twv 789€,
amaitovvtal 1 xaptovouiopa twv 500€, 1 twv 200€, 1 twv 50€, 1 twv 20€,
1Twv 10€, 1 TwV 5€ Kal 2 képuata Twv 2€, SnAadr) cuVoAIKdA 8 vopiopaTta.

To mpoBANUa auto pmopei va emAuBEei pe "anmAnotn" mpoaoéyyion, émou
KaBe otiyun Ba yivetal emAoyr TOU VOUICUATOG TTOU AVTIOTOIXEl OTO e-
yaAutepo duvato mocd. Ta Bripata emMAOYNG VOUIOUATWY TTEPLYPAPOVTAl
OTOV EMOUEVO aAYOpIOUO, TTou mapouactalel pia amhomoinuévn ékdoon
Tou TPOoBAAUaTOC.

AAyépLOpog Noplopoto
Aedopéva // C, n, poso //
find < pPOSO
coins « O
choice <« n
'Oco (choice>0) xat (find > 0) enmavaAapfe
Av C[choice]<= find téte
coins <« coins + 1
find <« find - C[choice]
aAALAC
choice <« choice -1
Télog_Av
Télog_enavdAnyng
AnoteAéopata // coins //
Télog Noulopoto

1oV ahkyo6piBuo autd o mivakag C SlaBétel ONeC TIG TIHEG TwV N XPNO1-
HOTTOIOUHMEVWY VOUICUATWY ATTO TO MIKPOTEPO TIPOC TO HeEYaAUTEpO. O
alyop1Bpog umohoyilel Tov EAAXIOTO APIOUO VOUICHATWY Yid éVa CUYKE-
KpPIéVo Moo (MetaPAnTn coins). Mmopei va yivel eméKTaor) Tov, WOTE va
€XEL WG ATTOTENEG A TOV PO Yia KABE €ido¢ vopiouatoc.

Avake@alaiwon O

Apxikd 566nkKe 181aitepn éugpacn otnv évvola Kal To pOAO TNG AvVAAUCNG
POoANUATWY TPV ammd TNV TENKN EMAUCH TOUG HE XPHoN KATToLou akyo-
piBuou. Ta puépn TNg avaluong evog mpoAnuatog mapouctdodnkav Sie-
Eodika kal pe xprion mapadeiypdtwv. Ot pébodot oxediaong alyopibBuwv
TuronolnOnkav Kat avaAuBnkav pe xprion SUo BaCIKWV TTPOCEYYICEWV:
™¢ ueBoSou Alaipel kat Bacileue kat Tou Auvapikol MpoypauaTiopou,
TTOU ATTOTEAOUV SU0 CUUTANPWHATIKEG TEXVIKEC PE avTiBeTn QIAocopia.
Eldikdtepa yia tnv texvikn Alaipel kat Baoiheve mapouoidaBnke o ava-
SpoIkoC ahyodplBuocg Tng Sduadikng avalntnonc. O akydpiBuog autog
gival Tummko mapddelypa pag KAAong mpoBANUATWY TTou €xouv emMAUDE(
pE TéTolou eidoug mpoaoéyyion. X oxéon pe tn péBodo Tou Auvapikov
Mpoypauuatiopol 660nke n Aoyikn TNG AelToupyiag Tng Kal Tapoustd-
oBnkav akyopiBuol kat mapadeiypata yia Tnv emAuvon an\wv mpoAnud-
TWV OTIWCE N VY won og dSuvapn. Emiong, mapouotdobnke n @Aocoia TNG
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Awaipel kat Bacileuve,
Auvvapikog
TTPOYPAMHUATIONOG,
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Aladiktuo

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

algorithmcourses/index.

html

Anotelei kOuBo e
TAOUGI0 TTANPOYPOPIKO
UAIKO upnAou
akadnuadikov emmédou.
Mepiéxel kat oTolxEia
Baoikov emmédou.
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Aeyopevng AmAnotng peBodou kat 660nke éva mo ouvBeTo Mapddetyua,
oMW  gival n emMoTPOQPr AT PEOTA UE TO UIKPOTEPO APIOUO KEPUATWY
KOl XQPTOVOUIOUATWV.

Epwtiosig - Oéupata yia cu{Atnon

1.

TimephapBavel n avdluon evog TPoBARATOC O€ éva GUYXPOVO UTIO-
AOYIOTIKO TTEPIBAAOY;

. Motot givat ot Adyol yia Toug omoioug ot péBodot avaiuong Kat rmilu-

ong Twv mpoPAnuatwy mapouaoidlouyv 1dlaitepo evolapépov;

. Mola ival Ta dVo Bacikd €idn Mpooéyylong TnG emiluong evog mpo-

BAAuatog;

. Na meptypagei pe Brinata n péBodog Tng mpooéyylong Alaipel Kat

Baoileve yia tn oxediaon alyopibuwv.

. Na mepiypagei pe ripata n péBodog tng mpoaoéyylong Tou Auvapl-

KoU MpoypauuaTiopoU yia Tn oxediaon alyopibuwv.

. Na mepiypagei n pébodog tng Suadikng avalrjtnong kat va 6o0ei éva

nmapddetypa emiluong mpoPAruatog pe tn pébodo auth.

. Na 600¢i aAydp1Bpuo¢ yia tnv avelpecn TOU TTAPAYOVTIKOU AKEPAIOU

HE Xprion TNG ammod TPOCEYYIoNG, OTIOU T TIPOCWPIVA ATOTEAETUATA
amoBnkevovTal o€ évav Tivaka.

. Na 800¢i alyép1Bpog yia tv avelpeon NG SUVAUNG TTPAYUATIKOU O

apvNTIKO aképalo eKBETN pe Auvapiko MpoypaupaTioud.
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Elcaywyn

H kataypaen tTwv peyebwv mou emnpedlouv tnv emidoon evog akyopid-
MOV €ival Hia onpavTIKN EVEPYELA Y1 TNV KATAVONON TNG AmodOTIKOTNTAG
€vOC alyopiBuov. Na to okomo autd mpénel va Bpebei mola gival n Baoikn
Aertovpyia kat mola n dopn Tou aAyopiBuou, 6mou SamavwvTal Kupiwg ol
urtoloytoTikoi mépot (dnAadr, o xpovog). H mohumiokdtnTta Twv alyopib-
Hwv, Aotrmdy, TTEPIYPAPETAL AVOAUTIKA KAl TUTTOTTOLOUVTAL Ol OPIOHOL YId TIG
KaTnyopieg (taeic) moAUTAOKOTNTAC TWV TIEPIOCOTEPWV EI6WV akyopib-
pwv. Na pepikoug amd Toug alyopiBuoug, Tou yvwpicaps oTta Tponyou-
peva Ke@AAala, yivetal avaluon Kat ekgpadetal N TOAUTTAOKOTNTA TOUG
Kal TENOG, YiveTal pila mapouaciaon Twv 0wV Twv aiyopiBuwy.

AbakTikoi oTé)O!L

YT1OX01 TOU KEPaAaiou auTou gival ot pabnTéc:
0 vameplypd@ouy TIG TEXVIKEG avaAuong Twv alyopiBuwy,
[J va HETPOoLV TNV emidoon Twv akyopibuwy,

0 va avumapaBdiiouv akyopiBuoug pe BAon TUTTOTTOINUEVOUG KAVOVEG
emAoyng,

0 va pmopouv va eAéyxouv Tnv 0pBoTnTa Twv alyopiduwy,

O

va SlaTuTwVouV TNV £vvola TG TOAUTTAOKOTNTAG TwWV aAyopiBuwy,

[0 va ouvoyiCouv ta Kuplotepa €idn alyopiBuwv.

MNpogpwTtAOCEIC
0 ‘Exelg avapwtnBei mdoo ypriyopa pmopei va yivel n avaltnon evog
otolxeiou f n Ta§vopunon KATowwv aptBpwy;

0 =épeig av uridpyouv mpofAruata dluta;

ANANTY=ZH EOAPMOTIQN XE MPOTPAMMATIXZTIKO MEPIBAAAON



5.1 | Emidoon aAyopiOpwv

>Ta mponyouueva Ke@alata tou BiAiov mapouactacOnkav moAhoi alyo-
plOuoL yla tnv emiduon evog poBAAUATOC, OTTWG Yia TTAPASELY A OXETIKA
pe tnv avalritnon Kat Tnv taflvounon. 1o onueio autd Ba mapouoid-
oouE évav TpOTo eKTipnong tng emidoonc (performance) i TN amodoti-
k6tntag (efficiency) Twv akyopiBuwv.

MNa Tnv katavénon tng emidoong evég alyopibuou xpetdletal va amna-
vtnBei éva cUvoAo epWTNUATWV. Ta TPWTAPXIKA EPWTHIATA TTOU TTPOKU-
TITOLV Eivat:

E noc umtoAoyiCetat 0 Xpdvog eKTENEONG EVOC akyopiBuovu;

E mac HITOPOUV va oUYKPIBoUv HETAEL Toug ol Stapopol alyopiBuol;
T noc pmopei va yvwpilel kaveig av évag akyoplbpuog eivat "Bértiotoc”;
H amdvtnon ota EpWTAHATA AUTA TTIPOATTAITEL TNV KATAYPAPH OUCIWSWY
TANPOPOPIWV Yia To TTPORANUA. Ot TANPOPOPIEC AUTEC APOPOUV KUPIWG
OTNV AVAYyVWPLoN TNG XEIPOTEPNG TTEPITTTWONG TOU aAyopiBuou Kat otnv
amoTUTWON Tou UeyéBoug Tou TPoPAUaToC e Bdaon To TARBo¢ Twv be-
Sopévwv.

5.1.1 Xeipdtepn nepintwon evog alyopibuouv

H xelpotepn mepintwon evog alyopiBuou apopd oto PéyloTo KOOTOG
EKTENEONC TOU aAyopiBuou, KOOTOG TTOU PETPATAL OE UTTOAOYIOTIKOUG TTO-
pouc. To KOOTOC AuTSO TTOANEC POPEC Kpivel TNV EMAOYI Kal TO oXeSIaouo
€VOC aAyopiBuou. Na va ekppacBei auTn n XEIPOTEPN TTEPITTWON, XPELA-
Cetai kamolo péyeBog oLYKPIONG KAl avagopdg Tou va XapakTnpilel Tov
aAyop1Buo. H méov cuvnBiopévn MPakTIKN €ival n HéTpnon Tou aptBpov
Twv Bacikwv mpdaéewy mou Ba MPETel va eKTEAETEL 0 AAYOPIBOC OTN XEL-
potepn mepimtwon. Na mapddeiyua, pia Baocikn mpdén umopsi va ivat:

1 avdBeon TIUAG,

1 oUykplon peta&u Svo petafAntwy,

1 omoladrmote aplOunTikn PA&N HeTaly 6Vo HeTABANTWV.

H xelpodtepn mepImTwon avTimpoowmeVEL TIG TIUEG EKEIVEC, TTou, oTav &i-
vovTal w¢ €i0060¢ oToV aAydpIBo, 08nNyolV 0TNV EKTEAEDN PEYIOTOU
aplBuov Bactkwy mpd&ewv.

MAPAAEITMA: ‘Eotw 611 divetal 0 emopeVoG amAog alyopilOpog:

AAy6pLOpog MHopdde Lyual
n <« 10
Apxf_enavainyng

Av&pace m

n<n-1
Méxpig_otou (m=0) § (n=0)
ExtUnoce M
Télog Iopdde Lypal

Eivai mpo@avég 611 n XelpOTePN MEPIMTWON Yia auTtdv Tov alyoplBuo po-
KUTITEL OTaV Yivouv 10 emavalqpelg (SnAadn péxpt va loxvel to n=0).
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5.1.2 MéyeBo¢ e10660v evog alyopiOuou

Mpémel va uTapxel KATToLa 1) KATTOLEG LETAPBANTEG TOU va ek@pdlouy To
uéyeboc (size) Tou alyopiBuou. Ot peTaPAnTéC auTtég ameikovi{ouv Toug
S10QOPETIKOUC cUVSUAGHIOUC TIMWY TTOU KPIVOUV TN CUUTTEPIPOPA EVOC
alyopiBpou kat Sivovtal wg dedopéva otov alydpiBuo. Mevikd, ta dedo-
Méva ouvIoToUV To PéyeBog TNG E10060UL evog alyopibuou. Na mapadety-
pa, otov aAyopiBuo tou mponyoUuevou mapadeiypatod, To péyebog Tou
aAyopiBuou pmopei va ek@paacBei and tn petafAnTr n, mou oTnVv ouaia
ek@palel To mMRBog Twv emavalPewv Tou Bactkou Bpdxou Tou aAyo-
piBuovu.

O mivakag 5.1 mepiAapfavel mapadeiypara amd cuviBeI¢ KaTnyopieg
mpoANUATWY, pe SriAwon Tou peyéBoug mou Paocikd ekppddlel Tnv gicodo
TOUC KAl TWV avTioToIXWV BacIKWV TPAgEwV:

Mw. 5.1. MéyeBog e106dou Kat Baokn npd&n alyopiBuwv

. MéyeBog 16630u -
AAy6p1Bpog ahyopiBpou (n) Baown Mpd&n

10 NARBOG TwV

TAZINOMHZH avTIKELUEVWY Mou Ba oUykplon
ta&wvopunBoulv
10 NARBoG TV Yn@iwv A0BUNTIKE
MOAAATIAAZIAIMOE  twv aptBpcv nou Ba pn 2&1 ¢
noAAanAactacBolv paceL
ANAZHTHSH 10 NARBoG TV oToIXEIWV GUVKOLON
Tou nivaka YKp

5.1.3 Xpovog eKTEAEGNC MTPOYPAMATOC
€VOG alyopiOuou

‘Eotw 611 éxoupe Tov €€1G ahyopiOpo:

AAyopLOpog MHopdde Lyua?2
X « 123
Yy < 234
Tia 1 and O péxpL 4
ExtUnooe |
Z < X*y
Télog_emavaAnyng
ExtUnooce X
ExtUnwoe Yy
ExtUnwce Z

TéAog Mopdde Lypa2

©a umoAoyloBei n emidoor Tou pe Bdon Tov apBud Twv mpaewv mou Ba
ekteENEOB0UV. Me §eSopuévo oT1 0 BpdXoC TOU TIPOYPAUUATOC Ba eKTENE-
o0&l 5 popéc, MPOKUTTEL N TTAPAKATW AVAAUCH:
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EvroAn aAyopi@pou ApBpog npagewv

avdBeon WY OTa X KAty 2

Bpdxog enavdAnyng

apXKA A i 1
€Aeyxog i 6
avénon i 5
ektinwon i 5
unoAoytoudg z (2X5) 1

Ektinwon x, y, z 3

LYNOAO 32

Ot Bpdxot emavaAnPng amoteAoVV TO KPIOIHO CNUEIO yia TO XapaKTnpt-
oMo TNG emidoonc evoc alyopibuou. ETol av o alydplBpog autog YeVIKEU-
Bei woTe 0 BPOXOG va eKTENEGDEL N POpPEC, 0 XpOvo¢ ektéheonc Ba e€ap-
Tatat amo 1o péyebog Tou n. O mivakag 5.2 Tapouatdlel TOUG XPOVOUC
EKTENEONC TOU aAYOPiBOU auTtoU yia SIAPOPETIKA HUeEYEDN Tou N, Bewpw-
vTag OTL 0 XpOVog gival 0 aplBuog twv mpdéewv o€ pikpo-deutepOenTa:

Mwv. 5.2. Xpdvol ektéAeang aAyopiBuou avdloya pe 1o péyeBog

HEyebog n Xpovog eKtéAeong

5 32 pikpo-deutepdAenta

10 57 pikpo-deutepoAenta
100 507 pikpo-deutepoAenta
1.000.000 5 deutepoAenta (nepinouv)

5.1.4 AmodoTtikotnTa alyopiOuwv

Av n emmiAuon evog TPOBARATOC EMITUYXAVETAL UE TN Xprion Vo  Tepio-
00TEPWV aAyopiBuwy, xpeldleTal va Yivel n emMAOYr TOU KATAANAOGTEPOU
pe Bdaon tnv amodoTtikdTNTA Touc. ETol, av o akyopiBuog B €xel To idlo
ArmoTENECUA E TOV AAYOPIOUO A, alAd Sivel Ta amoTeAéoATA O AlyOTE-
po Xpovo, Tdte gival amodoTikdTePog Tou A. Me mapdpolo TpoTo 6Tav 0
alyopiBuog B éxel to iS10 amotéheopa pe évav akyopiBuo A, aAd éxel Ta
ATTOTENEOHATA PE XPION AlyOTEPNG UVAUNG, TOTE €ival ATTOSOTIKOTEPOG
Tou A. B¢Bata étav cuykpivovtal SUo akyopibuol, Oa mpémel va ouyKpi-
vovTal e xprion Twv idlwv dedopévwy Kat KATw amo TI¢ iS1e¢ ouVONKeC.
levikd, o xpdvocg ektéAeong KABe alyopiBuou e€aptatal amd éva cUVolo
TTapaySVTWY TTOU UImopoLV va cuvoPloBolv 6Toug eENG:
O TUMOG NAEKTPOVIKOU UTTOAOYIOTH TTOU B EKTEAECEL TO TIPOYPAUUA TOU
alyopiBuov,
0 Mwooa mpoypappatiopou mou Ba xpnotpomoinBei,
O Aoun mpoypduuatog Kat Sopég Sedopévwy Tou XpnolomolouvTal,

0 Xpdvog yla mpoécfaon oto Sioko Kal OTIC EVEPYELEC E100S0U-£€000V,

5. ANAAYIH AATOPIOMQN
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0 Eidog ovotuatog, evog xprotn f TOAwWY XpnoTwy.

Emopévwg, yia va éxel évvola kdBe ouykpton peta&l SUo mpoypaudTwy
aAyopiBuwy, Ba TPETEL va IKAVOTTIOIOUVTAL Ol TTAPAKATW TTPOUTTOBECELG:

[] katta d0o mpoypdauuata va éxouv cuvtayBei otny idia yAwooa mpo-
YPOMUATIOMOU,

L] va €xel xpnowomoinBei o iSlog YeTappaoTh¢ TNES YAWOOAS TIPOoyPa-
MOTIOMOU,

[] va xpnotpormoleitat n idta uTOAOYIOTIKF TAATPOPUA,

[ akpiBweta ibia Sedopéva va amoteholv €i0080 KATA ToV EAEYXO TwV
SV0o alyopiBuwv.

5.2 | OpBo6TNTA aAyopiOpwY

H emiluon evog mpoBARHATOC PE TN Xprion KAmolou akyopiBuou éxel pe-
YaAUTePN 10XU OTAV UTTAPXEL KATTOLA TUTTOTTOLNUEVN €vOEIEn 1 amddelén
yla tnv opBdétnTa TOL TIPpOTEIVOUEVOU aAyopiBuov. Eival 1dlaitepa on-
MaVTIKO va eMKUPpWOEi N 0pBSTNTA Kal eyKUPSTNTA EVOC alyopiBuou ue
XPNoN KATIOIWV amAWV JaBnUATIKWV TUTTWV 1} HEBOSwV. Ot TEXVIKEG ATTO-
6e1€n¢ NG 0pBOTNTAC EVOC alyopiBuou cuvbéovTal AUeTA LIE TOV TPOTIO
NG apXIKAG oxediaong Kat avaAuong Tou CUYKEKPLUEVOU alyopiBuou.
Eivai A\aBocg va emixelpeital o EAeyX0¢ TwV OQAAUATWY Kal TG opBoTnTag
€VOG ahyopiBuou petd t oxediaon kat tnv tumomoinor tou. Eival, dnha-
&1, amapaitnto va cuvodevetal To 0Tdd10 TNE avAAuong Kal TG oxedia-
ong Tou alyopiBuou amd Tov avTtioTolko EAeyXo TNG 0pBSTNTAG TOL. XN
ouvéyxela Ba mapoualacBoUv ol TTEPLOPLIOUOI, Ol TEXVIKEG Kal ol péBodol
TTPOCEyylong Twv anodeifewv TN opBOTNTAC TwWV aRyopiBuwy.

Mepropiopoi eAéyxov opBoTNTAG EVOG aAyopiOuou

H mpotaon evég alyopiBuou katahfyel otn olvtaén Kwdika yla tnv emi-
Auor] Tou oTov UTTOAOYIOTH. AV €Vag TTIPOYPAUUATIOTHG €XEL UNOTIOINOEL
KWSIKA yla TNV VAoTmoinon evog akyopiBuou, umopei va eréyéel To Tpo-
Ypauua "tpéxovtac” Tov kwdika pia, 500, TPEIC KA. popéc. Eotw oTI o€
ONEC TIC TIEPIMTWOEIC KATAANYEL O€ CWOTA amoteAéopaTta. Eival opwg Bé-
Bato 611 0 akyépIBpo¢ Tou POoYPAMATOC Sivel TTAVTOTE TN CWOoTH AUon;
H amdvtnon givat ox1, S10T1 undpxet mBavoTnTa Kamola opd va Kata-
A€el oe AdBoc¢ amotéleopa Adyw kamolou AdBou¢ otov alyoplbuo. To
mapddelypa mou akoAouBei mapouotddel pia Tétola mePImTwon:

MAPAAEITMA

Na Bpebsi 0 piKpOTEPOC APIOUOG Ao TO GUVOAO TWV OETIKWV aApIOWV
mou Bpiokovtal amoBnkevpévol o évav mivaka 10 B€cewv.

3TN ouvéxela Sivetal o OXETIKOG aAYOPIOUOG yia TNV EVPEC TOU HIKPOTE-
pOU OTOIXEIOU O€ TTivaKa:

ANANTY=ZH EOAPMOTIQN XE MPOTPAMMATIXZTIKO MEPIBAAAON



AAy6pLOpog Hopdde Lypal

Aedopéva // a //

low « a[1l]

i« 2

'Oco i < 10 emavéAafe
Av a[i] < low téte low <« a [i]
I« i+l

TéAog_enavaAnyng

AnoteAéopata // low //

TéAog MHopdde Lyual

A6 Tov PeUSOKWAIKA AUTO PITOPEL va Bewpr oL KaVEi 0TI 0 aAyoplOuog
€ival owoTo¢ Kal Tapdyel To cwoTod anmotéAeopa. H opBotnta tou alyo-
piBuou Ba eheyyOei pe éva ouvolo amod mivakeg 10 Béogwy, Tou éxouv
Tu)aioug aplBuoUc. Eotw &Tt MPpoKUTITOUV Ol EMOEVOL THivaKeg amd 3 Sla-
(POPETIKEC EKTENEDELC TOU TIPOYPAUMATOC TOU aAyopiBuou:

[ 11| 3 | 2 [ 56|32 ]69 |81 |90 [222] 2 |

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

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

H epappoyn Tou alyopiBuou oe kdBe évav amd Toug mivakeg autoug, Ba
SWOEL TO CWOTO ATTOTEAECHA YIA TO HIKPOTEPO OTOIXEIO TOU TTivaka. Av
Ouw¢ S06¢i o mivakag pe Ta e€rig dedopéva:

L6 [8]3lefsf7]8fofs]2]

TOTE 0 AAYOPIOUOC Ba SWOEL WC ATTOTEAECHA TO 3, EVW TO PIKPOTEPO OTOL-
X€lo givar 1o 2. Apa gival ca@ég 6Tl UTIAPXEL KATTOLO OQAAUA OToV aAyOPI0-
HO, TTOU £6W TTAPOUCIACTNKE PE TNV TETAPTN EKTENECN TOU aAyopiBuou.
©a umopoloe va gixe TapouctacBei To oeAAa TOAU apyoTepa, SnAadn
META amd peydlo aplOUo EMAVAANTITIKWY EKTEAECEWVY TOU alyopiBuou.

Fevikotepa, Aotrmdy, dev undpxel kapia eyyunon n emPBePaiwon Tou apid-
HOU Twv emavaNPewv eKTENEONC EVOG ahkyopiBuou, péxpl va Bpebei ka-
1010 TMOAVO GPAAUA TOU. TO OPAAUA OTOV TIPONYOUUEVO aRyopIBpo gival
n ouvonkn (i < 10), mou dev eAéyxel TOTE TNV TeAeuTaia B€on Tou Tivaka.

‘Etol av 1o pikpdTtepO oTolKElo BpiokeTal oTnv TEAeuTaia B¢on Tou miva-
Ka, TOTE 0 aAyoplBpog Ba emotpéPel AavBaouévn tiur. BéBata, umdpyel
TMEPIMTWON VA EMOTPEPEL TO CWOTO ATTOTENECHA, OVO AV TO HIKPOTEPO
oTolXEio Tou gival oTnv TeNeuTaia Béon €xel eppaviobei 1dn Kal o€ KA-
mola AAAN pikpOTePN B€on Tou mivaka.

lNa tov umoAoyilopd tne mbavoTtntag va umdp&el AABo¢ KaTd TNV eKTENEON
Tou aAyopiBuov, mapatnpoULpe 6Tl n mMBavdTNTA AUTH TTPOKUTTEL, OTAV
TO UIKPOTEPO OTOLXEIO PpiokeTal oTnV TeENEuTaia B€on Tou mivaka. Apa
n mBavétnta gival 1/10, agol unidpyouv 10 B€oelg otov mivaka. Etotn
mOavotnTta va un Ppedei to AdBo¢ pe pia mpoomabela sivai 0,9. Av yivouv
Vo poomdBeleg, AOyw TNG TUXALOTNTAG TWV OTOIXEIWY TOU TTHivaKa n -
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Bavotnta autn yivetal 0,9%0,9=0,81. Oco emavalapBdvetal n eKTéNeoN
Tou alyopiBuou yla kamola emmAéov Tuxaia akohouBia dsdouévwy ol
mBavoTnTeg SlapopPpwvovTal WE €ENG:

Ap18pég MBavénta MBavétnta
ExteAécenv Aveupeong Mn-Avelpeong
AAyopiBpou Z@dApatog Z@dApatog

1 0.1 0.9

2 0.19 0.81

3 0,271 0,729
4 0,344 0.656
5 0.410 0.590
6 0.469 0,531
7 0,522 0,478

A6 autov Tov Trivaka mMBavotATwy, Eival gavepo oTL XpetdlovTal TOUAd-
Xl0ToV 7 MpoomdBeleg eKTEAEONC TOU akyopiBuou yia va urtdpyel mbavo-
™ta NG 1aéNng Tou 0,5 va Bpebei éva opdpa. H mapamdvw kataypaen
TWV mMOAVOTATWV amoTeAEl évav TPOTIO EKTIUNONG VIO TOV EVTOTIIOUO Aa-
Bwv evog alyopiBuou. Qotdoo, Sev umopei va unidpel amdoAutn acpd-
A€la 0TNV EKTIPNON TwV MOAVWY OQAAUATWY VO alyopibuou. MevikoTe-
pa dev umopei va umdpéel amoAutn emPBePfaiwon TNG EYKUPOTNTAG EVOC
alyopiBuou pe xprion kdmolag mBavoloyIkng eKTiUNoNG TwV mMBavwv
OQAAUATWY TOU.

H anéde1€n tng opBdTNTAC EVOC aAyopiBuou Ba mpémel va mepINapBavel
116 €€1¢ VO CcLUVONKEC:

0 amodelln 0TI o€ KABE MEPITTTWON O TEPHUATIOUOC TNG EKTEAEONC TOU OA-
yopiBuou odnyei oe amodektd amoteréouata, Kat

0 amédelén 6t Ba umdpel TEPUATIOPOC TNE EKTENEONC TOU aAyopiBuou.

levikd, n amédelén Tng opBOTNTAC EVOC aAyopiBou Sev ival eUKOAN UTTO-
Beon. 1o onueio autd divoupe pévo éva amio mapddelyua.

‘Eotw 611 Sivovtal U0 HeTaBANTEC a Kal b e TIG avTIoTOIXEG TIMES TOUC Kal
OTL TIPEMEL va TIAPoLG1acBel évag akyoplBog avtarAayn g TwV TIMWVY TOUC.
Av UTTAPXEL EK TWV TIPOTEPWV TIPOPBAEYN Yia TNV 0pBdTNTa €VOS alyopib-
pou avtaAAayng Twv TIHWV SVo petaPAntwy, ToTe Oa mPEmel va akoAou-
On0ei kamola Tumomoinon Kal 0TV ovopatoloyia Twv PeTABANTWVY. AuTO
€ival amapaitnTo, ylati eival ca@éc 4Tt N avtaAayr Twv LETARANTWY OTTWG:
a < b kat b « a, dev 0dnyei mpdypatt oTNV avtaAAayn Twv TIUWV TOUG.
Emopévwg, ol apxIKE TIEG TwV PETABANTWY TPEmel va amoBnkeuBouv o
KATTOIEG TIPOOWPIVEG HETABANTEG a, kat b, avTioToixa. ETol, 0 6TdxX0G Tou
nipoPAfuaTog givat va 1oxVeL: a=b,, kat b=a,. Me autiv TNV ovopatoloyia
TO MPOPANUA avTIMETWTTICETAL OTN YEVIKH TOU pop@r. Q0TOCO, N TIponyou-
Mevn Tumomoinon givat am\d evOEIKTIKN, YIOTI TEAIKA EMTAPKEI Hia emmAéov
HeTaBANnT ou Ba A&lIToupynoel WG EVOIAUETOG XWPOG YIa TNV avTaAayr
TWV TIMWV TwV PeTafAntwy. O mpoTelvopuevog akyoplBuog Aotmov sivat:

t<aa<bkab«t
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JUPPWVA HUE TA TTIPONYOUUEVQ, Eival TTPOPAVEC OTL 0 AAYOPIOUOC TTOL OTN-
pieTal oTnV TEXVIKN auTn €ival opBAc.

5.3 | MoAumAokotnTa alyopiOpwv

O am\oloTepog TPOTTOC LETPNONG TNG midoong evdg alkyopibuou ivat o
EUTTEIPIKOG (empirical) ) aAMWC 0 AeyOUEVOC €K TwV UOTEPWY (a posteriori).
AnAadn, o akydpiBuoc vhomoleital kal epappoletal o€ éva oUVolo Se-

Sopévwy, woTe va urmtohoyloBei 0 amartoUPEVOC xpovog eme€epyaaniag

(processing time) kat n ywpntikétNTa Uvriung (memory space). O TPOMOG

OUWC auTdC TaPouatdlel SUO KUPLA UEIOVEKTHUATA:

0 ue N Hé€Bodo autn eival SUokoho va TpoAe@BOei N cupmEPIPOPA TOU
alyopiBuou yia kamoto dANo cUvolo dedopévawy,

O o xpovog ene€epyaciag e€aptatal amd To VAIKO, TN YAWOooad TTpoypapt-
MOTIOUOU Kal TO METAPPAOTI KAl TTPO TTAVTWY ard tn SevoTnTa TOU
TTPOYPOAMHATIOTH.

‘Etol pmopei va ouvaxB8oUv AavBaopéveg eKTIUAOELS Yia TNV mMiGoon Tou

aAyopiBuou.

O deuTepoC TPOTOC EKTINONG TNG EMiGooNG EVOC akyopiBuou eival o Oe-

wpeNnTIkS¢ (theoretical) | AW 0 AeyOUEVOC €K TWV MPOTEPWYV (a priori).

lNa to okomd autod elodyeTal pia PetaAnT n, mou ekPpPAlel To péyebog

(size) Tou MPOPANUATOC, WOTE N PETPNON TNE ATTOSOTIKOTNTAC TOU AAYO-

piBuovu va 1oxvel yia onmolodrjmote ouvolo dedopévwy kal aveédptnta

Ao UTTOKELPEVIKOUG TTAPAYOVTEG, OTTWG auToi TTou avaeépBnkav. H on-

pacia TN peTaANTAC auTic e€aptatal amod To MPOBANUA, TTou TTPOKELTAL

va emAvBei. MNa mapddetypa, av 1o mpoAnua sival n ta&ivounon k otol-

XEIWV TOTE N=K. TN OUVEXELD O XPOVOG EMEEEPYATING KAl O ATTAITOVUEVOG

XWPOG UVAUNG EKTIHWVTAL PE T BonBeta piag ouvaptnong f(n) mou ek-

@padleltn xpovikr moAumdokdtnta (time complexity)  Tnv moAumokdtnta

Xwpou (space complexity). X& TOMEC TEPIMTWOELG OPWC Sev eVSIAPEPOUV

ol EMOKPIBEIC TIUEC AANA MOVO 1 YEVIKE] CUUTTEPIPOPA TWV aAyopiBuwy,

OnAadn n 1d&n Tou alyopiBuou. MNa 1o Adyo autd el0dyeTal O AEYOUEVOC

ouuPoAioudc O (O-notation), 6mou 1o O €ival To apytkd ypdupa Tng ay-

YMKNC Aé€nc order kat Staaletat "duikpov kepalaio". AKOANOUBET OUWC

€Vag TUTTIKOG OPLOUOG.

Av n moAumAokdétnTa evég alyopiBuou sival f(n), Téte Aéyetal 6t eivai
1Génc O(g(n)), av unidpxouv b0o BeTikol aképaiot ¢ Kai n, ETOL WOTE
yia kdBe n = n,va 1oxUeL:

[ftn)] < c|g(n)|

MAPAAEIrMA

‘EoTw 0TI N TOAUTTAOKOTNTA £VOC aAyopiBuou Sivetal amod To TOAUWVUHO
f(n) = 2n3 + 5n% — 4n + 3. O MO ONUAVTIKGC OPOG TOU TTOAUWVULOU gival
n TPitn SUVANN, APKEL va OKEPTOUUE 0TI KABWCE TO X audveTal (Kat Teivel
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OTO ATTELPO) O OPOC AUTOC EXEL LEYANUTEPO «EIBIKO BAPOCH» KAl CUVEXWG
KaBioTatal oNUAVTIKOTEPOC, VW N oNpacia Twv umoAoinwy 6pwv otadi-
akd pelwvetal. Emmiéov, ayvoeital o cuvteAeoTtng 2 TN TPITNG SUVAUNG
Kall €101 TIPOKUTITEL 6T1 g(n) = N3, EMOpEVWE, TENIKA N TTOAUTTAOKOTNTA TOU
alyopiBuou gival O(n3). MA£ov, n ékppacn autr eEKPEALEl TNV TTOIOTIKA
Kat Oxt TNV TOOOTIKN CUMTTEPLPOPA Tou aAyopiBuou. Katd tov idlo tpomo
av 600¢i n ékppaon f(n) =5 - 2"+ 4n? - 4logn, TOTE MPOKUTITEL OTL g(N)=2",
KaBw¢ ayvooulvTal ot un onuavtikoi épot tou f(n) kat o cuvteAeoTNg 5
Tou 6pou 2". 310 TeENeuTaio Mapddelyua gival TeEpIoCOTEPO CAPEC, YIaTi
ayvoou e To §gUTepo Kal Tpito 6po Tou f(n), av amAd Swoouue TIHEG 1, 2,
3 kAT 0N PETABANTA N KAl UTTOAOYIOOUE TO ATOTENEC A TOU KABE Spou
™G ékppaonc. Oa mapatnErnooupE Tt TOAU cuvtopa (Adyou xapty, yia
n = 10), T0 TEAIKO ATTOTEAECHA TN EKPPAONG KATd BAon mpoépxeTal amd
™ S0vaun 2".

AéyeTal 6Tt 0 cupBoAopdg O Sivel éva Avw @PAyUa yla TNV TTOAUTTAOKO-
™NTa evog alyopiBuou, dnAadn Sivel éva pétpo, mou ToTé dev poKeLTal
va Eemepdoel 0 aAyoplBuog mpog ta endvw. Qotdoo, oTn BiIBAloypagia
urtdpyouv Kat dA\ot cupBoAiopoi, aA\d dev Ba pag amacxoAnoouv ota
mhaiota autoL Tou BiBAiov.

Yxeb0V 01 TEPIOOOTEPOL AAYOPIOUOL TIPAKTIKOU EVOIAPEPOVTOG £XOUV
XPOVIKI} TTOAUTTAOKOTNTA, TIOU AVIKEL OE Jid IO TIG EMOUEVEC KATNYOPIEC:

0 O(1). KdBe evtohr) TOU MPOYPAUUATOC EKTEAEITAL Hia @opd 1} TO TTOAD
MEPIKEG LOVO POPEC. TTNV TTEPITTWON AuTr AéyeTal OTL 0 AAYOpPIOUOg
gival otaBepric moAumlokoTnTac.

0 O(logn). O akyopiBuog eival AoyapiBuikr¢ moAUTAoKOTNTAG. AG ONMEL-
wOel 611 e "log" Ba cupBoAiletal o Suadikog AoydplBuog, evw pe "In"
Ba cupPoAiletal o UOIKOC AoydplBpoC. ZuvnBwc, ol AoydplOuol Tou
Xpnotpomolovvtal oto PBiAio auto ivat Suadikoi.

0 O(n). H moAumAokdtnta Aéyetal ypauuikri. AUTH ivat n Kahutepn ermi-
Soon yia évav akyopiBuo mou mpénel va e€etdoel 1) va Swaoel otny €€o-
b0 n oTolxEia.

0 O(nlogn). Alafdletat 6mwe akpifwg ypagetat (n logn), SnAadn xwpig
va XpNOIUOoTIoLETAl KATTol0 ETTOETO (OTTWC Yia TApAdEY A YPA[ONO-
YaptOuIkn). TNV Katnyopia autr avikel pia moAu omoudaia olkoyé-
Vela aAyopiBuwv taglvounongc.

0 O(n?). TetpaywVikh moAurAokdTnTa. MPEMeL va XeNOIUOTTOLETaAl HOVO
yla mpoARpaATA UIKPOU HeyEBoUC.

0 O(n3). KuBikrj moAumokétnta. Kat autoi ot alyépiBuol mpénel va Xpnot-
poTotouvTal uévo yia mpoBARHaTa UIKPoU peyéBoud.

0 O(2"). Zmdvia otnv PA&n xpnotpomolovvTal akyOplOuoL eKOETIKG To-
AumAokdTtntag.

>1ov mivaka 5.3 umoloyiletal o xpovog mou amatteital and akyopibuoug
S1apSPWV TTOAVWVUHIKWY KAl EKOETIKWY TTOAUTTAOKOTHTWV WG 0UVAPTNON
Tou peygboug Tou poPAriuaTog (n). BEBaia umotiBetal 6Tt KABE OTOIKEIW-
dn¢ mpdaén amartei éva pHikpodeuTtepOAemnTo. ETot av yia évav akyopiOuo
14&nc O(n3) SimhaoctacBsi To péyebog Tou MPOoBAAUATOC, TOTE analteital
oktam\doliog (23) xpbévog yia va mepatwbei o alyopibuoc. Emiong diami-
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OTWVETAL AUECWC OTL Ol AAYOPIOHOL EKBETIKNAC TOAUTTAOKOTNTAG SEV gival
TIPOKTIKAG XPNOIUOTNTAC AKOMN KAl yia UKPS aplBud Sedopévwv.

M. 5.3. Xpdvol ektéAeong aAyopiBpwv
avdahoya pe tnv noAunAokdtnta Kat 1o PEyebog

MoAunAokétnta MeyeBog npoPAipatog
aAyopiBpou
O(n) 0.00002 deutepa 0.00004 deutepa 0.00006 deutepa
0(n? 0.0004 deutepa 0.0016 deutepa  0.0036 deutepa
0o(nd) 0.008 deUtepa  0.064 deutepa 216 deutepa
o2 1.0 deultepo 2.7 npépeg 366 aiwveg
o(n!) 771 aidveg 3 10°2 awdveg 3 10% awdveg

H avaluon aAyopiBuwv gival 1dlaitepa onUavTiKO KeQAAALO Yia GGOUG
peNeToUV Babutepa tnv emidoon alyopiBuwv. Zkomdg pag dev sival pévo
va oxedlaooupe évav alydpiBuo, ald kat va SlamoTwooupe Tny emido-
on tou, SnAadn va ekPPACOUUE TNV TOAUTTAOKOTNTA TOU HE TO CUUPBOAL-
oo O. X1n ouvéxela Ba e€etaooupe AenTopepéotepa SVO ATTO TOUG aA-
yopiBuoug mou avantixOnkav oTo KEQAAALO 3, EVW Y1a TOUG UTTOAOLTTOUG
Ba dwooupe am\wg TNV avtiotolyn ékgpaon Ye Bdon to cupBoAioud O.

5.3.1 Ta&ivounon guBeiag avrallayng

To mo Baciko kpttrplo Tng emidoong piag ueboddou taivéounonc ei-
vat o aptBuédg C, mou PETPA TIG AMAITOVEVEG OUYKPIOoEIS KAELSIwV (key
comparisons), Tou ekteAovvTal PEXPL va TeEAElwoel n Tavopunon. Eva
AA\o KpITrplo €ival 0 aplBPOC M TTou HETPA TIC UETAKIVHOEIG (Moves) TwV
otolxeiwv. Ot apBpoi C kat M gival cuvapTACEIC TOU aplBoU N TWV oToL-
XElwv, TTou Tipémel va Ta&ivopunBouv.
Me Bdon tov alyoplBuo 6w meplypA@ETal TNV TTAPAYPAPO, EUKOAA
TIPOKUTITEL OTI 0 APIOUOC TWV CUYKPICEWY OTNV KOAUTEPN, TN HECN KAl TN
XELPOTEPN TIEPITTWON Eival 0 iS10¢. O aplBuog autdc eivat:
C=1+2+..+(n-1)
Me Baon Ti¢ 1I816TNTEC TNG APIBUNTIKAC TPOAS0U TTPOKUTITEL OTL
nin-1)
2
TTOU TEAIKA onuaivel 6Ti n MOAUTTAOKOTNTA TNG TalvOUNOoNG AUTAC givat
0o(n?).

C=

5.3.2 Tpappiki avalqtnon

2TnV mapdypa@o 3.6 HeAETHOAUE TNV amhovoTtepn péBodo avalnitn-
ong, TN YPAUMIKN 1 oglplakn péBodo. Otav avalntoupe éva KAEISi mou
TPAYUATL UTTAPXEL OTOV TTivaKda, TOTE Aée OTL n avalnTnon ival emtu-
XN¢ (successful). Ztnv avtiBetn mepintwon, Aépe 611 n avalitnon givat
avemtuyric (unsuccessful). To kéotog ¢ avalNTnong YETPATAL E TOV
aplBud Twv ocuvykpicewv KAeSIWV. ETOL TO KOGTOG AUTO yla TNV EMITUXH
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avalntnon ouppoAiCetal e E, evw yia Tnv avemtuxn avalitnon oup-
BoAiCetar pe A.

Ag eeTdooupe apXIKA TTWG TTPOKUTITEL N TOAUTTAOKOTNTA TNG ETIITUXOUG
avadritnong o€ pn Ta&lvounuévo mivaka Tou amoTeAEiTal amd n oTolxeia.
Av ava{nTdTal To TPWTO OTOIXEIO, TOTE N eMTUXNG ava{Tnon Ba KooTioel
pia oUykplon, evw, av avalntdtal To SeUTePO OTOLXEIO, TOTE TO KOOTOC
eival Vo ouykpioelc. Me Tnv idla Aoyikr, av avalntdtal To N-00Td GToL-
XElo, T0TE Ba ekTEAEGOOUV N CUYKPICEIG KAEISIWV PEXPL TNV TIEPATWON TOU
aAyopiBuou. ETol Katd Héco 0po, 0 amAITOUPEVOC AplOUOC CUYKPIoEWY
KAEO1WV yla TnV emtuxr avalritnon givat:

£ (1+2+..+n) nn+1) n+1
- n 20 2

A6 Tn oX€0on auTr, EUKOAA KATAAYOUUE OTO CUUTTEPACHA OTL N EMITU-
Xn¢ avalntnon éxel moAumhokoTtnTa TnG Taéng O(n), Ye TNV amapaitntn
npoUnéOeon oti Ta kKAed1a avalntwvtal IcomiBava.

H moAumAokotnTa TG aventuxoug avalitnong ival emiong 1déng O(n).
AuTO mpoKUTTEL Ye Bdon TNV amAr okéyn oT1, étav To avalnTouuevo
KA&16i Sev umdpxel otov Tivaka, ToTe N avalTnon Katahryel va e€eTdoel
€va TTPOG €va ONa Ta KAEISIA HEXPL TO TENOG TOU TTivaKa. Av o TTivakag &i-
vatl tTaivounuévog, Tote n Sladikacia Tng EMTUXOUC KAl TNG AVETITUXOUG
avalAtnong umopei va PBeAtiwBel, wotoco Kat TaAL N ToAUTTAOKOTNTA Bal

eival ypappikig taénc.

M. 5.4. MoAunAokdtnteg PEPLKWV aAyopiBuwv

AAy6p1Bpog MoAunAokétnta

‘0Bnon-anwbnaon oe atoifa o(1)
Ewcaywyn-e€aywyn o€ oupd o(1)
Fibonacci enavaAnntikn 0(n)
Ta&wéunon ubsiag aviaAAayig 0(n?
Lelplakn avaAtnon O(n)
Auvadikn avalAtnon O(logn)

5.4 | Eibn alyopiOupwv

'Onw¢ avagépinke AdN Kal OTTwW¢ GAVNKE amod Ta TPONYOUHEVA, TO AVTI-
KE(UEVO TwV alyopiBuwv éxel peydo mAATOG Kat BABog, peyaAn 1otopia
Kat Heyato péNov, kabwg eival n faon omou otnpifovtal OAeg oxedov ol
urtdéhotmol Toueic TN MAnpo@opiknc. Exouv avamtuyBei, Aourmdy, moAAd
€idn kal katnyopieg akyopiBuwv. MNa mapddelyua, peta&d Twv AANwv ota
TTPoNYoUHEVA KE@AAaLa AR CALE Yia avadpouIKoUE Kal EMAVAANTITIKOUG
alyopiBuouc. Xn cuvéxela Ba avagepBoUE O PEPIKEG VEEC EVVOIEC OXE-
TIKA HE TIC KATNYOPIEC TV aAyopiBuwv.

Eival yevikd yvwotd 6t urtdpyxouv onpepa akplBoi ummoAoylotég pe duva-
TOTNTEG TTOU EEMEPVOUV TA OPLA TWV TIPOCWTTIKWV/OLKIAKWVY UTTOAOYIOTWV.
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O1 UTTOAOYIOTEC AUTOI XPNOIOTTIOIOUVTAL ATTO PEYANEG ETTIXELPNOELG, OPYa-
VIOMOUG Kal 16pupata, Kat Slakpivovtal amod Tn cuvBeTOTNTA TOUG, AgoU
amotehovvTal amd TOANOUC eeEePYAOTEG, TIOANECG KUPLEC VA ULES KAl TTOA-
Aéc Seutepelouoeg PVHHEC (MayvNTIKOUG §I0KOUC). ZTOUC UTTONOYIOTEC
auTtoug givat Suvatodv évag akyoplOpog va KaTaTunOEl o€ PIKpOTEPA KO-
MATIA TTOU €KTEAOUVTAL TAPAANNAQ, AQOU arTaIToUV SIAPOPETIKOUC UTIO-
AOYIOTIKOUC TTOPOUC. Z€ AUTA TA UTTOAOYIOTIKA GUCTAUATA O XPOVOC TTOU
amarteital amd évav alyopiBuo, ival KAAoUA Tou anaitoUeVoU Xpovou
amod tov 610 aAyop1Buo o€ évav TPOoWTIIKG UTTOAOYIOTH, TTOU TUTIIKA Sla-
Bétel évav eme€epyaoTn, pia KUpla pviAun Kal pia Seutepelouca Yviun.
H avamtuén mapdAAnAwv (parallel) akyopiBuwv yia mepiBdAiovta, 6TwG
QUTO TTOU TIPOAVAPEPONKE, ival Mia CNUAVTIKN TIEPLOXT) TTOU ATTACXOAEL
TARB0¢ emMoTNUOVWY, KaBwe Slagaivetal 6Tt 0To HEANOV Ol UTTOAOYIOTEG
autoi Ba yivouv pBnvoTepol kal Ba emektabei n xprion Touc. QoTO00, OTa
mAaiola Tou padrpatog autov dev Ba pag amacXoArnoel n oxediaon Kat n
availuvon mapdAAnAwy alyopiBuwv.

Ma va yivel kKaAUTepa KatavonTr n évvola Tou mapaiAnAou aAyopibuov,
a¢ OewpPnOOUE KAl TIAAL TO APXIKO TTAPASELYA TOU 20U Ke@alaiou, 6TTou
TPEMEL VA SPOUONOYCOUE TIC EVEPYELEC UAC, WOTE VA YEUUOTIOOUIE.
‘Ouwg Twpa Ba Bewpricoupe 6T epyalovtal Suo atopa. Etol, o emduevog
mivakag Sivel TIC eVEPYELEC TOU KABE aTOHoU.

Mpd&ro dropo Aceitepo dropo

Mpostowpacia okeuwv payelpikng  Etowacia caAdtag

Mapaokeun @ayntol Ltpwotpo tpanellod
ledpa ledpa
KaBapiétnta tpanellou MAUowo NidTwv Kat KOUGIVIKWOV

Mapatnpoupe 6Tt Twpa n Stadikacia oOAoKANPWVETAL O AlyOTEPO XPOVO,
a@ou o€ KABe Atopo avaloyouv POVOo TECOEPIC EPYATIEC.

levikd, n évvola Tou mapaAAnAiopol undpxel Tavtou yUpw pag. Ma mapd-
Setypa, otnv tpdmela MoAoI Tapieg eEUTTNPETOLV TAUTOXPOVA TOUG TTEA-
TEC TTOU SNUIOUPYOULV Hid 1} TTEPIOCOTEPEC OUPEC, OTO BEATPO UTTAPXOUV
TIOAM\EG €€0001, WwaTeE 01 BeaTéG va pelyouy ypriyopd Kal e ao@AAELQ, OTO
npatrplo Bevlivng undpxouv TTOANEG AVTAIEG, WOTE VA LELWVETAL O XPOVOG
QVAHOVIAC TWV AUTOKIVATWY K.ATT.

Emelén n BeAtiwon twv alyopiBuwv gival (wtikAg onuaociag, pia dai-
Tepn meploxn NG MANPOo@OpPIKAG, N YmoAoyiotikr [MoAumdokdtnta
(Computational Complexity), Siepguvd amd Tnv avaAuTikr droyn Toug
aAyopiBuouc kat Toug Taéivopuei avdhoya pe tnv emidoor) Touc. Etot cuve-
XWE VEOL KAOAUTEPOL AAYOPIBPOL avaATTTUCCOVTAL, VW AANOL EYKATANE(TTO-
VTal WG KN amoteAeopartikoi. Evag akyopiBpoc Aéyetat dpiotog (optimal),
av anodelxOei 6TI gival TOCO ATTOTEAEGUATIKOC, WOTE OEV UMOPE( va KaTa-
oKeLaoBOei KAAUTEPOC.

MoAvwvuuikoi (polynomial) Aéyovtal ot aAyoplBuol pe ToAUTTAOKOTNTA
oV PpdoosTal amd eMAVW WE Uia TTOAVWVUUIKNA ékppaon. Na mapddety-
Ha, TOAWVLUIKOI gival ot alyopiBuot taéng O(n), O(n*?), O(n?) KA. Zuvr}-
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Bwc autoi Sev amaitouv peydAn UTTOAOYIOTIKN TTPOOTIABEIa O avTiBeon

HE Toug ahyopiBuoug moAumokotnTag Tdéng O(2M), O(n? 2") K O(n™), Tou

ovopdlovTal un moAVwWVULIKOL i eKOETIKOL.

MoANEC popéc HepIKA TpoPANaTa og pwTn e€étaon potdalouv mapo-

pota, ah\d oTn cuvéxela pmopei va amodeixBei &t éxouv e€alpeTikd Sia-

POPETIKO BaBud Suokoliag w¢ TPOC TNV EVPECT ATTOTEAECUATIKNC AUONC.

MNa mapadetypa, £0tw Ta €€n¢ SVo MPoPAuaTaA:

E Aisetat éva cOvoro S10POPETIKWV BETIKWY APIBUWV X, Xy, ..y X,, (OTTOU
T0 n ApTIoG aplBpoC). Na Bpebouv Svo umocuvola amod n/2 apiBuoug,
6mou n S1aYopd Twv aBpPOoIoUATWY KABE UTTOCUVOAOU Va gival PEYIOTN.

E Aidetai éva ouvolo S1aPOPETIKWV BETIKWVY APIBUWY X, X,, ..., X,, (6TTOU
TO N ApTIoC aplOudc). Na Bpebolv dUo ummocUvola amoé n/2 apiBuoug,
ormou n dlagopd Twv abpolopdtwy KABe UTTOoUVOAOU Va ival ENAXIOTN.

Y& ox€on UE To TPWTO MPOPANUA, EUKOAA UTTOPOUE VA TIPOTEIVOUUE

AMOTEAEOUATIKOUC aAyopiBuouc. Na mapadelyua, pmopouue va taivo-

MAOOUUE TOUG N aplBPoUC Kal va Toug Xwpioouue o SU0 OPAdES, TOUG

MIKPOUG Kal Toug peydhouc. H Auon auth €xet mohumokotnta O(n?), av

xpnoipomoinBei n ta&ivounon @uoaiidag. MAAMOTA CNUEWVETAL OTL UTTO-

P&l va TPoTaBEei Kal aKOUN TTIO ATTOTEAECUATIKOG AAYOPIOUOC YPAUUIKIAG

moAUTTAOKOTNTAC. QOTO0O, OE Oxéon e To SeUTEPO MPOPANUa dev undp-

XEL ATTOTEAECUATIKOC akyoplOuoc. H povadiki Auon otnpiletal otnv e€a-

vTANTIKA SoKIun dAwv Twv duvatwv Tpdénwv. Evag 1étolog alyéptBuog

givat moAummokotntag O(2").

Katd mapopuolo 1pomo undpxouv moANd mpoPArjpata mou Sev umopouv

va emAuBoUV Pe KATolo armoTeAeoHATIKO (SnNAadr TOAUWVUHIKS) alyo-

p1Buo, aA\d mpémel va SoKInaoBoUv OAeC ol SuVATEC TIEPITTTWOELC WOTE
va emAexOei n kaAuTepn. Ta mpofAnpata autd ovopdalovtal Sucyeipiota

(intractable). EupUtata yvwoto w¢ Suoxeiploto mpoBAnua gival To mpo-

BAnua TG cuvtopoOTEPNC Sladpoun G TTou TTPETIEL Evag TTEPLOOEVWY TTW-

ANTAC va akoAouBroEl, WOTE VA TTEPATEL Hia Kal OVO pia gopd amd kdbe

TOAN KAl va EMOTPEYPEL OTNV APXIKN. To TTPOBANUA auTtd ava@épOnKe wg

napddelypa otnv apxn Tou kKegahaiov. Eva dAo yvwoto duoyeiploto

TPOLANUA Eival O XPWHATIOUOC EVOC YPAPOU. ZUPPWVA E To TTPORANUA

QUTO, TIPETTEL VA XPWHATIOOUE TIG KOPUPEG EVOG YPAPOU XPNOIHOTIOLW-

VTAG €Va CUYKEKPLUEVO APLOUS XPWHATWY, £TOL WOTE OUO YEITOVIKEC KO-

PUPEC N TIEPLOXEG VA PNV €XOUV TO 010 Xpwua. AuoxeiploTto emiong gival

TO TIPOPBANUA TOU XPWHATIOHOU TWV OUVOECEWV PETAEY TWV AKUWV EVOG

YPAQOU, £TOL WOTE Ol CUVOEDEIC TTOU KATOANYOUV O€ Hid CUYKEKPIPEVN

Kopu®n va gival S10pOopPETIKOU XPWHATOG.

Ta Suoxeiplota autd mpofARATa, TTOU ATTOKAAOUVTAL KAl AVOIKTd TIPO-

BARuata, Aéyetat OTL avKouv oTnV Katnyopia twv mpoAnuatwv NP-mAnA-

pwV TPORANUATWY a6 Ta APXIKA TV ayYAIKWV 6pwv Nondeterministic

Polynomial. Tia k4B mpoANpa tnG katnyopiag autig Sev UAPXEL I TOU-

Aaxiotov Oev éxel BpeBei akdun akyopiBuog emiAuorig TOug O TOAUWVU-

MIKO Xpovo.

H aduvapia g emoTAUNng va mpoTeivel amoteAeOUATIKOUG aAyopiBuoug

yta moANd Suoxeiplota mpoBARUaATa, £XEl AVAYKAOTIKA 08nynoeL oTnv

avantuén mpooeyyloTikwy (approximate) alyopiBuwv yla tnv emiluon
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TOUG, £TOL WOTE va emTuyXAvetal pia amodektr AUon o€ Aoyikd Xpovo.
Néyovtag amoSeKTr evwoOUUE OTL N AUon auTr, vat pev Sev gival n KaAv-
Tepn duvatr, wotoéco Sivel 6To MPORANUA pia amrdvtnon mou mAnaotadel
TNV KaAUTEPN AUoN o€ peydho Babuo.

Eupiotikdg gival o aAyoplBpog mou gite umopei va odnyroel o€ pia Kahn
1 aKOpnN Kat BEATIOTN AUON VOGS TTPOBAAMATOC, AV E{AOTE TUXEPOI, AAAG
pmopei va odnynoel kat o€ pia AVon Tou améxel ToAU amod tn BEATIOTN )
OKOMN, KAl va amoTUXEL va Bpel Aon, av eipaoTte atuyol. Ot euploTikoi al-
yop1Bpuot Sev gival Tumomoinuévol Kat otnpiovTal € Uia EPTTEIPIKN TTAPa-
TAPNON N €va TEXVAOUA 1 Kia EUTTVELON TOU TIPOYPAMMATIOTH. ZUVHBWC
Ol TTIPOCEYYLOTIKOL aAydpLBpol eival euploTikoi akydpiBuol, alld BéRala
UTTAPYXOULV Kal TTOANOI EUPLOTIKOL aAyOpIBpoL TToU SeV Eival TTIPOOEYYIOTIKOL.

Avakepalaiwon @

ApxIKA opioTnke Kal avahubnke n évvola tng emidoong Twv akyopibuwy,
UE E10IKOTEPN AvVaAPOPA OTN XEIPOTEPN TIEPITTTWON KAOE alyopibuovu.

‘Eywve kataypa@n Twv peyebwv mou emnpedalouv tnv enidoon evog alyo-
piBuou kat Twv Bacikwv mpdagewv yia v Tagivoéunon, Tnv avadiitnon Kat
TOV TOANATTAQCIAO MO KABWG Kal yia AAa €idn mpoAnpdTwy.

AGBNKe OPIOUOC YIa TNV ATTOSOTIKOTNTA KAl Yla TV 0pBoTNTA TWV AAyo-
piBuwv. H moAumlokdtnta alyopiBuwyv meptypd@etal avaluTiKA Kal Tu-
ToTToloUVTAL Ol OPICHOI YIa TIC KATNYOPiEC (TAEEIC) MOAUTTAOKOTNTAC TWV
TIEPIOOOTEPWV E10WV aAyopiOuwy.

Mepikoi amd Toug mAéov yvwotoU¢ alyopiBuoug avalvovTal Kal EKQPd-
Cetal n MOAUTTAOKOTNTA TOUG PE XPr 0N TWV AVTIOTOLKWV CUMBOACUWV
TWV KATNYOPIWV TTOAUTTAOKOTNTAC.

TéNog, mapouotdleTal Kataypapn Twy €10wv Twv alyopiBuwv Kal Tuto-
TTOLOUVTAL PE XPriON OPIoUWY Ol TTAéOV YVWOoToi TUTTOL aAyopiBuwy (ToAu-
WVUULKOL, Un TOAUWVUHLKOL, TTapdAAnAoL aAydpiBuol).

Né€eic-kAeda
Enidoon/amodotikdtnTa
alyopiBuou,
Xelpdtepn mepintwon
alyopiBuou,

MéyeBoc e10060v,
OpBs6TNTA aAyopiBuov,
MoAumokdéTtnTa
alyopiBuwy,
YuppoAioudcg O,
Avdhuon alyopiBuwy,
Eidn aiyopiBuwy,
YTOAOYIOTIKN
MoAumhokoTnTa,

MNpooegyylotikoi
alyopiBuol,

EuploTikoi alyopiBuol

~

5. ANAAYIH AATOPIOMQN
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Aladiktvo

http://www.ioinformatics.

org/

KéupBog OAupmadwv
MANPOYOPIKNAG LE OXETIKA
npofAnuata aAyopibuwv.

Epwtnoslg - Ocpata yia culitnon

1.

9.
10.

11.
12.
13.

Mola gival Ta TPWTAPXIKA EPWTHHATA TTOU TIBEVTAL YIa TNV KATAVON-
on ¢ emidoong evog alyopibuou;

. TLglval Kal TG UTTopPEl va eKPPAoBOE( N XEIPOTEPN TTEPITITWON EVOC

alyopiBuou;

. Na meptypagei 1o péyeboc tng e10660u evog alyopiBuou kat va 600kl

éva mapddelypa avayvwplong Kal Kataypa@nig autol Tou peyédoud.

. A6 To1ouG KUpLlouG TapPAYoVTEG e€apTdTal 0 XPOVoG EKTENEONG EVOG

alyopiBuov;

. Molec givat ot amapaitnteg mpoUmoBEcoelC yia va ival duvath n ov-

YKpton HETa&U SUo TpoypaupdTwy akyopiOuwy;

. Na op1oBei n amodotikdtnTa alyopibuwv.
. Tieival o é\eyxoc 0pBOTNTAC EVOC alyopiBuou Kal TTolol TTEPLOPIoOI

UTTAPXOUV YIO AUTOV TOV EAEYXO;

. Na meprypagei o tpomoc anddeiéng tng opboTNTAC EVOC aAyopiBriou

kat va §00¢i éva mapadetypa anddeiéng opbétnTag alyopibuou.

Na 606¢i 0 oploudg TG MoAuAOKOTNTAC aAyopiBuou.

Me tn BonBeta evég Slaypdppatog va yivel cUykplon HETA&y TnG Ao-
YAPIOUIKNG, TNG YPAUUIKNAG KAl TNG TETPAYWVIKAG TTOAUTTAOKOTNTAG.
Mola gival N TOAUTTAOKOTNTA TWV AEITOUPYIWV OE OTOIBEC KAl OUPEC;
Mola gival N TOAUTTAOKOTNTA TNG OELPIaKn G avalitnong

Mola gival Ta KupldTepa €idn akyopiBuwy;
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@® KepdAawo

Elwcaywyn otov
[Mpoypappatiopd

_MEPIEXOMENA N

H €vvoua tou
npoypdupatog

lotopki avadpopn

DUOLKEG KaL TEXVNTEG
YAWooEeQ

Texvikég oxediaong
npoypappdtwy

AvilkelpevoaTpagng
NPOYPAUHATIOHOG

MapdAAnAog
NPOYPAUHATIoHOG

MNpoypappaniotkd
neppdArovia




Elcaywyn

>Ta MPpoNnyoUEVA KEQANALD avaAPEPONKAPE AVAAUTIKA OTNV avantuén
TWV aAyopiBuwv Kal Twv S1apopwV TEXVIKWV. XTd EMOUEVA KEQAAala Oa
aoX0ANBoUE e TOV TTPOYPAUUATIONO, SnAadn tn Statimwon Twv ai-
YOopiOuwV o€ TéTola HoP@T}, WOTE VA UmopoUv va uAomoinBouv amnod tov
urohoytoTr. To Ke@dhalo autd aoXoAEiTal e YEVIKEG EVVOILEG TTOU €ival
amapaitnTeg mpv and tnv evaoxoAnon pe tn dtadikacia Tou mpoypap-
patiopoU. Opiletal n évvola Tou TpoypAauaTtog, mapouaotaletal pia ouv-
VTOMN 10TOPIA TWV YAWOOWV TIPOYPAMMATIOHOU Kal TwV EI8WV TIPoypa-
MOTIOMOU, KABWCE Kal Ol TEXVIKEC TTOU XPNOIOTIOIoUVTAL Yid TN OWOoTH
Snuiovpyia MPOYPAUHUATWY. ZUYKEKPIMEVA TTAPOUGCIAloVTAlL Ol TEXVIKEC
™G lEpapyIKAG oxediaong MPoypappATwy, TOU TUNUATIKOU TTPOYPAHa-
TIOHOU Kal KUPLA Ol apxéG Tou Sounpévou TTPoypapaTiopou. Emiong me-
ptypagetal n Stadikacia mou akolouBeital amd tn ouVTAEN TOU TPOYPA-
MOTOG MEXPL TNV TENIKN TOU EKTENEON ATTO TOV UTTOAOYLOTH Kal TN ARYNn
TWV OTTOTENECUATWV.

AbakTiKoi oTOXO!L

YTOXO01l TOU KEPAAAIOU AuToU gival o padnTAG:
0 va opiCel Tt gival mpOypapUa KAt VA KATATACOEL KAl VO CUYKPIVEL TIG
YAWOOEC MPOYPAUMATIOHOU,

[0 vaavayvwpilel Ta Kuplotepa €idn mMpoypauaTIoUoU Kal va TTeptypd-
(PELTA BACIKA XOPAKTNPIOTIKA TWV TEXVIKWV TTOU XPNOloTolouvTal,

0 va SlaTunWVel Ta MAEOVEKTAUATA TOU SOUNUEVOU TIPOYPAUMATICHOU,

O

va neplypd@el Tn dtadikaoia eKTENEONC EVOC TTPOYPAUMATOC,

0 vaava@épel Ta Bacikd TPOYyPAUUATA TTOU TIEPIEXEL VA TTIPOYPAUUATI-
OTIKO TTEPIBANNOV.

NpoepwTtnoelg

0 Hénuoupyia tou akyopiBuou apkei yia va emAUcoupe éva mpoAnua
OTOV UTTOAOYIOTH;

MNwg Staxelpiletal TI¢ TANPOPOPIEC O UTTOAOYIOTAG;

I'vwpilelc KAoLEC YAWOOEC TIPOYPAUMATIOMOU;

Mwc kat yati eEehicoovTal ol YAWOOEG;

O 0Oood

H umapén ouykekpipévwy peBodoloyiwv Kat Texvikwv BonBdel otnv
emiiuon Twv mpoAnudTwy;
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6.1 | H évvola Tou mpoypdppatog

H emiAuon evog mpoBANUATOC e TOV UTTOAOYIOTH TIEPIAALBAVEL, OTIWG EXEL
Ndn avagpepOei, Tpia e€icouv onuavtika otddia.

[J Tov akpifr mpoadioplopod tou mpoAruatod.
[ Tnv avdamtuén tou avtiotoixou akyopibuou.

[] Tn &atnwon tou aAyopibuou og KatavonTr Hop@r} a6 ToV UTTONO-
YIOTH.

O mpoYpPAUUATIONOG aoXOAE(TaL PE TO TpiTo auTd 0Tddlo, TN dNnploup-
yia Tou mpoypdupatog SnAadr Tou cuVOAOU TWV EVTOAWY TTOU TIPETIEL
va 600800V oTov uTToAoyLoTH, WOTE va LAoTToINOei 0 alyoplOuog yia Tnv
emiluon Tou MPoBARUATOC. To TPOYPAUA, TO OTTOI0 YPAPETAL OE KATTOLA
YAwooa poypappatiopou, Sev eivat anmd n uhomoinon Tou alyopiduov,
OoANG Baoikd oTolxeio Tou gival ta dedopéva kal ot Souég dedouévwy emi
TwV omoiwv gvepyei. AvapépOnke non 6Tl ol alyoptBuol kat ot Souég de-
Sopévwy gival pia adldomaotn evotnTa.

O TIPOYPAPMATIONOC Eival AuTog TTou Sivel TNV eVTUTIWON OTL Ol UTTOAO-
YIOTEG gival EEUTTVEG UNXAVEG TTOU EMAUOULV Ta TTOAUTTAOKA TTPpO AR uaTa.

H evtumwon autrd opwg givat amwg pia YeudaicOnon. O umooyloTAg,
WG YVWOoToV, gival pia pnxavr) mou katalaBaivel pévo 600 KataoTAoElG, Ol
ormoieg avtimpoowmevovTal e SV aplBUoUC, To UNdEV Kal To éva, Ta Yn-
@ia Tou Suadikol GUCTANATOC. TO HOVO TIPAYMA TTOU KAVEL O UTTOAOYLOTHG
gival oToIXeIWSEIC EVEPYELEC O aKoAouBiec auTwy Twv Vo Pn@iwy, aAAd
QUTEC TIG EVEPYELEC TIC EKTEAEL UE ACUAANTITN TaXUTNTA. O UTTOAOYIOTIAG
MITopEl armAd va amoBnKevel 0T UVAUN TIG akoAouBieg Twv Suadikwv Yn-
@iwyv, va TIC aVOKTA, Va KAVEL OTOIXEIWOEIC ApIOUNTIKES TTPAEEIC UE AUTEG
Kal VA TIG GUYKPIVEL.

6.2 | lotopikn avadpopn

Amd Tn Snpioupyia TOU TTPWTOU UTTOAOYIOTH UEXPL OHUEPA €XOUV OANG-
&L mapa moANG mpaypata. Ot TTPWTOL UTTOAOYIOTEG, TEPAOTIOL OE HEYEDOC
OaAQ pe TApa TTOAD TTEPIOPLIOUEVEG SUVATOTNTEC KAl UIKPEG TAXUTNTEC
ene€epyaoiag e&ehixBnkav o€ MOAU HIKPOUC O€ HEYEDOC UTTONOYIOTEC UE
TEPAOTIEC OPWC SUVATOTNTEC KAl TAXUTNTEG EMeEPyaoiac.

Evw Aotrrév to UAIKO (hardware) Twv urtoAoyloTwy BeATIWVETAL, TEAELOTTOL-
gital kal TauTtdxpova mapéxel véeg Suvatotnteg emeepyaciag, ot BACIKES
apXEC AelToupyiag Twv UTTOAOYIOTWY TTOU SlaTUTTWONKAV TO Pakpvéd 1945
a6 tov Oov Néupav, dev dAa&av mpakTikd kabdlou. Tnv idla apyn e&¢-
AEN OLCIAOTIKA £XOUV KAl Ol YAWOOEC TTPOYPAMMATIONOU, Ol OTIOIEC, aV
Kal e€eNlooovTal Kal cuveXwe emouTiCovTal Je véeg SuvatdTNTEC, TA Xa-
POKTNPEIOTIKA TOUG KAl Ol BACIKEG TOUG IOIOTNTEG OUGLACTIKA TTOPAUEVOUV
Ta idla.

6. EIXATQI'H XTON NMPOrPAMMATIZMO

Ot yAwooeg
npoypapyatopol
avantixbnkav pe
okono Tnv entkowvwvia
ToU avBpwinou
(Nnpoypappatioti) Ye n
pnxavi (unoAoyloth).
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orizvor T

Eva mpdypauua o y\wooa
unxavig sivat yta akoAou-
Bia Svadikwv Yneiwv, mou
amoTEAOUV EVTOAEC TPOG TOV
eMe€ePyQOT) YA OTOIXEIWOEIG
A&iToupyiec.

Ot evioAég o€ oupBoAkA
yAWooa anoteAouvviat
and cupBoAkd ovépata
nou avtiotowxolv o€
EVTOAEG TNG YAWOOAG
pnxavAg. Ot cupBoAikég
yAwaoaoeg givat
ouvdedeEveG e TNV
APXITEKTOVIKN KGBE
unoAoytoTA.

6.2.1 TAWGCOEG UNXAVIG

ApPXIKA yla va UTTOPECEL O UTTOAOYLIOTHG VA EKTENEDEL [ia ommoladnmoTe Ael-
Toupyia, émpeme va 600800V kateuBeiav ot KATAANAEG akohouBieg amd 0
Kal 1, 5nAadn evioléC o€ Hop@r) KATAVONTH ATTO TOV UTTOAOYIOTH aANG
aAKATAVONTEC Ao Tov AvBpwTto. O TPOTIOC AUTOC NTAV ETTITTOVOC Kal ENA-
XlOTOL UITopoUcav va ToV UAOTTOI oLV, a@oU anmaitovoe Babid yvwon
TOU UAIKOU Kal TNG OPXITEKTOVIKNG TOU UTTOAOYIOTH.

O mMpWTOC UTTOAOYIOTAC, 0 Tepipnuog ENIAC, yia va "mpoypaupaTti-
oTel", WOTE va eKTENEDEL KATTOLOUG UTTONOYIOOUG, ETTPETTE VA aANAEouv
Béon exkatovtddeg SIAKOTITEC KAl VA pUBULOTOUV avTioTolXa OAEC Ol
kaAwdlwoelg, dtadikacia e€alpeTikd emimovn kat xpovofdépa. O "mpo-
YPOAMMOTIONOC" TWV TTIPWTWY AUTWY UTTOAOYIOTWY, €V TAV OUCLACTIKA
TIPOYPAUUATIONOC HE TN ONUEPIVH €vvola Tou 6pou. O UTTOAOYIOTHC ava-
S1apBpwvoTaV, WOTE VA EKTEAECEL TOUC ATTAITOUEVOUC UTTOAOYICHOUC Kal
OTN OUVEXELa EMpeTte va aANAel TTAAL N S1dpOpwaor Tou, WOTE va EKTENE-
0€l évav AA\o UTTOAOYIOUO.

O1 eVTOANEC EVOC TTPOYPAUUOTOC KAl OEPA UETATPETTOVTAL OE AKOAOUBIEG
MOV amoTteAouvTalL amo 0 Kat 1, TIC EVIOAEC O€ YAwOod PNXAviG, OTTwG
ovopddlovTal, ol oToieC eKTEAOUVTAL ATTO TOV UTIOAOYIOTH.

6.2.2 JUMPPBOAIKEG YAWOGOEC N YAWGOEC
XapnAov emmédou

ATé Ta TPWTA XPOvia dpxloav va yivovTtal TpoomdBeleg yia Tn dSnuioup-
yia piag cupBoAiknig yYA\wooag, n omoia, evw Ba €xel évvola yla Tov avlpw-
10, B0 LETATPEMETAL ECWTEPIKA ATTO TOUG UTTOAOYIOTEG OTIG AVTIOTOLXEG
akolouBiec amd 0 kat 1. Na mapddetypa n AééEn ADD (mpocBeoe) ako-
AouBoupevn amd dvo apiBuoug, ival katavonTr and Tov avepwo Kal
amopvnuoveLeTal oxXeTIKA eVKoAa. H evtolr autn Ba petagppactei amo
TOV UTTOAOYIOTH O€ pia akoAouBia Suadikwv Pn@iwv Kal oTn CUVEXELD
pmopei va ekteeaTtel. To €pyo NG petdgpaong To avalapPdvel éva e1dt-
KO TTPOYPAUUA, O CUMPBONOUETAPPACTAG (assembler).

H xprion Twv mpwTwv auTwVv cUPBOAIKWY YAWSoWwy, Tou cuveyxi(ouv va
XxpnotpomololvTal yia €181koug okomolg, ATav oa@wg pia eENEN anod
TIG akatavonTeg akolouBieg Suadikwv oToixeiwv. Qotdoo mapéuevav
0TEVA OUVOESEUEVEG UE TNV APXITEKTOVIKY] TOU KABE ummoAoytoTh. Emiong
Sev O1€0eTav eVTOANEC TTIO CUVOETWVY AEITOUPYIWV 0ONYWVTAG £TOL O€ Ha-
KPOOKENN TTpoypduuata, mou tav SUCKOAO va ypa@oUv Kal KUpla va
ouvtnENBoUV. AKOUN Ta TTIPOYPAUUATA SEV UITOPOUV Va PeTagpepBolV o
AANoV S1aQOpPETIKO UTTOAOYIOTH, AKOUN Kal Tou idlou kataokevaoTh. Ot
YAWooeG autég ovopdaldovtal CURBOAIKEG 1 YAwooeG Xapnhou emimédou,
a@ov e£apTwvTal amd TNV APXITEKTOVIKI TOU UTTOAOYIOTH.
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10101000 00001010

INDEX=$01

sum = O

10001100 00000001 SUM=S$02 FOR index=1 TO 10
00111100 LDA #10 sum=sum+index
01010001 00000001 STA INDEX NEXT index
01000011 00000001 CLA END
11000000 11111010 LOOP ADD INDEX
10001100 00000010 DEC INDEX
(RRARARN BNE LOOP

STA SUM

BRK

2. 6.1. Eva mpoypauua os y\wooa unxavric, o€ ouuBoAikni yAwooa kai o€ y\wooa
uYnAou emméSou yia Tov urmoAoyioud Tou abpoiouato Twv aptBuwv 1 éwe 10

6.2.3 TA\wooeg uYPnAoL emmédou

Ot mapamdvw avemdpKeleC TwV CUUBOAIKWY YAWOOWV Kal n mpooTidBeia
yla KaAUTEPN emiKovwvia avBpwmou-pnyavig odriynoav ota TéAn Tng
Sekaetiag Tou '50 oTNV EPPAVION TWV TTPWTWV YAWOOWV TIPOYPAUMUATI-
opoU uPnAov emiméSou.

To 1957 n IBM avéntue Tnv mpwtn YAwooa vPnAou emmédou, Tn
FORTRAN. To 6évoua FORTRAN mpoépyxetal amo Ti¢ Aé€eic FORmula
TRANslation, mou onuaivouv petdepaocn tonmwv. H FORTRAN avamtixOn-
K& WG YAWooa KATANNAN yla Tnv eMAuon HaBnUOTIKWY KAl EMOTNUOVIKWV
npofAnudtwv. To mpoypaupa mou ypdgetal oe FORTRAN 1y o€ omoladnmo-
T€ AN YAwooa upnou emmédou, petappadetal amo Tov idlo Tov unolo-
YIOTH OTIC aKOAOUBIEC TWV EVTOAWV TNG UNXAVAG UE T BonBela evog e1d1-
KoL TIPOYPAUUATOC, TTOU ovouddeTal HETAYAWTTIOTAG. To iSlo poypauua
FORTRAN umopei va ekteheoTei o€ omolovonmote AANO UTTOAOYIOTH, APKEI
Va UTIAPXEL O AVTIOTOIXOG HETAYAWTTIOTAG Yla TOV urtoAoyloTtr auto. H
yAwooa FORTRAN petd amd moANéC aAhayEC, TPOoONKEC Kal BEATIWOELG
XPNOIUOTTOLEITAL AKOUN KAl CHHEPA YIA ETTIOTNHOVIKEG EQOPUOYEG.

© 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 ('AOPIZTH')
4 FORMAT ('AAYNATH')
50 STOP
END

2X. 6.2. HyAwooa FORTRAN umripée

N mPWTN YAWOOA MPOYPAUUATIOUOU
vypnAou emmédovu. lNpdkertat yia
YAwooa KatdAAnAn yia urroAoyiououc,
&vw votepei otn dlaxeipion

apxeiwv dedouévwy kai yevikotepa
aA@apiBunTikwy mAnpoopiwv. [vwpioe
TTOAEC BEATIWOEIC L€ KUPIOTEPOUG
otabuouc Ti¢ ekbooelc 4, 77, 90/95 kai
Visual FORTRAN. To mpdypauua tou
napadeiyuatog emAUel Tnv e€iowon

a' Babuou.
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H FORTRAN, Tmapd Ta 1loXUpd XapaKTNPEIOTIKA TNG KAl TIG CUVEXEIC OANa-
Y£C TIOU TNV KAB10ToUoAV CUVEXWE ATTOTEAECUATIKOTEPN, SEV UmopoloE
va KAAUYPEL TIG amalTAoEIG 6€ GAOUC TOUG TOUEIC SpaoTNPIOTATWY, OTIWE
Kal Kapia dA\N YAwooad mpoypauatiopou dev katdgepe. ETol avantu-
xOnkav kat cuveyiCouv va avantiooovtal TOAEG YAWOOEG TTIPOYPAMHA-
TIOHOU Yia S1APOPEG TTEPIOXEC SPACTNPIOTHTWV.

To 1960 avamtuxBnke pia GAN YAwooa, 0TaBud¢ 0Tov TPOYPAUUATIOUO,
n YAwooa COBOL. H COBOL 6mw¢ SnAwvel Kal To 6voud Tng (COmmon
Business Oriented Language - Kolvr) y\wooa mpocavatoAlopévn OTIG
ETTXEIPNOELC) €ival KATAANAN yLa avATITUEN EUTTOPIKWY EQAPOYWY, Kal
YEVIKOTEPA SIOXEIPIOTIKWV eQapUoywy, Topéag émou n FORTRAN voTe-
povoe. H COBOL kaBiepwBnke wg mpOTUTIO KAl XpNOLIUOTIOIONKE amod
TOA\EG emielprio€lg KaBw g kal amd 0An N dnuooia doiknon. H yl\wooa
YVWpLoe TOMEG eKSOOELG Kal TIAPA TIOAEG EQapOYES BpiokovTal o€ Xpn-

on aKOWN Kal orjpePa.

2x. 6.3. HyAwooa COBOL
Snuioupyribnke amd tyv Grace
Marray Hopper, a§iwuatiké tou
mmoAguikoU vautikoU Twv HIA, To
1960. H COBOL ékave duvatn tnv
aélomoinon Twv umoAoyIoTWVY armé Ti¢
EMIXEIPAOEIG KAl TOUG 0PYaVIOUOUG
TTAPEXOVTAG IOXUPOTATES
Sduvatotnteg dlaxeiptong apyeiwv
Sebouévwy. Eva npdypauua COBOL
S100étel TE0OEPIG UTTOBIAIPEDEIC
(divisions). H y\wooa xpnoiuomotei
TTEPIYPAPIKS TPOTTO yia 1 ouvTaén
TWV EVTOAWV UE Xprion pnUdtwv
NG ayyAikn¢ y\wooacg, 6mwc ADD,
MULTIPLY, MOVE K.Am. ue amotéleoua
™ Snuioupyia yeVvIKG UAKPOOKEAWV
TmpoyPAUUATWV. KaBe evToAn tng
YAwooac tepuatiCetai e TeAeia.

To mpdypauua Tov mapadeiyuatog
emAvel v e€iowon a' Babuod.

IDENTIFICATION DIVISION.
PROGRAM-1D. EQUATION.
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. 1BM-PC.
OBJECT-COMPUTER. IBM-PC.

SPECIAL-NAMES. DECIMAL-POINT 1S COMMA.
DATA DIVISION.
WORKING-STORAGE SECTION.
77 X PIC S9(6)V9.
77 A PIC S9(6).
77 B PIC S9(6).
77 W-X PIC -(6),-.
PROCEDURE DIVISION.
ARXH.
DISPLAY ‘' AQSE A’.
ACCEPT A.
DISPLAY ‘' AQSE B’.
ACCEPT B.
DISPLAY ‘ ‘.
IF A =0 GO TO ROYT-1.
COMPUTE X = B * (-1) / A.
MOVE X TO W-X.
DISPLAY ' H AYSH EINAI VoW-X

STOP RUN.
ROYT-1.
IFB =20
DISPLAY ‘' AOPIXTH’
ELSE
DISPLAY ‘ AAYNATH'.
STOP RUN.
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Mta amé TIC ONUAVTIKOTEPEG YAWOOEC TTPOYPAMMATIOHOU e EAAXIOTN
TIPAKTIKI) EQAPMOYH, AANA TToU M péace IS1AITEPA TOV TTIPOYPAUMATIONO
Kat TIg emopeveg yYAwooeg, givat n ALGOL (ALGOrithmic Language - AAyo-
PIOUIKA YAwooa). AvantuxOnke and Eupwraioug eMOTAOVES, ApXIKA TO
1960, pe oKoTO TN SNpIoVPYia YEVIKAC GUONC TTPOYPAUMATWY TTOU VA N
OUVEEOVTAL UE CUYKEKPIPEVES EQAPMOYEC.

10 REM EININAYZH EEIZQYHY A’ BAOGMOY
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

Zx. 6.4. Hydwooa BASIC dnuioupyriBnke to 1964 oto Dartmouth College amé

T0UC Kabnyntéc Kemeny kai Kurtz. Xtéx0¢ Twv Snuioupywv tne ATav n vAomoinon

Ulag amini¢ yAwooag mpoypaupuatiouoU yia ekmaldeutikou okormmouc. H BASIC
YVWpPIoE EKTTANKTIKY S1a6001N UE TNV EUPAVION TwV UIKpoUToAoyloTwy (1975).
O mpwto¢ SiepunveuTiic TnG yAwooacg o€ 8K ROM ritav épyo twv Bill Gates kai

Paul Allen. A¢ onueiwBei 611 n eTaipeia Microsoft 1i6pU6nke amd tov Bill Gates
yla TNV EUTTOPIKT EKUETAAAEUON auToU Tou Siepunveuth. H ékboon GWBASIC

mapovaidletai o 1981 ue tov IBM PC. KUpio xapaktnploTiké tnG yAwooag ivai n
Urmapén apiBUWV TwV YpauUwy ToU MPoypAuUaTo , ol ommoiol XpnolomolouvTal
Kat w¢ Béoeic mpooplouol evtodwv SiakAadwong. EEEAIEN Tn¢ yAdwooacg eival ot
ekbooeic QuickBASIC kat Visual BASIC. To mpdypauua tou mapadeiyuato emAUE!

v e€iowon a' Babuod.

>ta péoa tnG SekaeTiag Tou '60 avamtuxOnke n ya\wooa PL/1 (Pro-
gramming Language/1 - N\wooca Mpoypappatiopou um' aptOuov 1) mou
mpoomadnog, xwpic emrtuyia, va KaAUPel GAOUG TOUG TOUEIG TOU TTPO-
YPOAUUATIOHOU, EMOTNUOVIKOUC KAl EUTTOPIKOUC, AVTIKABIOTWVTAC TOCO
™n FORTRAN 0600 kat tnv COBOL.

310 XWpo TG Texvntrg Nonuooluvng avamtuxOnkav SUo YAWOOEC apKETA
S1APOPETIKEG ATIO OAEC TIG ANAEC. 2Ta Y€oa Tov ‘60 avamtuxOnke oto MIT
n LISP (LISt Processor — Ene&epyaotrc Aiotag), y\wooa n ormoia mpooava-
Tohiletal o€ xelptopd Miotwv and cuBoAa, kat n PROLOG (PROgramming
LOGic - Noyikog Mpoypappatiopodc) ot apxég Tou '70. Ot dvo autég y\wo-
0EC XpnotpomolouvTal o€ PoRANpata TexvnTG vonoouvng (EUmelpa ou-
oTAMATA, TTayVidla, EMe€epyacia PUOIKWY YAWOOWV K.ATL).

AUO ONUAVTIKOTATEG YAWOOEC YEVIKOU OKOTTOU, Ol OTTOIEC avamTuxOnKav
N Sekaetia Tov ‘60 aANd XpNOILOTTOIOUVTAL TIAPA TTOAU OTIC NUEPEC UAG,
gival n BASIC kat n PASCAL.

H yAwooa nmpoypappatiopou BASIC (Beginner's All Purpose Symbolic
Instruction Code — ZupoAikog Kwdikag Evtodwv Mevikng Xpnong yia Ap-
XAPLOUG) apxIKA avamtuxOnkKe, Ommwg SNAWVEL Kal TO OVOA TNG, WE YAWO-

6. EIXATQI'H XTON NMPOrPAMMATIZMO

109



TO KYBOS :A

REPEAT 4 [FD :A RT 90]

PU SETPOS [20 20] PD

REPEAT 4 [FD :A RT 90]

PU HOME PD

REPEAT 2 [FD :A RT 45 FD 29 RT 135]
PU SETX :A SETY 0 PD

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

END

2. 6.5. HyAwooa npoypauuatiopot LOGO
o0AokAnpwBnke to 1967 otn Bootwvn amd

Tov Seymoyr Papert. To voud tng mpoépxetai
amé v EAMnvikn AéEn "Adyoc". Mpokertat yia
YAwooa katdAAnAn yia tnv eilcaywyr otov
TTPOYPAUUATIONS UABNTWV UIKPC NAIKiac. To
nmpdypauua tou mapadeiyuatog oxedialel évav
KUBo akuric A ue S1a80xIKEC KIVAOEIG

™ne xeAwvag.

0a yla Tnv ekmaidevuon apxapiwv oTov MPOoyPAUUATIONS. ZXESIAOTNKE
yla va ypd@ovTal cUVTOUd TTPOYPAUATA, Ta OTTo{a EKTEAOUVTAL UE TN
BonBela digpunveutn (interpreter). H avantuén opwg Twv PikpoUmoAo-
YIOTWV Kal ol 6LVEXEeiG ekdOTEIC TNG YAwooag BoriBnoav otnv e€amiwon
NG, TO0O0 WOTE VA Yivel iowg N SnUo@INéOTEPN YAWOOA GTOUC TTPOCWTTI-
KoUG urroloyloTéc. H tumomoinor tng 8¢ and t Microsoft pe tig ekddoelg
QuickBasic kat kUpta pe tn Visual Basic, kaBiépwoe tn YAwooa wg mpoTu-
TT0 Y10 QVATTTUEN EQAPUOYWV OE TIPOOWTTIKOUG UTTONOYIOTEC.

H yAwooa PASCAL (6npovpynua tou kaBnyntr Niklaus Wirth) épepe pe-
Yaheg aAMayég otov mpoypappatiopd. MNapouvoidotnke to 1970 kal otn-
pixTnke mavw otnv ALGOL. Eival pia yA\wooa yevikn¢ xpriong, n omoia
eival KaTdAANAN 1600 yia TNV ekmaidsuon 600 Kat Tn dnuiovpyia loxu-
PWV TIPOYPAUUATWY KABE TUTIOU. XOPAKTNPIOTIKO TNE YAWOoAg gival n
KataAAnAdTNTA yia TN Snpoupyia Sopnpévwy mpoypappdtwy. H PASCAL
yvwploe Kal ouvexiCel va yvwpilel tepdoTia eEdmiwon €181kd 0To XWpo
TV pikpoUToAoyloTwy Kat anoTé\eoe Tn Bdon yia tnv avantuén dAwv
loxLPOTEPWV YAwoowv 6mw¢ n ADA kat n Modula-2.

>Ta péoa Tou 1960 TOPOUCIACTNKE YId TTPWTN POPA Hia TEXVIKN oXedi-
aonNG MPOYPAUUATWY TTou EUeNAE va ala&el ptdikd Tov TPOTIO AvATITU-
&NC MPOoYPAUUATWY KABWCE Kal TIG (SIEC TIC YAWOGCEC TTPOYPAMUATIOMOV.
H texvikn Tou dopnpévou mpoypappatiopol n omnoia e§ao@alifel Tn
Snuioupyia MPoypauPATWY amAwy GTn CUYYPAQr KAl TNV Katavonon
Kal eVKoAwvV 01N §16pBwon. O Sounpévog TPOYPAUMATIONOG KAl TA Xa-
PAKTNPIOTIKA TOU Ba TAPOUCIAOTOVV EKTEVWG O€ ETIOUEVN TTAPAYPAPO.

2x. 6.6. HyAwooa LISP énuioupyribnke to (DEFUN a-exiisosi (a b)
1959 ato MIT. Mpdkeitat yia un Stadikaotakn (setf apot (- (/ b a)))
YAwooa mou mpoopiletat yia tnv eneéepyacia

(princ “H e&lowon ”)
oupBolikwy debouévwy. Baolkog Tumog

(princ a)
Sedouévwy, amé tov omoio e€aAAov mripe Kai (princ “x + ”)
T0 6voud tng, eivat n ouvdedeuévn Aiota. Xto (princ b)
mapddetyua gaivetal pia ouvaptnon g (princ ™ = 0 éxeL oov AGon X = )

YAwooag, mou emAvel Tnv e€iowon a' Babuou.
To mpdypauua ekteAeital Sivovtag otn ypauun
EVTOAWV TL.Y. (a-exisosi 2 5).

(princ apot))
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Mia akoun YA\wooad mou yvwploe Heyain diddoon gival n y\wooa €. H C
avamtuxOnke ota epyacTrpla TG etalpeiag BELL kat xpnolpgomotdnke
yla TNV avamtuén tou A&Itoupyikov ouoTriuatog Unix, yY\wooa Pe loxupd
XOPOKTNPLOTIKG, MEPIKA ammd auTd Kotvd e Tnv Pascal KatdAAnAn yla avd-
Ttuén SoUNUEVWY EQAPHOYWY OAAA KAl PE TIOANEC SuVATOTNTEG YAWOOAG
xapnAou emmédou. H C e€ehixtnke otn yYAwooa C++, TTOU €ival QVTIKELUE-
vooTpa@nc. H 16€a Tou AVTIKEIMEVOOTPAPOUG TTPOYPAUUATIOMOU TTa-
POUCIACTNKE YlO TTPWTN QOpPA 0Tn SeKaeTia TOu ‘70 Kal GuveXiCel akoun
va amwvetal aANdlovtag Tov Tapadociako TPOYPAUUATIONO. AOYw TNG
ONUACIOg TOU AVTIKEIWEVOOTPAPOUG TTIPOYPAUMATIOMOU UEPIKA OTOIXEIO
Tou mapouactalovtal o€ EexwpPLoTr TAPAypaQo.

#include <stdio.h>

int main (int argc, char* argvl[])
{
float a, b;
printf (YA = ”7);
scanf (“%f”, &a);
printf (B = 7);
scanf (“$f”, &b);
if (a==0) {
if (b ==0) {
printf ("AOPIZTH\Nn") ;

} 2x. 6.7. HyAwooa npoypauuatiopol C
avantuxOnke ota epyaoctripia Bell tng
auePIKaVIKNG etaipeia¢ AT&T to 1972 amé tov

else {

printf (Y"AAYNATH\n”) ;

3 Dennis Ritchie. HyAwooa C ivat pia Sounuévn
} Siadikaotakn yAwooa YeVIKNG Xpriong mou

else {
printf (*X = $f\n”, -b/a);

return 0O;

Ta tehevtaia xpdvia xpnotpormoleital 181aitepa, €181KA yla TTIPOYPAUMUATI-
ouo oto Aladiktuo (Internet), n JAVA. H JAVA €ival pia avTIKEIPEVOOTPA-
@NG YA\wooa mou avantuxonke anod tnv etaipeia SUN pe okomod tnv avd-
nituén EQapuoywy, Tou Ba eKTEAOUVTAL OE KaTaVEUNUEVA TTEPIBANOVTA,
SnAadn o€ S1aPOoPETIKOUC UTTOAOYIOTEC Ol oTToiol €ival cuvSedeuévol OTO
Aladiktuo. Ta MpoypAaUaTa auTd UImopoUV va eKTeAoUVTaAl amd Siapope-
TIKOUG UTTOAOYIOTEC, TIPOCWTTIKOUG 1) HEYAAD CUCTAMATA HE SIOQOPETIKA
AEITOUPYIKA CUOTAMATA XWPEIGC AANAYEC.

H epgpavion twv ypa@ikwv mepiBailoviwy epyaciag Snuiovpynoe tnv
avdaykn yla avamtuén mpoypaudTwy TToU va EKUETAANEVOVTAL TOV YPa-
PIKO aUTO TPOTIO EMIKOIVWVIAG XPHOTN-UTTOAOYLOTH. XTa TTEPIOCOTEPA

6. EIXATQI'H XTON NMPOrPAMMATIZMO

Xxapaktnpiletai amd AtétnTa TNV éKPpPAcn
Kat pia mAouoia ouAdoyn TEAEOTWV Kal TUTTWV
} Sedouévwy. Stevd ouvdebeuévn ue to UNIX,

n yAwooa C xpnoiuorolgital eupUTata yia
Snutoupyia A&IToUpyIKWV oUOTNUATWY Kal

} AAwv makétwy AoyiouikoU. To mpdypauua Tou
mapadeiyuatog emAvel tnv €iowon a' Babuod.
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TIPOYPAUMUATIOTIKA TTEPIBANOVTA TTOU UTTHPXAV, HTAV TTOAU SUCKOAN €WG
aduvatn n avamtuén EQapUoywy, IKAVWVY Va EKUETOANEVOVTAL TA YPAPIKA
QUTA XaPAKTNPLOTIKA.

CLEAR
? “1. EIZATQIH YTOIXEIQN”
? “2. EKTYIQYH ETIKETQN”
? “3. IIPOBONAH”
? “4. TENOZ”
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 1€An tn¢ dekaetiag tou ‘70 amd tnv etaipeia
Ashton-Tate apxika yta pikpoUmoAoylotég 8-bit kat apydtepa yia mpoowmkoUg
vrroAoyiotéc. H dBASE umripée o omoudaidtepog ekmpéowmog eEEAyUEVWY YAWOOWYV
Kal EPYaAEiwy mMpoypauUATIOUOU TNG ETOXNG UE KUPIO XAPAKTNPIOTIKO TIC EEQIPETIKES
Suvatotnteg diaxeipionc apyeiwv (Baoswv) Sedouévwy. H dBASE umopouloe va
AEITOUPYEL UE QUEDN EKTEAEON TWV EVTOAWV TNG Uéoa amd uia Slaloyikr Siemagn
XPHotn, ue ouvéneia va umopel va xpnotuomnoinBei kat amé droua pe EAGXIOTEG YVWOEIG
npoypauuatiopou. To yeyovoc autd ouvéBale atny eupeia S1a6oon Twv MPOCWITIKWV
ummodoytotwv. H mAéov Stadedopévn ékGoon ritav n dBASE Il Plus. EEEANER Tng

urrjpée o Clipper uetaylwtti{éuevn yAwooa, ue tnv omoia dnutoupyribnkav mAri8og
EUTTOPIKWV EQAPUOYWV OE TTPOOWITIKOUG UTTOAOYIOTEC. Ta poidvTa autd, mou ouxvd
enovoudalovtai xBASE, unmpéav mpodyyeAol Twv onuepIvwy makétwy dlaxeipiong
Baoswv dedouévwy émwc n Access. To améomacua mpoypduuatog tou mapadeiyuatog
mapouotdlel éva uevoU emAoywy Kai ekteAel SlakAadwon otny avtiotoixn Asitoupyia.

‘ETo1 epavioTnKav YAWOOEG 1| VEEC EKOOTEIG TWV YAWOCOWV TTOU UAOTIOL-

O yA@aooeg ugniou
€NNESOU XpNaLonoLouV
WG EVIOAEG anAég
A€EeLg TG ayyAkng
yAwoaoag akoAouBwviag
auatnpoUg Kavoveq
oUvta&ng, ot onoieg
petagpdadovtal ané tov
{610 Tov unoAoyioth

o€ EVIOAEG o€ YAWaaa
MNXavig.

oloav TIG €VVOLEC TOU 0ONYOUMEVOU ATTO TO YEYOVOG TTIPOYPAHUATIOUOU
(event driven programming) Kal TOU OTTITIKOU TIPOYPAMMATIOUOU (visual
programming).

Me Tov 6po OTITIKO €VVOOUE TN SuvatoTnTA Va SNUIOUPYOUUE YPAPIKA
OAOKAN PO TO TTEPIBANNOV TNG EQAPUOYAG, Yia Tapddelyua ta mAaiota dia-
Aéyou 1 Ta pevou. Me tov 6po 06nyoupevo amd To Yeyovog EVWOOUUE TN
SuvaTéTNTA VA EVEPYOTIOIOVVTAL AEITOUPYIEG TOU TIPOYPAUMATOG YE TNV
EKTENEON EVOC YEYOVOTOC, Yla TAPASELYA TNV EMAOYN HiOg EVTOAAC Ao
€va PEVoU 1 To KAIK TOU TTOVTIKIOU.

O1mmio S1adedopéveg YAWOOEC TTIPOYPAUUATIOUOU O€ YPAPIKO TIEPIBANOV
YLO TIPOCWTTIKOUG UTTOAOYLOTEG gival N Visual Basic, n Visual C+ + kai n Java.
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NMAEONEKTHMATA TON TAQZXON YWHAOY ENINEAOY

2Ta TAEOVEKTAMATA TWV YAWCOWV TTPOYPAMMATIOMOU UPNAOL eMITESOU O OXEON UE TIC CUMPBOAIKES

pmopoUv va avagepBoulv:

0 O QUOIKOTEPOC Kal Mo "avBpwrtivog” TpOTo¢ ékgpaong Twv TPoBANudTwy. Ta mpoypduuata os
YAWooa uPnAou emméSou ival Mo KovTd oTa TPOoBARATA TTOU EMAUOULV.

0 Have€aptnoia amd tov Tumo tou urmoloytoTh. Mpoypdupata o€ pia yYA\wooa uPniov emmédou
MITOPOUV Va EKTEAECTOUV OE OTIOIOVONTIOTE UTTOAOYIOTH HE ENAXIOTEG 1] KaBOAoU peTatpoméc. H
SuvatdTNTA TNG HETAPEPCIUOTNTAG TWV TIPOYPAUUATWY Eival OCNUAVTIKO TTPOCOV.

0 H gukoAia Tng ekpABnoNg Kat eKmaideuong WS ATTOPPOLA TWV TTIPONYOUMEVWV.

0 H 816pbwon A\abwv kat n cuvtenon mPoypapudtwy o€ y\wooa upnAol emméSou gival ToAU
EUKONOTEPO £pYo.

JUVOAIKA ol YAWOOEC uPNAOU eMITESOU EAATTWOAV ONUAVTIKA TO XPAVO Kal TO KOOTOG TTAPAYWYNG

VEWV TIPOYPAUUATWY, a®oU AlyOTEPOL TIPOYPAMMATIOTEG UTOPOUV O PIKPOTEPO XPOVO Va avamTU-

Eouv MpoypdupaTa Mo XPNOIOTTOIOUVTAL OE TIEPICOOTEPOUC UTTONOYIOTEC.

\

6.2.4 N\WOOEC 4nG YEVIAG

O1 YAwooeg uPnhol emmédou (YAWooeg 3nG YEVIAC) YVwPLoav PEYAAN
emTuyia AOyw Twv MAgoveKTNHATWY TToU TTapouatalouv. QoTdo0 amneu-
BuvovTtal pévo og IPOYPAPHATIOTEG. O XpHOTNG EVOC UTTOAOYLOTH SeV €ixe
™ SuvatdTnTa Va eM@EPEl ANNAYEC OE KATTIOL0 TTIPOYPAUA, TIPOKEIUEVOU
VA IKAVOTIOIOEL Jia VEQ aVAYKN TOU. 2Tad1aKA 0w TTOANEC YAWOOEG
€@oSIAoTNKAV UE EPYOAEID TTPOYPAUMATIOUOU TTOU ATTOKPUTITOUV TTOANEG
AETITOPEPELEG ATTO TIC TEXVIKEG UAOTIOINONG KAL UE AUTA O XPrOTNG UImopEi
va EMAVEL LOVOC TOU UIKPA TIPOoBARHaTa E@appoywy. AUt n avéavope-
VN TAoN amoOKPUYPNG TNG APXITEKTOVIKAG TOU UAIKOU Kal TNG TEXVIKAG TOU
TIPOYPAUHATIOHOU 08ryNoE OTIC YAWOOEC 4N YEVIAC.

3TIC YAWOOEG AUTEG 0 XPrioTNG £vOG uTToAoYLoTH €xel TN duvatoTtnTa,
OXETIKA €EVKOAQ, va UTTOPBANEL EpWTACEIC OTO CUOTNUA I} VO avanTUOCEL
EPAPUOYEC TTOL AVAKTOUV TTANpo@opiec amo Bdoelg Sdedouévwy Kal va
kaBopilel Tov akpIBr TPOTO EUPAVIONG AUTWV TWV TTANPOPOPIWY, OTIWE
OTO TTAPASELYHA TTOU AKOAOUBEL.

SELECT ENAME, JOB, SAL

FROM EMPLOYES
WHERE DEPTNO=20
AND SAL > 3000;

H epwtnon autn og SQL ekteAei avalritnon otn Baon dedouévwv
EMPLOYES kal emoTtpé@el To Ovoua, Tn B€on Kal To o606 Twv umar\iAwv
™N¢ 61evBuvonc 20 mou kepbiCouv mavw amd 3.000€.
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4 )
TAZINOMHZH AQZ>XQN MPOTPAMMATIZMOY

'O\eG 01 YAWOOEG TPOYPAUMATIOHOU TTOU €XouV avantuxBei péxpt orjuepa avtimpoowevouv Stdo-
PEG 16€€¢ TTAVW OTOV TIPOYPAUUATIONO Kal N kaBepia gival ouvBw¢ KaAAUTEPA TTPOCAPUOCUEVN OF
OpPIOMEVEC KaTnyopieg MPoPANUATwV. H peydAn mAsloPn@ia Twv YAWOOWV AVAKEL 0TNV Katnyopia
Twv dtadikactakwv (procedural) y\woowv. Eival yvwoTég emiong kat we akyoplOpIKEG YAWOOEC, yiaTi
gival oxeSl1a0PEVEC YIa va EMITPEMOUV TNV UAomroinon alyopiBuwv. ANEC Katnyopiec YAwoowv uPnAol
emmédou eivat:

0 AVTIKEIMEVOOTPAYEIG YAWOOEG (Object-oriented languages)
0 Zuvaptnotakég yY\wooeg (functional languages) m.x. LISP

0 Mn Swadikaoctakég yAwooeg (non procedural languages) m.x. PROLOG. Xapaktnpifovtal miong
Kall WG YAWOOEC TOAU uPnAou emimédou.

0 F\wooeg epwTamavInoewv (query languages) m.x. SQL.
Mia AN Ta§ivéunon pmopei va mpokUYel pe Baon tnv meploxn xpnong. Me autd to kpttrjplo dtakpi-
VOUUE:

0 FAWOOEG YEVIKAG XPrioNnG. OswpnTikd KABe YAWOoOoa YEVIKAG XPHoNG UMopEi va xpnaotpomolnBei yia
v eniduon omotoudimote MPoANUATOC. TNV MPA&N woTdoO0 KABE YAWooa €xel oxedlaoTel yia va
AVTATOKPIVETAL KAAUTEPA O€ OPIoPEVN KaTtnyopia TpofBAnudtwy. AlakpivovTtal O€:

0 FM\wWooeg emMOoTNMOVIKAG KatevBuvong (science-oriented languages) m.x. FORTRAN
0 M\wooeg umopikig katevbuvong (business-oriented languages) m.x. COBOL.

A¢ onEIWOEL OTI OPIOUEVEC YAWOOEC Ta KATAPEPVOULV £EI0OU KAAA Kal 0Toug SUO TTPONYOUNEVOUC
Topeig m.x. BASIC, Pascal.

0 FAWGOEC MPOYPAHRMATIOHOU GUGTNHATWV (system programming languages) m.x. C.
0 FM\woosgg TeXxvnTAG vonpoaouvng (artificial intelligence languages) m.x. LISP, PROLOG.

0 FM\wooegg e181KN¢ XPong. MpAoKeLTal yla YA\WOOEG TTOU XPNOLUOTTOLOUVTAL OF EISIKEG TIEPLOXES EQAP-
MOYWV OTTWG TL.Y. OTA YPAPIKA L€ UTTOAOYIOTH), OTN POUTTOTIKY, OTN OXeSi00N OAOKANPWHUEVWY KUKAW-
pdtwy, ota Zuotiuata Aloiknong Bacewv Aedopévwy, otny ekmaidevon Péow UTTOAOYIOTH K.ql.

Mota gival n KAAUTEPN YAWOGA TPOYPAHUMATIOHOU

3TNV I0TOPIA TOU TTPOYPAUMATIOHOU €xouv avamTuXBei XINASEC YAWOOEC Kal auTr TN OTIYUr} XPNOLUo-
TIOLOUVTAL HEPIKEG EKATOVTAOEG. YTIAPXOUV YAWOOEG KATAANAEG Yo avATTUéN EI6IKWVY EQAPHOYWV Kal
AANEG KATAMNAEG yia YeVIKN Xprion. YTTapxouv YAWooeg KATAMNAEG yia ekmaideuan kal AANEG yia avd-
Tun EUTTOPIKWV EPAPHUOYWV. FAWOCOEC TTOU EMTPEMOUV TNV EUKOAN AVATTTUEN EQAPPOYWV OE YPAPIKO
TEPIBANOV Kal AAEC TTOU EKPETANEVOVTAL TA TTAPAMNNAA CUCTAUATA. YTTAPXOUV YAWOOTEC TTOAU IOXUPES
AANA TTOANUTTAOKEG Kall YAWOOEC XWPIG MEYAAEC SuvaTdTNTEG AAMNA ATTAEC KAl EUKOAEC OTNV KUAONnon. O
TIPOYPOMMATIOTAC KAAETAl va eMAEEEL TNV "KAAUTEPN" YAWOOA Yia va UAOTIOINCEL TO TIPOYPALAL.
MrmopoUue va ioxuptotoUue e BeBaidtnta 6ti pia yYAwooa mpoypauuatiopol mou va eival QVTIKEIUEVIKA
KaAUTePN amd TG AAAeC Sev untdpyel, oUTE POKelTal va UAPEEL.

H emAoyn TG YAWooag yia TNV avantuén piag epappoyng e€aptdtat and to €idog TnG epapuUoynig, To
UTTOAOYIOTIKO TTEPIBANNOV OTO OTT0i0 Ba EKTEAEOTEL, TA TIPOYPAUUATIOTIKA TTEPIBAANOVTA TToU SlaBE-
TOUE KAl KUPIWE TIC YVWOELS TOU TTIPOYPAMATIOTH. XUVAOWC O TIPOYPAUMATIOTAC EMAEYEL Hia YAwooa,
TTOU PUOIKA EMTPETEL KAl SIEUKOAUVEL TNV avATTTUEN Tou €id0UC TNG EQAPUOYG OTO OUYKEKPIUEVO
mepIBANOV pE BAoN OPWC TIG TTPOCWTTIKEG TOU YVWOELG KAl TTIPOTIUNOELG.
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6.3 | DUCIKEG KAl TEXVNTEG YAWCOEG

O1 YA\WOOEC TPOYPAUMUATIOHOU avamTtuxBnkav yia va UImopei o mpoypa -
MaTIOTAC va SIVEL TIC EVTOAEG TTOU TIPETIEL VA EKTEAECEL O UTTOAOYIOTAG.
Xpnotuomolouvtal SnAadn yla TNV EMKOIVwWvia Tou avBpwmou Kal TG
MNXAVNG, OTIWG AVTIOTOLXA Ol PUOIKEG YAWOOECG XPNOILOTIO0UVTAL YIa TNV
emKowwvia peta&u tTwv avBpwmwv. Ot YA\WOOEC TTPOYPAUUATIOHOU, TTOU
gival TexvnTtéC YAwooeg, akoAouBouv TI¢ BaCIKEC EVVOLEC KAl ApXEG TNG
YAwaoooAoyiag, EMOTAUN TTOU UEAETA TIG PUOLKEG YAWOOEG.

Mia yA\wooa mpoodiopiletal amd 1o aA@dapntod tng, 1o Ae€INGYIO TNG, TN
YPAUUATIKN TNG KAl TEAOG TN onpactoloyia TnG.

To aA@apnto

ANQAPNTO piag yYAwooag KAAETal ToO CUVOANO TwV GTOIXEIWV TTOU XPNOLUO-
moleital amd ™ y\wooa.

MNa mapdadetyua, n EMNANVIKA YAwooa mepiéxel ta e€A¢ otolxeia: Ta ypay-
pata tou ahgafntou meld kat kepahaia 48 dSnhadn xapaktrpeg (A-Q kat
a-w), Ta 10 Yneia (0-9) kat 6Aa ta onueia oti€ng. Avtiotoxa n ayyAikn
YAwooa mepINapBAavel Ta ypdupata tou ayyAikou adeapntou (A-Z kat
a-z) KaBWC Kal Ta Pn@ia kat OAa Ta onUEia oTiENG TTOU XPNOIUOTTOOUVTAL.

To AeiAoylo

To Ae&Noylo amoteleital amd éva uTTOCUVONO OAWV TWV AKOAOUBIWV TTOU
SnuovpyouvTal amd Ta otolxeia Tou aA@aprtou, Tig AéEelg Tou eival de-
KTEG amd TN YAwooa. Na mapddelyua, otnv EMinviKi yYA\wooa n akolouBia
TwV ypappdtwy ABTA gival dektry agoU amoteei Aé€n, aAAd n akoouBia
ABIAA dev amote)ei AéEn TNG ENNVIKAC YAwooag, dpa Sev eival dektr).

H lpappatikiy

H Mpappatiki amoTteAeital amd To TUTTIKO 1) TUTTOAOYIKO (accidence) kal
TO GUVTAKTIKO (Syntax).

TumKo €ival To cUVOAO TwWV KAVOVWY TToU OpilEl TIG LOPPEG JIE TIG OTIOIEC
pia Aé€N eival amodekTn. Ma mapddelyua, oTtnV EANNVIKN YAWOOd Ol AEEEIG
YAwooa, Y\wooag, YAWwooeg sival 6eKTéC, evw N Aé€En yYAwooat Sev gival
amodeKT.

JUVTOKTIKO £ival To 6UVOAO TwV Kavovwy 1ou Kabopilel Tn vouIpotnTa
NG Sidtaéng kat tng olvdeonc Twv Aé€ewv TG YAWCGAG Yia Tn Snpioup-
yia mpotdoswv.

H yv@on Tou CUVTAKTIKOU EMTPEMEL TN SNUIOUPYIA CWOTWV TPOTACEWV
OTIC PUOIKEC YAWOOEC, EVW OTIC YAWOOEC TTIPOYPAUUATIOHOU T dnuioup-
Yid CWOTWV EVTOAWV.

H onpactoloyia

H onuaoiohoyia (Semantics) ival To cUVoAo Twv Kavovwy 1ou kabopilel
TO VONUA TwV AEEEWV KAl KATA ETTEKTAOT TWV EKPPACEWV KAl TIPOTACEWVY
IOV XPNOLUoToloUVTAL O€ pia yYAwooa.

3TIC YAWOOEC TIPOYPAUUATIOUOU Ol OTTOIEC Eival TEXVNTEC YAWOOEC, 0 SNl
0UPYOC TNG YAwooag amo@aailel Tn onuacioloyia Twv Aé€ewv TS YAWooac.

6. EIXATQI'H XTON NMPOrPAMMATIZMO

KdBe yhwooa
npocdopietat and
10 aA@ApNTo g,

10 A€EAGYL6 TNG, TN
YPOUHATIKA TNG KAt Tn
gnpactoAoyia Ing.
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H epapxwkn oxediaon
N LEPUPXLKOG
NPOYPAHHATIGHGG
Xpnotponotel tn
oTPATNYLKA TNG
ouvexoug dlaipeong
Tou npoBAnpartog o€
unonpoBAipata.

Ala@OopPECG PUOIKWV Kal TEXVNTWV YAWooWV

Mia Baoikn Sta@opd petadl QUOIKWY KAl TEXVNTWV YAWOOWV gival n du-
vatotnta eEENENC TOUG. Ot UOIKEC YAWOOEC EEENIOOOVTAL CUVEXWC, VEEG
Aé€eic SnuioupyolvTal, KavOVeC YPAUUATIKAG Kat ouvTaéng aANalouv e
TNV mapodo Tou XpOvou Kal auTd yLati N YAwooad XpnolUoToLE(Tal yia TV
emkowvwvia peta& avBpwnwy, mou e€elicoovtal kal aAAalouv avdhoya
ME TIG ETTOXEG KA TOV KOIVWVIKO TIEPiyUPO.

AvTiBeta ol TexvNTEC YAWOOoEC XapakTnpilovTal amd otaciudtnta, apou
KataokeudlovTal oLVEIONTA Yia €va CUYKEKPIUEVO OKOTTO.

Q01600 oUXVA Ol YAWOOEC TTPOYPAUUATIONOU BENTIwVOVTAL Kl UETABAN-
Aovtal amoé Toug dnpoupyol¢ Toug, e okord va dlopBwBouv aduvapieg
1} VA KAAUYOUV PEYAAUTEPO EVPOC EPAPLIOYWV 1) TEAOC va akoAouBrjcouv
TIg véeg e€elifelc. O yY\wooeg mpoypappaTiopol ahalouv oe emimedo
SlaAéktou (yia mapadelypa GW-Basic kail QuickBasic) i oe emimedo emé-
KTaong (yia mapadetypa Basic kai Visual Basic).

6.4 | Texvikég oxebiaong mpoypappdTwy

ATIO TNV apxr TNG EUPAVIONE TWV UTTOAOYIOTWV YiVOVTal CUVEXEIG TTpO-
omaBeleg avantuéng pebodoloyiwv Kat TEXVIKWY TTPOYPAUUATIOMOU, TTOU
Ba e€aopaliCouv Tn Snuoupyia aMAWVY Kal KOPPWVY TTPOYPAUUATWY, TNV
€UKOAN YPa®r TOUG 0G0 KAl TNV KATavonor Toug.

6.4.1 lepapxikn oxediaon mMpoypAappHaToq

H texvikn TN lepapyIkng oxediaong kat emiduong i n dtadikacia oxe-
Siaong "amoé emdvw MPOG Ta KATW" 6TIWG cuXvd ovoudletal (top-down
program design) mepAapBdavel Tov KaBopIoPO TwV BACIKWV AETOUPYIWV
€VOG TTPOYPAUUATOG, OE AVWTEPO €MiMed0, KAl 0TN OuVEXELa TN Sldomaon
TWV AEITOUPYLWV AUTWV O ONO Kal PIKPOTEPEC AEITOUPYIES, UEXPL TO TE-
Aeutaio emimeSo mou ol AerToupyieg ival TOAD ATAEG, WOTE va emMAuBoUv
€UKOAQL.

Y KOTIOG TNG LlEPAPXIKNG oxediaong eival n Sidomacn Aotmoév Tou TPofAn-
HATOG O€ MIa OEIPA armd anm\oVoTEPA UTTOTIPOBARUATA, TA OTToia Va gival
€UKOMO va eMAVOOUV 08NYWVTAC OTNV EMAUCN TOU APXIKOU TIPOBAAOTOC,

MNa tnv umof3ondnon tng lepapxiknig oxediaong xpnoipomnotovvtat Sid-
POPEC SIAYPAUMATIKEG TEXVIKEG, OTIWG YId TTAPAdELya TO S1aypapa Tou
oxnpaTog 6.9.

6.4.2 TUNMATIKOC TPOYPAUMATICUOC

H 1epapyxikn oxediaon mpoypdupaTog UAOTIOLEITAL UE TOV TUNMUATIKO
TTPOYPAUUATIONO. MeTd TNV avdluon Tou TPoARUATOC O avTioTolxa
vmompofAnuata, Kabe umompoBAnua anotelei ave€aptntn evotTnTa
(module), mou ypdgetatl EexwploTd amod Ta UTTOAOLTTA THAATA TTIPOYPA-
patog.

H owotn dlaipgon Tou apxikol MPofARUATOC o€ uTTOTTPOBARUATA KAl
KOTA CUVETIELO TOU APYXIKOU TTPOYPAMMATOG OE TUAUATA TTPOYPAMUATOG
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gival pia Sdradikacia apketd MOAUTAOKN Kal Ba eEETAOTEI O€ EMOEVO Ke-
@ahato.

ESw mpémel va onuelwOEl 6TL O TUNUATIKOC TIPOYPAUMATIOUOC SIEUKOAU-
VEL TN SnUIoupyia Tou TPOYPAUUATOC, UEIWVEL Ta AABN Kal eMTPEMEL TNV
EUKOAOTEPN TTAPAKOAOVONON, KATAVONON KAl CUVTHPNON TOU TTIPOYPA-
HaTOG o TPITOUG.

MPOrPAMMA
®OPOAOTIIAX
Eloaywyn . Ektinwon
Agdopévawv | YnoAoytopol ’ AnoteAeopdtwv ’
YnoAdyloe YnoAdyloe @dpo
®opoAoynteo nou nponAnpwBnke
YnoAdyioe YnoAdytoe
Ewo6dnpa Exkntoelg

2. 6.9. lspapyikri oxediaon umoAoylouoU Tov pSpou l008AUATOG

6.4.3 AOUNMEVOC TIPOYPAMHUATIONOG

H peBodoloyia mou orjpepa €xel EMKPATAOEL ATTOAUTA KAl OXESOV ONEC OL
OUYXPOVEC YAWOOEC TIPOYPAMHATIOUOU urooTtnpilouv ival o Sopnuévog
TIPOYPAMMATIONOC (structured programming). O Sounuévog poypappa-
TIOMOG TTAPOUCIACTNKE OTa PEca Tou 1960.

JUYKEKPIUEVA TO 1964 o€ éva ouvéSpLo aTo lopanA MapousctdoTnKe éva
Keipevo Twv Bohm kat Jacopini pe tig BewpnTikég apxég Tou dopnuévou
TIPOYPAPHATIOHOU. Ot amdYelg Toug Sev €yivav apxIKA upUTEPA YVWOTES
Kal armoSeKkTéG, aANA To 1968 o kabnyntr¢ Edsger Dijkstra énuocicuoe
€va Keipevo mou ékave 1d1aitepn aioBnon kat épeAe va ald&el otadlaka
ToV TPOTTO TIPOYPAUMATIOHOU KABWC Kal TIG (SIEC TIC YAWOOEC TIPOYPAUUA-
TIopoV. O TitAo¢ TNG MeEAETNG auTt¢ riTtav "GO TO Statement Considered
Harmful - n evtoAri GOTO Bewpeital emPBAaPAc" kat Bepeliwve 1o Sopnpé-
VO TIPOYPAUUATIOMO. XPEIATTNKE OUWG VA TIEPACOUV OPKETA XPOVIA, WOTE
va apyioet va Sadidetal n xprion Tou Sounpévou TTPOYPAPHATIOHOU.

Tnv emoxn ekeivn Sev umpxe pia pebodoloyia yia Tnv avamtuén twv mpo-
YPOAUHATWY, Ta TTIPOoYPAATA ATAV HEYAAa Kal 1dlaitepa pmepdepéva pe
amotéAeopa va odeveTal Tapa MOAUC XpOvog TOGO 0T CUYYPAPH 00O
KUpla 0tn S16pBwonN Kal T PETEMETA CUVTHENOT TOUG. Baoikdg Aoyocg yla
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Ta MpofANUATA autd ATav n aAdyloTn Xpnon Jiag eVIoAng, NG EVIOANG
GOTO mou xpnoliuomolovpevn dAale S10PKWC T POr) Tou TTPOYPAUUOTOGC,
O SounuéVoC TIPOYPAUMATIOUOC avamtuxOnke amd Tnv avaykn va UTTApXEL
Mia ko) peBodoloyia otnv avantuén Twv MpoypapdTwy Kal T Peiwon

Twv eviodwv GOTO mou XpnoIPoTIoIoUVTAL OTO TIPOYPAUUA.

/

N

GOTO:TO MAYPO MNPOBATO TOY MNPOrPAMMATIZMOY

2TNV 10TOPIa TOU TTPOYPAMMATIOMOU Kapia AAAN evtoAn 6ev oulntrOnke TG00 TTOAU GO0 N EVTOAN
GOTO (mryawve). H evtohr] GOTO éxel w¢ amotéAeopa TNV aAAayn TG PONg Tou TPOoYPAUMUATOC, TNG
SlakAadwong o€ pia AN eVTOAr} TOU TIPOYPAMMATOC EKTOC ATTO TNV EMOUEVN. H VTOAN auTh XWpLoE
TOUG TTIPOYPAUMATIOTEG 0 VO AVTIHAXOMEVES OMAOEC. H pia amoTteleito amod gavaTikoug UTTooTNEL-
KTEG TNG Xpriong Tou GOTO, ot omoiot pe T Xprion tng éAuvav eVkoAa Kat afacdviota mpofAfjuata
NG AVATITUENC TWV TTPOYPAUHATWY TOUG KAl N S€UTEPN PE TTOAEUIOUG TTOU EBAETaV OTI N EVTOAR AUTH
nrav urevBuvn yla Tn Suckohia otnv apxikr oxediaon TG AVONG, 0TNV TAPAKOAOUONON Kal Kata-
vOnNoN TOU TIPOYPAUUATOG Kal TEAOG 0T ouvtripnon. O Sounuévog mpoypauaTiopdg TponABe amo
TNV avaykn Tou TEPLoPIopol TNE aveEENeyKTNng xpriong Tou GOTO.

H xpron Tng evioAr¢ autnc Ba mapouolaoTei pe éva amio mapddelyua, evw yia Adyoug oUyKplong Sive-
Tat o Peudokwdikag He xprion Tng doprg emMAoyn¢, OTIwG TTAPOUCIACTNKE OTA TIPONYoUEVa KepAAala.

AN Ap1Budéc>0 TOTE GOTO 1

AN Ap1Budéc=0 TOTE GOTO 2
TPAYE ‘ApvntLxkdg’

GOTO 4

1:TPAYE ‘@etLxOC’
GOTO 4

2: TPAYE ‘Mndév’
GOTO 4

4:! Juvéxela,

AN Ap1Bubdbc>0 TOTE T'PAYE ‘@et1LKOC’
ANMIQS AN Ap1Ouéc=0 TOTE T'PAYE ‘Mndév’
ANNIQS TPAYE ‘ApvntLlrOG/

TEAOZ AN

H xprion tou GOTO KAvel akoua Kal auTé TO HIKPO TUARUA TTPOYPAUHATOS SUOKOAO OTNV Katavonon
TOU Kal TNV TapakoAouBnor) tou.

‘O\EG oL OUYXPOVEG YAWOOEG TTPOYPAUUATIONOU uTTooTnpi{ouv To SounpéVo TTPOYPAATIONO Kal
S1ab6étouv eviolég mou kaBioTouv Tn Xprion Tou GOTO mepttth. Na Adyoug Opw¢ cupPatdtTnTag Pe
TIC MAMOTEPEC KOOOEIC TOUC KABWC Kal Yo AOyou¢ cuvTipnong TAAIWY TTPOYPAUUATWY, HEPIKEC TN
S1aTNPOVV OTO PETTEPTOPIO TWV EVTOAWV TOUG.

>1n cuvéxela autou tou PBiAiou n evtohry GOTO dev Ba pag amaoyxoAnoel kat KaAo givat va pn xpn-
OIMOTTOLEITAL OTNV AVATITUEN TTPOYPAUMATWY.

~
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O Sopnuévog MPoypapaTIopog Sev gival an\wg éva €idog mpoypappa-
TIOMOVY, gival pia pebodoloyia ouvta&ng TPOYPAUUATWY TIOU €XEL OKOTIO
va BonBnoet Tov MPoyPApKATIOTH 0TNV avantuén cUVOETWY TPOYPAUMA-
TWV, Va HEIWOEL TA AAON, va e€ac@alioel TNV EUKOAN KATAVONON TWV TIPO-
YPOAUUATWY Kat va S1EUKOAUVEL TIG S10pBwaELS Kal TIG al\ayEg O auTd.

O dopnpévog mpoypappatiopdg otnpeiletal otn XPrion TPIWV Kat Pévo
oToIXElWS WV Aoyikwv Sopwv, Tn Sopn tTng akohouBiag, tTn dopn Tng
emAoyn¢ kal Tn dopn TG emavainyne. ‘O\a Ta mpoypapata Umopouv
Va Ypa@oUV XPNOILOTIOIWVTAG MOVO AUTEG TIG TPELG Sopég kKabwg Kat
ouvduaopo Toug. KaBe mpdypappa 0mwg Kat KaBe evotnTta mpoypdp-
HaTog €XEl pOvo pia gicodo Kat povo pia £€odo.

O1 Tpelg auTég SouEC TTapouCIAoTNKAY 0TO Ke@dAalo 2 kal Oa emavain-
@BoUV oTa EMOPEVA KEPANALA.

Av Kat 0 SOUNUEVOG TIPOYPAUMATIOHOG APXIKA ERPAVIOTNKE CAV [id TTPO-
ondBela meplopiopol Twv eviodwv GOTO, oriuepa amoteAei Tn Bacikn
peBodoloyia mpoypappatiopov.

O Sounuévoc MPOoyPAUHATIONOC evBappUvel Kal BonBdsl Tnv availuon
TOU TTPOYPAUMATOC O€ EMUEPOUG TUAATA, £TOL WOTE ONUEPA 0 0po¢ So-
MNMEVOC TIPOYPAUUATIONOC TTIEPIEXEL TOOO TNV LEPAPXIKH oXediaon 600
KOl TOV TUNUATIKO TIPOYPAUUATIOUO.

4 )

MAeoveKTApATA TOU SOUNUEVOU TTIPOYPAUMATIOHOU

Emypappatikd umopoUe va ava@éPoue Ta € TTAEOVEKTILOTA TOU SOUNUEVOU TTPO-
YPOMUATIOMOU.

Anpiovpyia amMAoUOTEPWY TIPOYPAUUATWY.

APEON LETAPOPA TWV AAYOPIOUWYV OE TTPOYPAUUATAL.

AlgukOAuvon avaAluong TOU TTPOYPAUUATOC OE TURATAL.

Meploplopog Twv Aabwv Katd tTnv avantuén Tou mpoypApaTod.

AlgukOAuvon oTnv avdyvwaon Kal Katavonon Tou TPoyPAUaTOC Ao TPITOUG.

Iy I

Eukohdtepn S10pOwon Kat cuvtrpnon.

N J

6.5 | AVTIKEIMEVOOTPAPNG TIPOYPAMHATIOUOG

Mia véa 16éa 0TOV TTIPOYPAUMATIONO YEVVNONKE OTIC TTAYWUEVEC vopPNyI-
KEC AKTEC 0Ta TEAN TNG SekaeTiag Tou '70 Kal TéPaoe TTOAU ypryopad oTnv
AAAN HEPLd Tou ATAaVTIKOU. MpOoKeITal yia Hid VEA TACT AVTIMETWTTIONG
TIPOYPAMMATIOTIKWY AVTIAPEWVY Kal SOUWV TTOU OVOUALETAL AVTIKEIME-
vootpa@ng (object-oriented) mpoypappatiopdc. Tnv televutaia Sekaetia
€XELYIVEL N EMKPATOVOA KATAoTAoN Kal €XEl AANAEEL PIJIKA TA UEXPL TPV
amo Aiya xpovia yvwoTd Kal 0tabepd onueia ava@opdg Twv Tpoypa-
HOTIOTWV.

H 16¢€a Tou AQVTIKEIUEVOOTPAPOUC TTPOYPAUUATIOUOU 1 TNG AVTIKELUE-
vooTpa@oug oxediaong éxel Ti¢ pifeg TNG o€ MOAU amoikr 16éa. Eva
TPOYPAUMa TTEPLYPAPEL "evépyelec” (emefepyaaia) mou e@apuolovtal

6. EIZAFQrH TON nPorPAMMATIEMO 119
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Mua yAwooa
npoypapyatiopol nou
unootnpidel napdAAnio
NPOYPAHHATIOHS gival n
OCCAM.

navw oe dedopéva. Eva Baoikd epwtnua mou tiBetal givat av n @iho-
ooia, n Sour Tou MPOYPAPKATOC Eival TTPOTIUOTEPO VA OTnpEileTal OTIC
"evépyelec” § ota dedopéva. H andvtnon og autd To epwtnua mpoaodlo-
piCel ka1 tn Bactkn dlagopd avapeoa oTIC TAPASOOIAKES TIPOYPAMMATI-
OTIKEG TEXVIKEG KAl OTNV AVTIKEIPEVOOTPAYPK) TIPOCEYYLON.

H avtikelpevootpa@nic oxediaon ekAapufdavel wg mpwtevovTa Soulkd
otolxeia evog mpoypdappatog ta dedopéva, amd ta omoia SnpoupyouvTal
HE KaTAAANAN pop@oToinon ta avtikeipeva (objects). Autr n oxediaon
amobeixOnke OTI EMPEPEL KANUTEPA ATIOTEAEGHATA, APOU TA TIPOYPAN-
pata mou SnpioupyolvTal £ival TTEPIOOOTEPO EVENIKTA KAl ETTAVAXPNOL-
pomolinotua. BéBata, Snuioupyoluvtal pia ogipd amd ebAoya epwTAUATA,

onwe "TLakplBwg eival éva avtikeipevo;", "Mwg mpoodlopifoupue Kal me-
plypd@oupe éva avTikeipevo;", "Mw¢ To mpodypauua xelpiletal Ta avTIKEi-
peva;" "Mwg ta avtikeipeva cuoxetiCovtal petady toug". AMavtioelg o
AUTA T EPWTAHATA KABWE KAl AVAAUTIKH TTOPOUGCIACHN TOU OVTIKEIUEVO-

OTPAPOUC TTIPOYPAUUATIOMOU UTIAPXOUV OTO Ke@AAalo 11.

QuoLKd O AVTIKEINEVOOTPAPAG TTPOYPAUHUATIOUOG XPNOLUOTIOLE TNV LE-
papxlkn oxediaon, TOV TUNUATIKO TTPOYPAUUATIONO Kal AKOAOUBEL TIg
APXEG TOU SOpNUEVOU TTIPOYPAUMUATIOHOU.

6.6 | MapAaAAnAog MPOYPAMUATIOUOG

Mia dAAN pop@n MTPOYPAUMATIOUMOU TTOU avanTUooETAl TEAEUTAIA KAl
mOavov oto péANoV va yvwpioel peyain dvonon sivatl o mapaAAniog
TIPOYPAHHUATIOHOG. IXETIKA TTPOO@ATA EUPAVIOTNKAV UTTOAOYIOTEC TTOU
Eeelyouv amd TNV KAACIKI OPXITEKTOVIKN Kal SI00£TOUV TTEPIOCOTEPOUG
amno évav emefepyaoTéc. Ot eme€epyaoTéC auTtoi potpadovtal Ty idia pvn-
pN Kat Aettoupyouv TapdAAnAa eKTEAWVTAC SIAQOPETIKEG EVTOANEC TOU
16iov mpoypdupatoc. Ot umoAoyIoTEG auToi pgavifovtal BewpnTikda va
TIETUXAIVOUV TAXUTNTEC, TTOU €ival ACUAANTITEG V1A TOUG TUTILKOUG UTTONO-
YIOTEG pE évav eme&epyaoTh. Na va eKUETOAMEUTOUME OUWE TNV TAXUTNTA
TIOU TIPOOQPEPEL N APXITEKTOVIKI) TOUC, TTPETIEL TO TTPORANMA va Siaipebei
O€ TUAMATA TTOU EKTEAOUVTAL TTAPAANAA KAl OTN CUVEXELD VA TIPOYPA-
MOTIOTEl O€ éva TTPOYPAUMATIOTIKO TTEPIBANNOV TTOU VA EMITPETEL TOV TTA-
PAAMNAO TTPOYPAUUATIONO.

‘Onw¢ ava@épOnKe Kal 0To KEPANALO 5, 0 TApAANAOC TIPOYPAUMATIOUOG
ATTOTENE ia ONPAVTIKA EMOTNOVIKN TTEPLOXH, N omoia {epelyel amod ta
6pla autou tou PBiPAiovu.

6.7 | NMpoypappatictikd nepiBailovta

Kd&Be mpoypappa mou ypd@TnKe o€ omoladAmoTe YAWood TTPOYPAUUATI-
OMOU TIPETTEL VA LETATPATIEL OE HOPPH AVAYVWEICIUN KAl EKTEAECIUN ATt
Tov urtoAoytoTr, SNAAdK o€ EVTIOAEC YAWOOAG UNXAVAG.

H peTatpomn autr emMTUyXAVETal e TN XPNON EISIKWY LETAPPAOCTIKWY
TTIPOYPAUUATWV. YTTAPXOULV SUO0 PEYANEC KATNYOPIEC TETOLWV TTPOYPA-
MATWVY, Ol HETAYAWTTIOTEG (compilers) kal ot SlepunveuTE (interpreters).
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O petayAwTTioTrg déxeTal 0TV €i0080 €va TIPOYPAUUA YPAUUEVO OE UIa
yAwooa uPnlov emméSou Kal mapdyel Eva 10od0vapo mpoypapua o
YAWooa pnxavie. To teheutaio pmopei va ekteAeital omotednmote and
TOV UTTOAOYIOTH Kal gival TeEAeiwg ave€dpTnTto amd Tto apxIKd MPdypappa.
AvtiBeta o SiepunveuTtng Stafadel pia mPog pia TIG EVIOAEG TOU apXIKOU
TTPOYPAMMATOC Kal Yia KaBeia eKTeNEl apéow  pia lcoduvapn akoloubia
EVTOAWV PNXAVNG.

To apytko mpoypappa Aéyetal TRyaio mpdypauua (source), EVw TO TTPO-
YPOUUA TTOU TTAPAYETAL ATTO TO UETAYAWTTIOTH) AEYETAL AVTIKEIUEVO TIPO-
ypappa (object).

To avTIKE(pEVO TTIPOYPAUUA Eival UEV OE HOP®H KaTavonTA amd Tov UTio-
Aoylotn, al\d cuvriBwc dev eival og Béon va ekteheoTel. Xpelaletal va
ouumAnpwOei kal va ocuvoeDBei ue ANAa TUAATA TTPOYPAUMATOC ama-
paitnTa yla TNV EKTENECT) TOU, TUAMATA TTOU E€ITE TA YPAPEL O TTIPOYPA-
MaTIOTAC ite Bpiokovtal oTic BiBAoORKeG (libraries) Tn¢ yYAwooac. To
TTPOYPAMA TTOU EMTPEMEL AUTH TN oUVSEoN ovoudleTal cuVSETNG - pop-
Twtn¢ (linker- loader). To amotéAeopa Tou cuVOETN €ival N TAPAYWYI) TOU
EKTEAECIIOU TTpOypAppaToG (executable), To omoio gival To TEAIKO TPO-
YPOUUA TTOU EKTEAEITAL ATTO TOV UTTOAOYIOTH. a To Adyo auTtd N GUVOAIKNA
Sladikacia amokaleital HETAYAWTTION Kal GUVOED.

H Snuioupyia Tou EKTEAECIMOU TTPOYPAUMUATOC YIVETAL JOVO OTNV TTEPI-
TITWON TTOU TO APXIKO TIPOYPAUUA eV TIEPLEXEL CUVTAKTIKA AAON. Tig Te-
PLOCOTEPEG POPEC KABE MPOYpappa apxikd Ba €xel AaBn. Ta AdBn tou
TIPOYPAUMATOC gival YeVIKA SUO 16wV, AOYIKA Kal CUVTOKTIKA. Ta Aoyikd
AAON gpavifovTtal HOVO OTNV EKTENEDT, EVW TA CUVTAKTIKA AdBn oto
0TAS10 TNG METAYAWTTIONG.

Ektevii¢ mapouaciaon Twv AaBwv Kal Twv TPOTWY TTou avTiheTwmidovTal
yivetal og eméuevo Kepdahato. ESw avagpépoupe 0TI Ta Aoyikd Adbn mou
givat ta mhéov oofapd kat Suokoha otn S10pBwor Toug ogeilovTtal o
O@AAUATA KATA TNV UAOTIOINGN TOU OAYOPIOOU, VW TA CUVTOKTIKA OPE(-
AovTtal o€ avaypaUHUATIOUOUE OVOUATWY EVTOAWY, TapdAelpn SAwaong
Sedopévwy kat mpémet mavta va SlopBwBoulv, wote va mapaxBei To TEAKO
EKTENEOIHO TTPOYPAUUAL.

Cagac

Apxiké Metaydwtuiotig  Aviikeipevo TuvdEtng EkteAéoipo
Mpdypapua Mpdypappa Mpdypapua

3x. 6.10. MetayAwttion kai cUvSeon mpoypdauuaTos

O HETAYAWTTIOTAG 1 0 SIEPUNVEUTHG AVIXVEUEL AOLTIOV TA CUVTOKTIKA AAON
Kat egpavifel KataAAnAa SlayvwoTika pnvopata. To otddio mou akohou-
Bei eival n 816pBwon twv Aabwv. To Stopbwuévo mpoypapua emavai-

6. EIXATQI'H XTON NMPOrPAMMATIZMO
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Ta oUyxpova
oAoKANpwpEVa
NPOYPaHaATIoTIKG
nepBdAiovia

dev NapExouv anAwg
€va petappaoti

plag yYAwooag
npoypappatopou.
Mepiéxouv 6Aa ta
npoypdupata Kat ta
epyaAeia nou anattoUvrat
Kat BonBouv tn
ouyypa@n, Tnv eKTEAEON
Kat kupLa tn 816pBwan
TWV NPOYPAUHATWV.

moAaM\etal yia petayAwttion Kat n dtadikacia autr) emavalaupaveral,
péxpIc 6Tou e€alelpBolV MARPwW¢ dAa ta Adon.

H xprion METaYAWTTIOTH €XEL TO PEIOVEKTN A OTL, TTPOTOU XPNOIOTTOINOEI
éva TPOYPAUUa, TIPETEL Va TTEPACEL amo Tn SladiKacia TNG METAYAWTTIONG
Kat ouvdeonc. ATié TNV AAAN PEPLA N XPron SIEPUNVEUTH £XEL TO TTAEOVEKTN-
Ma TNG AUEONC EKTENEONC KAl CUVETTWE KAl TNG Apeonc S16pBbwonc. Opwe n
EKTENEOT TOU TIPOYPAUHUATOC KABIoTATAL TTIO APYT), CNUAVTIKA UEPIKEC (PO-
PEC, o eKEIVN TOU IOOSUVAPOU EKTENECIIOU TTIPOYPAMMATOC TTOU TTAPAYEL
0 HETAYAWTTIOTAG. MNAvTw Ta oUYXPova TTPOYPAUUATIOTIKA TIEpIBAAovTa
mapouaoidlovtal cuVABWC UE PEIKTEG UAOTIOINOELG, OTTOU XPNOILOTTOLETAL
SIEPUNVEUTAC KATA TN @Acon dnuloupyiag Tou MPOYPAUUATOC Kal JETA-
YAWTTIOTAC Yla TNV TEAIKN €K&0o0on Kal EKPETANEVGT TOU TIPOYPAUUATOC.
Apxwké lMNpéypappa

Aleppnveutig MetayAwttiotig

AvdAuan - ‘EAeyxog
Avixveuon - EktéAeon <=—— EvtoAn 1
EvioAnig 1
|
AvdAuon - ‘EAeyxog l
Avixveuon - EktéAeon =—— EvtoAn 2

MetayAdtiion

EvioAnig 2 — doptwon
| YUvdeon
l OAWV TWV EVIOAWV
AvaAuon - EAeyxog EktéAeon
Avixveuon - Ektéheon <—— EvioAi n 0AdKAnpouy

TOU NPoypaUUaTog

EvioArg n

Zx. 6.11. Aiabikaoia uetdppaons Kat EKTEAEONG EVOS TTPOYPAUUATOS

MNa tnv apxikn cuvtaén Twv MPoypappdTwy Kal tn 810pBwaor Toug oTn
OUVEXELD XPNOIUOTIOLETAL €va €151KO TTPOYPAUA TTOU ovopdleTal GUVTA-
KtnG (editor). O cuvTAKTNG €ival OUCIAOTIKA évag MIKPOG EMEEEPYAOTIG
KEIPEVOU, pe SuvaTdTNTEG OUWC TToU SIEUKOAUVOUV TN ypryopn Ypaen
TWV EVTOAWV TWV TTPOYPAUUATWV.

MNa ™ dnuiovpyia, TN HETAPPACN KAl TNV EKTEAECH EVOC TTIPOYPAUUATOC
amaItouVTal TOUAAXIOTOV TPIa TIPOYPAUMATA: O CUVTAKTNG, O LETAYAWT-
TIOTAG Kal 0 cLUVOETNG. Ta cUYXpOvVa TTPOYPAUUATIOTIKA TTEPIBANovTa
TIAPEXOUV AUTA Ta TIPOYPAMMATA PE EVIAio TPOTIO.

To kdBe MpoyPAPMATIOTIKO TTEPIBANNOV £XEL PUOIKA OLAPOPETIKA Epya-
Aeia kat 1d1é6tnTec. Na mapadeyua, éva mepiBAANov omntikou (visual) mpo-
YPOAUUATIOHOU TIPETTEL VA TIEPIEXEL OTTWOSHTTOTE Kal EI81KO GUVTAKTH TTOU
va S1eUKOAUVEL T SnUloupYia YPA@IKWVY AVTIKEIUEVWY (Yia TTapASELlyUa,
POpUEG, NoTeg, mapdBupa SLaAdyov) TAPEXOVTAG OTOV TTPOYPAUUATIOTH
Ta avtioTola ypa@Ikd pyaleia.
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Avakepahaiwon @

Anuiovpyia TPOYPAUUATOC gival N LETATPOTTH TOU aAyopiBuou mou emi-
AUEL éva TPSPBANUA O eVTOAEC TTPOYPAPMATOC. Ot VTOANEC ypdpovTal o€
KATTola o TIG EKATOVTASEG YAWOOEC TIPOYPAMMATIOUOU, TTOU £XOUV ava-
TITUXOEil Ue OKOTIO Va S1EUKOAUVOULV TNV ETIIAUGCH GUYKEKPIUEVOU TUTTOU
npoBAnudtwv. H emAoyr Tng KAtaAAnAOTEPNC YAwooag e€aptatal amd
T0 €i60¢ TNG EPAPPOYNAC, TO UTTONOYIOTIKO TTEPIBANOV TTOU Ba EKTENEDTEI,
TIG YVWOELG KAl TIG TIPOTIUAOELG TOU TIPOYPAUUATIOTH.

OL TEXVIKEG TTOU XPNOLOTIOIOUVTAL VIO TNV AVATITUEN TIPOYPAUUATWY Eival
™G LEPAPXIKNG oxedlaong, TOU TUNHUATIKOU TTPOYPAKUATIOHOU Kat Tou S0-
HUNMEVOU TTIPOYPAUUATIONOU, TTOU ETMITPEMOULV TN dnUloupyia TTPoypPAUUda-
TWV KATAVONTWV Kat amwy, evw SteukoAuvouv tn S1dpBwon kat Tn ouvTh-
pNoN Twv epappoywv. Eva idog mpoypapatiopou mou yvwpilel idlaitepn
avOnon TeAeuTaia gival 0 AVTIKEIUEVOOTPAPNC TIPOYPAUUATIOUOC.

Kd&Be mpoypappa yia va eKTENECTEL ATIO TOV UTTOAOYIOTH XPElAleTal TIPW-
Ta VO YETATPATIEL O HOPPN KaTavonTr amd autdv. H petatpom auth
YIVETAL ammd TOUG PETAYAWTTIOTEG 1 TOUC SIEPUNVEUTEG, Ol OTTo(OL ETTION-
paivouv Kal Ta CUVTAKTIKA A&On, mou €xel kaBe mpdypappa. H cuvtaén
TOU TIPOYPAMMATOC, N HETAPpaon, N 616pOwaon Twv AaBwv Kal n ekTé-
€O TOU YiIVETAL PE TA OAOKANPWHEVA TIPOYPAUMATIOTIKA TTEPIBANOVTA
mou S1aBétouv TOANA epyaleia yia Tnv umof3onnon Tng avamtuéng Twv

EQPAPHUOYWV.

Né€eilc-kAe1da

Npoypappa,
Mwooa unxavig,
YuppoAikn yYAwooa,
Mwooeg uPpnAoL
emmédou,
Tunuatikég
TIPOYPAUUATIOUOG,
Aopnpévog
TIPOYPAUUATIOUOC,
AVTIKEILEVOOTPAPNG
TIPOYPAMHATIOHOG,
MeTayAwTTIOTAC,
AlepunNVEUTAG,

MNpoypaupaTIoTIKO
mepiBai\ov

Epwtrioelc - Oépata yiaovlitnon @
1. Tiovopdaletal mpdypaAUUa;
2. Tt gival ol Y\WOOEC UNXAVAG;

3. Moleg o1 Slapopég Twv YAwoowv uPnAol emméSou anmod auTeC Xaun-
AoV smmédovu;

4. Noteg y\wooeg uPnhou emmédou yvwpilelg

9]

. Tt ovodAloupE OTITIKO TIPOYPAUUATIONO Kal TI 0dnyoUuEVo amo ta
YEYOVOTQ;

. NMw¢ mpoodlopiletal pia QUOIKN YAWooa;

. Moleg o1 KUPIOTEPEC SIAPOPEC TWV PUCIKWV KA TWV TEXVNTWV YAWOOWV;

W N O

. MNwg yivetal n mapdotacn tng lEpAPXIKNG oxediaong mpoypApUaTOc;
9. MNoleg ol apyéG Tou Sounuévou TPOYPAUUATIOUOU;

10. Mola Ta MAEoVEKTAATA TOU SOUNUEVOU TTIPOYPAUUATIGUOU;

11. Tt ovopdleTal AVTIKEIUEVOTTPAPNG TIPOYPAUUATIONOG;

12. Mota n Siadikacia yla Tn HETAPEAOT KAl EKTENEDN EVOC TIPOYPAUATOC

13. MNolec o1 S1aPOoPEC LETAYAWTTIOTH Kat SIEPUNVEUTH;

14. MNola TPoYPAUMATA KAl EPYOAEID TIEPIEXEL £VA TIPOYPAMUATIOTIKO TTE-
pIB&Aov;

6. EIXATQI'H XTON NMPOrPAMMATIZMO
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@® KepdAawo

Baowkecg ‘Evvolec
[Mpoypappatiopou

| MEPIEXOMENA N

AAg@dBnto Kat tunot
dedopévav

L1aBepég Kat
peTapAnTEG

TeAeotég, ouvaptnoelg
Kal EKPPAoELg

EvtoAn ekxwpnong

EvtoAég
€lg6dou-e&odou

Aopn npoypdupatog




Elcaywyn

Ka&Be yAwooa mpoypapuaTiopoU, OTiwe ava@épOnke, éxel To SIKO TNG Aeél-
AGYI0 Kal Ta TTPOYPAUMATA TG akoAouBoUV auoTnEoUC YPAUMATIKOUG Kal
OUVTAKTIKOUG KAVOVEC. a TN Snpioupyia CWoTwV TPOoYPAUMATWY ival
anapaitnTn N yvwon Twv eVTOAWV Kal Tou TPOTTou cUVTAENG TOUG.

270 Ke@AAalo auto Ba mapouaciacTouv Ta Bactkd otoixeia tng FAQIZAL.
Oa aoxoAnBouue pe Toug TuTouGg dedopévwy o unootnpilel, Ta €idn
TWV HETABANTWY TNC, Tov TPpdTO TTou urtoAoyiovTal ol TAPACTACEIG Ka-
Bwc¢ kat tn dour mou mpémnel va akohouBei KABe mpoypapua.

Emiong 6a mapouciactolv ot Bactkég evtoléc TNG TAQIIAE, n evtoln
EKXWPNONG TIUWV O€ PETABANTEC Kal ol eVTOAEC 10680u €060V, UE TIG
OTIOIEC TO TTPOYPAMMA ETIIKOIVWVEIL UE TO XPROTN.

AbakTiKoi oTé)O!L

Na eivat o 6éon o padnTAC:

0 Na dwakpivel TG otaBepég amd Tig petafAnTéc.

Na avayvwpilel Toug S1dpopoug TUTTOUC PETABANTWV.

Na peTatpémel TIC aplOUNTIKEC TTPAEELC O EVTOAEC TTPOYPAUMATOC.

Na Siatumwvel Tn Sour) VO TTPOYPAUUATOC.

O 0Ood

Na cuvtdooel anmid mpoypduuata, Ta omoia elodyouv dedouéva, Ta
ene€epydlovtal Kat epgavifouv Ta amoTeAéopata otnv 08ovn.

MNpogpwTtAOEIC

[0 ‘Exel éva mpOypapa CUYKEKPIHEVOUG KAVOVEG OTOV TPOTIO TTIOU Ypd-
peTay

O Nwc Saxelpietal éva mpoypappa ta dedopéva;

0 Nwg ekteholvTal ol TPAELG o€ éva TIPOYPAUUD;

[0 Me molov TpOTIO EMIKOIWVWVE( TO TPOYPAUHA HE TO XPHOTN KATA TNV
EKTENEDH TOU;
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Ekatovtadeg YAWOOEC TPOYPAUUATIOUOU XPNOILOTTOIoUVTAL OTIWG ava-
@E€PONKe orjuEPA yia TNV €MAUCN TwWV TTPORANUATWY E TOV UTTOAOYIOTH,
™ SnuUIovpyia CWoTWV MTPOYPAUMATWY. H emAoyn TNG KATAANANG YAWO-
oag Oev gival eUKoAn kal e€aptdrtal anmd 1o €i60¢ TOU TTPOYPAUUATOC, TO
S1a6éo1po e€0mMAIoUO KAl 0APWCE TIC YVWOELG KA TIC IIAITEPEC TIPOTIUAOEIG
TOU TIPOYPAUUATIOTH. ZuxVvd To (810 MpdPAnpa umopei va AuBei e§icou
IKAVOTTOINTIKA E TTOAEC S1APOPETIKEG YAWOOEC TIPOYPAMMATIOHOV.

Mpémnel va Exoupue AvTa UTOYN Hag OTL:

0 KdBe yA\wooad mpoypapuaTiopol oXeSIaleTal yia CUYKEKPIUEVO OKO-
m6, divovtag 181aitepn €UPAcn O OPIoHEVA XAPAKTNPLIOTIKA O BAPOC
BéBata kamowwv AAwv. Agv urtdpyel KAOAUTEPN YAWOOA TTPOYPAHATL-
opoU, anmAd uTTdpxel YAwood KATAANAOTEPN yia TNV avAnTtuén CUYKE-
KPIUEVOU TUTTOU EQAPOYWV.

0 Ol YAWOOEG TPOYPAUUATIOHOU TIEPLEXOUV TTOAAEG TIANPOYOPIEG TTOU
oxetiCovtal pe TeXVIKA Bépata. Autd Ta XapaktnploTikd ahdalouv
QPKETA oUXVA, OTIWGE N YAwooa eeNicoeTal Kal e€apTwvTal O HEYANO
BaBuod amod tov e€omAIoS Kal To AEITOUPYIKO cUOTNHA. Ol VEWTEPEG
€KOOOEIC TV YAWOOoWV ouviBwe S1a0£Touv TAOUCIOTEPO PETIEPTOPIO
EVTOAWV Kal AAAwV SUVATOTATWY, XWPIg OUWE va TpocBétouv oTidN-
TTIOTE OTNV EKUAONON TG SNUIoVPYIag CWoTWY TTPOYPAUUATWY.

O YxedbOv ONEC Ol YAWOOEC TIPOYPAUMATIOUOU £XOUV KOIVA XAPAKTNPL-
oTIKQ, eme€epyadovTal Katd kavova Toug idloug Tumoug SeSopévwy,
unootnpifouv TIG id1eg BacikéG SOEC Kal €XOUV TTAPOUOLEG EVTONEC.

H yAwooa mpoypappatiopol mou 6a XxpnoIOTIOI|COUE OTA EMOUEVA
ke@Aahaia mou ovopddletal TAQXXA, gival oxedlaopévn €101 WOTE va armo-
TeENEOEL €va PYANEIO TTPOYPAUUATIONOU KATAAANAO Yia eKTTAISEVUTIKOUG
oKkotoUG. MepIEXEL TA XOPAKTNPLOTIKA, TIG OOUEG KAl TIG EVTOAEG TTOU TTE-
piéxovtal o€ S1dPopeg CUYXPOVEG YAWOOEC TTPOYPAUUATIONOU OTIWG N
Pascal, Visual Basic, C, C+ +, Java kat AA\eG, xwpig OpwG va aoxoAeital Ye
TIG TEXVIKEG AETITOUEPELEG AUTWV.

‘Etol o mpoypappaTiondg pe tn FAQIXA sotidletal otnv avamtuén Tou
aAyopiBuou Kal TN HETATPOTH TOU O CWOTO TTPOYPAUA.

> € 0Ao 1o PBIBAio ot evioAéc TN TAQIZAY sival YOAUUEVES LE UTTAE XPWHA
Kal gival Tavta pe kepataia, evw ol LeTaBANTEC eival pe eld ) ke@alaia
OANG e TO TTPWTO YPAUUa TTavTa Ke@alaio. Ta oxoAla Twv Tpoypappd-
TWV gival ypappéva pe mpdcivo Xpwua.

7.1 | To ah@dpnto tng FAQXXAX

To aA@dfnto tng FAQIXAX amoteleital amod Ta YPAUUATA TOU EAANVIKOU
Kal Tou AaTtivikoU aA@afniTou, tTa Yneia, kabBwc kat amd €181kd cUUBOAa,
TTOU XPNOILOTIOIOUVTAL VIO TIPOKABOPIOUEVES EVEPYELEG, OTIG OTToieC Bal
ava@epBoUUE 0T CUVEXELD.

JUYKEKPLUEVA
Fpappata
Kepahaia eNAnvikou ah@aprtou (A-Q)
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Itnv npayyatikétnta
ta 6edopéva
Kataxwpouviat atn
MVAUN TOU unoAoyloth
kataAapBdvoviag
OUYKEKPLHEVO aplBpé
Béocwv (bytes).
AvdMoya pe Tov tUno
Tou dedopévou Kal 1o
dlauBépevo apBuéd
bytes nowiAel kat

10 £UPOG TIHWV MOU
pnopouv va Adpouv.
‘Etol otov unoAoyloth
OlaBétoupe €va
unocUvoAo akepaiwv
A NPAYHATKWOV
aplBpyv. XuvAbelg
TUnot dedoPEVWYV 0TI
Oldpopeg YAwooeg
npoypappatcpou ivat
0 aképatog (integer)
oe 1, 2 A 4 bytes kat o
npaypatikog (real) oc 4
i 8 bytes.

Mel& eN\nvikoL aAgafnTou (a-w)
Kegpalaia Aativikou ahgapntou (A-Z)

Mela AatvikoL aAgafrtou (a-z)

PYneia

0-9

Er8ikoi xapaktipeg

+-*/="().," ! & kevogxapaktipag A

7.2 | Tonoi dedopévwv

Ot umoloylotég eme€epyalovtal dedopéva Slapopwv TOTwY, yI' autod &i-
Val ONUAVTIKO VA KATAVOR OOV UE TOUC SIa@OoPETIKOUC TUTTOUC Sedopévwv
mou xelpietai n TNQXXA.

Ot tumot dedopévwy mou umootnpiCel n MAQIXA €ival ol apiBunTIKoi, Tou
TMEPINAUBAVOUV TOUC AKEPALOUG KAl TOUG TTPAYUATIKOUG aplBuoug, ot Xa-
POKTAPEC Kal TEAOC Ol AOYIKOL.

Aképatog Tumog. O TUTOC AUTOC TTEPINAUPBAVEL TOUC AKEPALOUC TTOU €ival
yvwoTtoi and ta pabnuatikd. Ot aképalol Umopouv va sivail Betikoi, apvn-
TIKoi § un&év. Mapadeiypata akepaiwv gival ot apiBuoi 1, 3409, 0, -980.

Mpaypatikdg TOmog. O TUTTOC AUTOC TTEPINAUPBAVEL TOUG TTPAYUATIKOUG
aptBuolg mou yvwpilouvpe and ta padnuatikd. Ot apiBpoi 3.14159,
2.71828,-112.45, 0.45 sivat mpaypatikoi aplOuoi. Kat ot mpaypuatikoi apio-
Mol prmopouv va ivat BeTikoi, apvnTikoi | undév.

Xapaktipag. O TUMOG auTdG avVa@EPETAL TOOO O€ £€va XapaKTApa 660
Kal pia oglpd xapaktrpwv. Ta dedopéva autou Tou TUTTIOU UITOPOUV va
TEPIEXOUV OTTOIOVOTIOTE XAPAKTAPA TTAPAYETAL ATTO TO TTANKTPOAOYIO.
MNapadeiypata xapaktpwv givat 'K, 'Kwotag, 'onuepa givat Tetaptn, 'Ta
moAamAdata tou 15 gival.

OL XOPpAKTPEC TIPETTEL UTTOXPEWTIKA VA BpioKovTal Péca Og amAd El0aywyL-
K4, ' Ta dedopéva autoL Tou TUToU, ETMELSH TIEPIEXOUV TOOO OAPABNTIKOUG
600 Kal apBUNTIKOUE XOPAKTHPECG, ovopdlovTtal ouxvd aA@apiOpnTIKA.
Noy1ko¢. Autog o TUTog Séxetal povo duo Tipég: AAHOHS kat WEYAHZ. Ot
TIHEC avTimpoowTieVouV anBeic ) Peudeic cUVONKEC.

7.3 | ZtaBepég

Ot otaBepéc (constants) gival mpokaBoplopéveg TIHEG TTou Sev PeTaBAN-
Aovtal katd Tn SIdpKela EKTENEONC TOU TTpoypAuuaTtog. Ot otabepéc sival
avtioTolyou Tumou dedouévwy, SNAASK aKEPALEC, TTPAYUATIKES, AAPAPIO-
MNTIKEC 1 AOYIKEC.

TupBoAiKEG oTaBEPEC

H FAQZXA emTpEMEl TNV AVTIOTOIXION OTABEPWV TILWVY [IE OVOUATA, EPO-
oov autd SnAwBouv oTNV apxr TOU MPOYPAMMATOC (0To TURpa SHAwong
otaBepwy, BAETE MAPAKATW).

128 ANANTYZH EOAPMOrQN SE MPOrPAMMATIZITIKO MEPIBAAAON


Dimitrios Tzimas
Highlight


Zovraén

ZTAGEPEX
Ovoua-1 = otabepn-tiun-1
Ovoua-2 otabepd—tILun-2

Ovoua-v = otabepd—T1Lun-v

Mapadeiyuara

STAGEPEES
[I1=3.14159
®IA=0.19
ONOMA='Kdotog’

NeiToupyia

Amobidel ovopata oe otabepég TipEG. K&Be éva amd autd ta ovopata
pmopei va xpnotyomoinBei omoudnmote 0To MPOoypappa, arAd Sev
givat duvatr N HETABOAN TNG TIMAG KATA TN SIAPKELD EKTEAEONG TOU
TIPOYPAUHATOG.

H xprion ovopdtwyv otaBepwyv KAVEL TO TTPOYPAMMA TTIO KATAVONTO
Kal KOTA OUVETTELD EUKOAOTEPO Va SlopBwBei kat va ouvtnpnBei.

4 N
ONOMATA

Ka&Be mpodypappa, kabwg kat ta dedopéva mou xpnotpomolei (CUMPBOAIKEC 0TaBEPEC Kal ETABANTEC)
€XOUV €va OVOQ, LIE TO OTTOI0 AVAPEPOUAOTE O AUTA. Ta OVOUATA AUTA UTOPOUV Va amoteAouvTal amd
yeappata ed i kegahaia Tou ENAnvikoL 1j Tou Aativikol aA@afritou (A-Q, A-Z), pneia (0-9) kabwg kat
Tov XapakTrpa kdtw mavha (underscore) ( _), evw TTPETEL UTTOXPEWTIKA va apXi{ouv HE YPAUa.
Emeidn pepikég Aé€elg xpnotpomolouvtatl amo tnyv idla tn TAQIZA yia CUYKEKPIIEVOUG AOYOUC, OTTWG
ol Aé€eig MPOTPAMMA, AKEPAIEY, MPATMATIKEZ, AN KA., auTég ot Aé€eig Sev umopouv va Xpnotuo-
moinBouv w¢ ovopata. Ot Aé€elc autég amokaloUvtal SeCUEVUEVEC.

Mapadeiypata ovoudtwy mou givat amodektd and tn FAQIXA eivat: A, Ovopa, Tiur, Tumikri_ATOKAL-
on, A100, OMA, péyioto, YoAoylopoc_Taxutntac.

Mapadeiypata ovopdtwy mou Sev eival amodektd givat: 100A, Méon Tiun, Kéotocs.

o /

7.4 | MetafAntég
H évvola tng petaBAnTiic (variable) ival yvwotr amod ta pabnuatikd. Na
TapPAdelypa o TUTTIOC TNG YEWUETPIAC
E=af
urtoloyiCel To epadov (E) evog opBoywviou pe Slaotdoelg, mou cuppo-

AiCovtat pe a kal B. Av oto a kat oto B 060UV ol avTioTOIXEC TIUEC, TOTE
0 TUTo¢ auTdg umoAoyilel To epadov Tou opboywviou.

Mia petaAnTA Aoimoév maploTavel pia moodTnTa o N TIUA TNG UmopeEi
va petaalieTal.
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Yuvictdtal 1a ovépata
WV JETABANTWV Kal TwV
otaBepwv va avdyouv oTo
nePLEXOUEVO TOUG.

Ot peTaPAnTEG TTOU XPNOILOTIOIOVVTAL O€ VA TTIPOYPAUMA AVTIOTOIXOUVTAL
arTo TO METAYAWTTIOTI) OE CUYKEKPIUEVEG BECEIC UVRING TOU UTTOAOYIOTH.
H tiuA Tng petaPAnTAC gival n Tipn mou Bpioketal otnv avtiotolxn 6éon
MVAUNG Kal OTTWG ava@épBnke pumopei va petafaiietal katd tn SidpKela
NG EKTENEONC TOU TTPOYPAUHUATOC.

MmopoUpe va Tapopoldcoupe TN HETABANTH Kat TNV avtioTtolxn Béon
MVANG oaVv €va YPAUUATOKIBWTIO, TO OTToio EEWTEPIKA €XEL WG GVOUA TO
ovoua TNG METARBANTAG Kal WE TIEPLIEXOUEVO ECWTEPLKA TNV TIUI TTOU £XEL
€KEIVN TN CUYKEKPIMEVN OTIYUA N LETAPBANTA.

Evw n Tipn tng petaAnThg umopei va aANAdel KATd TNV EKTENECT TOU
TIPOYPAMHATOG, AUTO TTOU HEVEL UTTOXPEWTIKA avaAAoiwTo gival o TUTTOG
NG HETABANTAC.

H TAQXXA emtpémnel Tn XPrion HETARANTWV TWV TECOAPWY TUTTWV TTOU
avapépinkav, SnAadr akepaiwy, TPAYUATIKWY, XOPAKTPWVY KAl AOYIKWY,
€V N SnAwon Tou TUTToU KABE PETABANTAC YiVETAL UTTOXPEWTIKA OTO TUN-
pa SnAwong peTaBAnTwv.

To 6vopa kaBe petaAnTrig akoAouBei Toug kavoveg dnpiovpyiag ovoud-
Twv, dnAadn amoteAeital amod ypappata, Pneia Kabwg Kat Tov Xapaktipa
_, EVW TO Ovoua KABe peTafAnTriC eival povadiko yia KABe mpoypauua.

Zovraén

METABAHTEXZ
tonog-1: Alota-uetafAntdv-1
T0nog-2: Alota-uetafAntov-2

Tonog-v: Alota-uetaBAntdv-v

Mapadeiyuara

METABAHTEES
[PATMATIKEES: Eufoadév, A
AKEPAIEE: TIMH, N
XAPAKTHPEE: 'Ovoud
NOT'IKEZ: EAcyXOC

Nertouvpyia

AnAwvel Tov TUTTO SAWV TWV PETAPBANTWV TTOU XPNOLHOTIOlOUVTAL GTO
TTPOYPAUMA.

Av Kal OTTw¢ ava@épOnkKe, To Ovoud TwV PETARANTWY pmmopei va gival
omoloodrmoTe CUVOUACUOC XOPAKTAPWY, EIVAL KOAR TIPAKTIKNA VA XPNOIo-
TTOLOUVTAL OVOMATA TA OTTOIA VA UTTOVOOUV TO TIEPLEXOHEVO TOUG, KAVOVTAG
TO TIPOYPAUUA EVKOAOTEPO GTNV AVAYVWOT| TOU KAl OTNV KATAVONOT TOU.

MNa mapddelyua, oTnv MEPIMTWON TOU UTTOAOYIOUOU Tou gufBadou gival
TPOTINOTEPN N XPrion Tou ovopatog EMBAAO yia tnv avtiotolxn YETa-
BANTH, amo éva évoua mou amoTeAgiTal anmo éva uévo ypduua omwe E
N A | éva ommolodNMoTE TuXaio Gvoua mou &V avAYEL OTO TTPAYUATIKO
TIEPLEXOMUEVO TNG LETABANTAG OTTWG Tiun.
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7.5 | ApOunTikoi TeAEOTEG

Ot apBuntikoi TeEAeoTéG MO unmooTnpiCovtal amd tn FAQIXA KaAUTITOUV
TIC Baoikég mpaelc: mpdobeon, agaipeon, TOAATAACIAoUO Kal Slaipeon,
evw umootnpiletal kal n Pwaon og Suvaun, n aképaia diaipeon Kat To
untdéAotrmo ¢ aképalag Siaipeonc.

O1 TeENEOTEC Kal Ol avTioTolXeC TIPAEELC givat:

APIOMHTIKOX TEAEXTHX MPAZH

+ MpéoBeon
- Agaipeon
* MoAAanAactacpég
/ Awipeon
2 “Yywon oe d0vapn
DIV Aképata dlaipeon
MOD YnéAowno aképatag draipeang

7.6 | ZuvapTtAOEIg

MoANEC YVWOTEC CUVAPTACEIC ammd TA PABNUATIKA XpnolpomolovvTal ou-
xva kat meptéxovtal otn FAQXEA. O1 cuVOPTHOEIG AUTEG Eival:

HM(X) YTTOAOYIOUOC NUITOVOU

2YN(X) YTOAOYIGUOC GUVNUITOVOU

ED(X) YTTOAOYIOUOG EQATITOUEVNG

T _P(X) YTTOAOYIOUOG TETPAYWVIKNG piag
NOT(X) YTTOAOYIOOC QUOIKOU AoyapiBuou
E(X) YmoAoylouog Tou e*

A_M(X) AKEPALO HEPOG TOU X

A_T(X) AméAUTN TIun Tou X

7.7 | ApOUNTIKEG EKPPATELG

‘OTav HIa TIUA TTPOKUTITEL ATTO UTTOAOYIOUO, TOTE AVAPEPOUACTE OF €K-
@pacelq (expressions). la tn ovvtaén plag apBPNTIKAG ékpacng xpnot-
pomolouvTal aplOuNTIKEG 0TaBEPEC, PETABANTECG, OUVAPTAOELS, aplBunTL-
Kol TENEOTEC Kal TapeVOEDEIC. Ot apIOUNTIKEC EKPPATELC UAOTTOIOUV ATTAEC
1l OUVOETEC LOBNUATIKEG TTPAEELC.

KdaBe ékppaon TTAPIOTAVEL [lla CUYKEKPIUEVN ApIOUNTIKA TIUn, N omoia
Bpioketal petd v ektéleon Twv mpAgewv. N’ auto gival amapaitnTo OAeC
ol HETABANTEG TOU ep@avifovTal Og PIa EKPPAON VA £XOUV OPLOTEL TIPON-
youpeva, dnhadn va éxouv KAmola Tiun.

7. BALIKEZ ENNOIEX MPOFPAMMATIZMOY

0 teAeotig div
Xpnotponoleitat yia tov
unoAoylopo tou nnAikou
piag Saipeong akepaiwy
apBUWV, EVY 0 TEAECTAG
mod yta 1o undAotno.
M.x.

7div2=3kat7mod2=1
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MNavta npénet va
Xpnotgonolouviat

Zelyn napevBéoewy.
Aagopetikog aplBuog
aplotep@v and de&ég
napevBéoelg otnv idla
€k@pacn eival éva ané ta
nto ocuvnBiopéva Adon.

Y€ pLa eVioAn
EKXWPNONG N PeTaBAntn
KaL n €Kppacn NpEneL va
elvat tou diou tUnou.

lepapyxia

Ot mpdéeic mou mapoucidlovTal O€ Uia EKPPACT EKTEANOUVTAL CUUPWVA
ME TNV eMOUEVN LEpapyia

1. 'Yywon og Suvaun

2. MoA\amhactaopog kai dlaipeon

3. Mpdobeon kal agaipeon

Mapadeiyuara
MaBnuatikd TAQXXA
a+1 a+1
1/2 a3 1/2*an3
3x+ 2y
_— (3*x+2*y)/(a - b)
a-b
2nux 2*HM(x)

‘Otav n iepapyia givat idia, T1éte ol MPALEIC ekTEAOUVTAL ATTO T' APIOTEPA
TPo¢ ta Se€1d. € TTOANEC OPWC TTEPIMTWOELC ival AmapaitnTo va mpon-
ynOei pia mpaén xapnAdtepng LlEpapxiag. AUt EMITUYXAVETAL UE TNV E10A-
ywyn Twv mapevBéocwv. H mpdén mou nmpénel va mponynOsi mepikAeiTat
o€ éva (evyog mapevOEoewy, OMOTE Kal eKTEAETAL TTPWTN. I.X. N éKPpaon
2 + 3*4 5ibel wg amoTtéeopa 14, evw n (2 + 3)*4 Sidel 20, S10T1 ekTeAeiTaL
TTPWTA N TPOCOECN Kal PETA O TTOANATIAACIACHOC.

7.8 | EvtoAn ekxwpnong

H evToAn ekxwpnong XPNOIUOTOLETAL Yia TNV armddoon TIMWVY OTIG LETA-
BANTEC Katd T S1dpKela EKTEAEONC TOU TTPOYPAUUATOC.

Zovraén
Ovopoa-MetafAntng <- €XKQEAOTN

Mapadeiyuara
A <- 132
MHNAY <- ‘IavoudplLog’
EMBAAON <- A*B

Nerrouvpyia

YrohoyiCetal n Tiun TNG ékpaong otn Se1d mMAeupd Kal EKXwpPEiTal
N TIUA AUTH 0T METABANTH, TTOU AVAQEPETAL OTNV APLOTEPN TIAEUPA.

Mia evtoAn ekxwpnong o€ kauia mepintwon Sev mpémel va ekAapBavetal
w¢ e&iowon. Ztnv e€iowon To aploTEPO PENOC LlooUTal e To SeLO, v
OTNV EVTOAN eKXWPNONG N T Tou e€lol péloug ekxwpeital, petafipa-
Cetay, amodidetal otn YeTABANTA TOU aploTePoL péAoud. Na to Adyo autd
WG TENEOTAG EKXWPNONG XPNOILOTIOLETAL TO CUMPBOAO <- TIPOKEIUEVOU VA
Slagpopomolegital amd to icov (=). QoT1d00, ag onUEIWOE(, 0TI o1 SIaPopEg
YAWGOOEC TTPOYPAUHUATIONOU XPNOIHOTTOI0UV S1a@OopeTIKA cUUBOoAa yia
TO OKOTIO aUTO.
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7.9 | Eviolég e10660u-e§660L

>xedov 6Aa ta mpoypappata utooyloTr Séxovtal kamola Sedopéva, Ta
ene€epydlovtal, umohoyiouv Ta amoteAéopaTa Kal TEAOG Ta ep@avifouv.

Ta edopéva elodyovtatl katd tn SIAPKEL TNG EKTENEGNC TOU TTIPOYPAU-
pato¢ amd pia povdada eicédovu, yia mapddelypa 1o TANKTPOAOYIO, KAl
Ta amoTeEAéOMATA YpAapovTal o€ pia povada e€6dov, yia mapdadetyua Tnv
0Bovn.

H TAQXXA vnootnpilet yla Tnv elcaywyr dedouévwy amod 1o MANKTPOoAS-
yto Tnv evtoAr; AIABAZE kai yla TnV €U@AVION TWV ATTOTEAECUATWY TNV
evtohri FTPAWE.

Zovraén
AIABAZE A{oto-petaBAntdv

Mapadeiyuara
AIABAZE Ilocdtnta, TLuf

ANeiTovpyia

H exté\eon tn¢ evtoAng odnyei otnv €i00860 TIUWV aATIO TO TANKTPO-
AGYLO KAl TNV EKXWPENOT TOUG OTIC UETABANTEC TTOU AvapEPOVTAL.

H evtoAr) AIABAXE akolouBeital mavtote anmod éva ) epIocoOTEPA OVO-
pata petaPAnTwy. Av UTTAPXOULV TIEPIOCOTEPEC ATTO Hia METABANTEC, TOTE
auTéG Ywpilovtal pe KOPpa (,). Katd tnv ektéAeon Tou mpoypdppaTtog n
€vTtoAr] AIABAXE S10KOTITEL TNV EKTEAEDT TOU KAl TO TIPOYPAMMA TTEPIUEVEL
TNV €10aywyn amo To TANKTPOAOYIO TIHWY, TTou Ba ekxwpnBoulv oTI¢ Ye-
TAPANTEC. META TNV OAOKANPWON TNG EVTOANG N EKTEAECH TOU TIPOYPAU-
MaTOC OUVEXICETAL UE TNV ETIOUEVN EVTOAN.

Zovraén
TPAVE A[(OTa-0OTOLXE[WV

Mapadeiyuara
TPAYE ‘H tetpaywvikn pila tou’, A,’ eiva: ‘,PIZA

NeiToupyia

XpnotuoToleital yia TNV EUeAvIon oTabepwy TIHWV KABWE Kal Twv
TIMWV TWV HETABANTWY TTOL ava@épovTal oTn AioTa.

H evtoAn FTPAWE éxel wg amoTéAeoua TNV EUPAVION TIMWV 0T povAada
€€obou. Zuokeun e€66ou umopei va gival n 066vn Tou uTTOAOYIOTH, O
EKTUTTWTAC, BoNnONTIKA VAN 1 YEVIKA omroladAmoTe GUOKEUN €€6S0U
£XEL OPIOTEI OTO TTPOYPAUUA. [a Ta Tapadeiypata autou Tou Ke@alaiou
BeWPOUE OTI N EUPAVION YiveTal TTAVTOTE 0TV 086VvN. H AioTta Twv oTol-
XEIWV PUMmopEi va TEPIEXEL OTADEPEC TIMEC KAl OVOUOTA HETABANTWV.

Katd tnv ektéAeon tou mpoypdupatog n evtoAri FPAWE mpokalei tnv

7. BALIKEZ ENNOIEX MPOFPAMMATIZMOY

133


User
Highlight


EUPAvion otnv 086vn Twv oTabepwv Tipwy. Otav KATToLIo dvoua HETA-
BANTAC mepiéxetal oTn AioTa, TOTE ApXIKA AVAKTATAL N TIUA TNG Kal 0TN
OULVEXELD N TIPA auTh epgavifetal otnv 06dvn.

H xprion tng evtoArig FTPAYE gival Kupiwg n UeAvion PNVUPATWY amo Tov
UTTOAOYIOTH, KABWG KAl ATTOTEAECUATWY TTOU TTEPIEXOVTAL OTIG LETAPBANTEC.

7.10 | Aopn mpoypdppaTog

‘Onw¢ kKABe evtoAn akoAouBei auoTNPOUC CUVTAKTIKOUG KAVOVEC, £TOL
Kall OAOKANPO TO TIPOYPAMMA €XEL AVOTNPOUC KAVOVEC YIa TOV TPOTIO TTOU
Sopeital. H mpwtn evtoAr KB mpoypduaToq Eival UTTOXPEWTIKA N €TT1-
Kepalida Tou mpoypduuatog, n omnoia givat n AéEn MPOrPAMMA ako-
AouBoupevn amd To Gvoua Tou TPOYPAUMATOC. To TEAEUTAIO TTPEMEL VA
UTTAKOUEL 0TOUC Kavoveg Snuioupyiag ovopdtwy tng MOQIIAY.

2Tn OUVEXELD AKOAOUOE( TO TUA A SHAWONE TWV OTABEPWY TOU TTPOYPA-
patog, av BERala To TPOYPAUUA Hag XpnOoloToLEl 0TaBEPEC.

Apéowg peta givat To TuRpa Shwonc petaAntwy, 6mou SnAwvovTal
UTTOXPEWTIKA TA OVOUATA OAWV TWV HETABANTWY KABWGE Kal 0 TUTTOC TOUG,.
AKoAoUBEei TO KUPLO PEPOC TOU TTPOYPAMUATOC, TTOU TIEPIAAMBAVEL ONEC

TIG EKTEAEOIUEG EVTOAEG. Ot eVTOAEG QUTEC TTEPIAAMBAVOVTAL UTTOXPEWTIKA
avdueoa otic Aé€eic APXH kat TEAOZ_MPOTPAMMATOX.

TéNog, av To poypappa xpnotpormolei dtadikaaoieg (BA. ke. 10), auTég
ypdagovTtal petd 1o TEAOX_MPOrPAMMATOX.

KdaBe eviohn ypagetal o€ exwploTh YpauUr. Av pia evToAn mpémel va
OUVEXIOTEL KAl OTNV EMOUEVN YPAUUN, TOTE O TPWTOG XOPAKTAPAG AUTAG
TNG YPAMMNG TIPETIEL VA Eival O XOPAKTHPAG &.

Av 0 TTPWTOC XAPAKTAPAG ival To BaupaoTiké (1), onuaivel 6TL autn n
YPaUUN TIEPLEXEL OXONLA Kal OX1 EKTEAECIUEG EVTOAEC.

MAPAAEITMA

To emépevo MPOypappa UTTOAOYiI(EL TO GUVOAIKO KOOTOG TTAPAYYENWV
unroAoylotwv. To mpoypappa dtaBalet amoé to MAnKTpoAdylo tnv mo-
0oTNTA TN TTapayyeAiag Kal TNV TIUK TOU €VA¢ UTTOAOYIoTH), uoAoyilel
Kal YPAPEL TO GUVOAIKO KOOTOG KaOWE KAl TO avTioTOlX0 KOGTOG TOU
®NA. O cuvteleotng OMA givat 18%.

NPOTPAMMA KOOTOG YIOAOY LOTOV
! Mlpdypoppa UnoAoy LopoU KOGTOUG MopayyeA (0¢ UTIOAOY LOTQOV
ZTAGEPEX
®IIA=0.18
METABNAHTEZ
AKEPAIEZ: [locdTtnta, Tiun povédac, Kdotog
OPATMATIKEZ: Af{o O®IA, JuvoALlkd xdOOTOC
APXH
! Eicaywyn dedopévav
TPAYE ‘Adoce Tnv moocdInIa Ing nopoyyedliog’
AIABAZE IlocHTNTX
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TPAYE ‘A®oce TNV T LU TOU UNOAOYLOTH'

AIABAZE Ti.un_pov&dag

! Ymoloytiopol

Kéotog <- TocdHtnto* Tiun povadog

Aflo @IIA <- K6OoTOG*OIIA -

ZUVOALKSO kKOOTOG <- KO6OTOG+A (o QIIA

! Eppd&vion onoteAecpitov

TPAYE ‘To x6ctoCg twv’ ,llocdtnta, ‘unodoy. €lval ‘,Kbotog
TPAYE ' H ofla Ttou QIA eival’, Afla OQIA

TPAYE ‘To ouvoAlkd kbotog elval’, ZuvoAlkd xkbotog
TENOEX_NPOI'PAMMATOZ

3TN OUVEXELD TTAPOUCIALETAL TO TTPOYPAUUA AUTO O YAWOOEG TTIPOYPA-
patiopou Pascal kai Basic.

Mpoypapuatiotiké mepifdArov Pascal
PROGRAM computers;
CONST
fpa=0.18;
VAR
cost, value, quantity:INTEGER;
total,cost fpa:REAL;
BEGIN
write (YAdoe tnv mocoédtnta’);
readln (quantity) ;
write (‘Abos tnv TLuR TOoU umoAoyLoth’);
readln (value) ;
cost:=quantity*value;
cost fpa:=cost*fpa;
total:=cost+cost fpa;

writeln (‘Toxbéotoc twv ', quantity, ‘elvol:’, cost);

writeln (“H oflo tou ®IA: Y, cost fpa:7:0);

writeln ()To cuvoAixd xkb6otog elval: Y, total:7:0)
END.

Mpoypauuatiotiko mepifBaAAov Basic

‘' K6oT10oG UmoAoy LotV

fpa = .18
INPUT “Adoe tnv moodtnTta : ”, Quantity
INPUT “Adoe tnv tLpf tou umolovioty : ”, Value

Cost = Quantity * Value
CostFpa = Cost * fpa
Total = Cost + CostFpa

PRINT “To k6otog twv”; Quantity; “umoloyLotdv gival :7;
Cost

PRINT USING “H ofilo ®IA sivol : ######”; CostFpa
PRINT USING “To ocuvoAixkd xkéoToCq £ lval : #HHHHHHE” ; Total
END

7. BALIKEZ ENNOIEX MPOFPAMMATIZMOY
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Né&erg-kAeldia

Mpdypappa,
Tomol 6edopévay,
MetapAnTn,
>T1abepd,

EvtoAn,
Ekxwpnon tipng,
Eicodoc-£€0d0¢
TIPOYPAMHATOG

~

Awadiktuo
http://gbasic.com/

Mepiéxet ekmadeUTIKO
o6Nnyo, KwdIKA TTOAWV
OQOKNOEWV KAl YEVIKEG
TANPOYOPIEG YIa TNV
Qbasic.

www.basicguru.com

AigvBuvon mou
avagépetal
OTTOKAEIOTIKA OTN
Basic. Mepiéxel moAG
étolpa mapadeiypara,
TANPOPOPIEC Yia
ekOO0EIC TNG YAWooAC,
METAQPAOTEC yIa
Sldpopa Aeltoupyikd
ouoTAuaTa.

N

J

Avakegpalaiwon

p¥3

auTd To KE@AAALO TTAPOUCIACTNKAV TA BACIKA XOPAKTNPIOTIKA TNG

FAQXXAX, 10 aA@APNTO TNE, ol TuTol Sedopévwy TTou umooTnpilel, ol Ka-
VOVEC Y10 TA OVOUATA TTOU XPNOIMOTTOIoUVTAl, Ol aplOuNnTIKEG TIPAEELS, N
EVTOAN EKXWPENONG, Ol EVTOAEC €l00S0U Kal 660U KaBw  Kat n dour mou
TIPETEL VA €XEL KABE TPOYpAUUQL.

JUYKEKPLUEVQ:

O

Ot tumol dedopévwy mou umootnpilovtal eivat: Aképaiol, MNpayuatikoi,
Xapaktipeg, Aoyikol.

Ot peTafAnTéG TIPETTEL VA €XOUV TOV TUTTO TWV SESOUEVWV TTOU KATAXW-
pouv.

Kd&Be petafAnTr maipvel Tipr Pe EVIOAN eKXwPNONG A He evTOAN AlA-
BAXE.

KdBe mpoypappa €xet Tov TitAo Tou, akoAouBei To TuApa SnNAWwogwv
(otaBepwiv Kal HETAPANTWYV) Kal HETA avapeoa oTiG Aé€eig APXH kat
TEAOZ_NPOIrPAMMATOX. BpiokovTal ONEC Ol EKTEAECIUEG EVTOAEC.

H emkowvwvia Tou TPOYPAUUATOC LE TOV XPNOTN YIVETAL E TIG EVTONEG
c10660uv £€66ou NPAWE kat AIABAZE.

Epwtiioelg - O¢pata yia cu{itnon

1.

N O 1 AW

Motou¢ Tumou Sedopévwy yvwpilete; Avagépate SUo mapadeiypata
yla kd6e tomo.

. Xe mola B€on Tou TPOoYPAUMATOC avaypdgovTtal ol SNAWOCELG TwV OTa-
Bepwv;
. Mota n Siapopd petafAntwy Kat otabepwy;

. Mola n oe1pd ektéleonc Twv MPA&ewv;

. Molo¢ 0 oKomOC TWV EVTOAWV €l00d0ou €€660U;
. Moia n diapopd Twv evtodwv AIABAXE kai PAVE;
. NMepypayte Tn dopn evog mpoypdupaTod.

BifAloypagpia

1

. O©. A\eBiCog, A. KapmoupéAng, Eloaywyn ue Tn yA\wooa Pascal, ABrva,

1984.

2. . Boutupdg, Basic: AAyépiBuot kat epapuoyéc, Khep0dpa, ABriva, 1991.

. Xp. Koihag, H QuickBasic kat ot epapuoyég tng, Ekdooelg Néwv Texvo-

Aoyiwv, ABriva, 1992.

. R. Shackelford, Introduction to Computing and Algorithms, Addison-

Wesley, USA, 1998.

. S. Leestma-L.Nyhoff, Turbo Pascal, Programming and Solving,
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. N. Wirth, Systematic Programming: An introduction, Prentice Hall,
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136 ANANTYZH EOAPMOrQN SE MPOrPAMMATIZITIKO MEPIBAAAON


User
Highlight

Dimitrios Tzimas
Highlight


@® KegpdAawo

Entloyn
Kat EnavdaAnyn

EvioAég enhoyig

EvtoAég enavdAnyng




Elcaywyn

310 MponyoUHEVO Ke@AAalo avantuéape mpoypdupaTa, Ta omoia RTav
TTOAU ammAd Kal Ol EVTOAEG TWV OTTO{WV EKTEAOUVTAL 1 Hid META TNV AAAN.
AUTN N CEIPIAKH EKTENEDN TWV EVTOAWV Eival KATAANAN OUwS HOVO yia
TTOAU amAd TTpoypdupaTa, Ta omoia elodyouv dedopéva, ta emefepyalo-
VTAL KAl TUTTWVOUV TO OTTOTENECHA, XWPIG va UTTAPXEL N SuvatodTNTA TNG
EMAEKTIKNG EKTENEONC TUNMATWV TOU TIPOYPAUHATOC, CUUPWVA UE TNV
TIuN Kamolwv dedopévwy 1 TNV eEmavainn TUNUATWY Tou TpoypAppa-
ToG. OMwC €XOUE aVaPEPEL, OL TPELG BaoikéG SOUEG gival n doun TNG ako-
AouBiag, Tng emAoyng Kat TnG emavainyne. Ot Souég auTtég amoTeAoLV Tn
[Bdon Tou Sounuévou TTIPOYPAUMATIONOU KAl LIE T XPHON AUTWVY UITOPOUV
va vAomoinBouv dAa Ta MPOYPAUMATA UTTOAOYIOTWV. XTO KEPAAAIO AUTO
Ba aoxohnBoupe pe Tig SUo autég Baotkég SOPEC TNG EMAOYNE Kal TNG
emavaAnyPng mou Ba pag emMTpEPouv TN cuyypaPr TANPECTEPWYV KAl TTIO
TIOAUTTAOKWV TIPOYPAUHATWV.

AbakTiKoi oTé)O!L

Na eivat og 6éon o padnTAC:

U Na oxnuatilet N\oYIKEG EKQPAOELG, ATTAEG Kal GUVOETEC,

Na Sl1aTumwVel TIG LOPYEC TNG EVTOAAG EAEyXOoU (emAoync) AN.
Na Siakpivel TIg S1apopEg Twv Hop@PwV TNG VTIOAAS AN.

C CCc

Na emAéyel Tnv KaAUTEPN pop@n TNG evToAnG AN yia To KABe mpod-
YPOpHa.
Na Siatumwvel TIG EVTOAEC emavaAnyng.

(e

Na emAéyel Tnv KaAUTepn Sour emavaAnyng Kal va XPnoLUOTIOLEl TNV
KOTAAANAN EVTOAN.

U Na ouvTtdooel IpoypauaTa Ta oTmoid XPnotomnololv Kal TiG TPELS Ba-
OlkéG SoUEG: TNG akolouBiag, TnG emMAOYG KAl TNG EMAVAANYNG.

MNpogpwTtAOEIC
3 Tarti xpnotpomolouvtat ot aAyoplOuIkEG SOPEG

3 Nopielc 0Tl OAeC Ol AAYOPIOUIKEC SOUEC EXOLV TIC AVTIOTOIXEC EVTONEC
o€ Hia Y\wood TpoypaUATIOHOU;

w

H Soun Tng emAOYNC €ival onuavTiKn yia tnv emiluvon mpoAnudTwy;

w

ApKel pia evioAn yia va ek@pdoel Tn dour TNG emavaAnyng
3 Nwg pumopei va eEAEyxeTal O TEPUATIONOG Hiag emavaAning
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8.1 | EvtoAég EmAoyng

Mia amo Ti¢ Baoikdtepeg Souég mou epgavifovtal o€ éva mpdypapua i-
vat n emAoyn. Zxedov og OAa ta mpofAnuata mepIAapavovtal Kamotol
€NeyxoL Kal avAAoya UE TO ATTOTEAECHA AUTWY TWV EAEYXWV EMAEyoVTalL
ol evépyeleg Tou Ba akohouBricouv.

Ac Bewpriooupe To TOAU amAo TTPOPANUA TNG KATAPETPNONG TWV BETIKWV
KOl TWV apvNTIKWV aplOpwv. Mpémet Aotmov va ypdPou e Eva Tpoypa-
Ma, To omoio €10AYEl ApIOUOUC Kal HETPdEL TOOOL armd auToU¢ eivat BeTikoi
Kal TOooL apvnTikoi. Na va amogacicoupe av évag aplBuog gival BeTIKOC
1 ApVNTIKOC, TIPETIEL VA TOV OUYKPIVOUE e To 0. To amoTéNeoua AUTHC
™G oLykplong kabopilel To €idog Tou aplBuoy, av gival peyaAutepog anod
70 0, TOTE 0 APIOUAC gival OeTIKOG, evw avTiBeTa av gival PIKPOTEPOC Ao
10 O, eival apvNnTIKOG.

Noyikn ‘Ekppaon

MNa ™ ovvtaén piag Aoyikng Ekepaacng r ouvOrkng XPNoIUomTolouvTal
o0TaBepEg, peTaPANTEC, apIOUNTIKEG TAPAOTACELG, GUYKPITIKOI Kal AoyIKoi
TENEOTEC, KABWC Kal TAPEVOETELC. ZTIC AOYIKEG EKPPATELC YiVETAL CUYKPI-
on NG TIUAG Miag Ekppaong, Tou BpioKeTal ApLoTEPA ATTd TO CUYKPITIKO
TENEOTN HE TNV TIUA MIag AANG ékppaong ou Bpioketal 6e€1d. To amo-
TéAeopa ivar pia Aoyikn Tipry AAHOHZ ry WEYAHX.

OL XpNOIUOTIOIOVUEVOL CUYKPITIKOI TENEOTEC TTapouactalovTal oTov EMmo-
MEVO Tivaka.

YYI'KPITIKOI TEAEXZTEX

= lgétnta ApBuég=0
<> Avigétnta Ovopal <> ‘Kwotag’
> MeyaAdtepo ané Ty >10000
>= MeyaAUtepo h ico X+Y >= (A+B)/I’
< Mwkpdtepo ané BA2-4*A*T <0
== Mikpdtepo 1 ioo Bdpog <= 500

O1 ouykpioelg yivovtal og Sedopéva aplBunTiKd, aA@aplBunTikd Kat Aoyikd.
H oUykpion petadu dvo aplBuwy yivetal Ye mpogavr) TPOTo. TNV mepi-
TITWON TWV TTPAYMATIKWY ApIBwv BewpoUpe OTL ol aplBuoi pmopouv va
£XOUV ATIELPO APIOUO YNn@iwv.

H olykplon atopikwv xapaktipwyv otnpifetal otnv aA@apntikn oelpd,
yla mapddetypa 1o 'a’ Bewpeital pikpotepo amd 1o B

H ouykplon aA@apiBuntikwy dedopévwy Baciletal otn cUYKPIoN Xapa-
KTNPA TTPOC XOPAKTApa o€ KABe Béan péxplg 6tou Ppebei kamola Sia-
@Oopd4, yia mapddetlypa n AéEn 'kakoc Bewpeital Hikpdtepn amo tn Aéén
'KAAOC' a@oU TO YPAUMA K TIPONYEITAL TOU YPAUUATOC A.

H oUykplon Aoyikwv €xel évvola POVo OTnV TTEPITTWOoN Tou icou (=) Kal
Tou S1aQopou (<>), apou ol TIUEC TTOU UImopPoLV va éxouv givat AAHOHZ
kot WEYAHZ.

‘Otav apBuntkoi Kat
OUYKPLTLKO[ TEAEOTEG
ouvdudlovtal g€ pia
€K@paaon, oL dplOPNTIKEG
npdgelg ekteholval
npwieg. AKOUN, ot Aoytkoi
TEAEOTEG €XOUV XAUNASTEPN
lepapxia ané toug
OUYKPLTIKOUG,.

8. EMIAOIH KAl ENANAAHWH
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Y0vOeteg Ekppaoelq

> & MOAA mpoBAfjuata ot emAoyég dev apkei va yivovtal pe anmiég Aoyt-
KEG TTOPACTACELG OTIWG AUTEG OL oTroieg ava@épBnkay, al\d xpelddetal
va cuvduacToUV Hia i TEPIOOOTEPEC AOYIKEC TTAPACTACELC. AUTO ETTITUY-
XAVETAL HE TN XPrioN TwV TPIWV Bactkwv Aoyikwv teAeotwv OXI, KAI, H.

Mapadeiyuara
0<X<5 X>0 KAI X<5
X=1Q213 X=1H X=2 H X=3

H 1epapyia Twv AOYIKWV TEAECTWV €ival KPOTEPN TWV APIOUNTIKWV.

8.1.1 EvtoAi AN

H Sopn emAoyng vhomoleital otn TAQXZA pe tnv evtoAn AN. H evioln
AN ep@avifetal pe TPEIC SIAPOPETIKEG LOPPEC. TNV amAr] evtoAn AN...
TOTE, tnv evtoAr} AN...TOTE..AAAIQX kat Té\og tnv eviohn AN...TOTE..
AANIQX_AN. KaBe evtohr] AN mpémel va kheivel pe TEAOZ_AN.

Ytnv amholotepn pop®n TN N evtoAry AN gAéyxel Tn ouvBAKN Kat av
auTn oxVel (gival aAnBnrc), ToTe ektehoUVTaL O EVTONEG TTOU TIEPINAUPA-
vovTal HeTafl Twv Aé€ewv TOTE kat TEAOZ_AN.

Av yla Tapadetypa BENOUUE Va UTTOAOYICOULE TNV TETPAYWVIKN pila Twv
apBuwv mou Safdaloupe amod To MANKTPOAOYIO, TOTE TO AVTIOTOIKO TUN-
MO TTPOYPAUHATOG Eival

AIABAZE o

AN o >=0 TOTE
Plla <- T P (o)

TEAOE_AN

H yevikn popen Tng evioAng AN eivai n e€nc:

Zouvraén
AN ouvbBnkn TOTE
evrtoAn-1
evrtoAn-2

EVTOAN-V
TENOZ AN

Mapadeiyua
AN op(16udg > 0 TOTE
TPAYE ‘O apltbBudédg eival BetikOQ!
IIAn6og OetikOV <- IIANOOG O€eTLKOV+I
TENOE_AN

NsiToupyia

Av n ocuvOnkn 1oxXVEL, TOTE EKTEAOUVTAL Ol EVTOAEC TTOU [3piokovTal
peta&l Twv Aé€ewv TOTE kat TEAOZ_AN, o€ avtibetn mepimtwon ot
EVTOAEG aUTEG ayvoouvTal. H ektéheon Tou mpoypdupatog cuveyile-
Tal JE TNV EVTOAR TTou akoAouBei tn drihwon TEAOX_AN
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Suxvd n evtoAr) AN ektd¢ amo To TUAMA TWV EVIOAWY, TTOU eKTEAOUVTAL
otav n Aoyikn ék@pacn sivat AANBAG, TTEPIEXEL KAl TO TUAKA TwV EVTOAWDV
1oV eKTEAOUVTAL AV SV IoXVEL N ouvONKN (givat Weudng).

H popen autic Tng evioAng ovopdaletat AN...TOTE...AANIQE.
3T0 MAPASELYUA TOU UTTOAOYIOUOU TNG TETPAYWVIKAG pilag EXoupe

AIABALE o
AN o >=0 TOTE
Pila <= T P(x)
ANNIQR
TPAYE ‘H te1p. plla apvnt LKoU aplOuol dev oplletal’
TEAOZ_AN

H yevikn popen tng evioAig AN...TOTE...AANIQZ éxel wg e€NG:

Zuvraén

AN ouvOnkn TOTE
gvtoAn-1
EVTOAN-2
EVTOAN-V

ANNIQR
evroAn-1
EVTOAR-2
EVTOAN-V

TEAOZ_AN

Mapadeiyua
AN opl6ubdbc > 0 TOTE
TPAYE ‘0O oaplbudg elval Betirdg’
[IANBoG_BeTLxOV <- MANBoG OeTLxOV+1
ANNIQR
TPAVE ‘O oplOudc eilval apvntikdédg 1 07
[IAAB0oc un OeT1xOV <- [IAHBOGC un BetT LkOV +1
TENOZ_AN

ANeitouvpyia

Av n ouvONKn 1OXVEL TOTE EKTEAOUVTAL Ol EVTOAEC TTOU BpioKovTal pe-
Tafl twv Aé€ewv TOTE kat ANAIQE, S1a@OPETIKA EKTEAOUVTAL Ol EVTO-
Aéc petau AAANIQZ kat TEAOZ_AN. H ektéAeon tou mpoypAppaTog
ouveyiletal pe TNV evtolr] mou akoAouBei tn drihwon TEAOZ_AN

H yevikn popen ¢ evioAng AN KoAUTTITEL TNV €MAOYN MIag amo SUo eval-
AAKTIKEG TIEQIMTTWOELG.

‘Otav ol eVAANAKTIKEC TIEPITTTWOELG Eival TTEPIOOOTEPEC aTo TIC SUO, TOTE
pmopoUv va XpnotpornolnBouv moANEG evioAéG AN n pia péoa otnv AAAn,
ol eppwAevpévec evtolég AN, émmwg ovopdlovTal.

8. EMIAOIH KAl ENANAAHWH

141



EupwAeuuéva AN ovoualovtal SU0 1} TEPIOCOTEPES EVTOAEC TNG LIOp-
¢ AN...TOTE...AAAIQX mrou mepiéyovtal n uia uéoa otnv aAAn.

MNa mapAdelya, ol TAPAKATW EVTONEC TTIPOYPAUUATOC

AIABAZE Bd&pocg, 'Yyocg
AN B&pog < 80 TOTE
AN Yyoc < 1.70 TOTE
TPAYE ‘ElcppUg, xovidg’
TEMAOE_AN
TENOE_AN

H xprion epewAevpévwv eviohwv AN odnyei ouvBwc og TOAUTTAOKEG
Sopég mou audvouv Tnv mbavotnta Tou AddBoug Kabw¢ Kat Tn SuokoAia
Katavonong Tou MPOYPAUHUATOG.

MoAU ouyxVvd ol EVTOAEG TTOU €XOUV Ypa@El pe eupwAeupéva AN, ummopolv
VA ypa@ouV o amAd XpnoIUOTTOIWVTAG OUVOETEC EKPPATEIG 1} TNV EVTO-
A emAoyng AN ... TOTE ... AAAIQE_AN, mou Ba mapouctaoTel oTn ou-
VEXELQ.

To mponyoUUEVO TURA TTPOYPAUUATOC UITOPEL va ypagei we §1G

AIABAZE B&pocg, Yloc

AN Bd&poc < 80 KAI Yyog <1.70 TOTE
TPAVE ‘EAcppUC, KOVTOC'

TENOE_AN

Mia dAAN popon emAoynic eival n evtoAry AN...TOTE...AAAIQXZ_AN

Zovraén

AN ouvbrxn-1 TOTE
evtoAn-1
EVTOAN-2
EVTOAN-V

ANM\IQY AN ouvOnkn-2 TOTE
evtoAn-1
EVTOAN-2

EVTOAN—V

ANNIQR
evtoAn-1
EVTOAN-2
EVTOAN—V

TENOZ_AN
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NMapadetyua
AN opl6udbg > 0 TOTE
TPAYE ‘0O oplbudg elval Betirdg’
MIAHB0G-BeT LkOV <- IIANGOC BeTIxrOV+]
ANMNIQY AN oplLOudc <0 TOTE
TPAYE ‘0O aplbudc eival apvntixkdg
[IAABoGC apvnTLkOV <- IIAHRB0oC  apvnTLKOV +1
ANNIQR
TPAYE ‘0O aplOudbg eival 0f
IAnGoc 0 <- MARGoc 0 +1
TENOE_AN

NeiToupyia

ExtehouvTal ol EVTIOAEC TTOU BpioKOVTAL OTO AVTIOTOIKO TUAMA, OTAV
n ouvOnkn gival aAndngc.

H exté\eon Tou TPOYPAUUATOC CLVEXI(ETAL IE TNV EVTOAN TTOU OKO-
AouBei Tn diA\won TEAOZ_AN

MAPAAEITMA 1

27O TPOYPAMA TOU TIPONYOUHEVOUL KEPaAaiov (MWANCEIG uTTOAOY!L-
OTWV) UTTOOETOUE OTL N TIMA TWV UTOAOYIOTWYV £§apTATAl ATTO TNV TTO-
ooTNTa MapayyeAiag. TUYKEKPIHEVA IOXUOUV Ol TIAPAKATW TIUEG ayO-
PAG UTTOAOYIOTWV.

MOXOTHTA TIMH MONAAAZX
1-50 580
51-100 520
101-200 470
ndvw ané 200 440

O uTTOAOYIOMOG E XPNOoN EMPWAEUUEVWY evTOAwV AN eivat:

AN Tocbdtnta<=50 TOTE
Kéotog <- MNoocdtnta*580
ANNIQXE
AN Tlocdtnta<=100 TOTE
Kéotog <- IHoocdtnta*520
ANNIQXE
AN TocbdTnta<=200 TOTE
Kéotog <- Tocdbtnta*470
ANNIQR
Kéotog <- MHoocdtnta*440
TEAOE_AN
TEAOZ_AN
TENOZ AN

8. EMIAOIH KAl ENANAAHWH
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P

Na anogeulyetat, av
elvat duvatdy, n xprion
TWV EPPWAEUPEVQV
AN, kat otn B€on toug
va xpnatponotouviat
anAoUotepeq OOPEG
nou dLleukoAUvouv

TNV avdyvwon Kal

TNV Katavénon Tou

npoypdupatoc.
\pYPUU q

Lnv npwIn €vioAn
AAAIQZ_AN o
€Aeyxog tng ouvlnkng
Mogétnta>50 ival
nePLTTog.

To i61o0 mpdypappa pe tn xprion tng evtoAric AN...TOTE...AAAIQX_AN
éxel we eENC:

AN Tlocdtnta<=50 TOTE
Kébotog <- Tocdtnto*580
ANM\IQY AN Ioodtnta<=100 TOTE
Kéotog <- Hoocdtnta*520
ANMNIQE AN Ilocdtnta<=200 TOTE
Kéotog <- MHoocdtnta*470
ANNIQR
Kéotog <- Tocdbtntoa*440
TENOZ_AN

‘Eva ouxvo AdBog mou mapatnpeital ota mpoypdupata gival o EAeyX0og
TMEPITTWV oLVONKWV. O1 emmAéov €Aeyxol au€dvouv TNV TTOAUTTAOKOTNTA
TOU TTPOYPAMUATOC.

3T0 TIPONYOUUEVO TTAPASELYUA Yia TO omoio BewpoUpe 0TI N TOoOTNTA
gival OeTikdC aplBuog, éva mapddelypa EPITTWV EAEYXWV Eival TO OKO-
Aoubo:

AN Ilocdétnta<=50 TOTE
Kéotog <- Tocdtnto*580

AMMIQY AN Ioodtnto>50 KAI Toodtnta <=100 TOTE
Kéotog <- Tocdbtnta*520

ANMIQE AN Iloocdtnta>100 KAI Ioodtnta <=200 TOTE
Kéotog <- Tocdtnto*470

ANNIOQX
Kébotog <- Tocdtnto*440

TEAOE_AN

8.1.2 EvtoAn EMIAE=E

Av 01 eEVOANAKTIKEG TIEPIMTWOELG EMAOYNG Eival TTOMNEG, pmopei va xpnot-
pomoin®ei n evtoAn ENIAE=E, n yevikn pop@n Tng omoiag sivat:

Zovraén
ENIAEEE £xppaon
OEPINTQEH Aloto Tipdv 1
EVTOAEG 1
NEPINTQEH Aloto Tipdv 2
EVTOAEG 2
NEPINTQYXH ANNIQY
EVTIOAEG aAALOG
TEAOZ_EHIAOPQN

Mapadeiyua
AIABAZE opLBOudc
ENIAEEE oplOuda
NEPINTQXH O
TPAVE ‘Mndév’
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NEPINTOXH 1,3,5,7,9
TPAYE ‘Movoc aplbudg’
NEPINTQXH 2,4,6,8
TPAYE ‘Zuydg
NEPINTQYXH ANNIQY
TPAVE ‘AplOudc < 0 4 >9 1) &xL axképalog’
TEAOEZ _EIITAOT'ON

Neiroupyia

YmoAoyiCeTal n TIUr TNG EKPPACNE Kal EKTEAOUVTAL Ol EVTOAEC TTOU V-
KOUV OTNV avTioTolKN MEPIMTWON TIHWV. AV N TIUA TNG ékppaacng dev
QVTIOTOLXEL O€ Kapia TEPIMTWON, TOTE EKTEAOVVTAL Ol EVTOAEG OANWG,.

TNV EVTOAN auTH ol AOTEC TIHWV TTou cuvodelouy KABe mepintwon
pITopouv va epAapBAvouy pia  mepIocOTEPEG TIMEG 1) TIEPLOX TIMWV
ané-£éwc.

H xpnion tng evioAng EMIAEZE Aoyw tn¢ cuumayoug SO TnG mPoo®E-
PEL CNUAVTIKA TTAEOVEKTHLATA OTOV TIPOYPAUMATIONO.

8.2 | Evtolég emavaAnyng

H tpitn Baoikr dopn givat n dopry emavaAnying, o Bpoxog, n omoia emtpé-
TIEL TNV EKTENECN EVTOAWV TIEPICCOTEPEC ATTO pia @opd. Ot emavarnPelg
eAéyxovtal mavtote amo kdmola cuvlrkn, n omoia kaBopilel Tnv €060
amoé 1o Bpoxo.

H FAQXXA urtootnpilel TPEIC eVTOAEC emavAANPNG, TNV evtoAr OZO omou
n emavainyn eAéyxetat amd pia Aoyikr EKQPacn oTnv apxr Kat eKTeAeTal
ouvexwg 600 n ouvOnkn givat AANBR¢, Tnv evtoAri MEXPIZ_OTOY 6mou n
ouvOnKn BpiokeTal 0To TEAOC TOU BPOXOU Kal EKTEAEITAL CUVEXWE UEXPIC
OTOU N 6LVONKN AuTh yivelt AAnBN¢ kat Té\og tnv evtoAn FIA, pe Tnv omoia
0 Bpoxog emavalapBdavetal yia mpokabopiopévo aptBud opwv.

8.2.1 EvtoAfj OxO...EMANAAABE

H yevikotepn dopn emavaAnyng vAomoleitat otn FAQIXA pe tnVv €vto-
A OZO0... EMANAAABE. X autr, n ouvOnKn Tou eAéyXEL TNV emavainyn
Bpioketal otnv apxn TG emavalnyng kal o Bpoxoc emavalaupdvetal
OUVEXWC, 000 N oLVONKN AUTH 1oXVEL Me T Sour auTr UmopouV va &k-
@PPACTOUV OAeG ol emavalPelg Kat YU auTtd n eviohr] OZO0... EMANAAABE
gival n onuavTikoTePN amd OAeG TIG EVIOAEG emavaAnyng. Xapaktnpl-
OTIKO TNE EMAVAANYNG AuTNC €ival 6Tl 0 aplOudc Twv emavaliPewv dev
€ival yvwoTd¢, oUTE UMOPEL VA UTTOAOYIOTEL TIPLV ATIO TNV EKTENECH TOU

TIPOYPAUHATOG.
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Zovraén
OZO0 ouvbOnkn ENANANABE
evtoAn-1
eVIOAN-2
EVTOAN-V
TENOEZ_EIIANANHWHZ

Mapadeiyua
ABpo Lopa<—0
OZ0 AbBpotoua<l000 EMNANANABE
AIABAZE A
AbBpo Loua<— ABpoLoud+A
TENOX EIIANANHWHX

ANe&iToupyia

EANéyxetal n ouvOrikn kai av givat AAnBrig, ekteAoUVTAL Ol EVTONEG
mou Bpiokovtal avapeoa oti¢ OX0_EMANAANABE kait TEAOX_ENMA-
NAAHWHZ. 3tn ouvéxela eAéyxeTal TAAL N cuvOnKn Kal av IoXVEL,
ekteAoLVTaL TIAAL 01 (S1EC eVTOAEC. OTav N AOYIKN €K@paon yivel Weu-
ONi¢, TOTE OTAUATAEL N EMAVAANYN KAl EKTENEITAL N EVTOAN UETA TO
TENOX_EMANAAHWHE.

E@ooov HETA amo KABe emavaAnyn eAEyXETAL €K VEOU N CUVONKN, TIPETEL
UTTOXPEWTIKA U€CA OTO BPOXO va LTIAPXEL ia EVTOAR, N omoid va PeTARAN-
AELTNV TN TNG LETABANTAG TTOU ENEYXETAL PE TN OUVONKN. X€ avTiBetn ie-
pimtwon n emavdAnyn & Ba teppatifetar kat Ba ekTeNeiTal CUVEXWG.

MAPAAEITMA 2

Na ypagei mpoypappa 1o omoio dtafdalet and 1o mMANKTPOAOYIO pia
OEIPpA METPROEWY, AKEPAIWV UN Hndevikwv aptOuwyv, umoloyilel kat
TUTTWVEL TO AOPOIoHA TOUG KABWG Kat To MECO TOUG 0pO0. Q¢ TENOG TNG
Sladikaciag el0aywyn¢ oTolxEiwv Xpnolpomoleital n Tipn 0.

INPOT'PAMMA AOpPO L OUX

METABAHTEZ
AKEPAIEXR:X, ABpoloua, IIAHRBoc
[NPATMATIKEZX : MO

APXH

IAfnBog <-0

ABpoLopa <= 0

TPAYE ‘Adoce ApLOud’

AIABAZE X

OZ0 X<>(0 EINANANABE
ABpolLoua <- ABpolopatX
[IARBog <- MNARGoc+1
TPAYE ‘Adce ApLOud’
AIABAZE X

TENOX EIIANANHWHZ
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AN IIAR6og >0 TOTE
MO <- RABpoloupa/IARBoC
TPAVE ‘To ABpoilopa eival : ', ABpoloua

TPAYE ‘0O Mécocg 6pog eilval : Y, MO
ANNIQXE

TPAYE ‘Aev dbOnkav otolxela’
TENOE_AN

TENOX_NPOI'PAMMATOZ

MaparnpRosic

H xpron TV yla Tov TEpUATIoNS piag emavaAnntikig dtadikaciag,
onw¢ oto mapddetypa n avbaipetn emAoyn tou 0, ival cuvnONng oTov
TIPOYPOAUUATIOMO.

H tiury autn opiletal amd Tov mPoypaupaATIOTH KAl ATOTEAEL pia cUpaon
Y10 TO TENOG TOU TTPOYPAUUATOC. H TIUr auTr €ival TETOLA, WOTE va UnV &i-
val Aoylka owaoTh yia To mpoRANUa, yia mapddetypa n Tiun 0 amokAeigtal
Ao TIG PETPHOELC CUPPWVA LE TNV EKPWVNON Tou Tapadeiypatod. H Tiun
auTr ouXVA amokaeitat "Tipn ePoupPog'.

8.2.2 EvtoAj MEXPIZ_OTOY

H deutepn evtolr emavaAnng mou xpnotporolei n FAQXXA gival n evto-
A MEXPIZ_OTOY. Z& auTrj ol EVTOAEG TOU BpOX0OU EKTEAOUVTAL UEXPIG
OToU IKavoTolnOei Kamola cuvOrKn N oToia EAEYXETAL OTO TENOG TNG EMA-
vaanyng.

Zovraén
APXH EIANANHYHE
evtoAn-1
gEVTOAN-2
EVTOAN-V
MEXPIZ OTOY Aoy (xn-£Kppaon

Mapadeiyua
APXH EIIANANHYHE
AIABASE A
AbBpoLoua <- ABpolLoua + A
MEXPIX OTOY Afpoioua >= 1000

AN&tToupyia

EktelolvTal ot evioAég petaly twv APXH_EMANAAHWHE kai ME-
XPIZ_OTOY. Z1n cuvéxela eEAEyXeTAL N AOYIKN €KPPaAoN Kal av Ogv
LloxVel (eival Yeudng), TOTE oL EVTOAEG TTou BpiokovTal avApeosa OTIG
APXH_EMNANAAHWHZX kait MEXPIZ_OTOY, ektehoUvTal AL EAEy-
Xetat Eava n Aoyikn) ék@pacn kat av Sev 1oxVel, emavalapfaveral n
EKTENEON TWV {Sl1WV EVTONWV.

‘Otav n Aoyikn ékepaon yivelt AANBA ¢, TOTE oTapatdel n emavainyn
Kal EKTEANEITAL N EVTOAN HeTA amo Tnv MEXPIZ_OTOY.
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MoAU cuxvd n idla emavainmtikn Siadikaoia pmopei va ypagei e§icou ow-
otd xpnotpomolwvtag gite Tn Sour OXO...EMANAAABE ¢ite tn doury ME-
XPIZ_OTOY kat gival mpoowTikr MAOYH TOU TPOYPAUUATIOTH TTold Ao
116 Suo Ba XpnoipomolnoeL. YITAPXoUV OPWG TIEPIMTWOELG OTTOU N Xprion
¢ evioAri¢ MEXPIZ_OTOY odnyei o€ am\oUCoTEPA KAl TIO EUKOAOVON-
TA TTPOYPAUHATA. TEVIKA O€ TTEPIMTWOELG OTTOU N emavainyn 6a cupPei
UTTOXPEWTIKA Mia @opd, eival mpoTindtePN N Xprion tng MEXPIZ_OTOY.

XapaKTNPIOTIKN TTEPIMTWAON 61OV TTPOTIUATAL N evToAr] MEXPIZ_OTOY
€ival oTov €AeyX0 AmMOSEKTWV TIMWV KAOWGE KAl 0TNV EMAOYT Ao TIPOKA-
Boplopéveg amavInoELG 1 PEVOU.

MAPAAEITMA 3

Y10 MPONYOUHEVO TTapAdElypa ag UMOO£CcoUE OTL Ol LETPNOEIG Eival
UTTOXPEWTIKA O€TIKOI ApIOpOi KAl 0TI META TNV El0aywYI KAOE ap1Opov
UMAapxel n epwtnon av Oa eigaydyouvpe dAho. H Siadikacia Oa teAeiw-
ogl, 6tav n anmdvtnon Oa givai‘Oxt (o i O).

INPOT'PAMMA AOpO LOUC2
METABNAHTEZ
AKEPATIEX:X, AbBpoloua, IIARBoC
[NPATMATIKEZX : MO
XAPAKTHPES : E1 L Aoy
APXH
[IAH6og <- O
ABpoLopa <=0
APXH EIIANANHYHE
APXH_EIIANANHYHER
! EAeyxog dedopévav
TPAVE ‘AGce ApLBOud’
AIABAXE X
AN X=<0 TOTE
TPAVE ‘N\&Boc ApLOudg, Houpoxraid ddote Eovd. . .7

z . TENOZ AN
H evtoAn enavdAnyng -
MEXPIZ OTOY ! Av to X dev gival BeTLkRO gLodyoupe véo apLopd
eKTeEAE(TaL UNOXPEWTIKG MEXPIZ_OTOY X>0
TouAdxioTov pia @opd. ABpolopa <= ABpoLopa+X

IARBog <- MNARBoc+1
TPAVE ‘Néo upétpnon ;'
AIABAZE EnmLAovi
! Av i emidoyf eivat O ) o 1é61e oTapaTdel n enavaAnyYn
MEXPIZ OTOY EnmiLAoyn='0’ H Emitioyn=’'o’
MO <- E@pOLOUG/HAﬁQOC
TPAVE ‘AfBpolopa =', ABpolopa
TPAYE ‘Mécocg 6pog =', MO
TENOEX_NIPOI'PAMMATOX
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NMpoypauuatiotiké mepidaAdov Pascal

PROGRAM athroisma2;
VAR
x, sum, count : INTEGER;
avg:REAL;
choice:CHAR;
BEGIN
count:=0;sum:=0;
REPEAT
REPEAT
write (‘Adoce apLOud:’);
readln (x);
IF x<=0 THEN
writeln (‘A&Bocg aplbudg, Avoe Eovd..’);
UNTIL x>0;
sum:=sum+x;
count:=count+1;
write (‘Néa upétpnon;’);
readln (choice);
UNTIL (choice=’'0o’) OR
avg:=sum/count;

(choice="0");
writeln (‘“ABpoLopa: Y, sum:5);
writeln (‘Méocog bpog: ‘,avg:6:2);

END

8.2.3 EvtoAqTlA.. ANO...MEXPI

MoAU cuxvd 0 aplOPOC TWV EMAVAONAWEWY TTOU TIPETIEL VA EKTEAECTOUV
gival yvwotog amd Ty apxn. Av kat autol tou gidoug ol emavarfPelg
MITOPOUV VA QVTIHETWTTIOTOUV HE TN XPNON TWV TTPONYOUUEVWY EVIOAWV
emavaAnyng, n MAQXXA Siabétet kat tnv evtohn FlA. H evtoAn auth xelpi-
Cetal pia HETABANTI, 0TNV omoia apXIKA EKXWEEITAL N AEXIKA TIUn. H Tiun
NG LETABANTAC CUYKPIVETAL E TNV TEAIKN TIUA KAl EQOCOV Eival UIKPO-
TEPN Ao AUTH, TOTE EKTEAOUVTAL Ol EVTOAEC TTOU BpiokovTal oTo Bpdxo
(avapeoa otig evtohég lMNA kat TEAOZ_EMANAAHWHY). >tn ouvéyxela n
peTaBANTr eAéyxou auavetal katd tnv Tiur mou opilet to BHMA. Av n
VEQ TIUN €ival HIKPOTEPN TNG TEAIKNAG, TOTE 0 Bpoxog ekTeheital {avd. H
Siadikacia autr emavalauavetal cuveXWE, £we OTOU N TIUN EAEyXOU Yi-
VEL HEYANUTEPN TNG TEMKAG TIMAG, OTTOTE TepaTiETAl N EMAVAANYN Kal
TO TTPOYPAMMA oUVEXiCel e TNV EVTOAN TTou akoAouBei to TEAOZ_EMA-
NAAHWHX.

Ac onuelwBEei 611, av N TIUr Tou Bruatog eival 1, ToTe umopei va mapa-
AelpOei.

H evioAn TA...AMO...
MEXPI xpnowonoleitat
otnv nepintwon

nou npénetLva
enavaAn@Bei n ektéAeon
KAMOoLWV EVIOAWV yLla
npokaBoplopévo aplBué

enavaAnewv.

- /
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KdBe enavdAnyin nou
eKteAeltal pe pia evioAn
A..AlM0..MEXPI, pnopel
va ulonotnBei Kat pe

T XpACh TwWV BAGLKWV
€VIOA®V enavdAnyng
0Xz0..EMANAAABE kat
MEXPIZ..OTOY.

Zovraén
T'IA petafAnty) AO 1iunl MEXPI 1(1un2 ME BHMA 1 (un3
gvioAn-1
EVTOAN-2
EVTOAN-V
TENOX _EIIANANHWHZ

Mapadeiyua
TIA Ap16udé ANO 1 MEXPI 100 ME BHMA 2
ABpolLopa <- ABpo Loua+ApLBud
TENOEZ_EIIANANHWHZ

ANeirovpyia

O1 eVTOAEC TOU BpOXOU EKTEAOUVTAL YIA ONEG TIG TIUEG TNG METARBANTAG
armd TNV APXLKA TIUA MEXPL TNV TEAIKN TIUH, AUEAVOUEVEG LIE TNV TIUN
Tou Bripatoc. Av To Bripa gival ioo pe 1, TOTe mapaleimeTal.

MAPAAEITMA 4

To mapakdtw mpoypappa umoloyilel To AOPOIGHA TWV TIEPITTWYV aPIO-
MWV TTOU gival pIkpoTEPOL amo to 100.

IIPOT'PAMMA IlepLTTO(
METABNAHTEZ
AKEPAIEX:AGpoLloux, Apldudc
APXH
ABpoLopa <- 0
TIA RApLOpbéc ANO 1 MEXPI 100 ME BHMA 2
ABpolopa <- ABpolopo + ApLBOudc
TENOXL_EIIANANHWHZ
TPAYE ‘A6p0LOUX IEQLTTOV opLlOudv elvatl: ', ABpoLoux
TEAOEZ_NPOT'PAMMATOZ

MoAU ouxvd yia Tnv emiluon Twv MPoBANUATWY amalTeital n XprHon ey-
PWAELPEVWVY BPOXwV. X€ AUTH TNV TTEpIMTWOon 0 évag Bpoxog PpiokeTal
péoa otov dAho.

3TN xprion Twv EREWAEVUEVWV BPOXWV LOXUOUV GUYKEKPIUEVOL KAOVOVEG

TTOU TIPETTEL VA aKOAouBoUvVTal AuoTNPd Yid TN OwoTH AIToupyia Twv

TIPOYPAUUATWV.

JUYKEKPLIUEVQ:

1 O eowTEPIKOG BpOxog mpEmel va Bpioketal OAOKANPOG Uéoa oTov e€w-
TePIKO. O Bpoxog mou EeKIvAel TEAEUTAIOC, TTPETTEL VA OAOKANPWVETAL
TIPWTOG.

I H €icodog og KABE BpOxo LTTOXPEWTIKA YiveTal ATTO TNV APXH TOU.

I Agv umopei va xpnotpomolnBei n idia petaBAnTr wg ueTpnTnS SUo 1) Te-
PLOCOTEPWV BPOXWV TTOU O £VaG BPICKETAL OTO ECWTEPIKO TOU AANOU.
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MAPAAEITMA 5

Na ypa@ei mpoypappa To 0110i0 VA EKTUTTWVEL TRV TPOTIAISE10 TOL TTOA-
AamAaclacpov.

IIPOT'PAMMA Ilponai{de La
TIpdypappa eEKTUNNONG TNG Nponaide Lag Tov ap LOpdv 1 éwg 10
METABAHTEZ
AKEPAIEZ:A, B, T
'A:TIoAAamAaocLACTEOQ
!B:MoAanmAao Lo THG
'T:Tivépevo
APXH
T'IA A AINIO 1 MEXPI 10
T'IA B AIIO 1 MEXPI 10
I' <- A*B
TPAYE A,’'X’,B,’'=',T
TENOX EIIANANHWHE
TPAYE !'Eicaywyl] KEVAG YPOPPNG OTNV €KTUNWOT
TENOEX_EIIANANHWHE
TENOEX_NPOTI'PAMMATOZ

Mpoypauuatiotiké mepiBdaAAov Basic
‘' Mlponaide Lt
DEFINT A-Z
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€erg-kAeldia
NoyIKA ékppaon,
EmAoyn,

Emavainyn,

Bpoxog

Avakegpalaiwon

2T0 KEPANALO AUTO TTAPOUCIACTNKAV Ol EVTOANEC TTOU XPnaolpoTolei n TAQZ-
2 A yila va uhomoltioel TI¢ Bactkég SoUES TNG EMAOYNG Kal TNG EMavAAnyng.

Apxikd mapouoidlovTal ol AOYIKEG EKPPATELG KABWE KAl O TPOTIOC TTOU
SlatumwvovTal CUVOETEC AOYIKEC EKPPATELG PE TN XPHON TWV AOYIKWV
teheotwv OXI, 'H, KAI. H evtoAn AN..TOTE ulomolei tn Sour TN emAoync.

H evtoAj auth epgaviletal pe mo cUVOETEC HOPPEC: TNV EVTOAN AN...
TOTE...AAAIQY kaBwg kat TNV evtoAr) AN..TOTE... AAAIQZ_AN. Mia GAAn
€VTOAN €mMAOYNC oL UTTIAPXEL €ival n evtoAr EMIAEZE.

Ot evtohéc emavaAnng gival tpelg. H evtohr) OXO...EMANAAABE, n evtoAn
MEXPIXZ_OTOY kat téhog n evtoAn TA. H evtoAn A xpnopomolgital yia
KaBoplopévo aplOud emavalnPewy, VW 0 aplBPOG EMAVAANPEWY TWV
ANwv SUo Sev gival yvwoTOC €K TWV TPOTEPWV Kal e€apTdtal amd TIg
ouvOrkeg TTou TIG eEAéyxouv. H evtoAr) OXO...EMANAAABE gAéyxel Tn Guv-
Onkn otnv apxn TNG emavaAnng, evw n evtoAry MEXPIZ_OTOY kdvel Tov
€Neyx0 01O TENOG TNG EMAVAANYNG.

Epwtnosig - Oépata yia cu{Atnon

1. MNoleg ival ol TIPEG TToU propei va Tdpel pia AoyIKr ékgpaon;

N

. Moot givat o1 Bacikoi Aoyikoi TeEAeoTéG Avapépate Suo mapadeiyua-
TA YlO TN XProN Tou KaBevoc.

. Mota givatl n ouvta&n g evtohrc AN;

. Mota givar n Stagopd tng evtoAng AN- AAAIQE kau tng AN- AAAIQZ_AN;
. Tieival Ta eppwAeupéva AN;

. MNoéte xpnowomoleital n evtoAn EMIAE=ZE;

. Moleg ot eviorég emavaAnyng

. Molieg o1 Slagopég TnG evtoAng OX0 kat TN evioAri¢ MEXPIZ_OTOY;

O 00 N O 1 A W

. MNw¢ ouvtdooetal n evioAn lNA;

10. MNowa n Bacikn Stagopd TnG evToAig MNA amd Tig AANeG SUO eVTOAEG
emavaAnyng

BifAoypagia
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Elcaywyn

H xprion twv petaPAntwv pe Seikteg otnv dAyefpa gival évag idlaitepa
SuvapLkog Tpomog yia ) Slayxeipton peyalou aptBuov dedopévwy 16iou
TUmou. Ot YA\WOOEC Tpoypapatiopol daveiovtal TV £vvold TwV JETa-
BANTWV pe SeiKTEC Kal XpNOIMOTIOIOVV TOUG THIVAKEG Yia ToV {810 Adyo.

210 Ke@AAalo auTd mapouatalovTal ol €VVOLEG TOU TTivaka KaBwg Kal ot
Baoikoi tpomnol enefepyaciag toug amd tn MAQIZA.

Mapouaoidlovtal ot povodidotatol KaBw¢ Kal ol TOAUSIACTATOL TTIVAKEC,
0 TPOTOG pe Tov omoio opifovTal Kat xpnotpomolovvTal kat T€Aog ouln-
TouvTal ol MAéoV KOIVEC S1adIKATIEC TTAVW OE TIIVAKEC, N EDPEON HEYIOTOU
Kat ehaxiotou, n avalritnon, n tTalvounon Kat n cUYXWVEUGON TTIVAKWV.

)X (o)(o]1

Na eival og 6éon o padnTrig

Na emAéyel To €ido¢ Tou mivaka.

Na opilel Toug TTivakeg o€ éva TIPOYPAMA.

Na elodyel, va eme€epyaletal Kal va TUTTWVEL TA OTOIXEIQ EVOG TTiVaKAL.
Na amogaacilel av gival amapaitntn n Xprion mivaka.

Na avagépel Ti¢ Baoikég eme€epyaaieg og évav mivaka.

ccCcccecc

Na avalntd kat va Taivoei Ta oTolyeia evog mivaka.

MNpogpwTAOEIC
3 MW pmopouv va amoBnkeuTtolV MOANA Tapopola Sedopéva oTov uTo-
AoyloTH, yla Tapddelya Ta ovOUaTa OAWV TwV HaBNTWV piag Taéng

3 Ta molo Adyo xpnoipomolovvtal otnv AAyepa ot HeTaBANTEG pe Sei-
KTEG;

w

Y€ TIOLlEC TEPIMTWOELG Xpelaletal n ta&lvounon kamolwv Sedopévwy;

3 Eival eukoAn n avadritnon evog ouykekpluévou dedopévou oe pn ta-
&ivounuéva dedopéva;
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9.1 | Movodidotartol mivakeg

MoANG amo Ta POoPAUATA Ta OTTOId TTAPOUGCIACTNKAVY OTA TIPONYOUUEVA
Ke@alala, anm\d emefepyalovtal pia oglpd Sedopévwy.

Aafadouv éva dedopévo kABe popd, To EKXwWPOULV o€ pia HeTaPANnTh,
EKTENOUV TOUC AVTIOTOLXOUG UTTONOYIOHOUG KAl OTN CUVEXELD ETTAVOAAU-
Bavetal n idla Siadikaocia péxpt va tehelwoouy Oha ta dedopéva.

MNa mapdadetypa éva mpdypappa to omoio dtafdalel Tic Ospuokpaoisg dia-
POPWV NUEPWV TOU PRva, €0Tw 30, Kal urtoloyilel Tn péon Beppokpaacia,
pmopei ToAU amAd va ypagei we e€RAG:

SUvolo <- 0
TIA Hpépo A0 1 MEXPI 30

AIABAZE Oepuoxrpaocia
SUvolo <- ZUvolotOeppoxrpaocia

TENOE_EIIANANHWHE
Méon <- ZUvolo /30

XPNOIHOTOIWVTAC AOITIOV HOVO Hia PeTABANTH, TN METABANTA Ocpuokpa-
oia, 1o MPOBANUa AUveTal TOAU anmAd Kal To avTioTolxo Tpoypauua gival
OUVTOMO Kal KatavonTo.

Av Ouw¢ oTo TTPpoNnyoLuEVo TTpdypappa {nTeital Kal o aplOudS Twv nueE-
pwV TTou N BepoKpaACia ATAV KATWTEPN TNG HEONG, TOTE N CUYKPLON AUTH
TIPETTEL VA YIVEL LETA TOV UTTOAOYIOUO TN pMéong Bepuokpaciac. Auto on-
paivel 0TI OAeC o1 OepuoKpacieg mpémel va emaveloayxBouv yla va CUYKpPL-
Bouv pe tn péon.

Mia dAAn AOon gival va kataxwpnOei kaBe Beppokpacia og S1aPOPETIKA
MEeTABANTH, €101 WOTE KABE TIPN TTOU €l0dyeTal va dlatnpeital otn pvi-
N KAt va Urmopei va oUYKpIOEi Je Tn péon, agou auTr UTTOAOYIOTEL. ToTE
Opwe mpémel va dnuioupynBouv 30 S1apopeTikEC LeTABANTEG, OepoKpa-
oial, Oepuokpaciaz,..., Oeppokpacia30. Ma va ypagei To mpoOypauua,
xpetalovtal tptavta evtohég AIABAZE kat tpidvta evtolég AN.

Av Kal auTr n AUon €ival cwoTH Kat TTPAKTIKA Yid Hikpo aptOpo dedo-
pévwy, popavwg dev eumnpetei Tnv eme€epyaacia peydlou apibuov
dedopévav.

H kalUtepn Abon oto mpdPAnua auto ival n xprion HeTaBANTAG pe Oei-
KTEC, éVvold TTOU €ival YVWOTH Ao Ta HaBnuatika Kal UAOTIOLEITAL OTOV
TIPOYPAUUATIONS pe TN Sopn dedopévwy Tou mivaka. XpnoluoToleital
Aotrrdév povo éva dvopa Ospuokpaaia, TTOL AVAPEPETAL KAl OTIC TPLAVTA
SlapopPETIKEC BEPUOKPATIEC.

To 6vopa Tou mivaka kaBopilel pia opdda dradoxikwv Béoewv otn pvi-
un. KaBe ouykekpiuévn B€on pvnung Kaheitatl otolxeio Tou mivaka Kal
npoodiopiletal amd TNV TIUN evog Seikn, OTTWE GaiveTal Kat oTto oxpa 9.1.
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0 deiktng eival pia
petaBAntii nou pnopel
va €xeL onolodnnote
OeKT6 6vopa. Eival
oUvnBeg 6pwG oTov
npoypayuatiops

w¢ deikteg va
Xpnotponotoyvrat ot
peTaBANTéQ, j, k.

MNHMH

26 Oeppokpaciall]

27 Oeppokpacial2]
Oeppokpacia

21 Oeppokpacial29]

25 Oeppokpacial30]

2x. 9.1. O mivakag Oepuokpaoia

Ot TTivaKeg Tou XPNOIUOTIOIoUV éva HOvVOo SEIKTN Yla TNV ava@opd Twv
oTolxEiwv Toug ovopdlovtal MovoSIAoTATO!L THVAKEG,.

To 6voua tou mivaka umopéei va gival omolodnmote SekTd dvouad TG
FAQXXAY kai o SeikTng gival pia aképala Ek@paon, otabepn 1 LetaBAnTr
Tou mepIKAEieTal péoa ota cUuBoAa [ Kal . To otolxeio Ospuokpaocial2]
ekppdlel Tn Bgpuokpacia Tng SeUTEPNC NUEPAC, avagépeTal oTo SdeuTe-
PO oTolxEio TOU Tivaka OgpuoKkpaocia Kat €XEL TNV TP 27.

levikdTtepa 1O OTOIXEIO OEpUOoKpaaiali] avagépeTal 0To i-0TO OTOIXEIO
TOU TTivaka.

Ka&Be mivakag mpémel umoxpewTikd va mepiéxel Sedopéva tou 1diou TuTOU,
OnAadn aképata, TPAYUATIKA, AoyIKA i ah@aplBunTikd. O TUmog tou miva-
Ka SnAwvetal padi pe Tig AMNEG LETABANTEC TOU TTIPOYPAUUATOC OTO TUA A
SnAwong pnetapAntwy. EKTOC amd tov TUTo Tou TivaKka TTPETEL va SnAWVeE-
TAL KAl O APIOPOG TWV OTOIXEIWV TTOU TIEPIEXEL 1] KAAUTEPA O PEYAAUTEPOG
ApIOUOC OTOIXEIWV TTOU UTTOPE( VA €XEL O CUYKEKPIUEVOC THVAKAG KAl AUTO
yla va SEGUEVUTOUV Ol AVTIOTOLXEG CUVEXOUEVEC BETEIC UVANG.

MNa mapdadetypa

METABAHTEZ
NIPATMATIKEEZ: ©Ocppoxpoacia [30]

Mivakag ivai éva oUvoAo avTikeiuévwy idlou TUTToU, Ta omoia avapé-
povrtal ue éva Kolvé évoua. Kabe éva amo ta avTiKeiueva mov amapTi-
Couv Tov mivaka Aéyetal aTolxeio Tou mmivaka. H avapopad o€ atouikd
otolxela Tou mivaka yivetal e To évoua tou mrivaka akoAovBoUluevo
amé éva Oeiktn.
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MAPAAEITMA 1

Xpnotpomoiwvtag HeTABANTEG P SEIKTEG yia TO TIPONYOUUEVO TTAPA-
Setypa éxoupe 1o €€R¢ MpAypappa:

IIPOT'PAMMA Oepuokpacieq
METABAHTEXZ
MNPATMATIKEE: Oc¢puoxkpacia[30], Méon,
AKEPAIEX: i, Huépecg
APXH
SUvodro <- 0
T'IA i AINIO 1 MEXPI 30
TPAYE ‘Adoce 1n Oepuoxpoacia’
ATIABAZE O¢cpuokpooioli]
SUVoAO <- XUvolo+ @epuoxkpaciol[i]
TENOEX_EIIANANHWHE
Méon <- %UvoAio/30
Huépeg <= 0
T'TA i AIIO 1 MEXPI 30
AN Ocpupokpocia[i] < Méon TOTE
Huépeg <- Hpépeg+l
TENOE_AN
TEAOZ_EHANAAH‘IJHZ
TPAYE ‘Méon Oepuoxpoacia:’, Méon

SUVOAO

TPAVYE ‘Huépec ue pulkpdrepn Oepupoxkpacia’, Huépeg
TENOZ_IPOT'PAMMATOZ

Me tn xprnon tou mivaka, 6Aa ta dedopéva KataxwpouvTal KATw amd
10 {610 dvopa peTaPAntic, oto mapddetypa Oepuokpacia. H avayvw-
on 6Awv tTwv dedopévwy anmlomoleital, agou givat pévo pia evioAn,
AIABAZE Ogppokpaocialil, n omoia Bpioketal péoa oe éva Bpdxo Kat
emavalapuBAveTal 00EC POPEC ATTAITEITAL OTIWG KAl O UTTOAOYIOMOC TOU
aBpoiopatog, ZUvolo <-XUvolo + Ospuokpaacialil.

Ot TIpéG peTA TOV UTTOAOYLOUO TNG HEONG TINAG Sev XavovTtal, agou Bpi-
OKOVTAL 0TA OTOlXEla Tov Tivaka Kat {avaxpnolpomolouvTal yla tny -
PECN TOU APIBUOV TWV NUEPWY, TTOU N BEpPoKpacia gival LIKPOTEPN Ao
™ Héon. O uToAOYIoUOC TWV NUEPWV gival pdvo pia evtohr AN, n omoia
Bpioketal o€ éva Bpdxo kat emavalapBdavetal 30 QopEc.

MAPAAEITMA 2

Na ypagei mpdypappa to omoio va urmohoyilel Ta BACIKA OTATIOTIKA
HEYEDN, TN Héon TIUN, TNV TUMIKA amokAion Kat Tn Sidpeco Tipn N ake-
paiwv apBpwy, 6mou to N givar amo 2 péxpt 100.

Ta Sedopéva elodyovTal amod To MANKTPOAGYIO Kal KATAXWEOUVTAL GTOV
miivaka X. N

Xi
H péon tiuA p Sivetar amd tov tomo [ = i

N

H avdyvwon, n
enefepyaaia kat n
€KTUNWOoN TWV oToXE(WV
Twv Nvdkwv yivetat
ndvtote and Bpodxouc, ot
onoiot enavaAapfdvovrat
npokaBoptopévo aplBud
@opwyv, 6oa givat ta
otowxeia Tou nivaka Kat
uAonotouvtat KaAUtepa
0TOV NPOYPAMPMATIONG pE
TNV €VIoAn enavaAning

O J
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N
> Xi?

i=1 2

N H

MNa va Bpebdei n didueocog Tipn mpémel uTTOXPEWTIKA ol aplBuoi va taél-
vounBouv Katd avéovoa oglpd. ToTe SIAUECOC TIUN, €ival N TIUA Yia TV
omoia ot piooi apiBuoi eival uikpdTePOL Kat ot AANOL oo HEYaAUTEPOL.
TNV MEPIMTWOon 1mou 1o MARBOC Twv aplBuwy ival mepITTd, TOTE didue-
00¢ gival o pecaiog, evw otnv TePIMmTwaon mmou givat dptio, Téte SIApECOC
€ival To nudBpolopa Twv Vo pecaiwy aplBuwy.

A . . . 2
H tumikr anékhion o Sivetat amd Tov Mo 0~ =

H taivounon twv otoixeiwv yivetal pe ) péBodo ta&ivounong eubeiag
avTaANayr¢, N OToid TAPOUGCIACTNKE OTO KEPAAAIO 3.

NNPOTPAMMA X TQTLOT LKY

METABNAHTEZ
AKEPAIETZ : i, N, X[100], A6polLouq,
ABpoLouo_2, BonéntLxn
NPATMATIKEZ: MT, Tun AmdxAilon, AL&uecog

APXH
! Eicaywyny dedopévav
TPAYE ‘Adce 1O HmARBOC TV oplBudv (uéytoto 100)7
AIABATZE N
T'IA i1 AIIO 1 MEXPI N
TPAYE ‘Adoce Ttov ‘,i,’-10 OpLBud’
ATIABAZE X[i]

X10 npdypappa autd TENOZ_ENANANHVYHE
dev yivetal é\eyxog yla ! YnoloyLopdg aOpoLopdtev
pndevikn tpn tou N ABpotopa <- 0

ABpoilopa_2 <- 0
T'IA i1 AIO 1 MEXPI N
ABpoloua <- ABpolopa + X[i]
ABpoLoua_2 <- ABpotlopa 2 + X[1i]"2
TEANOEL_EIIANANHYHE

! YnmoloylLopdg péoou Spovu
MT <- ABpoioua/N
'YnoloyLopdg TUmLKAG oamdkALong
Tun_Anéxiion <- T P(ABpotopa 2/N - MT"2)
'Taf Lvépnon TV otoLXeiwv TOU mivaka
T'IA i AIO 2 MEXPI N
TIA j AIIO N MEXPI i ME BHMA -1
AN X[j-1] > X[j] TOTE
! AvtipetdOeon twv octoitxeiwv j kot j-1
BonGntixky <- X[j —1]
X[§-1] <= X[j]
X[J] <= BondntLky
TEMAOE_AN
TENOZ_EIANANHYHE ! j
TENOZ_EIIANANHYHE ! i
!'YmoloyLopdg SiLapéoou
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AN N MOD 2 =0 TOTE
Aldusococ <- (X[N/2]1+X[N/2+1])/2
ANNIQR
Atdpecog <= X[ (N+1)/2]
TEAOE_AN
! ERTUNWOOIN ONOTEAECHATOV
T'PAVE ‘AIIOTEAEZMATA’
I'PAVE ‘============'
TPAVYE ‘IIABoC TLpdv =', N
TPAVYE ‘Méon tipn = ', MT
TPAVYE ‘Tumixn andxAion = ', Tun AnOkALon
TPAYE ‘Aldpecog = ', Aildueococg
TENOX_NPOI'PAMMATOZX

Mpoypauuatiotiké mepiBdaAdov Basic

\

STATLOT LKY

DEFINT A-Z

DIM x(100)

CLS

sum = 0: sum2 = 0

vV EBlooywyn dedouévev
INPUT “N=", n

FOR i = 1 TO n

PRINT “A®oce tov ”; i; “-10 aplLBud: ”;
INPUT “”, x (i)
NEXT i

\

YnoAoyLopudg abpo LoudTeVv
FOR i = 1 TO n
sum = sum + x (i)
sum2 = sum2 + x (i) ~ 2
NEXT i
mt! = sum / n  Méon TLuf
ta! = SQR(sum2 / n - mt! ~ 2) “Tum.AndxA.
V' Taf tvounon mivoko
FOR i = 2 TO n
FOR j = n TO i STEP -1
IF x(j - 1) > x(j) THEN SWAP x(j - 1), x(3)
NEXT j
NEXT i
Y Ymodoyloudg dlLapécou
IF n MOD 2 = 0 THEN

median = (x(n / 2) + x(n / 2 + 1)) / 2
ELSE

median = x((n + 1) / 2)
END IF
PRINT “ AINOTEAEIMATA”
PRINT “ "
PRINT “IANBOC TLRQV ="; n
PRINT “Méon TLun ="; mt!
PRINT “Tumilxp omdxrkAion ="; ta!
PRINT “Ai&uecocg ="; median
END
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9.2 | Néte mpémel va xpnotpomolovvtal
TMVOKEC

H xprion mvakwv givai évag BoAikog Tpomog yia tn Siaxeiplon moAwv
Sedopévwy 16iou TUTTOU, AANA CUXVA N XPrION TOUG Eival TIEPITT KAl ETTI-
{Aua otnv avantuén Tou POoyPAUUATOC.

Mépa amod Ta mMAeovekTAATA TTOU AvaPEPOnKay, uttdpxouv kal dUo pelo-
VEKTAUATA a116 TN XPon TMVAKWV.

O mivakeg amraitolv uvriun. KaBe mivakag Seopgvel amd tnv apxr| Tou mpo-
YPAUUOTOG TTOANEG BEDELC UvUNG. Z€ éva peydlo Kal cUVOETO TIPOYPAU-
pa n AoKoTn XPron MEYAAWY TTIVAKWY PITOPE( va odnyrnoel akOun Kal o€
aduvapia ekTéENeoNC TOU TPOYPAUUATOG.

O1 mmivakeg meptopiCouv Tic SuvatdTNTEC TOU MPOYPAUMUATOC. XTO TIPONYOU-
HEVO TIPOYPAUUA TOU UTTOAOYIOHOU TWV OTATIOTIKWV PeYyeOwV, UTTApXEl
aAvVWTATO OP1o 0TO MARBOC TwV aApBUwWY (oo pe 100. AuTd yiarti ol TTiVaKeg
€ival oTaTIKEG SOEC KAl TO HEYEDOC TOUC TTPETIEL va SNAWVETAL OTNV ApXN
TOU TIPOYPAUMATOC, EVW TTOPAUEVEL UTIOXPEWTIKA 0TABEPO KATA TNV EKTE-
Aeon Tou TIPOYPAUUATOG.

H amoé@aon yua t xprion 1j xt mivaka yta tn diaxeipion Twv dedopévwv
eival Kupiw¢ BEpa eumelpiag 0Tov TPOYPAUUATIOUO.

levikd, av Ta 6edopéva mou eloayovTal o€ Eva PAYpappa TTpEmel va Sia-
TNEOUVTAL OTN UVAKN KEXPL TO TENOC TNG EKTEAEONC, TOTE N XPNON mMva-
KwvV BonBdel | cuxvd gival amapaitnTn yla tnv emiluon tou mpofAnua-
TOG. X& AAAN TIEPIMTWON UIMOPEL Va amo@eUYETaAL N XPHON TOUG.

Ac emMOTPEPOUE OTO TTPONYOUEVO TTAPASEIY Q.

lNa Tov UTTOAOYIOHO TNG HEONC TIMAC Kal TNE TUTTIKNAC armOKAlong Sev ival
amapaitnTo va dtatnpouvtal ol TIEG 0T pPvhun. To mpoypaupa 6a dou-
Aeve 1o (610 KaAd Kal Xwpic TN xprion mMVAKwWY, aANd E TN Xprion Kiag kat
poOvo petapAnTig. O uMoAOYIoUOC OUWE TN SIAPIESNC TIMAG, TTOU TTPoUTTO-
B¢ter TV ta&vopunon twv dedopévwy, amartei tn xprion mivaka. Av Aotrmov
To MPSPBANUA ATTAITOVUCE UOVO TOV UTTOAOYICIO TOU ECOU OPOU KAl TNG TU-
KNG ammOKAIoNg, Ba ATav POTIUOTEPN Hia AUoN XwpIg TN XPron MVAKWV.

9.3 | MoAudiacTtarol mvakeg

> 10 mponyouuevo mapadetypa urpxav 30 TIHéEG TG Beppokpaoiag, pia
yla KABe nuépa Tou Urva, Kat yla tnv emAucr Tou Xpnolpomnolnonke évag
mrivakag 30 Béoswyv, o mivakag Ospuokpaaia. O Tivakag AuTtog TEPLEXEL TIC
TIMEG TNG Beppokpaoiag yia kdBe nuépa piag mOANG kal o Seiktng Seixvel
TNV NUEPQ.

‘Eotw 611 o1 Beppokpacieg divovtal amd Tov mMApAKATW TTVaKa.

30 27 23 30
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O mivakag auTog €xel TI¢ Oepokpaoieg yia 30 Nuépeg ala yia déka Slagpo-
PETIKEG TTOAELG, SnAadry urtapyxouv cuvoAika 300 TIuéC Beppokpaoiac. Ma va
kaBoplotei k&Be otolxeio Sev apkei povo évag deiktng, aAAd amaitouvTal
OV0 BeiKTEC, 0 évag yla TNV NUépa Kal o SeUTEPOC yla TNV TTOAN. MNa mapd-
Selyua, N TPWTN TOAN TNV TPLIOKOOTH NUEPQ ixe Beppokpacia 27.

MNa v eneepyaocia Twv OepUOKPACIWY UTOPEL va XpnotomotnBei évag
S1ob1dotatog mivakag, oTov omoio o MPWToG SeikTng Seixvel TN ypapun
(oTo Mapdadelypa TNV NUEPQ) Kal 0 SeUTEPOC TN GTAAN (TNV TTOAN). To oTOI-
xeio Ospuokpaacial30,1] €xel Tnv Tipn 27.

3TN YEVIKA mepImTwon KABe oTolxeio Tou mivaka gival To otolxeio Ogppo-
Kpaoiali,j] kat avagépetal otn Bepuokpacia oTnv i ypapun Kat tnv j oti-
An, 6mou 1o i maipvel Tiun amod 1 éwg 30 kat 1o j and 1 éwg 10. O mivakag
Oepuokpaoia sival évag diodidotatog mivakag 30X10.

MAPAAEITMA 3

Na ypagei mpoypappa mou va umohoyilel tn péon Oeppokpacia kabe
TMOANG Yla TOV MponyoUEVo mivaka Ogppokpaciwyv (§idovtal 30 Ogp-
Hokpacieg 10 méAewv). Emiong, yla kaBe moAn, va umoloyilel mooeq
nUéPEG n OeppoKpacia ATAV KATWTEPN AMO TNV AvTioTolXNn HéON.

NPOT'PAMMA Ocpuoxpaoclieg 2
METABNHTEXZ
MNPATMATIKEEZ: ©Ocppoxkpaci{a[30,10] , Méon[l1l0]
AKEPAIEX: i, J, Huépeg, ZUvoAlo
APXH
! Eicaywyr dedopévev
T'IA i AINIO 1 MEXPI 30
T'IA j AINO 1 MEXPI 10
TPAYE ‘Adoce 1n Oepuoxkpocia’, 1, J
AIABAZE O¢puokpoociali, ]
TENOE_EIIANANHWHE
TENOX_EIIANANHWHXE
!'YmoloyLopoli

TIA j ANO 1 MEXPI 10
sGvolo <- 0 @ N\
TIA i AINO 1 MEXPI 30
ATVoOAO <- ZUVoAo + @cpupokpocioli, ] H avayvwon, n
TEAOE ENANAAHVHE enegepyaoia kaBug
Méon[Jj] <- ZUvoAro/30 KaL n eKtUnwon twv
TENOL_EIANANHVHE atoixeiwv noAudidotatwy
T'IA j AIO 1 MEXPI 10 nwdkwv yivetat naviote
Hpépeg <= 0 ang Bpoéxouc, ot onoiot
TIA i ANO 1 MEXPI 30 ) . uAonotoUvTal oTov
AN ©cppoxpaotali, j] < Méonlj] TOTE MPOyPaPpaTIoNd pe
Huépeg <- Huépeg+l . .
TEAGE AN sp(pw,)\supsvsq EVIOAEG
TEAOZ_EHZNAAHWHZ \snava)\mpnq MA. )

TPAYE ‘Méon Ocppoxpoacia’, i, ‘I6Anc:’, Méon([j]
TPAYE ‘Huépecg ue pulxkpdrepn Oepuoxpacia’, Huépeg
TENOX_EIIANANHWHXE
TENOEX_NPOI'PAMMATOZ
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NMpoypauuatiotiko mepifBaAAov 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 tn Oeppoxkpacio :’,1i,3," ')
readln (temperature [1i,7])

END;
FOR j:=1 TO 10 DO
BEGIN

total:=0;

FOR i:=1 TO 30 DO
total:=total+temperature(i,J];
ave[j]:=total/30

END;
FOR j:=1 TO 10 DO
BEGIN

days:=0;

FOR i:=1 TO 30 DO
IF temperature[i,j] < avel[]j] then
days:=days+1;
writeln (‘'Méon Geppokpacia ‘,i,’ mdAnc
V,avel[i]::4:1);
writeln (‘Huépecg pe pikpdtepn Bepuokpoocia :/,
days) ;
END
END.

Exté¢ and povodidotatoug kat S108180TATOUG THVAKEG UTIAPXOUV THVAKEG
pe meploodtepeC SlaoTAoelg, TplodidoTatol, TETPadldoTaTol Kal YEVIKA
moAudiaoTatol, avaloya Pe Tov aplOpo Twv SEIKTWY TTOU XPNOILOTIO0U-
VTal yla Tov KaBoplopod Twv oTolxeiwv. Qotdoo Ta meplocdtepa TPOBAN-
pata avtipetwmidovTal Je TN Xeron mvakwy povodidotatwy f diodia-
OTaATWV.

310 mponyoupevo mapddetypa £0Tw OTL €xoupe BeppoKpaaies yia kaBe
1OAN, yia KABe nuépa aAld kat yia kdBe €1oc. TdTe KAOE oTOIXEIO XPELA-
Cetal tpeig Seiktec. Evav mou Ba Seixvel To €10¢, €vav mou Ba Seixvel Tnv
TOAN kal évav mou Ba Seixvel TNV nuépa. Na mapdadetyua, n Beppokpacia
NG TPWTNG NUEPAC, TNS TTPWTNE TTOANG KAl TOU TTIPWTOU £TOUC Eival 25 Kal
eival To otolxeio Ogpuokpaoia[l, 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 onoio:

d. Na diafadet Ta ovopata 6£€ka KIVHATOYPAPWY KAl TIG AVTIOTOLXEG
elompadeig Toug yia Kabe nuépa piag epdopadac.

B. Na umoAoyi(el Kat va eKTUTTWVEL TO A0polopa TWV EI0TIPAEWV KAOE
KIVNHATOYPAPOoU, KAOWE Kal TOV KIVNUATOYPAPO ME TN MEYIOTN OU-
VOAIKN gioTipaén.

y. Na urtohoyiel Kat va EKTUTTWVEL TO ABpoIoua TwV EI0TIPAEEWV KAOE
nuépag, KaBwg Kat TRV NUéPA HE TN HEYLOTN GUVOAIKN giompagn.

MNa tnv emiluon Tou mpofAnuatog MPEMeL va Xpnotpomnoinfouv duo mi-
vakec. O mpwTog Ba mepIéXEL HOVO TA OVOATA TWV KIVNpatoypaewy, Ba
givatl SnAadn évag LovoSIAoTaToC TTVAKAG XAPAKTAPWY UE SEKA YPAUUEC.
O beltepog Ba mepléxel TIG eloTpatelg, Oa gival évag mivakag Siodidota-
TOC aKEPAiwY ApBPWY He OEKA YPAUMEC, Hia yia KABe Kivnuatoypd@o Kal
eNTA 0TAAEG, pia yia kK&Oe nuépa.

To MPOYPAUMA OUCIACTIKA amoTeNEiTal amd Tpia TUAMATA:

E Tnv avayvwaon twv 6edopévwy Kat TNV KATaxwpenor Tou 0Toug avTi-
oTolyoug mivakeg, Ovéuara kal Eiompdéelg.

E Tov UTTIOAOYIOMO TOU GUVOAOU TWV €10TTPAEEWV avd Kivnpatoypd-
(PO KAl TNV EVPEON TNG PEYLOTNG OUVOAMKNG gioTipaéng, SnAadri Tou
0BpoiouaToC TWV YPAUMWY TOU TTivaKa.

-/

Tov urmoAoyIouO6 Tou GUVOAOU TWV EICTIPASEWY avd Nuépa Kal TNV
€0PEON TNC HEYIOTNG CUVOAIKNG iommpa&ng, dnAadr| Tou aBpoicpatog
TWV OTNAWV TOU TTivVaKa.

Mpooé€te i Slapopég Tou SeUTEPOU Kal TOU TPITOU TUNRHATOC. Kal ol
800 xpNOIPOTIOIOUV SU0 EUPWAEUHEVOUC BPOXOUG, £Va YIA TIC YPAUUES
Kal éva yla TI¢ OTAAEC aAAG o€ S1APOPETIKN GEIPA.
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IIPOTPAMMA K LvnuaToype&doo L
METABNAHTEZ
AKEPATIEL: Eionp&éeLg[10,7], i,3, ABpoloua, MéyLoTO,
& ©éon
XAPAKTHPEZ: Ovopata[l0]
APXH
! Etoaywyl 3edopévev KAl eRXAPNOH TOUg ot d3U0 miVAaKEQG
T'IA i AINO 1 MEXPI 10
TPAYE ‘Adoce 10 6voua TOU
AIABAZE Ovoupoatali]
T'IA j AINIO 1 MEXPI 7
TPAYE ‘Adoce tnv ‘Y, J,’'-n elompaén’
AIABAZE Eionp&fetic([i, ]
TEAOEX_EIIANANHYHE
TEAOX _EIIANANHYHXE
'ABpoLopa TwV otolxXe iV Tou nivaka ELonpaée L ¢ avd ypapps)
'RaL unodoylLopdg tou péyLotou abpoiopatog
MéyiLoto <= 0
TIA i ANO 1 MEXPT 10
ABpoLopa <= 0
TIA j ANO 1 MEXPI 7
ABpoLlopa <- ABpolLopo+tELonp&éeici, J]
TENOX _EIIANANHYHE
TPAYE ‘YuvoA. glompaén ’,Ovépatal[i], ‘=', ABpoloua
AN Mévyioto < ABpoloua TOTE
MéyLoto <- ABpoLoud
®éon <- 1
TEMAOE_AN
TENOX EIIANANHWHE
TPAYE ‘Mév.ouvoA. e lompaén Y, MéyLoto, ‘otov Y, Ovduata[@éon]
'ABpoLopa TV oTolXeiwv Tou nmivaka Elonpdfe g avd oTHAr
'RaL unodoylopdg tou péyLotou abpoiopatog
Méyioto <= 0
T'IA j AIIO 1 MEXPI 7
ABpoLopa <= 0
T'IA i ANO 1 MEXPI 10
ABpolopa <- ABpolopa + Eionpdéetic[i, ]
TEAOL_EIIANANHYHE
TPAYE ‘3uvoA. glompaén’,j, ‘-ng nuépoag = ', AbpoLoua
AN Mévyioto < ABpoloua TOTE
MéyLoto <- ABpoLoud
@éon <- 7
TENOE_AN
TENOEL_EIIANANHYHE
TPAVE ‘Méy.ouv.elonpaén ¥, MéyLoto, ‘tnv ', 0éon, ‘-nnuépa’
TEAOEZ_NIPOT'PAMMATOZXZ

\

;1,7 xivnuatoypdeou’

NMpoypauuartiotikoé mepifBaAAov Pascal

PROGRAM cinemas;

VAR
i,73,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 1o oSvopa : V);
readln (namef[i]);
FOR j:=1 TO 7 DO
BEGIN
write (‘Adoe nv Y, j,’ n elompaln : V);
readln (tickets[i,3]);
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(‘SsUvoio ‘', name[i],’ = ', sum);
IF max<sum THEN
BEGIN
max:=sum;
k:=i;
END;
END;

writeln (‘Méyioto ‘', max, ‘' otov ', namel[k]);

max:=0;
FOR j:=1 TO 7 DO
BEGIN

sum:=0;

FOR i:=1 TO 10 DO
sum:=sum+tickets[i,J];
writeln (‘ZGvoro ‘,Jj,’ nuépag = ', sum);
IF max<sum THEN
BEGIN
max:=sum;
k:=73;
END;
END;
writeln (‘Méyioto ‘', max, ‘' 1nv ', k);
END

9.4 | Tumkég eme§epyacieg mMvAKwvV

Ta mpoypAppaTa Ta OTToia XPNOIUOTIOIOUV THVAKEC TTOAU GUXVA AITAITOUV
OUYKEKpIPEVeG eme€epyaoniec oTa oTolyeia Tou mivaka. Ot TUTTIKEG AUTEC
enefepyaoiec eivat:

1 YToAoylopdg aBpolopdTtwy OTOIKEIWV TOU TTivaKd.
1 EUpeon Tou PéyIoTou 1 TOu EAAXIOTOU OTOIXEIOU.

1 Ta§véunon Twv oTolxeiwv Tou Tivaka.
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1 Ava{Aitnon evég oTolyeiou Tou Tivaka.

I Juyxwveuaon SU0 TVAKWV.

Mepikéc amd auTég Ti¢ eme€epyaoieg mapouaoidoTnkav dn ota mapadeiy-
pata autou tou ke@ataiou. MNa Tig Stadikacieg Tng Taglvopnong Kat Ing
avalrtnong €Xouv TTAPOUCIACTEl pepikoi alydplBol, ol omoiol avamntu-
XOnkav oTo avTtioTolxo KeAAalo Twv akyopiBuwy, émou culnTridnkav Ta
TIAEOVEKTAMATA KAl TA LEIOVEKTHUATA TOUG.

JUVOTITIKG EXOUE:

YmoAoylouog abpoloudtrwy oTolxeiwv Tou mivaka

MoAU cuxvd amaiteital 0 UTTOAOYIOUOG TOU ABPOICUATOG GTOIKEIWV TOU TIi-
VAKQ TTOU €XOUV KOWVA XAPAKTNPLOTIKY, yia mapddelypa Bpiokovtal otnv
idla otAAN i otV i61a ypapuun. Ta mapadeiypata mou mapouciaoTnKav
0€ auTd TO KEPANAIO ATAITOUCGAV TOV UTTOAOYIOHO TwV aBPOICHATWY TWV
OTOIXEIWV TOU TTivaKa TOC0 avd ypauur 600 Kal avd oTAAn.

EUpeon Tou uéyiotou 1j Tovu gAdyIoTOU oTOlYEIOU

H gUpeon Tou P€YIOTOU 1 TOU EAAXIOTOU OTOIXEIOU EVOC TTIVAKA TTAPOU-
OldoTnKe oTa Mponyouueva mapadeiypata. Av o mivakag dev gival Ta-
Elvounpévog, TOTE TPETEL va OUYKPLOOUV Ta OTolKE(a £va TTPOG €va, Yia
va Bpebei To péyloto 1 To eNdxIoTO. AV 0 Tivakag gival Talvopunpévog,
TOTE TIPOPAVWG TO KEYIOTO Kal TO ENAXLOTO Bpiokovtal ota SUo akplava
OTOIXElO TOV TTivVaKa.

Ta§ivéunon twv oroiyeiwv Tou mivaka
270 KEPAAalo 3 avagépOnke n péBodoc talvounong tng eubsiag avtai-
Aayng, n omoia xpnoipomolrifnke kal oto mapdadetypa 2.

H puéBodocg autn eivat amo Ti¢ amovoTepeg aANd Sev gival n o amodoTIK.
Yridpxouv TOANEG ANeG pEBoSoL Tavounong KaBwg Kal TTAPaANAYEG AUTWV.

H emAoyn tou kaAUTepou alyopiBuou e€aptdtal Kupiwg amd To mARBo¢
TWV OTOIXE{WV TOU TTivaka Kal Tnv apxIkr Toug Sidtaén, av dnAadn o miva-
Ka¢ gival TeEAeiw ata&ivounTog i HEPIKWE Ta&vounuévoc.

Avalntnon evég otoiyeiov Tou mivaka

Avo sivat ot méov Stadedopévol alyopiBuol avalntnong:
E H oslplakn avaldritnon

E H Suadikn avalritnon

H osiplakn péBodoc avalntnong sival n mo amir, aAAd Kat n Alyotepo
amoTeAeopatikr HEB0S0G. XpnotpoToleital OpwWE UTTOXPEWTIKA yid TTiva-
keg mou Sev givat ta&vounpévol. AvtiBeta n duadikry avalitnon xpnot-
poroleital pévo o€ Ta&lvounuEVOUC TIIVAKEG Kal €ival 0a@wg amodoTIKo-
TePN and tn oelplakn pébodo.

Zvyxwvevon Vo mvdKkwv
H ouyxwveuon gival pia amo Ti¢ Bacikég AEITOUPYIEG OE TIVOKEG.

YKomd¢ TNG gival n Snuioupyia amo ta oTolxeia Vo (A TTEPIOTOTEPWV)
TA&IVOUNUEVWV TIIVAKWY EVOC AANOU, TIOU €ival Kal auTog TAEIVOUNUEVOG.
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Avakepahaiwon @

3T0 KEPAAAIO AUTO TTAPOUCIACTNKAV Ol THVAKEC Kal TTwe N TAQXT A xeipi-
Cetal Toug mivakec. O mivakag eivat pia opdada petafAntwv 1diov tumou
TTOU ava@épovTal Je €va Kolvo dvopa Kal armobnkevovtal o€ SIad0XIKES
Béoelg ot pviun. Nna tnv mpoéofacn o éva atouikd OToLXEO TOU Tivaka
TIPETIEL VA YPAPEL TO Gvoua Tou Tivaka akoAouBoUpevo amo éva Seiktn
(ueTaPAnTA 1l otaBepd). Ot mivakeg pumopei va gival povodidotarol, Sio-
Sidotatol n yevikotepa moludidotatol. O aplBuog Twv deiktwv kabopilel
™ Sidotaon tou mivaka. H eme€epyaacia mMvAakwy yivetal cuvnBwg Pe Tn
xprion evtoAwv lA.

O1 tumikég eme€epyacieg mou yivovtal o€ Tivakeg mepIAapupavouy tnv
avalntnon, TNV Ta§lvopnon Kat Tn CUYXWVeLon MVAKwWV. [a auTtég TIg
eneepyaoieg £xouv avamtuxOei apkeToi alyoplOuol Kat n HENETN TOUG
amoteel évav amd Toug oNUAVTIKOUG TOUEIG TNG OAYOPIOUIKAG.

Né€eic-kAe1da
MetapAntn pe Seiktn,

Mivakag,
>TolX€Eio TTivaKa,
Avalitnon,
Ta&wvéunon,
Juyxwveuon

Epwtnoelg - Oépata yia cu{Atnon ‘
. Ttovouddetal mivakag;

. Na moto Adyo xpnotyomololvTal Ol THVAKEGC;

. Tt umopei va ival ot S€iKTEC TwV MVAKWY;

. Mota n Slagopd Tou Tivaka Kat Tou OToLXEioU EVOC TTiVAKA;
. MNov opiCetal n diaoTtacn tou mivaka;

. TLeidoug Sopn gival o mivakag;

. MNotot mivakeg ovoudalovtal povodidotatol;

W N & 1 A W N =

. Awoe éva mapdadetypa evog TplodlacTatou Tivaka.

-]

. MNov amoBnkevovTal Ta OToIXEID EVOC TTiVAKQ;

Y
o

. Mota Ta pelovekTAPATA TNG XPrONG TMIVAKWVY;

-
—

. Molec o1 Tumikég eme€epyaaieg mivaka;

-
N

. Moot eivat o1 o Siadedopévol akyoépiBuol avalrtnong; MNoteg ot dia-
(POpPEG TOUG;

BifAloypagia
1. K. Avtwvakoémoulog, Turbo Pascal 6.0 O@swpia kat Mpdén, Ekdbdoelg
Néwv Texvohoyiwy, ABriva, 1993.

2. QuickBASIC: H epyaAeiofrikn tou mpoypauuatiotr, KhelddpiBpuog, Abn-
va, 1991.

3. Xp. Koihag, H QuickBasic kat ot epapuoyég tng, Ekdooeig Néwv Texvo-
Aoyiwy, 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://gbasic.com/
Mepiéxel ekMadeUTIKO
obnyo, Kwdika ToAwWV
OOKNOEWV Kal YEVIKES
TANPOPOPIEC yla TNV
Qbasic.

Emiong oto Siadiktuo

mapouctalouv evolapEpov

opadec véwv (Usenet),
OXETIKEC UE TIC YAWOOEC
TIPOYPAUUATIONOU.

J
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Elcaywyn

H emiluon evoc mpoAnuatoc SieukoAUvetal e Tn S1aipeoT) TOU O€ MIKPO-
Tepa vmompofAnuata. H emiduon twv umompofAnudtwy autwv odnyei
oTtnV emiluon Tou apxtkou MPoBARUATOC. O TUNUATIKOC TTPOYPAUUATI-
OM6G, n Slaipeon dnAadn evog MPOoypAUATOC GE UTTOTIPOYPAUUATA UAO-
TIOLEl AUTAV TNV 1O€a GTOV TIPOYPAUATIONOS. To Ke@AAalo autd acyoleital
HE TIG APXEG TOU TUNMATIKOU TTPOYPAUUATIONOU, TA €i6n TwV UTTOTIPO-
ypauudtwy mou umootnpilel n FAQZZA, Ti¢ S1adikacieg kat TIC cuvapTh-
O€1G KABWG Kal TOV TPOTIO TTOU TA UTTIOTTPOYPAMMATA AUTA ETTIKOIVWVOUV
peta&l Touc. TéNog mapouaotaletatl kat avalleTal o TPOTTOC VAOTIOINONG
aAvaSPOUIKWV aAYOPIBUWY e Xpron avadPOoUIKWY UTTOTIPOYPAUUATWV.

)X (o)(o]l

Na eivat og 6éon o0 padNTAC:

U Na avolel éva 6OVOETO TIPOYPAUMA O ATTAG UTTOTTPOYPAUUATA.

U Na Siokpivel TIC CUVAPTAOELC amo TIC SIaSIKAOIEC Kal va eTINEYEL TN
xprion dtadikaciag f cuvapTNONG yla TNV UAOTIOINON £VOG UTTOTIPO-
ypdupatoc.

U Na meptypd@el Tn Sour] Twv UTTOTTPOYPAMUATWY Kal vVa XPNOLUOTIOLE
TTOPAPETPOUG YIO TNV EMIKOIVWVIA TOUG.

U Na kaBopilel Ti¢ TePIOXEG EUPENEING TWV TIAPAUETPWV.

U Na ouvtdooel avadpopikd UTTompoypduata Kat va OUYKPIVEL ava-
OPOMIKEG KAl EMAVAANTITIKEG S1adIKATIEC.

MNpogpwTAOEIC

3 H 806unon evog mpoypdupaTog e TN LOP@Pr EVOC GUVOAOU UIKPOTE-
PWV TTPOYPAUUATWY BonBdgl ToV MPOYyPAUMATIOTH OTNV avAmTtuén
€VOC 0UVOETOUL TTPOYPAUUATOC;

3 Nopilete 6TL OAa TA €i6N TUNUATWV TTPOYPAPMUATWY EMITEAOLV TNV iSla
gpyaoia;

3 MMwg pmopei va opyavwvetal Eva TTPOYPAUA O MIKPOTEPA TTIPOYPAU-
pata;

w

Xpeldletal Ta EMPEPOUC TTPOYPAUUATA VA ETTIKOIVWVOUV PETAEL TOUG

3 Tvwpilelg amd Tnv dhyeBpa Toug avadpopikoug Tumoug; MNota ta TAe-
OVEKTAMATA TOUG;

170 ANANTYZH EOAPMOrQN ZE MPOrPAMMATIZITIKO MEPIBAAAON



10.1 | TUNUATIKOG TPOYPAUUATIOUOG

Ta mpoAARUATA TTOU AVTILETWTTIOTNKAV OTA TTPONyoUUEVA KEQANaLa
NTAV APKETA AMAd, WOTE VA UITOPOUV Va avamnTuXBolv owoTd o€ £va Kal
povo pdypappa. Onwe avagépbnke 0Tto KEQAANALO 6, 0 KAAUTEPOC TPO-
TTOG Y10 VA QVTIPMETWIICO0UV cUVOETA TPOBARHATA KAl VA YPaPOoULV Ta
avTioTola TTIPOYPAUUATA, Eival N IEPAPXIKN) TTIPOCEYYLON, N AVATTTUEN TOU
TIPOYPAUMATOC aTIO EMAVW TTPOG Ta KATW (top-down). K&Be mpoPANnua
Slaipeital og HIkpOTEPA EMPEPOLC TTPORANATA KAl KABE éva amd autd Ta
TpoypdupaTa Slalpeital o€ akopa anmn\oVoTEPA Kal MIKPOTEPA. ZTO TENOG
Ta emMpéPoug umo-fiPpoArpaTa gival APKETA ATAY, WOTE Ol AVTIOTOLXOl
aAyopBpol Kal Ta avTioTolXa TUAUATA TTIPOYPAUHATOG VA JITopoUV va
oxedlaocBoulv kat va ypa@ouv eukoha. O TeAIKOG alydplOuog Tou mpo-
BAnpaTog avayetal og TOAOUG amMAOVUOTEPOUG EMIUEPOUC aAyopPiBoUG
KAl TO TEAIKO TTPAYPALA O€ TTOANA AmAOUOTEPA TUARUATA TTPOYPAMMUATOG,.
H texVIKn TOU TUNUATIKOV TTPOYPAMATIOHOU gival éva amd Ta Baclkotepa
OUOTATIKA TOU SOUNMEVOU TTIPOYPAUUATIOMOU, 0 omtoiog e€aogalilel o€ pe-
YA&Ao BaBuo tnv emituyr Kat EUKOAN SnUIoUPYIa CWOTWV TTPOYPAUUATWV.

Tunuatikég mpoypauuatiouds ovoudletal n texvikr oxediaong kai
avamtuéne Twv MEOoYPAUUATWY w¢ éva oUvoAo amé anAovoTepa Tur-
pUaTa mpoyPauUATwWV.

MAPAAEITMA 1

A¢ peleticoupe Kat' apxAv To MPARAnpa mou pag amacx6Ance oto
MPWTO KePAalato tou BifAiov, TNV a§loAdynon Twv anoTeAECHATWV
Twv padntwv I'" Aukeiov ota padnuata 181KGTNTAC.

To ouvBeTo AUTO MPORANUA YIa VA AVTILETWTTIOOEL TIo €UKOAA TTPéTel va
avaluBei og empépouc HIKPOTEPA TTPORARUATA.

JUYKEKPIUEVA Ta Tpia BaoIKA Sla@OPETIKA TUAMATA givat:

1 Elcaywyn dedopévwv

1 Ene€epyaocia Sedopévwv

1 EKTUTIWON OTTOTEAECUATWVY

Ta tpia autd THARATA PITOPOoUV va avaluBolv TTEPIOCOTEPO. UYKEKPL-
péva:

Eicaywyn dgdopévwv

1 Kataywpion dedopévwv

1 'EAeyxog dedopévwv

Ene&epyacia Sedopévwv

1 YTIOAOYIOMOG HEONG TIUNG

I YTTOAOYIOMOC TUTIIKAG ATTOKAIONG

1 Katavopur cuxvotitwv

1 Anuoupyia ypa@Ikwy mapaoTAoEwV

10. YIIONPOTPAMMATA
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EKTUNMwon anmoteAeGHATWV
I EktUmwon mvAakwv CUXVOTATWY
1 EkTUMwon ypa@kwy mapaoTAoEwyV

'Onwg @aivetal To apxtko mpoBAnpa S1a0TAcTNKE 08 APKETA amlolaTepa
vnompofAnuata. H dnuioupyia Aoimoév tou TeAIkoU TpoypaaToC ava-
YETAL 0TN SNUIoUPYIA TWV EMUEPOUC TUNUATWY TTPOYPAUUATWY i EVOTH-
TWV Kal TN ouvoeon autwyv Peta&l Toug. Mepikd amd autd Ta TURATA,
OTIWC O UTTOAOYIOMOC TNG MEONG TIUAG 1) TNE TUTTIKAG aTOKAIONG, £X0UV 6N
QAVTILETWTITIOTEL OTO TTPONYOUEVO KEPAAAILO, TIOU ONUAIVEL OTL UTTOPOUE
Va EKUETANNEUTOUE Ta TIPOYPANATA TTOU HON €XOUME YPAWEL HEIWVO-
VTaG £TOL TNV EPYACia yia TnVv miAuon Tou MPoARMATOC.

H mapdotacon tng avaluong Tou PofARUATOC UITOPEL va YivEL YpaPIKA
pe To Stdypappa tou oxrjpatog 10.1.

H évvola Tou TUNUATIKOU TIPOYPAMUATIOHOU éxel &N amoTunwOei kal o€
TponyouUueva Ke@alala. MNa mapadelyua, oTo MPOyPApaA UTTOAOYICUOU
TWV BEPUOKPATIWY TOU TTponyoUEVOU Kepalaiou (mapddetyua 3) To
TUAMA TNG eloaywyng Sedopévwy €xel Eexwpioel amod To TUARUA UTTONOYL-
opwv o€ avtiBeon pe ta mapadeiypata 1 kat 2 mou gival eviaia.

‘Otav éva TURUA TTPOYPAUUATOG EMTENEL £Va AUTOVOLIO £PYO Kal EXEL YPO-
PEl XwPLoTA amd To UTTOAOLTTIO TIPOYPALA, TOTE AVAPEPOUACTE OE UTIO-
npoypapua (subprogram).

Kataxwplon
0edopEvv

Eloaywyn

OedOUEVWV i
EAeyxog

0€00UEVWY

YnoAoylopég
MEONG TLUAG

Katavopun

Mpdypapua OUXVOTATWV
AnoteAéoparta Ene&epyaaia ’—

MaBntav Anptoupyia
olaypaypdtwv

YnoAoylopég
TUNIKAC andKALoNG

Exktinwon

i nvakwv
Extunwon

anoteAeopdTwy

Exktinwon
olaypaypdtwv

Zx. 10.1. Aiaypapuatiki ameikévion tnG avaivong mpofAruatog
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10.2 | Xapaktnpiotika
TWV UTTOTTIPOYPAUUATWV

O XwpLopdG EVOC TIPOYPAUUATOC OE UTTOTIPOYPANMATA TIPOUTTOBETEL TNV
avAaluon Tou apxIKou TPOBARUATOC O HIKPOTEPA UTTOTIPOBARMATA, TA
OTI0ia VA UITOPOUV va avTIpeTwmoBoUv avedptnta To éva amd to AAo.
H avaluon opwe autr dev gival mavta eUKOAN Kat OTIWE IoYXVEL YEVIKA
OTOV TMTPOYPAUUATIONS, SEV UTTAPXOUV CUYKEKPIUEVOL KAVOVEC yid TNV
gmtuxr avduon. H SuckoAia &g avédvetal 6o o peydho kat 1mo oUv-
Beto gival o mpéPANpa. H cwoTr epapuoyr] Tou TUNUATIKOU TTPOYPA-
HOTIOPOU amaitei pehétn otnv avdluon Tou MPoBAAATOC, EUTTEIPI OTOV
TIPOYPAUUATIONO, TAAEVTO KAl PUOIKA YVWOEIG.

YTdpxXouv MAvIwG TPELG IBIOTNTEG TTOU TIPETEL va S1aKPiVOuV Ta UTTOTTPO-

ypdauuata:

E Kabe UTTOTIPOYPAMHA €XEL MOVO Mia €ic0do Kat pia £é§0d0. TNV
TTPAYMATIKOTNTA KAOE UTTOTIPOYPALA EVEPYOTIOLEITAL UE TNV €i0080
O€ AUTO TTOV YIVETAL TTAVTOTE ATIO TNV APXI) TOU, EKTENEI OPIOUEVEC
EVEPYEIEC, KAl arrevepyoToleital Pe TNV £€€0d0 amd auTd Tou yivetal
TIAVTOTE ATTO TO TEAOC TOU.

E Ka6e umronpdypappa MpEMeL va gival ave§dptnTto amd ta dAAa.
Auté onpaivel 6Tt KOs UTTOTIPOYPAUHA UTTOPEl va OxeSIA0TE(, va
avantuxOei kal va cuvtnpnOei autévopa xwpig va emnpeacTouV
AMa urtorpoypdupata. Xtnv mpaén BéPRaia n amdAutn avefaptnaia
gival SUOKoAo va emTeLXDEi.

-/

KaBe unmompoypappa mpémel va pnv givat moAv peyalo. H évvola
TOU HEYANOU TTPOYPAUMATOC VAl UTTOKELUEVIKN, AANA TTpémel KABE
UTTOTTIPOYPAUMA VA Eival TOCO, WOTE va gival ELKOAA KatavonTo yia
va pmopei va eAéyxetal. Mevikd kaBe umonpOypapa TTPETTEL VA EKTE-
A€l povo pia Aettoupyia. Av eKTENED TEPIOOOTEPEC AEITOUPYIEC, TOTE
ouvABwC Ymopei Kat TPETel va SLaoTIA0TEl OE AKOUN MIKPOTEPA UTIO-

TipoypAppaTa.

10.3 | MAeovekTHpaTa
TOU THNHUATIKOU TIPOYPAMUUATICHOU

H xprion umompoypapudtwy og éva mpdypappa mapouotdlel ToANd
TIAEOVEKTI LATA TTOU ava@épOnKav CUVOTTIKA 0To Ke@AAalo 6. H cwotn
XPrioN TOU TUNUATIKOU TTPOYPAMHATIONOU, SnAadr 0 0waoTog XwPIopog
€VOC oUVOETOU TIPOYPAUATOC O€ uTToTTpoypdupata e€acgalilel TEooepa
Bacikd XapakTNPIoTIKA TOU CWOTOU TTPOYPAUUOTICHOU:

E Aieukorvver tnv avamtuén Touv adyopiBuov kai Tov avtioToiyou
TPOYPAUUATOG.
Emrtpénel Tnv e€€taon kat Tnv emiAuon amwv mpofAnudtwy Kat oxl
OTNV QVTILETWITION TOU OUVOAIKOU TTPofBARpatoc. Me tn otadiakn
emiluon Twv umompPoBANUATWY Kal TN SNUIoVPYIa TWV AVTIOTOIXWV
UTTOTTPOYPAMMATWY TEANIKA EMAVETAL TO GUVOAIKO TIPOBANUA.

10. YIIONPOTPAMMATA
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E AisukoAiver tnv katavénon kait 516p8wan Tou mpoypduparoc.

O XWPIOHOC TOU TIPOYPAUUATOC OE UIKPOTEPA AUTOTEAN TUAMATA
EMTPETEL TN YPRYoPN S10pOBwaoN EVOC CUYKEKPIUEVOU TUAMATOC TOU
XWPIG ol aANaYEG AUTEG va eTTNPEACOUV OAO TO UTTOAOLTIO TIPOYPAUUA.

Emiong SieukoAuvel omolovdnmote Xpelaotei va Siafdoel kal va Ka-
TAVONOEL TOV TPOTIO TTIOU AEITOUPYEL TO TTPOYPAUMA. OTTwg €XEL TTOAEG
(POPEC TOVIOTEL AUTO gival TTOAU ONUAVTIKO XOPAKTNPLOTIKO TOU OW-
0TOU TIPOYPAUUATIOMOU, APoU €va HEYANO TTPOYPAUUA OTOV KUKAO
™G {wnG Tou Xpeldletal va cuvtnpnBei amd S1aPoPETIKOUG TPOYPap-
MOTIOTEG.

-/

Amaitei Alyotepo xpovo Kail mpoondbsia otn ovyypapn Tov npo-
ypduparog.

MoAU cuxvad xpeldletal n idla Aeitoupyia o€ SIAPOPETIKA ONUEia EVOG
TIPOYPAUMATOG. ATIO TN CGTIYMI TTOU €Va UTTOTIPOYPOUUA EXEL YPAPEI,
pmopei o (610 va kaheital amd moANd oneEia Tou poypdupatod. Etol
HElwvovTal To péyeBog Tou TPOoYPAHATOG, O XPOVOC TTOU amarteital
yla TN cuyypa@r Tou Kat ol mavotnteg AdBoug, evw Tautoxpova To
TTPOYPAMHA YIVETAL TTIO €DANTITO KAl KATAVONTO.

=)

Enekteivel Ti¢ S5uvatéTnTES TWV YAWOOWYV TPOYPAUUATIGHUOU.

‘Eva urtonpoypappa TTou €XEL Ypagei pmopei va XpnotpomolnBei moAy
€UKOAA Kal o€ ANNa Tpoypdppata. ATio T oTiyur Tou €xel Snuioup-
ynBei, n xprion Tou dev Sla@Epel amod Tn XPrion TWV EVOWUATWHUEVWY
OUVOPTHOEWV TIOU TIAPEXEL N YAWOOA TTPOYPAUUATIOHOU, OTIWE Yia
TOV UTTOAOYIOUO TOU NUITOVOU | TOU GUVNUITOVOU f TNV EVTOAN UE
TNV omoia ekTeAei pia ouykekpiuévn dladikaoia, yia mapddetypa ypd-
@&l otnVv 006vn (evtolr TPAYE). Av hotrtdv xpetaletal cuxva Kamola
Aertoupyia mou dev umootnpiletal ameuBeiag amd Tn YA\wooa, 61w
ya mapddeiypa n eVPeoN Tou LIKPSTEPOU SUO apIBUWY, TOTE PIMOPEI
va ypagei To avtiotolyo umompoypauud. H cuyypaer moAAwv umo-
TpoypappdTwy Kal n dnuiovpyia PBIBAI0ONKWY PE AUTd, OUCIAOTIKA
EMEKTEIVOLV TNV i61a TN YAWOOO TTPOYPAUUATIOHOU.

10.4 | Napapetpot

Ta vmompoypdAupaTa EvepyoToloUVTaAl amd KATIOI0 AANO TIPOYPApMA 1)
UTTOTTPOYP A VIO VA EKTEAECOUV CUYKEKPILEVEG AEITOUPYIEG.

KdaBe umomnpoypappa yia va evepyoroinBbei KaAeital, omwe Aéyetal, amo
€va AANO UTTOTTPOYPAA 1) TO APXIKO TTIPOYPAUA, TO OTToio ovouddeTal
KUpto mpdypauua. To UTTOTIPOYPAMA gival auTovopo Kal aveédptnto
TUAMA TTPOYPAUMATOC, AANA CUXVA TIPETIEL VA ETTIKOIVWVEL UE TO UTTONOI-
IO TTPOYPAHA. ZUuVBwG SEXETAL TIES ATTO TO TUN A TIPOYPAUUATOC TTOU
TO KOAE( KAl IETA TNV EKTENECH ETIIOTPEPEL OE AUTO VEEC TIUEC, ATIOTENE-
opata.

Ot TIpEC AUTEC TTOU TIEPVOUV ATt TO éva UTTOTIPOYPAUMA 0TO AANO Aéyo-
VIOl TAPAUETPOL.

Ot mapdapeTpol Aoimov ival oav TIG KOWVEG METABANTEC VO TpoypPAUUa-
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TOG W€ pia ovolwdn Slagopd, XpNOIHoTToIoUVTAL YIa VA TIEPVOUV TIUEG OTA
uToTIPOYPAU AT,

Mia mapduetpog sival pia uetaBAntr) mou emMTPEMEl TO TEPACUA TNG
TIUNC TNE amo €va TURUA TTPOYPAUMATOC O £va dAAo.

Mapadeiypata mapapétpwy, KaBwE Kal 0 TPOTTOC TTOU TIEPVOUV Ol TIHEC
TIPOC KAl a1mo To uoTIPOYPApa, Ba So6oUV 0Tn CuVExEla.

10.5 | Aladikacieg Kalt CUVAPTAOELG

Ynidpxouv SUo 18wV umompoypdupaTa, ot S1adIKAcieg Kat ol GUVAPTH-
oelG. To €idog kABe umonpoypdupatog kabBopiletal amo To €idog TNG Ael-
Toupyiag mou KaAeital va eMTENECEL.

Ot 81ad1kacieg pmopouv va ekteAécouv omoladnmoTe Aeitoupyia and auv-
TEG TTOU UTTOpPE( va eKTENEDEL €va TTPOypaupa. Na eilodyouv Sedopéva, va
EKTEAEOOUV UTTOAOYIOHOUG, VA PETABAANOULV TIC TIEC TWV METABANTWVY Kal
va TUTTWOOUV amoTeAéopata. Me Tn Xprion Twv MaPAUETPWY AUTEG TIC
TIMEG UITOPOLV VA TIG PETAPEPOLV Kal 0T AANA UTTOTTIPOYPAMMATA.

AvtiBeta n Aeltoupyia Twv cLVAPTHOEWV gival TTIo TTEPLOPLoPEVN. Ot ou-
vapTAoELlg urmoAoyi(ouv PoVo pia TIPR, aplOUNTIKY, XapakTipad fi Aoyikni
KOl MOVO AUTAV ETTIIOTPEPOUV OTO UTTOTIPOYPAA TTOU TNV KAAEoE. OL ou-
VapTAOELG HolAlouV PIE TIG CUVAPTHOELG TWV HABNUATIKWY KAl N Xpnon
TOUG €ival Opola PE TN XPrioN TWV EVOWUATWHEVWY CUVAPTACEWY TTOU
umooTtnpilel N Y\Wooa TPoypapaTIOUOU.

O 1po6MOC KAONG KABWCE Kal 0 TPpOMmo¢ olvTa&ng Twv SVo AUTWY TUTTWV
TWV UTTOTTPOYPAUUATWY gival SlaopeTikdG. TOOO 0l CUVAPTHOELG 00O Kal
o1 S1adikaoieg TomoBeTouvTal PETA TO TENOG TOU KUPIOU TIPOYPAUMATOG.

Ol oUVOPTAOEIC EKTEANOUVTAL OTTAA LE TNV EUPAVION TOU OVOUATOC TOUC O
OTIOIAONTIOTE €KPPAON, EVW YIA VA EKTEAEGTOUV oL S1adIKATIES XPNOLO-
moleitat n €181k evtohr) KAAEZE kat to 6vopa tng Stadikaciac.

H ouvaptnon sivai évac TOmog umompoypPAauUaTog mou umoAoyilel
Kal EMOTPEPEI UOVO pia Tiun Ue To Ovoud Tne (0w ol uabnuatikég
OuVapTHOEIC).

H dtadikaaoia sivat évag TUmo¢ uTomPOYPAUUATOC TTOU UITOPE( va
EKTEAEI OAEG TIG AEITOUPYIEC EVOC TTPOYPAUUATOG,.

Ac SoUpe éva amho mapddelypa xpriong S1adIkaclwv Kal CUVAPTHOEWV.

MAPAAEIrMA 2

Na ypagei npoypappa to omoio utohoyilel o euBado Tou KUKAov anod
TNV aKTiva Tou.
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To MPOYPAUMA EKTENET TPEIG CUYKEKPIUEVEG ATTAEC AEITOUPYIEC.

a) Awapalel ta 6edopéva, TNV akTiva n omoia mpémel va gival BeTiko¢
apBuog

B) YmoMoyilel to epBado (E=mr?)

y) Tumwvel To anotéAeopa, To eufado, E

Av Kal To TPOypaupa ival TOAU amAd Kal umopei KAANOTA va ypa@ei
XWPIG TN XProN UTTOTIPOYPAMUATWY, AG TO S1ACTIACOUUE OE TPIA UTTOTTPO-
YPAUHATA TTOU EKTEAOUV TIC TPEIC TTAPATIAVW AEITOUPYIEC.

To mpwTo umomPOYpPAUUd TTPEmel va SlaBAdel TNV akTiva Kal va TNV enl-
OTPEPEL 0TO KUPLO TTPOYPApA. AQOoU To uTToTTPOYPAUa TIPETEL va Sla-
Bale 6edopéva, vhomoleital pe Stadikacia. H Siadikacia autr, mou ovo-
pddletal Eicodog_dedopévwy, SéxeTal amod To MANKTPOASYLO TNV TIUA TNG
AKTIVAG TTOU TNV KATOXWPEL 0TN HETABANT AptOUOG Kat éxel we eEAG:

AIAAIKAZRIA Elcodog dedopévev (ApLOpoc)
METABNAHTEZXL
IIPATMATIKES : ApLOpdcC
APXH
APXH EIIANANHYHE
TPAYE ‘Adoe Ttnv okTlivo’
AIABAZE ApLOudc
MEXPIZ OTOY Ap16uéc>0
TENOEX_AIAATKAXTIAXL

To SeUtepo mpémel va urtohoyiel To epPado kat va eMOTPEPEL TNV TIUA
OTO KUPLO TPOYPApa. To uTToTTPOYPapa AUTO TTAiPVEL TNV TIUA TNG OKTi-
VAG KAl EMOTPEPEL POVO [ia TIUr, TNV Tiun Tou EuPadou. Mmopei Aoimdv
va vlomolnBei pe pia cuvapTnon, N omoia EMOTPEPEL Evav TTPAYHATIKO
aplBuo.

H ouvdaptnon Eppado _kukAou(R) éxetal Evav mpaypatikd aploud kat
umoloyiCel To euBadd mou emiong gival évag mpaypaTikdg apldudc. To
€ido¢ Tn¢ ouvdptnong SnAadn n TIUN Tov eMOTPEPEL, SnAWVETAL TNV
apxn g ouvapTong.

ZYNAPTHZH Epfadd xUxAou (R) : INPATMATIKH
ZTAGEPEX
n=3.14
METABNHTEZ
IPATMATIKEZ: R
APXH
EuBadd xUxAou <- II*R"2
TENOX XZYNAPTHZHZ

To Tpito uTOTIPOYPALILIA TUTTWVEL TO armoTéNECUA. EQooov amaiteital amd
auTd N EKTENECN TNE AEITOUPYIAC TNE EKTUTTWONG, TIPETTEL VA LAOTTOINOEL
pe Sadikaoia. H Sadikaoia Ektumwon déxetal and 1o kUplo mpdypappa
MLa TP otn HETAPBANTH) ATTOTEAEGUA KA TNV EKTUTTWVEL.

ATIAAIKAZIA EXTUNWON (ATIOT EAECUN)
METABNAHTEZXL
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NPATMATIKEE : AnOTéA€Ooua
APXH

TPAVE ‘To eufadd 10U KUKAOU el{val :’,AmoTéAecua
TEAOZ!_A JIAATKAYIAY

To KUpLO TTPOYPAUUA TTOU KAAEL OAA TA UTTOTIPOYPAMMATA EXEL WG EENG:

NPOT'PAMMA IIap&de LYRX 2
METABNAHTEZ
[NPATMATIKEX : R, Ep
APXH
KANEZE E{codog dedouévwv (R)
Epn <- EppBadd xUxAou (R)
KANEZE ExtUnwoon (Ep)
TEAOE_HPOI‘PAMMATOE

To mpdypaupa mAéov éxel ohokAnpwbBei. Otav ekteheoTel, Oa (ntriosl and
TO XPNOTN VA €l6AYAYEL pia TIUA YIa TNV aKTiva Kal Ba epgavioel To -
3ado Tou KUKAOL.

Av n eloayouevn TIPA yla TNV akTiva givat 10, ToTe n 086vn Ba mapouoid-
Certa e€nc
AOCe TNV OKT (va

10
To eufodd tou kUkAOU eival : 314

Qotd00 UTTAPXOUV PEPIKA AEMTTA ONUEIQ TTOU APOPOUV OTO TTEPATHA TI-
pwv, Ta omoia Oa SIEUKPIVIOTOUV OTN CUVEXELA.

10.5.1 OploudG Kat KARON GUVAPTHCEWV
Kd&Be ouvdptnon éxetl tnv akdiouBbn doun.
ZLYNAPTHEH 6voua (Aloto noapapétpnyv) : TUNOg ouvapInong

TuApa ONAOCeEwV
APXH

évoua <- E€xrppaocn

TENOX_XZYNAPTHXIHXZ

To évopa TG ouvdptnong sival omolodrmoTe éykupo évoua tng FAQ-
ZAZ. H ANiota mapapétpwy gival pia Aiota PeTaBANTWY, Twv omoiwy oL Ti-
péc petaPiBalovtal otn cuvdapTnon Katd Tnv KARon.

O1 GLVAPTACEIC UTTOPOUV VA EMCTPEPOLV TIUEC OAWV TWV TUTTWV SeSOE-

vwv 1ou urmrootnpilel n yY\wooa. Mia cuvdptnon Aoimdv umopei va givat
MPATMATIKH, AKEPAIA, XAPAKTHPAX, AOTIKH.

2TIG EVTOAEC TOU OWUATOC TNG CUVAPTNONG TTPETTEL UTTOXPEWTIKA VA UTTAP-
XEL Hia EVTOAR eKXWPNONG TIMAG OTO OVORa TNG CLVAPTNONG, OTO TIPON-
youuevo mapddetypa Epupadd_kukhou<-M*RA2,

KdaBe cuvdptnon ekteAeital, OTTwe akpIBwe EKTEAOUVTAL Ol EVOWUATWUE-
VEC OUVAPTAOEIC TNG YAWOOAC. ATTAWG aVa@EPETAL TO OVOUA TNG OE HId
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€K@QPAON I OE Pia EVTOAN Kal EMOTPEPETAL N TIUN TNG. ZTO TAPASELYUA N
ouVAPTNON EKTEAEITAL UE TNV EVTOAA Ep<-Euadso_kukAou (R).

O pNXavIoPOC TTOU EMITUYXAVETAL AUTO €ival o €€N1¢: To KUPLo TPOYpPAp-
Ma TPV TNV KARON TN ouvAptnong yvwpilel Ty T Tng HetaPAnticR.
Katd v kAnon petapifddetal auth n tign otnv avtiotolxn petafAnti R
NG ouvdptnong. H ouvaptnon umoloyiel To epado Tou KUKAOU Kal TO
AMOTENECHA AUTO EKXWPEITAL OTO OVOUA TNG CLUVAPTNONG. Me TO TENOG
TNG oLVAPTNONG YIVETAL EMOTPOPN OTO KUPLO TTIPOYPAUHA, OTTOU N TIUA
Tou gpfadou ekxwpeital otn petaBAntn Eu.

10.5.2 OpiopO¢ Kal KARjon diadikaciwv
Kd&Be diadikacia €xel Tnv akoAoubn dopn.

AIAAIKAZIA Ovopa (Alota TapapéIpnv)
TuApa dNAOCeE®V
APXH
EVTOAEQ
TENOX _AIAATKAXIAXL

To 6voua tn¢ Sadikaciag eival omolodrmoTe éykupo évoua tng MOQE-
YAZ. H ANiota mapapétpwy gival pia Aiota HETABANTWY, TWV OTOIWV Ol TI-
pég petafiBalovral mpog tn Sladikaacia Katd tnv KAHon fi/Kat EMoTpé@o-
VTl 0TO KUPLO TTPOYPAUUA HETA TO TENOC TNE Sladikaoiag. ZTo Cwa TNG
Sladikaciag pmopouv va UTtdpxXouV OTIolECONTIOTE EVTOAEG TNG YAWOOAG.
KaBe diadikaoia ekteleital étav Kalgital amo 1o KUPLo TTPOYPAUUA
AM\n Sladikacia. H kAnon oe Siadikaacia mpayUatomoleital e TNV EVTOAN
KAAEXE, mou akolouBeital amo 1o 6voua tTng dtadikaciag cuvodeudpevo
MEoa o€ TTaPEVOEDEIC e TN AiOTA TTAPAPETPWV.

H yevikn popen tng evtoAng KAAEXE sival

Zovraén
KANEZE 6vopo-9LadLlkaciag (AlOTa-ITUpouéTony)

Mapadeiyua
KANEZE IIp&éelc (A, B, ALapopd)

Ns&rrouvpyia

H ekTéAeon Tou MPoyPAPPATOC SIAKOTTETAL KAl EKTEAOUVTAL Ol EVTO-
Aéc TN Sladikaoiag mou kaAeital. Metd to Tého¢ Tng Siadikaciag n
EKTENEON TOU TIPOYPAUUATOC GUVEXI(ETAL OTIO TNV EVTOAN TTOU OKO-
AouBei. H Aiota twv mapapétpwyv opilel TIC TIMEG TTOU TTEPVOUV OTh
Sladikacia kat TG TINES TTOU auTh emoTPEPEL. H AioTa mapapétpwy
Sev gival UTTOXPEWTIKN).

2T0 TIPONyoUEVO apAdelypa n KARon Twv 600 S1adIKaolwV €YIVE JE TIG
EVTOAEC

KANEZE Elcodog dedouévev (R)
KANEZE ExtUnwon (E)
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Y€ KABe mepimTwon kKArjong Sladikaciag Ymopei va yivetal mépacpa TIHWY
péow TN AioTag MapapéTpwv. Mo OUYKEKPIUEVA, OTNV TTIEPIMTTWON TNG
Sladikaciag Eicodoc_oedopévwy yivetal emMoTpo@r 0To KUPLOo TTPOYPAL-
Ma TG TIMAG TNG akTivag, evw oTn Stadikacia Ektunwon yivetatl petafi-
Baon tng TG Tou euadoul amd To KUplo Poypappa otn dtadikaoia.
AnAadn, n Eicodoc_Sebopévwv SéxeTal Hia TiUr amod MANKTPOAOYLo, TNV
ekXwpei ot petapAntr ApBUOC Kal Katd TV eMOoTPoPn (LETA T TENOG
¢ dtadikaciag) yivetal petaBifaon avtng g TIHAG otn HETABANTA R
TOU KUplou Tipoypdupatoc. AvtiBeta otn Stadikacia EKTUmwon Katd tnv
KAfjon TN petaPiBadletal n tipn g petaBAnTAC E Tou Kuplou mpoypdp-
patog otn petafAnt) Anotéheopa tng Stadikaaiag.

3T0 OUYKEKPIUEVO Tapadetypa kabe Siadikacia éxel amd pia mapAaueTPo.
2T YEVIKN TTEPIMTWON KIMOPOUV va UTTAPXOUV KAMIQ, Hia A TTEPIOCOTEPES
napdapeTpol. Otav umdpxouv TOAEG TTAPAUETPOL, TOTE AANEG XPNOIUO-
molouvTal yta va petafifdoouv Tipéc otn Stadikacia kal AANEC yia va
EMOTPEYPOLV TIPEG OTO KUPLO TIPOYPAMUA.

KdbBe Siadikacia | ouvapTnon PUmopei va KaAEiTal amo To KUPLo TTPOYPa-
pa i amd aAAn dtadikaaia ) cuvapTnon. X& KAOE TEPIMTWON UETA TO TE-
Ao¢ TNG ekTéAEONC TNG S1adikaciag fj TG CUVAPTNONG YIVETAL EMOTPOPN
AKPIBWG PETA TO onpeio am' dmou KARBNKE.

3TN CUVEXELD TTAPOUCLALETAL TO TTAPASELYHA 2 UAOTIOINUEVO OTIG YAWOOEG
Pascal kat Basic.

NMpoypauuatiotiké mepifBdaAdov 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 axktivo:’);
readln (x)
UNTIL x>0;
END;

PROCEDURE output (result:REAL) ;
BEGIN

writeln (To epfadd eival :’,result:6:2)
END;

BEGIN
input (r) ;
e:=areal(r);
output (e)

END.
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NMpoypauuatiotiké mepifBaAdov Basic

Y Mopdde 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 “A®oe 1nv okTtiva : 7, nb
LOOP UNTIL nb > 0
END SUB
SUB Ektypwsh (res)
PRINT “To eufadd tou kKUKAOU elval :”; res
END SUB

FUNCTION Emvado (r)
pi = 3.14

Emvado = pi * r ~ 2
END FUNCTION

10.5.3 lMpaypaTtiKEG Kal TUTTIKEC TTAPAMETPOL

H katavdnon Tou TPOTou TTou YiveTal N avtaAAayn Twv TIHWY avaueoa
OTIC TAPAPETPOUC ival IS1aITEPA ONUAVTIKA KAl YU AuTO a¢ TTAPAKOAOU-
Oriooupe 1o emduevo mapdderyua.

MAPAAEITMA 3

Na ypagei pia Stadikacia n omoia déxetal otnv €icodo SV0 TIPEG Kal
umo)oyi(el Kat emMoTpéPel To ABpolopa Kat T dlagpopd Toug.

NPOT'PAMMA Topéde Lypa 3

A<-5

B<-7

KANEZE Ilp&éelc (A, B, Aitapl, AB6pl)
A<-9

B<-6

KANEZE Tp&éelc (A, B, ALap2, A6p2)

ATIAATIKARIA Tp&ée g (X, Y, Atapopd, ABpoLoua)
METABNAHTEZ

NIPATMATIKEES : X, Y, ALaeopd, ABpoloud
APXH

Alopopd <- X-Y

ABpoLlopa <- X+Y
TENOX AIAATKAXIAXL
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Ot petaPAntéc A, B, Alag1, ABp1, Alagp2, ABp2 sivat peTaBANTEC Tou TIPO-
ypaupatog MNapddetypa_3 Kat amote oLV TIC TPAYHATIKES TTAPAUETPOUC,
€V ol HeTaPAnTéC X,Y, Alagopd, ABpolopa gival petapAntég tng Stadika-
olag Mpdéeig, kat ovopalovtal TUMKEG TTAPAUETPOL.

Ot petapAntéc A, B, Atlag1 kaBwc Kal OAeC ol PeTABANTEC TOU TIPOYPAU-
patog Mapdadetypa_3 Sev eival yvwotég otn Sadikacia Mpda&eig kat avti-
oTolxa OAeg ot petafAnTtég Tng Stadikaociag Mpdaéeig eival AyvwoTeg 01O
npoypappa MNapddeiypa_3. Ta ovopata TwV TUTTIKWY KAl TWV TTPAYUATE
KWV TTAPAUETPWY PUITOoPoUV va gival omoladnmote. A@ou gival ovouata
METABANTWVY O€ SIAPOPETIKA TUAUATA TIPOYPAUUATOC, £iVAL UTTOXPEWTIKA
Sla@opeTIKEG PETAPANTEG, doxeTa av £xouv To id1o dvopa.

‘O\ec o1 peTaPANTEG eival yVwoTEG, £Xouv LoXU 0w AéyeTal, Pdvo yia 1o
TUAMA TTIPOYPAUHATOG OTO oTtoio £€xouv SnAwDE(, IoxUouv dnAadr| Tomikda
Yla TO CUYKEKPIPEVO UTTOTIPOYPAUUA 1) KUPIWG TTPOYPAMKAL.

AG TAPAKOAOUBCOUUE TIWG YIVETAL N ETTIKOIVWVIO AVAUESA OTO TTPOYPA-
pa Mapadetypa_3 kat t Siadikaocia Mpaéelc.

Ot Tipég mou uTTdpxXoLV OTIC METARANTEC TOU TTpOoYPAUUaTOC A,B, Alag1
kat ABp1 divovtal Katd TNV KARon oTig petaBAnTég tng diadikaciag X, Y,
Alagopd, ABpolopa.

‘Etot n petaPAnti X maipvel tnv T 5 kKin Y Ty Tipn 7. Ot peTafAnTég
Alagopd kat ABpotopa Sev maipvouv Kapia TIr, a@ou Ol AVTIOTOIXEG HE-
TaPANTéC AlagT kat ABp1 Sev €XOUV GUYKEKPIUEVN TIUN.

MeTd TNV eKTéNEON TWV EVTOAWV TNG dladikaciag, 6tav eKTENEOTEL N
evtoAn TEAOZ_AIAAIKAZIAY, ot petafBAnTtég Tng Stadikaoiag mou avagé-
povtatl otn dnAwon t¢ diadikaciag Sivouv TIC TIHES TTOU TIEPIEXOULV OTIG
avTioTolkeg HETABANTEG TTou TepAapfBdvovtal oTnv KAfjon Tng Stadikaoi-
ag MNpaéeic. Etotn A maipvel tnv TipR TN X (= 5), n Btnvtipi ing Y (= 7),
n Ala@1 Tn¢ Alagopd (=-2) kat n petaAntri ABp1 tng ABpoioua (= 12).
Me TnVv eMOTPOPN 0TO KUPIO TTPOYPAUMA ONEG Ol BETELG PVAING TTOU Eixav
600¢i otn Sadikacia ameAeuBepwvovTal.

O1 NioTEC TWV TTAPAUETPWVY TIPEMEL VA AKOAOUBOUV TOUG EEG KAVOVEG:

A 5 A 5 > 5 X

B 7 B 7 > 7 Y
Awg 1 Awg 1 > Awagopd
AbBp 1 Adp 1 > ‘ABpolopa

(a) B)

5 X A 5 < 5 X

Y B < Y
-2 Awagopd Awg 1 -2 = -2 Awagpopd
12 ABpolopa Abp 1 12 |« 12 ABpolopa

* orzvor I

H Aiota Twv TUIKWV mapapé-
towv (formal parameter list)
kaBopi(el TI¢ mMaApAUETPOUC
otn érfAlwon tou vmompo-
ypauparog.

H Aiota twv mpayuatikwv ma-
PauéTpwyV (actual parameter
list) kaBopilel Ti¢ mMapaué-
TPOUG OTNV KArjon Tou urmo-
TPOYPAUUATOG.

N J

Mepikég YAwaoeg
npoypappatiopoy
ovopdlouv opiopata Tiqg
TUMNLKEG NAPAMETPOUG
Kat anAd napap€tpouq
UG NMPAYHATIKEG
Nnapapé€Tpouc.

2x. 10.2. [1épacua mapauéTpwv
katd tnv kAon dtadikaciwv
(a) Katdotaon mpwv tnv

KArjon (B) MetaBiBaon tiuwv
Twv petaBAntwv A kai B otig
Xkat Y avtiotoixa (y) Xtn
Siadikaoia ekywpolvTal TIUEG
ot petaPAntéc Alapopd Kai
ABpotoua (6) O tiuéc Twv
TEAEUTAIWY EMOTPEPOVTAL OTIG
Aap1 kait ABp1 Uetd to TéAog
¢ Stadikaoiag.
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H XPHXZH XTOIBAX XTHN KAHZH AIAAIKAZIQON

H évvola tn¢ otoifag gival moAl Xprotun oto 810 To AoYIoHIKO TwV YAWCOWV TTPOYPAUUATIOUOU.
‘Otav pia dtadikacia rj ouvApTnon KaA&ital amod To KUPLOo TIPOYPAHA, TOTE N AUECWCE EMOLEVN OlEL-
Buvon Tou KUplov poypdppaTtog, Tou ovopdletal dievBuvon emotpo@ric (return address), amobn-
KeVETAL Mo TO PETAPPAOTH O€ Hia otoif3a mou ovoudletal otoifa xpdvou ektéAeong (execution time
stack). Meta tnv extéheon tng Stadikaciag 1 tng ouvdptnong n SievBuvon emoTpoPng anwbeital
amo TN oToifa Kal £To1 0 EAEYXOC TOU TIPOYPAUUOTOC HETAPEPETAL KAl TIAAL 0TO KUPLO TTpOypapua. H
TEXVIKN auTh €QappoleTal Kal YEVIKOTEPQ, SnAadn omotednimote pia Sladikacia rj cuvApTnon KaAei
pia dadikacia i cuvdptnon. MNa mapddetypa, £0tw 6TL pia dtadikacia a kalei tn Stadikacia b, mou
ME TN o€1lpd TNC KOAEi TN Stadikacia ¢ K.0.K. XTNV TEPIMTWON auTh ot S1EVBUVOEIC EMOTPOPNC EUPO-
viCovtal otn otoifa pe o1pd ¢, b, a. Metd Tnv ektéheon kaBe Siadikaaiag, n SievBuvon emoTPOPNC

anwBeitat amd tn otoifa

Seiyxvel pia amd Tic moANéC xpnoludtnteg TNG LIFO 18idTtnTtag tng otoifac.

IKGpuo Mpdypappa

kd)\scs Awadikaoia_1

@:\

TEAOS

\

Kal o é\eyxo¢ petafifaletat otn dievBuvon autn. To mapdadelypa auto

v 'Aladikacia_1 P IAwadikacia_2

Kdheoe Awdwacia 21 - TEAOE

®

| Tenos
2x. 10.3. Xprion otoifag
aré 1o METAPPAOTA yIa
T0 XelpIloU6 KARoEWY
- B 2oiBaxpovoy  546kaoiv kai
> 4 EREShERR EMOTPOPWV AT QUTEC

/

1 O aplBudg Twv MPAYUATIKWY KAl TWV TUTIIKWVY TTAPAUETPWY TTPETTEL Va
givat idlog.

I KdBe mpaypatikh mapdueTPOC avTIOTOIXEl OTNV TUTTIKK TTAPAUETPO
mou Bpioketal otnv avtiotolyxn Béon. MNa mapdadelypa, n mPWTN TNG
ANOTOG TWV TUTTIKWV TIAPAUETPWY OTNV TPWTN TNG AMoTag TwVv Tpaypa-
TIKWV TTAOPOAUETPWY K.O.K.

I H TumKr TaPAUETPOG KAl N AVTIOTOLXH TNG TIPAYMATIKN TIPETIEL VA €ival
Tou 15iou TUTTOU.

10.6 | EpBéAela petaBAnTwv-cTabepwv

Kd&Be kuplo mpdypappa 0mwc Kal KaBe urmompoypaupa TEPINAUBAVEL TIG
O1KEC TOU HETAPBANTEC Kal oTaOEPEC.

182 ANANTYZH EOAPMOrQN SE MPOrPAMMATIZITIKO MEPIBAAAON


User
Highlight

User
Highlight

User
Highlight

User
Highlight

User
Highlight

User
Highlight


Ot petaPAntéc autég otn MQIXA gival yVwOoTEC OTO AVTIOTOIXO UTTOTIPO-
ypappa mou dnAwvovtal Kal povo o€ auto. ONeg ot peTaBANTEC (Kal ot
0TaBOEPEQ) Eival TOTIIKEG OTO OUYKEKPIEVO TUAUA TIPOYPAUATOC.

O névog TpéMOC Yia va TTEPAOEL pia TIPA amd éva unoTipOypPapa o€ éva
AAO 11 aTTO TO KUPIWE TTPOYPAUUA OE €vVa UTTOTIPOYPAUUA Eival Stapéoou
TWV TTAPAUETPWY KATA TO 0TASI0 TNE KAONG TOU UTTOTIPOYPAUUATOC Kal
META TO TENOG TNG EKTEAEONC TOU UTTOTTIPOYPAUATOC.

Ac S0UE TOV TTAPAKATW OKEAETO TTIPOYPAUHUATOC

IIPOT'PAMMA ApX LKO
METABAHTEZL

IOPATMATIKES : A, B, T
APXH

TEAOE_IIPOI'PAMMATOZ
AIAAIKAZIA TIphTn
METABAHTES

OPATMATIKEE : A, E, 7, H
APXH

TENOX_AIAATKAXIAZ
AIAAIKAZIA AeUTEEN
METABAHTEZL

AKEPAIET : I', @, I
APXH

TENOEZ_AIAATKAXIAZ

Ot petaPAnTég Tou poypAappaTog ApxIKo pe ovouata A, B, I ival yvw-
OTEC, IOXUOUV HOVO Yia To Tpoypappa. E€w amd to mpdypapua o€ 0Aa ta
umompoypdupata ol petaBAnTég autég dev loxUouv. Emiong n dtadikacia
MpWwTn €xel TIG TPAYUATIKEG HETAPANTEC A, E, Z, H, ot omoieg toxVouv poévo
Yla TN CUYKEKPIPEVN Sladikacia Kal Ox1 yia Ta UTTOAOLTTIA UTTOTTPOYP AU A
TA 1) TO KUPLO TIPOYPAHUA.

H S1adikaacia Agltepn €xel kat auth TiG O1kéG TNG petaPAntégl, ©, I. Ot pe-
TaPANTEG AUTEG loVouV povo yia tn Stadikacia AgUtepn. H petafAntr pe
1o 6vopa I ev €xel kapia oxéon pe TN HETABANTA I Tou KUPLOU TIPOYPAU-
paTog, N pia givatl Tumou Akepaiou Kat n AN tumou Mpaypatikov. Aol
OAEC Ol HETAPANTEC eival TOTTIKEC, TO (610 Ovoua PETABANTAG Umopei va
ep@aviletal o€ S1APOPETIKA TUAMATA TTPOYPAUUATOC, XWPIG va avTioTol-
Xl otnV id1a petaPAnTh. To id1o €ywve kat pe Tn petafAnt R tng aktivag
TOU KUKAOU oTo Tmapddeiyua 2.

‘0,1t loYVEl yia TIG ETABANTEG LOYVEL Kal Yla TIC 0TaOEPEC.

MoANEC YAWOOEC TIPOYPAUUATIOMOU EMITPEMOLV TN XPrioN TwVv PeTapAn-
TWV Kal Twv 0TaBePwV, OXL LOVO OTO TUAUA TTPOYPAUUATOG TTOU SnAWvO-
vTal, aANA Kat o€ AANA 1} aKOUN Kal o€ OAA TA UTTOAOITTA UTTIOTTPOYPAMHATA.
AuTo Trou kKaBopilel TV TIEPLOXI TTOU LIOXVOUV Ol METABANTEC Kal ol 0Tabe-
PEG gival n epBéNela TwV PETABANTWY TNG YAWOOAG.

To TunRua touv mpoypAuUaTog

7ToU toxUouV ol uetaBAnTég
Aéyetal euPédeta (scope) ue-
tafAntwv.

10. YIIONPOTPAMMATA
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Anepiopiotn euPédcia

UMWV HE AT TNV apxr OAEC ol HETABANTEG Kal OAEG o1 0TaBEPEC gival
YVWOTEG Kal UmopoUV VA XpNOLUOTToloUVTal € OTTOI0SHTTOTE TUI A TOU
TPOYPAMHATOG, doxeta mou SnAwBnkav. OAeG ol peTaPANnTEG eival Kabo-
AIKEG.

H ameptoplotn epPélela kKaTaoTpaTnyei TNV Apxr TNG AUTOVOUIAG TWV
uTTOTTPOYPAUMATWY, Snuioupyel TOANA TTPOPBANHATA Kal TEAIKA gival
aduvatn yla Heyala mpoypdppata e TOAA UTTOTIPOYPAMMATA, agoU O
KaBévag mou ypA@EL KATTOI0 UTTOTTPOYPAUA TIPETTEL VA YVWPIlEl Ta oVo-
pata SAwV Twv PETABANTWV TTOU XPNOLOTTOI0UVTAL OTA UTIOAOLTTA UTTO-
TIPOypPAUaTA.

Mepropiouévn euPéieia

H meplopiopévn epféNela umoxpewvel OAeG TIG HETABANTEG TTOU XPNOl-
MOTTOlOUVTAL O€ éVa TUAUA TTPOYPAUUATOC, va SnAwvovTal 6 auTo TO
TUAMA. OAeG o1 HeTAPANTEC gival TOTKEG, IoXUoUV SnAadK yla To uTo-
mpdypaupa oTo omoio SnAwBnkav. Xtn FAQITA £xoulE TIEPIOPIOUEVN
euPBérela.

Ta TTAEOVEKTNATA TNG TIEPLIOPICHEVNC EPPBENELAC Eival N ATTOAUTN AUTOVO-
pia OAwv Twv uTToTpoyPAppATWY Kal n SuvaTdTNTa Va XPNOLUOoTIoLETAlL
omoloSToTE GVoua, XwPiG va evilapépel av To iS1o xpnolpomoleital o
AA\o uToTipoypappa.

Mepikw¢ mepiopiouévn euPédsia

YUP@WVA PE auTr TNV apxr AANEC METABANTEC gival TOTTIKECG KAl AANEG Ka-
BoAikéc. KaBe yA\wooa mpoypappatiopou éxel Toug SIKoUC TNG KAVOVEC
Kal JNXAVIOHOUGE Yl Tov TpOTo Kal TI¢ TpoUnoBéaelg mou opilovTal ol
METABANTEC WG TOTTIKEC 1) KABOAIKEC.

H pepikwg meploptopévn eUPENEID TPOOPEPEL UEPIKA TTAEOVEKTH AT
OTOV TIEMEIPAMEVO TIPOYPAUUATIOTH, OAANG Yl TOV apXAPLO TIEPITAEKEL TO
TIPOYPAHA SUGKOAEVOVTAG TNV AVATTTUEL TOU.

10.7 | Avadpopn

‘Eva uonpoypapipa KaAgitat amd 1o KUpLo Tpoypappa 1} GANO uTtoTIpo-
YPOAUUA. YTTIAPXEL OUWE Kal N SuvatoTNTa £va UTTOTTPOYPAUUA VA KOAEI
ToV €aUTO Tou. H duvatotnta autr amokaAeitatl avadpopr.

H évvola Tn¢ avadpopunc mapoucidotnKe oto Ke@aAalo 3, érou 660nkav
mapadeiypaTa Kal EYIVE pia TpwTN avag@opd oTa TAEOVEKTAHUATA, OANA

Avadpouri ovoudletai n Su- Kat Ta mpofArjpata mou apouctAdel N xprion avadpopIKwY aAYOpiBwy.

varoTnTa VoG UMompoypau- H avadpopur uhomolEital 0ToV TPOYPAUMATIONO UE XPrioN avadpOoIKWY

parog va KaAei tov éQuto Tou. UTTOTTPOYPAUUATWY Kal EMEISN TOCGO N avadpour we €évvola 000 Kal N AeL-
ToupYyia TNC eival apketd TOAUTTAOKEC, Ba TTAPOUGCIACTOUV AVAAUTIKA OTN
OUVEXELQ.

O oplopog kaBe avadpopIkoU UTIOTIPOYPAMATOC £XEl VO TUAMATA, TNV
avadpouikn oxéon Kat tTnv Tipn BAong r cuvonkn TepUATIOUOU.

Ac e€eTdooupe TOo MAPASELY A UTTOAOYIGHIOU TOU TIAPAYOVTIKOU:
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To mapayovtiké opiletal avadpouikd we €Ne:

| ne(n-1)." avn>0
nl=

1 avn=0
Tiun Baong ; cuVOAKN TEPUATIOUOU €ival n TIUR Tou opileTal yia pia
OUYKEKPLUEVN TIUA TNG TTAPAUETPOU TNG CLVAPTNONG, OTO TTAPASELYA N
TR givat 1 ya n=0.
Avadpopikr oxéon givat n n*(n-1)!, 6mou n Tiur ™g cuvapTNoNG UTTOAOYI-
Cetal e Baon TIC MPONYOUUEVEC TILEC TNG CUVAPTNONC, Ol OTTIOIEC TTPETTEL
Va UTTOAOYIOTOUV.
Ol oUVOPTNOELC OTN YAWOOA TTOU UAOTIOIOUV TOV UTTOAOYIGHO TOU TTapayo-
VTIKOU TG0 avadpoptkd 600 Kal EMAVAANTITIKA gival ot €€AC.

ZYNAPTHZH IlapoayovT Lko (N) :AKEPATIA
Yooy LOpd¢ TOU MapayovT LKOU pe avadpop LKA & Lad Lkacia
METABAHTEZ
AKEPATIEX: N
APXH
AN N=0 TOTE
Hopoyovtlko <— 1
ANNIQE
Hopayovt Lko <— N*IlapoyovT Lko (N-1)
TENOZ_AN
TENOEX_EZYNAPTHIHZ

ZYNAPTHZH IIapayovt Lxo (N) :AKEPAIA
Yooy Lopdg ToU nopayovT LKOU P enavaAnnt LKA dLad Lkacia
METABAHTEZ

AKEPAIEZ: i, N
APXH

Fact <=1

T'IA i AINO 2 MEXPI N

Fact <- Fact*i

TENOX EIIANANHWHE

TENOEX_EZYNAPTHIHZ

Kat o1 800 auTég OLUVAPTAOTELC, N TTPWTN AvadPOUIKA Kal n deUTepn ema-
VAANTITIKY, €xouv To ib10 amotéAeopa. To avadpouiké umonpdypapua,
eneldn ekepalel akpIPwe TNV aAyeBpikr cuvdptnon umoAoyIopoU Tou
TTAPAYOVTIKOU, gival 1o amAo otn Statumwon, aAAd givat o SUoKoAo
OTNV KATavonon Tou TPOTIOU TTOU AEITOUPYEL.

Fevikd n évvola TG avadpopng Kabwe Kal o TPOTIOC e TOV OTTOI0 EKTE-
Aeital pia avadpouikn diadikacia amd Tov UNToAoyIoTH TTaPouctalel otV
apxr) SuckoAia otnv KaTavonon TnG.

A¢ TapakoAoUB OOV UE TOV TPOTTO HE ToV omoio umoAoyileTal To 5! pe TN
XPNon TnG avadpouikng cuvaptnong MapayovTiko().

Epooov n mapduUeTpog TNE ouvapTNOoNG gival apxika 5, didgopn dnia-
61 Tou 0, KaAeital n cuvdptnon MapayovTikd(4). TN CUVEXELD, ETIELON
N MAPAUETPOC gival didipopn Tou undevog, kaAeital To MNMapayovtiko(3)

10. YIIONPOTPAMMATA
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kat n Stadikaoia cuveyiletal OTwWC SeiXVel TO OXAHA HEXPL TNV KARON TOU
Mapayovtikd(0).

Mapayovtiko(5)

\

N Mapayovuké | <—N* | TMapayovuko(N-1)

5

Mapayovrtiko(4)

\

N Mapayovtuké | <= N*| MNapayoviiko(N-1)

4

Mapayovrtiko(3)

\

N Mapayoviiké | <= N*| lMapayoviiko(N-1)

3

\

Mapayovriko(2)

N Mapayoviiké | <—N*| Mapayoviiko(N-1)

2

|

Mapayovtiko(1)

N Mapayoviiké | <—N*| MMapayoviiko(N-1)

1

|

Mapayovtiko(0)

N Mapayovuké <-1

0

MNa v tpA tng mapapétpou N=0 1o Mapayovtikd(0) Exel TiPA 1, TNV TIUR
Baonc. Etol apyilel n avtiotpogn diadikacia umohoylopou diadoxikd
TOU UTTOAOYIOMOU TWV cuvapTtiocwy MNapayovTikd(2)=1*2, MapayovTi-
K0O(3)=2*3, Mapayovtikd(4)=6*4 omwg deixvel TO TOPAKATW CYHHA.

To televtaio Bripa gival o urmtoAoyIouog Tou MNapayovtikd(5)=24*5. H tiun
auth dnAadn 120 eivat n Tiun mou N cuVAPTNON TENKA EMIOTPEPEL.
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Mapayovtiko(5)

N Mapayoviiké | < - N* | [Mapayoviiko(N-1)
5 120

Mapayovrtiko(4)
N Mapayovuké | <—N* | Tapayovuko(N-1)
4 24

Mapayovrtiko(3)
N Mapayoviiké | < — N* | TMapayoviiko(N-1)
3 6

MapayovTiko(2)
N Mapayovuké | <—N* | Tapayovuko(N-1)
2 2

Mapayovrtiko(1)
N Mapayoviiké | <= N*| TMapayoviiko(N-1)
1 1

Mapayovtiké(0)
N Mapayovtké <-1

0 1

MoAU ouxvd mpofAfjuata ta omoia pmopouv va AuBouv ue xprion ava-
Spourg Auvovtal Kat P amhoUg emavainmtikoug alyopibuouc. Mapadeiy-
HaTa TTOPOUCIACTNKAV OTO KEPAAALO 3, OTTOU €YIVE Kal CUYKPLON HETAEL
Twv Vo pebodwv. ESw emavalaupavoupe 0Tl av Kat n avadpour @aive-
TAL WG TTLO PUOCLKOG TPOTIOC TIPOYPAUUATIOHOU, TIPETEL VA XPNOLUOTIOLETAL
HE HETPO, YiaTi To KEPSOG OE XpOVOo TIPOYPAUMATIONOU Snpoupyei cuxvd

OTIWAELQ OE XPOVO EKTEAEONG,.

O pnxavigpég
dwaxeipiong twv
avadpouLKWV
dladikacwyv ané to
METaQPAoTA KAVEL XpAoN
puag otoifag. Katd tnv
KAAGN plag avadpopikAg
dwadikaciag and tnv

{d1a puAdooovtal o

pia otoiBa OAeg oL TLHEG
TWV JETABANTQY, Nou
€X0UuV MpLv TNV KARGn
(Aettoupyia wBnan).
Katd tnv emotpopn
avacupovial oL TLHEG
autég ané tn otoifa
(Aettoupyia anwbnon)
Kat ot n dtadikacia
pnopei va ouvexioet in
Aettoupyia Tng pE TIG
nponyoUHEVEG TIUEG.
Mpogavwg, av undpxouv
OLadoxIKEG KAROELG

tng dtadikaciag, Adyw
tng Wiétntag LIFO pe
tnv onoia Aettoupyei n
otoipa, eao@alietat
ot e€dyovtal ané autn
oL NA€ov NPOoQateG
TIHEG TwV HeTaBANTQY,
OnAadn autég nou
anoBnkeUTtnKav Katd tnv
teleutaia KARoN.
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NMpoypauuatiotiko mepifBaAAov 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 i:=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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Avakepahaiwon @

3T0 KEQANAIO AUTO TTAPOUCIACTNKAV Ol APXEG KAl TA XAPAKTNPIOTIKA TOU
TUNMATIKOU TIPOYPAMUATIONOU Kal 0 TPOTIOG oV XElpieTal Ta uTToTTPO-
ypdauuata n MAQX>A.

H xprjon unompoypappdtwy o€ éva mpoypapLd TapouctAlel TTOAA TIAE-
OVEKTAMATA, a@oU SIEUKOAUVEL TNV avATTTuEn Twv aAyopiBuwv Kal Tnv
uAoToinon Tou TPOYPAUUATOG O AlydTEPO HANLOTA XPOVO Kat S1EUKOAU-
VEL TNV Katavonon kat tn §10pBwaor) tou. Yrdpxouv U0 18wV UToTPOo-
ypdupaTa, ol cUVAPTAOCELS Kal o1 Siadikaciec. H ouvdptnon mapdyet éva
QTTOTENECHA KAl EMOTPEPEL HOVO Hia TIUR, EVw ol S1adIKkaoieg umopouv
Va EKTENOUV ONEC TIC EVEPYELEC EVOC TTIPOYPAUMATOC. Ta UTTOTTPOYPAU AT
ETTIKOIVWVOUV PETAEY TOUG KABWCE Kal UE TO KUPLO TIPOYPAUUA HIE TN Bo-
NOEIa TWV TAPAUETPWV. 2TN SAAWGCN TOL UTTOTIPOYPAUMATOC BpiokovTal
Ol TUTTIKEC TTAPAETPOL, EVW OL TIPAYUATIKEG TTAPAPETPOL BpiokovTal 0TV
EVTOAN KAong Tou unonpoypdpupatoc. O1 Siadikacieg evepyomolouvTal
otn MQZZA pe tnv evioAr) KAAEZE, evw ol GUVOPTIOEIG HOVO LE TNV ava-
YPO®r] TOU OVOUOTOG TOUG UECQA OE Uia EKPPaon.

H Suvatotnta evog uToTIPOYPAUATOC VA KOAEL TOV €QUTO TOU ovoudde-
Tat avadpopn. MoAL cuxvd ta mpofAruata mou AVvovTal Pe avadpopn
pmmopouv va AuBouv e xprion aniig emavaAnyng.

Né€sic-kAelda

Tunpa mpoypdaupatog,
Awadikaoia,
Juvdptnon,
Mapdauetpog,

Eupélela mapapétpwy,

Avadpopn

~

Epwtrioslc - Oépata yia ovlitnon @
. Nwg opiletal 0 TUNUATIKOG TTIPOYPAUUATIOUOG;

. Mota Ta Bacikd XapaKTNEIOTIKA TWV UTTOTIPOYPAUMATWY;

. Moia n S1apopd MaPAPETPWY KAl ATTAWV HETAPBANTWY;

. Moia n Baoikn Stapopd S1adIKACIWY Kal GUVAPTACEWVY;

. NMwc¢ ekteleital pia cuvdptnon;

. NMwc¢ kaAeitat pia Stadikacia;

. Mota n 61agopd TUTTIKWV Kal TIPAYHATIKWVY TTOPAPETPWY;

00 N O B A W N =

. MWw¢ yivetal n avtaA\ayr TwV TIMWV AVAPESA OTIC TUTTIKEC KAl TIPAYLIA-
TIKEC TTOPAPETPOUC AWOE €va TTAPASELYUA AVTAANAYNC TTAPAUETPWV.
9. Tiovopddletal epPéNela peTaBAnTwy;

10. Tt givat n avadpoun;

11. Mota gival Ta Tppata mou mepAapBavel KABe avadpPOoUIKOG 0PIoUOG;
Awoe éva mapadetyua.

10. YIIONPOTPAMMATA
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Elcaywyn

H avaykn dnuioupyiag cuyxpovwy mepIBarlovIwy epyaciag, mpooava-
TONOMPEVWY 0TN PIMKOTNTA EMIKOIVWVIOG [IE TO XPNOTN, £PEPE OPATTIKEG
aA\ayé¢ OTOV TTPOYPAUUATIONO KAl TO TIPOYPAUUATIOTIKA Epyaleia. Y&
€va oLYXPOVO TIPOYPAUUATIOTIKO TTEPIBAANNOV Ol €VVOIEC TOU AVTIKEIUE-
VOOTPAPOUC, TOU 0SNYOUEVOU ATIO YEYOVOTA TTPOYPAMMATIOMOU KAl TNG
omTIKAG oxediaong gival Bacikd xapaktnploTikd. NMapéxovtal pia oeipd
amo ypa@ikd epyaleia yia tnv mAfpn umootripién Kal EUKOAOTEPN Kal
TayUtepn avantuén mpoypapupdtwy. ISlaitepo yvwplopa tTwv mepIBai-
AOVTWV autwv gival n éugaocn mou Sivetal oTo Ypa@ikd epIBANoV Kal
OTNV EMKOWVWVIA TNG EQAPUOYNAS ME TO XPrioTN. AKOUN Ol EQApPIOYEC ev
eival amopovwéveg, aANd ocuvepydlovTal Pe AANEC EQAPUOYEC Kal ETE-
poyevn mepIBariovTa.

AdakTiKoi oTéYO!I

2TOXOl TOU KEPaAaiou auTou gival ot pabnTéc:
U va opilouv Ti¢ £€VVoleC QVTIKEIPEVO, IB10TNTA, YEYOVOC, uéBodog,

U va Satunvouv ) pebodoloyia oxeS1aouol piag Epapuoyng oe éva
oUYXPOVO TIPOYPAUUATIOTIKO TIEPIBANOV,

U va avaAbouV Hia epapuoyr HECA amod avTIKEIUEVA Kal YEYOVOTa,

U va kataokeudlouv amd mpoypauaTta o€ GUYyXPOVaA TTPOYPAUUATIOTI-
KA mepIBaANovTa cuvOUAlOVTAG TA LE TIC YVWOELG TOUG OTOV TUNUATL-
KO Kal 0To SOUNUEVO TTIPOYPAUHUATIOUO.

MNpogpwTtAOEIC

3 Toleg gival ol TEXVIKEG TTIPOYPAMMATIONOU TTou epapuolovTal o€ €va
oUYXPOVO TIPOYPAUUATIOTIKO TIEPIBANOV;

3 Eival eQIKTO va XpnOIHOTIO 00U E SIOPOPETIKEG TEXVIKEG TIPOYPOL-
MaTIOPOU 0TNV avAamtuén UIag EQApPUOYAS

3 Hepappoyn VEwV TEXVIKWY TTPOYPAUUATIONOU KATAPYEL TIG UTTAPXOU-
GEG;

3 Otav avaQepOPAoTE OE EQAPUOYH VEWV TEXVIKWV TTIPOYPAUUATIOUOU
KaT' avaykn SUCKOAEVETAL TO €PYO TOU TIPOYPAUMATIOTH;

3 TMola Ta mAeoveKTAATA EVOG CUYXPOVOU TIPOYPAUMATIOTIKOU TIEPL-
BaMovTog;

3 Eival e@Ikto va emMTUXOUHE T CUVEPYATIA SIAPOPETIKWY EQAPHOYWV
o€ éva ouyxpovo mepIBarlov gpyaciac;
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11.1 | AvuiKElpeVOOTPAPAG
TIPOYPOAUMATIOMOC

Ta KAaoIKA poypauatIoTIKA epIBailovta epyaciag odriyncav otnv
avAantuén MOAUTTAOKWV TTPOIOVTWVY AOYIGUIKOU, TTOU N KATAOKEUT TOUG
Kl N OUVTAPENOT TOUC analtoVoe I81IKOUC HE BABIEC YVWOEIC OE EMIUE-
pPOoUG Béuata, OTTWC TEXVIKEG Slaxeiplong vnuNg, mPAOTUTIA ETTIKOIVWVI-
ag, €181KEC YAWOOEC TTPOYPAUUATIONOU Kal AEITOUpYIKA cuotrhpata. H
TTIOAUTTAOKOTNTA KATACKEUNE TOU AOYIOUIKOU Snpoupynoe Tautoxpova
TPOBANMATIOHOUC Kal SpopoAdynoe amomelpeC e€EVPEONC PIAIKOTEPWVY
TEXVIKWV Kal HeBOSwv oxedlaopol mpoypappdtwy. AT TNV AAAN TTAEL-
pA n povtelomoinon Tou avBpWTIvou CUANOYICHOU HECW TNG TEXVNTAG
vonuoouvng ékave @avepn Tnv avdaykn tng dSnuioupyiag evog dtagpope-
TIKOU TTPOYPAUMATIOTIKOU TrEPIBAAovVTOC TTou Ba opadomnololoe otnv
(610 ovTOTNTA OAEC TIC TANPOPOPIEC Kal IBIOTNTEC TTOU APOPOVTAV OTNV
i6la évvola.

O aVTIKEIPEVOOTPAPNG OXESIAOUOC TPOYPAMMATWY YEVVIETAL ATTO TNV
TPOOTIABEIA AVTIPETWTIIONG AUTWV AKPIBWS Twv {nTNUdTwy. Xpnot-
HOTIOLWVTAG TOV OPO AVTIKEIMEVOSTPAPHRG TPOYPAHHATIGHOG (object
- oriented programming) §gv ava@epOUACTE O€ KATIOIO CUYKEKPIUEVO
TIPOIOV 1) I YAWO oA TIPOYPAUUATIOMOU, aANA o€ éva S1a@opeTikd TpOTo
TTPOCEYYIONG TTPORANUATWY LIE TOV UTTOAOYIOTH.

O aVTIKEINEVOOTPAPNG TTPOYPAMMATIONOG 1] N AVTIKEIUEVOOTPAPNG OXE-
Siaon mpoékuPe amod TN OTIyUr TToL amavTROnKe S1APOPETIKA —amo 6,TL
amavtioTav péxpl 1ote- 1o epwtnua "H dour Twv mpoypauudtwy ivai
TTPOTIUOTEPO va oTnpiletal 0TI “evépyelec” 1) ota debouéva;”. H véa amnd-
vtnon mou 600nke, n amdvtnon "dedouéva’, mpoodiopilel kal Tn Pacikn
Slapopd avapeoa oTi¢ TaPASOCIAKES TIPOYPAMMATIOTIKEG TEXVIKEG KAl
OTNV QVTIKEIMEVOOTPAPN TIPOOCEYYION N OToia TTEPLYPAPEL "evépyeleg”
(eme&epyaoia) mou epapudlovtal mavw oe dedopéval.

H avtikeipevootpagric oxediaon howmdv ekAappavel oav mpwtevovta do-
MIKA oTolxeia evog mpoypdaupatog ta dedopéva, amod Ta omoia Snuioup-
youvTal ue KATAAANAN Hop@oToinon Ta avtikeipeva. Auth n oxediaon
amodeixOnke 0TI EM@PEPEL KANUTEPA ATTOTEAECHATA, APOU TA TIPOYPA-
pata mou SnuioupyouvTal Eival TTEPIOCOTEPO EVENIKTA, EMTAVAXPNOLUO-
TIOIN 1A KAl TIEPIOCOTEPO PINIKAL.

Ot BepeMWBEIG APXEG TOU AVTIKEINEVOOTPAPOUE TTIPOYPAMMATIOHOU TTN-
ydadouv amo Tov KabnuePIvo PAC QUOIKO KOOWO. XTnpiovTal 0TO YEYOVO(
OTL Yla VA YTTOPECEL KATTOLOG VA KATAVONOEL AYVWOTEG OE AUTOV EVVOIEG,
Ba mpémel va kaBodnynOei péow TG MPOCOUOIWONG TWV AYVWOTWY au-
TWV EVVOLWV avTioTolyi{ovTag aUTEG O€ TIPAKTIKEG YVWOELG KAl EIKOVEG
amnd 1o TEPIBANNOV Tou, TIG oTToieg YVwpilel Kal Pmopel TTOAU eUKoAa va
XEIPIOTEL ZUUPWVA PE TNV AVTIKEIPNEVOOTPAP Bewpia avamtuéng epap-
HOYWV, N TPOOCEyylon KAOs mpofAHATOC TTPETTEL VA YIVETAL UE QUOIKN
gppnveia kat va pn otnpiletal o mOAUTTAOKA TEXVIKA {NTHUATA.

T UyXpOova AVTIKEIPEVOOTPAPH TIPOYPAUUATIOTIKA mepIBAAovTa gival n
Visual C++, n Java, n Visual Basic, To Delphi.

11. ZYTXPONA NMPOrPAMMATIZTIKA NEPIBAAAONTA

Meta&l 1wv npodtwv
QVTLKELUEVOOTPAPWY
YAwoowv
NPOYPUMMATIGHOU Nou
el@aviotnkav gival n
Simula kat n Smalltalk.
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11.1.1 AvtiKeipeva

Baoikd otolygia Tou AVTIKEIUEVOTTPAPOUE TIPOYPAUUATIOUOU AmTOTEAOUV
Ta avtikeipeva (objects). Av pifoupe pia patid yopw pag, 6a mapatn-
priooupe 6Ti To mepIBANOV pag anoteAeital and avTiKeipyeva, Ta omoia
MTTOPOUME TTOAU eUKOAA VA avTIAN@OOUUE Kal Va XEIPIOTOUUE. Q¢ mapa-
OEelyHaTA AVTIKEIUEVWY UTTOPOUE VO AVAPEPOUE €Va AUTOKIVNTO, Hid
pmdAa kahabBoo@aipiong, éva TTAyKAKI, €va TTOPTOKAAL Kal évav dvBpwro
(oxAua 11.1).

Zx. 11.1. Avtikeiueva armé to uolIKo mepif3aAlov

Kd&Be avtikeipevo gival euSIAKPITO KAl AUTAPKEC, EVW TO GUVOAO TwV Xa-
POKTNPELOTIKWY IOI0TATWY TTOU TIPOCSIoPIouV UE AETTTOUEPELA TN PUOIKNA
Tou untéotaon. lNa mapddelypa, pia pmdia kahabooaipiong xel oxXnua,
eival kataokevaopévn amd KAoLo UAIKO, €xel kamolo xpwpa. O avBpw-
TTOG £XEL ETTIONG XOPAKTNPLOTIKA (1016TNTEC) OTTWC OVoua, BAPOC, NUEPO-
pnvia yévvnong, XpwHa Jatiwv KA. Eival pgavég oti n meptypagry vog
avTIKEIPEVOU KaBopiletal amd TI¢ TIWES TwV eMPEPouC ISloTATWVY Tou. MNa
TMAPASELYUQ, TO XPWHA TNG UITAAag KadaBoo@aiplong ival mopTokaAi, To
oxfAua NG gival oTPpoyyuld, To XpWHA TWV HATIWV TOU avBpwTou gival
Kaotavo.

Av TTAPATNPNOOUUE AEMTOUEPEDTEPA €VA AVTIKEIUEVO, Ba S1ATTIOTWOOUUE
OTILTTIEPIEXEL KA KAVOVEC CUUTTEPLPOPAG, "yYVwpilel" SnAadr mwg mpémel va
avTidpAaocel OTav pia evépyela aoknBei emdvw Tou. Av pi§oupe Tnv umaia
kaAaBooaipiong amd kamolo LYoc, autr Ba avarmnénoel oTo MATwHA,
av tnv méooupe Ba arolwbei To oxAua ¢ (oxAua 11.2).

Zx. 11.2. Suumepipopd avtikeiuévou umdag kalaboogaipiong
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Mwg givat Opwe Suvato va cuvOUACOUUE TOV KABNUEPIVO PO KOOUO UE
TOV KOOPO TNG MANPOPOPIKAG Ma QUOIKA PE TNV TTPOCOUOIWOoN TWV CU-
OTATIKWY HIOG EQAPHUOYNG WG QUOIKA AVTIKEIUEVA.

Y€ Ia epapuoyn, éva avTikeipevo gival o opadomolinuévoc cuvduaoudg
kwdika kal dedopévwy, Ta omoia €xoupe TN SuvaTOTNTA VA TA XEIPIOTOU-
ME eviaia. ATIO TN MEPLA EVOC TIPoYPAUaTIoTH, Ta dedopéva (data) amo-
TEAOUV Ta XOPAKTNPIOTIKA Kal ol eVEPYELEC (operations) kaBopilouv Tn
OUUTTEPLPOPA EVOG AVTIKEIPEVOU. Ol EVEPYEIEG OTOV AVTIKEIMEVOOTPAPH
TIPOYPAUMATIONS avagépovTal Kal w¢ péBodot (methods).

To "XTiOIHO" HIOG AVTIKEIUEVOOTPAPOUG EQAPHOYNG EMTUYXAVETAL PE TN
Snpovpyia Kal TO XEIPIOUO AVTIKEIMEVWV. X € UEPIKA AVTIKEIUEVOOTPAPN
TIPOYPAUMUATIOTIKA TIEPIBANNOVTA TA AVTIKEIMEVA TNG EQAPHUOYNAC UTTO-
pouV va dnuloupyouvTal €ite péow KWOLIKA €ite pe TN BorBela KaTdA-
ANAWV YpA@IKWV EPYAAEiwY, oe AANA TTAAL, SnuioupyouvTal HéVO HECW
KWAIKa. Ta QVTIKEIPEVA A EQAPHOYAC MTTOPEL val Eival €iTe YpaQIKA, EiTe
Oxl. Mepikd ypa@ikd avTikeipeva mou umootnpifouv TOANG AVTIKEIUEVO-
OTPAPH TTPOYPAUUATIOTIKA TTEPIBANOVTA, OTIWG I POPUA, VA TIANKTPO
€VTOANC, éva mhaiolo AioTag, éva mhaiolo ouvBeTng Aiotag, éva mhaiolo
eNEyXOU, éva TTANKTPO EVTOAAG Kal Uia IKOVA @aivovtal oto oxrfiua 11.3.

2x. 11.3. [pagikd avTIKelueva pIag Qapuroyns

MoAAG amd ta cUyXpPova TPOYPAUUATIOTIKA AVTIKEIMEVOOTPAPH TTEQL-
BaM\ovta mpoo@épouv Evav aplBud TPOKABOPICHEVWVY AVTIKEIUEVWY,
Ta omoia pmopouLv va a&lomoinBouv péoa otnv epappoyr. Guoikd dev
nieplopiCouv ToV MPOYPAUUATIOTH OTO XEIPIOUO AUTWVY Kal HOVo Twv
TIPOKABOPIOUEVWY AVTIKEIEVWY, AAAA TOU ETIITPETTOLV, HECW EVTOAWV
TIPOYPAUUATOC, TO OXESIAOUO VEWV AVTIKEINEVWY TIPOCAPHOCUEVWV OTIG
SIKEC TOU AVAYKEG,.

3 € L0 EPAPMOYH UTTOPOUE VA CUUTTEPIAABOULIE KAl N YPAPIKA AVTIKE(-
peva. AuTo onuaivel 6Tt TO AVTIKEIUEVO UTTAPXEL, OANA Sev €xel e€wTepIKA
XOPOKTNPIOTIKA. TéTola €101KA AVTIKEIPIEVA OE HIA EQAPUOYN UTTOPE( va
poo@épovTal éTolpa amd 1o mePIBAAov avantuéng, al\d pmopei kat
0 TTIPOYPAMMATIOTAC VA SNUIOUPYROEL KAl KAlVOUPYIA QVTIKEPEVA, péoa
anmé TUARMATA KWSIKA.

11. ZYTXPONA NMPOrPAMMATIZTIKA NEPIBAAAONTA
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Ztn Smalltalk,
aVILKELYEVOOTPAPA
yAwooa
npoypapuatiopou,
KaBeTi,
oupnepl\agfavopévav
TwV KAdoewy, Bewpeital
avukeipevo. H kAdon
ekAapBdvetal oav éva
oTlyHLoTUNO plag KAdong
avwtépou ennédou

nou KaAeital petakAdon
(metaclass).

11.1.2 KAaoeic

'Onwe AdN avagpépaple, £va avTIKEIUEVO Eival AUTAPKEG, €xel OnAadn T
OIKA TOU QUOIKN UTTOOTACK KAl TAUTOTNTA. AUTO TIPAKTIKA onuaivel 6Tl
aKON Kat av U0 avTIKEipevVa €Xouv akpIPWE TIG iIB1EC TIUEG OTIC IBIOTNTEC
Tou¢ e€akolouBoUv va mapapévouv Suo ave€dptnta avTikeipeva. MNa ma-
padetypa, SVo pmaleg kahaboo@aipiong éxouv Ta idla XapaAKTNPIOTIKA,
KABe popd OpwC o€ éva Trayvidl xpnolpomoleital pdvo Hia amd auTEC,
MrmopoUE va XapaKTNPiooUUE TNV évvola Umala KahaBoo@aiplong wg
To pdTUTIO SNUIoLpYiag avefApTNTWV aAvTIKEIWEVWY UrmdAac. Kabe ave-
£aptnTo avTiKeipevo amoTelei éva oTiyuidturo (instance) Tou yevikou TU-
mou pmdAa KahaBoao@aipiong. O YEVIKOC TUTIOC EVOC AVTIKEIMEVOU KANE(-
Tat KAG@on (class) kat kaBopilel TIC apXIKES IBIOTNTEG KAl TN CUPTTEPLPOPA
KABE aVTIKEIMEVOU TTOU TIPOEPXETAL ATTO AUTH.

Y€ éVa QVTIKEIUEVOOTPAPEC TIPOYPAUUATIOTIKO TIEPIBANNOV N uooTAPIEN
KAdoswv amotelei kupiapxo otolxeio. H kKAdon eival n otatikn meplypa-
@1} EVOC GUVONOU aVTIKEIUEVWVY. ONa Ta avTiKeipeva SnuiovpyolvTal we
akpIfn avtiypapa tng KAAoNC Toud. Na mapddetyua, S1apopeTIKA AVTIKE(-
MEVA EIKOVAC ATTOTEAOUV CTIYUIOTUTIA TNG KAAONC EIKOVA.

11.1.3 1816TNnTEG

Katd tn dnuioupyia Toug Ta S1aQOPETIKA AUTA AVTIKEIUEVA EXOLV TIG IOLEG
1810TNTEG Kal avTIOPOULV HE ToV (610 TPOTIO O OTTOL0 HAVUUA AVIXVEUTEI
amd 1o mepIBAailov Touc. KaBéva amo ta avTikeipeva IKOVAC KANpovo-
MEl TIC aPXIKEG IB1OTNTEG KAl TN CUMTTEPLPOPA TOU ATTO TNV KAAON €IKOVA.
Q0TO0O0 O TTPOYPAUUATIOTNG £XEL TN SUVATOTNTA, UETATPETTOVTAG TIG TIMEC
Twv 18lotTwv ToUuC (attributes 1} properties), va diapopewaoel SiagopeTi-
KA TNV €€WTEPIKA EUPAVION TWV AVTIKEIUEVWY. MTTopE( emiong e T oLy-
YPa®n Twv KATAANAWY EVTOAWV KWSIKA VA aVTIOTOLXNOEL OlAPOPETIKEG
£pyaoiec og KaBEva amod AUTA TA AVTIKEIUEVA EIKOVAC.

'Onw¢ akpIBwc gival S5uvatov 0TO PUGCIKO HAG KOOUO VA HETATPEYOUUE
TO XAPAKTNPIOTIKA EVOC AVTIKEIUEVOU, Yia Tapadelypa va aAa&ouue
TO XpWHaA VO ToSNAAToU 1} TN B€on evOC GWTIOTIKOU, £TOL KAl OF [id
QVTIKEIPNEVOOTPAYPN EQappoyn éxoupe Tn duvatotnta i va aAd&oupe
TO XpWHa, TN B€on, 1o péyebog 1 61molo AANO XAPAKTNPLOTIKO TOU avTi-
KEIUEVOU EMOUUOUE.

Y€ £Va YPAQPIKO QVTIKEILEVOOTPAPEC TIEPIBANAOV AVATTITUENC EQPAPOYWY,
o1 1810TNTEC TWV AVTIKEIPMEVWVY gival SuvaTd va TTAPOUV APXIKEG TIUEG KATA
TO OXeSIA0MO, ANNA TIC TTEPIOOATEPES POPEC EXOUUE TN SuVATOTNTA VA TIG
METATPEPOUE KAl KATA TNV EKTENEDGN TNG EPAPOYNAG.

Katd 1o oxedlaouo puag epapuoyng moAAd amo ta ocuyxpova mepBAai-
AovTta avamtuéng epappoywv pAg mapéxouv KataAnAa epyaleia, 6mwg
napdBupo 18lotATwyV (properties window), mou gp@avifouv TNV TIPNA
KABg 1816TNTAG EVOC AVTIKEIMEVOU KAl HAG ETITPETOLV TN UETATPOTTH TOUG.

‘Otav BéNoupe va HETATPEPOUME TNV TIUA KIAG IO10TNTAG KOTA TNV EKTENE-
on HLag epappoyng, emeldn dev éxoups mMPOoacn ota epyaleia Tou pag
TapEXEL To TEPIBANNOV AVATTITUENG, TTPETEL VA ETTEUROUME SUVAUIKA LE TN
XPNon eVTIoAwv KwOIKA. XTa TIEPIOCOTEPA AVTIKEIUEVOOTPAPH TIPOYPAL-
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patioTikd mepiBarovta, émwe n Visual C+ + rj n Visual Basic, pia evtoAn

anmodoong TIPAG O€ I810TNTA €XEL TN MOPYPN:

Avtikeipgevo.ldidtnta =Tun

TNV TAPATIAVW EVTOAN 0 0POC AVTIKEIUEVO AVTITPOCWITEVETAL ATTO HIA
1816TNTA N omoia xapaktnpilel povadikd To emMOUUNTO AVTIKE(UEVO. TU-

viiBw¢ aut n 1816TNTa €ival 1o ‘Ovopua Tou aVTIKEIUEVOU.

/

XAPAKTHPIZTIKA ANTIKEIMENOXTPA®QN NMEPIBAAAONTQN
ANANTY=HZ EOAPMOIQN

To BaoIKOTEPO XAPAKTNPIOTIKSO EVOC AVTIKEIMEVOOTPAPOUG TTEPIBANOVTOC avATTITUENG EPAPUOYWY
gival, 6w O mpoavagépape, N KAAon. Eva mpayuatika avTIKEUEVOOTPAPES TIEPIBANNOV aVATTTU-
&N epappoywv mpémel va SLaBETEL AKOUN TA TTAPAKATW XAPAKTNPLIOTIKA:

Yrnootrpi€n agpnenpévwy tunwv (Data abstraction). KaBe avtikeipevo meptypagetat wg uhomoi-
non agnenuévwy Tumwv. Kabe apnpnuévog Tumog éxel we Sopikd Tou otolyeia dedopéva Kat ou-
YKEKPIUEVOUC KAVOVEC CUUTTEPIPOPAC. Eva aVTIKEIUEVO TIEPIYPAPETAL ATTO CUYKEKPIUEVEC IBIOTNTEC
KAl KATA TNV EKTENEON TNC EQAPUOYNC AAPBAVEL pOVO TA UNVUPATA TTOU TO A@OPOUV AyVOWVTAC
otidrimote dANo oupPaivel oto mepIBANov Tou. AuTo e€ac@aliel 6Tt KABE TU A TOU TTIPOYPAUUATOG
€MNPEALEL HOVO TA AVTIKE{EVA TTOU TO AQOPOUV Kal EXOUE AP EAEYXO TNG EQAPHOYAG.
EvOuldakwon (Encapsulation). Onwc £xoupe NON avagEépel, o€ Pia AVTIKEIUEVOOTPAPH EQAPUOYN
KAOE aVTIKE(UEVO ATTOTENEL EEXWPLOTH OVTOTNTA KA TTIEPIEXEL EVOWUATWHEVA TA XOPAKTNPIOTIKA (Se-
Sopéva) Kal TOUG KAVOVEG GUUTTEPIPOPAC TOU (UeBBSoUC). H SuvatdtnTta evdg avTIKEINEVOU VA GUV-
Sudlel eowtepikd Ta dedopéva Kkal TiG HEBOSOUG XelPIoPoU Tou KaAgital evOUAAKwon. Tnv evBUAa-
KWOoN UITOPOUE VA TNV TTOPOMOLIACOUE OaV £Va KEAUPOC TTOU UTTAPXEL YUPW artO KABE avTIKE(ueVO
Kal Staxwpiel ToV ECWTEPLKO aro Tov eEWTEPIKO TOU KOGHO. Me Tnv eVOUAAKWON O XEIPIOUOC KABE
QVTIKEIPEVOU Eival QUOIKA TTLO EUXPNOTOG KAl ACPAANG, YIOTI TA TTEPIEXOUEVA TOU TTIPOOTATEVOVTAL KAl
givail duvatd va petafAnBolv poévo pe Ty aANayn Twv TIHWY TwV ISI0TATWY Tou 1 YE TN Spdon Twv
peBodwv mou umootnpilel.

KAnpovopikétnta (Inheritance). Xapaktnplotikd kai péBodol umopouv va sival kovd og Slago-
PETIKEG KAAOELC TIOU €ival lEpapXIKd ouvOedepévec. Mia KAAON UTTOPEL va TIEPLYPAPEL YEVIKA Kal 0TN
OUVEXELD HEOW AUTAC TNG KAAONC va 0pLloToUV UTTOKAACELC (subclasses) avTikelpévwy. H kKAaon amo-
yovog (umokAdan) kKAnpovoei kal urmopei va xpnaotpomolnogl OAa ta dsdopéva kat Tig pebddoug
TTOU TIEPLEXEL N KAAON TTPOYovoG. Na mapddelypa, av mepypAPOUulE HIa YEVIKE) KAAOT YEWUETPIKO
OXNMA, UTTOPOUE OTN CUVEXELD VA SNULOUPYCOUE OTIO AUTH) UTTOKAACELC AVTIKEIUEVWVY TPIYWVOU,
TETPpAywWVOoUL KA. H Suvatdtnta Snpioupyiag lEpapxiwy avTIKEIUEVWY KOAETAL KANPOVOUIKOTNTA.

MoAvpop@iopdg (Polymorphism). Mg 1o XapaktnploTikd Tou TTOAUHOP@IoUOU TTapéxeTal n duva-
TOTNTA OTO {510 AVTIKEIUEVO VA avaQEPETal, 0TO eMITESO EKTEAEONC TNG EQAPHOYNG, OE SIAPOPETIKES
KAAoELIC, va embpd S1apopeTIKA 0€ SIaPOPETIKA AVTIKEIEVA. AUO 1) TTEPICOOTEPEC KAATGEIG AVTIKEIUEVWV
UITopoUV va urtooTNPIoUV CUUTTEPIPOPEC UE KOIVO Gvopa Kal iB10 Baciko okorrd aANd He SlapopETIKA
gpappoyn. Na mapadelypa, og éva autokivnTo Ta MeVTAA Tou YKalloU Kat Tou @pévou uriooTtnpiouv
™ uéBodo mdatnoe. Me Tn uéBodo matnoe o 0dnyog Sivel pia VIO yla TNV EKTENEDN UIAG EpYATiag,
OaANA N epappuoyn TNG LeBBGSoU ival SlapopeTikr og KABe evTAA. Otav 0 0dnyd¢ maTtroel To YKA(L, TO
QUTOKivVNTO avantuooel TaxUTNTA, VW TO TTATNA TOU @pévou To emPBpaduvel. H idia cupmepipopd
Tou 08nyou emipépel SIAPOPETIKO AMOTEAEGHA. MEe TN Xprion TOU TTOAUOP@IGHOU O TIPOYPAUUATIOTAS
AmAaANGOOETAL ATTO TN CUVTAEN KAl TNV EMAVAANYN TTOAUTTAOKWY SOUWV EAEYXOU UESO OTNV EQAPUOYH.

\
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‘Eva e€wtepikd pivupa
elval duvatd va
NPOKAAECEL NEPLOCOTEPT
ToU €VOG yeyovoTwy othv

€@apyoyn.

11.1.4 Mé£Bodol

Y& TOAA AVTIKEIMEVOOTPAPN TIPOYPAUMATIOTIKA TTEPIBANOVTA, OTIWE N
Smalltalk kat n Visual Basic, éva avtikeipevo gival Suvatdv ektdg amo 1816-
TNTEG va TiEPIEXEL Kal peBodoug (methods). Mia péBodoc ival n epappo-
YA HLOG EVEPYELAC ETTAVW O€ €va avTIKeievo. Ot uéBodol eival eowTePIKA
OTOLXEID TOU AVTIKEIPEVOU OTIWG Kal Ol IIOTNTEG.

‘ONa Ta avTiKeipeva piag khdong umootnpiouv Ti¢ idieg pebodouc. To amo-
Té\eopa piag peBdSou emavw o€ éva avTikeipuevo ouvriBwg emnpeddel Ka-
TTOLEC aTTd TIC TIMEC TWV ISIOTATWY Tou. Ot éBodol umopolv va evepyrioouv
0€ €va AVTIKEIPEVO UOVO KATA TNV EKTENEDN TNG EPAPHOYNG, Apa Héoa amo
evToAég KwOIka. H ouvtaén piag evtolng ektéleong nebBodou giva:

AvTikeipevo.MéBodog

11.2 | Odnyoupevog anod yeyovota
ﬂpOYpGMMGTlOMéC

O 0dnyoulpevog amd yeyovoTa MPOYyPAPHATIONOG (event-driven

programming) €ivai pia pebodoloyia mpoypauaTIoHoU TTOU Hag ETTITPE-

TIEL, 0€ OLUVOUAOUO HE TOV AVTIKEIEVOOTPAPH TIPOYPOUUATIOMO, VA EK|IE-

TAAAEUTOUE TA TTAEOVEKTAATA TWV CUYXPOVWYV TTEPIBANOVTWY Epyaciag.

lNa va UImopECOUE VA KATAVONCOUME KAAUTEPA TA TTAEOVEKTIUATA TOU
08nNYyoUUEVOU ATTO YEYOVOTA TIPOYPAUMATIONOU, O KAVOUUE TTIPWTA [UIa
oUYKPLOT) TOU HE TO SOUNMEVO TIPOYPAMMATIONO, TIOU ATTOTEAE TNV TTapa-
60010KA HopP®H TIPOYPAUMATIOMOU.

Y€ Y0 Epappoyn TTou €xel avamTuxBOei pe Tn @Aocopia Tou Sounuévou
TIPOYPAMMATIOHOU, N KTENEDH TNG EEKIVA amd TNV APXIKH EVTOAR TOU
TTPOYPAMMATOC KAl N pOr EKTENECNHC TNG €ival kaBoplopévn and T dia-
SlKaoieg Kal TIG CUVAPTAOELG TTOU TTEPIAAMPBAVEL TO TTPOYPAUUA. ZUUQWVA
HE Ta TTapATTavw, To SOULKO OTOLXEIO TOU TTIPOYPAUUATOG ATTOTEAOUV Ol
S1ad1Kkaoieg Kal ol CUVAPTACELC. X& OAN TN SIAPKELA TNG EKTEAEONC TNC
£QAPHOYNG, TOo MPOYpaAppa Slatnpei Tov ENeYX0 TNG, EVW OTO XPNOTN €XEL
avatebei Seutepelwv PONOC Kal ammAd MANKTPoAoyei kamola Sedopéva,
étav To MPOYPAUUA TO ATTAITEL.

AvtiBeTa pe Tov 0dNyoUEVO ATTIO YEYOVOTA TIPOYPAUMATIONOS, O XProTNG
HE TNV évapén TnG eEKTENEONC TNG EQPAPHOYNG ATTOKTA TOV EAeYXO TNG KAl
amo@acilel, XpNOUOTOLWVTAG TO TTANKTPOAOYIO 1) TO TTOVTIKL, TTOLO TUAA
Tou Tpoypdupatog Oa ekteAeoTei. KABe evépyela Tou xpriotn Snuioupyei
MNVOUOTA LE TN HOPPN YEYOVATWY, TA OTToia avTINAUBAVETAL TO TTPOYPA-
MO KOl aVTATTIOKPIVETAL O€ aUTA.

Teyovac (event) eival uia evépyeta mou avayvwpiletal amé tnv epap-
oY, Kal CUYKEKPIUEVA Ao TA QVTIKEIUEVA TNG, Kal TV avaykddlel va
avtamokplBei. H mpokAnan evoc yeyovaTog umopei va yivel eite amé 1o
XPrioTN UE TN XPrion Tou TANKTPOAOYIOU 1j TOU TTOVTIKIOU, &iTe amd TO
ovotnua.

N\
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Mapadeiypata yeyovotwy mou pokalouvTal amd To xprioTn gival To md-
TNUa KAmolou TARKTPOU EVTOAAG, N emAoyr evog oTolxeiou piag Aiotag,
N MANKTPOAGYNON KATTOLWY XAPAKTHPWY OE €Va TTAQICIO KEIUEVOU, N ETTL-
Aoyn evOC AVTIKEIMEVOU EVOU EMAOYWV K.AT. Q¢ YEyovOTa TTOU TIPOKA-
Aouvtal amd To CUCTNHA UTTOPOUE VA AVAPEPOUE TNV ATTOOTONN Un-
VUMATWV amo To poASL Tou UTTOAOYLOTH 1} artd AANEC EQAPHOYEC Kal O
TEPMUATIOUOG TOU OUOTAHATOG.

11.2.1 AwadiKaoisg

3 & TOA\A and Ta cUyXpPova TTPOYPAUUATIOTIKA TTEPIBANOVTA, 0 TPOTIOC
TTOU O TTPOYPAUMATIOTHC KaB0opilel TNV EKTENECN TOU TIPOYPAUUATOC Ei-
Val UE OLYYPAPH TWV KATAANAWY EVTOAWV KWSIKA TTOU EVEPYOTIOIOUV
TA QVTIKE(PEVA TNG EQAPUOYIG KAl TA UTTOXPEWVOLV va avTiSpdoouv ota
YEYOVOTa TTOU TTpoKaAouvTal oTo TePIBANAov Touc. O Kwdikag yia Kdbe
YEYOVOC TTOU TTPOKELTAL VA CUMPBEL, 0 AANA TIPOYPAUUATIOTIKA TIEPIBAN-
AovTa YPAQETAl UE TN HOPPN AVEEAPTNTWY TUNUATWY KWSIKA TOU TTPO-
ypdupatog, mou kaAouvtal Stadikacieg yeyovotwy (event procedures),
EVW O€ KATTOL AANA TIPOYPAMMATIOTIKA TTEPIBANOVTA YpA@ETAL EVIAia.

KdaBe avtikeipevo NG epappoyng avayvwpilel €va CUYKEKPIUEVO aplBuo
YEYOVOTWV. Katd CUVETELQ, yia EKEIVN TNV KATNYOPIA TWV TTPOYPAMUATI-
OTIKWV TePIBarAévTwy Tou urootnpifouv S1adIKACIEC YeYOVOTWY, QUTEC
kaBopilovtal amd TNV eVEPYELA KAL TO AVTIKEIUEVO TTOU TIC uTTOOTNPICEL

H oUvtaén piag Stadikaciag yeyovotog givat:

AIAAIKARIA AvTlxelpevo Teyovodg

EVTOAEQ KOO LKA

TENOX AIAAIKAZIAX

To peydAo MAEOVEKTNHA TwV CUYXPOVWY TIEPIBAAOVTWY TPOYPAUUaATI-
ooV eival 6Tt KABe avTikeipuevo avayvwpilel autdéUATA Ta YEYoVOTA TTOU
TO a@opoLV Kal E€pel TWE Ba avTidpdoel o€ autd. O TPOYPAPMATIOTAS
o€ Kavéva onpeio Tou poypdppatog dev xpeldletal va acxohnOei pe tov
TPOTIO TTOU TO AVTIKEIUEVO Ba avixveloel amo To mepIBANoV To yeyovdc,
OUTE P& TNV KA ON TOU avTioTolKoUu KATAAANnAou KWdika, n omoia Ba yivel
QUTOMATA OTTO TO AVTIKEIUEVO.

Y& pia e@appoyn odnyoluevn amd ta yeyovéta dev cupmepihapBdvoupue
povo Sadikacieg yeyovdtwy, aAd €xoupe Tn SuvatoTNTA VA CUUTTEPIAG-
Boupe kal yevikég dladikaoieg | oUVAPTAOEIG TTOU KahouvTal Yéoa amd
Sladikaoieg yeyovoTtwy.

MNa mapdadelypa, av BéAoupe o€ TOMA onueia evOg TPOYPAUUATOC va
yivetal o i610G UTTOAOYIOUOC, ATTOPEVYOULE VA XPNOILOTIOIOUE TIG (OLEC
EVTOAEC TpoypdupaTog o€ kKABe Sladlkacia yeyovotog, aAAd dnuioup-
YoUUe pia yevikn Stadikacia Ymodoyioudc epapudlovtag TiG apxEG Tou
SounuéVou TTPOYPAUUATIOUOU:

11. ZYTXPONA NMPOrPAMMATIZTIKA NEPIBAAAONTA

H €vvola tng diadikaciag
dev anavtdrat pe

tnv dla ovopacia

o€ 6Ad ta oUyxpova
NPoypapUaTLoTIKA
nepBdirovta. lNa
napddetypa, otn Visual
C++ oL dtadikaaoieg
ovopadovtal GUVApPTAGELG
(functions).
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‘Eva yeyovdg sivat duvatd
va nPokANBel Kat péoa

ané evioAég Kwdika. H
enttuxia puag odnyoudpevng
and yeyovota QapHoyng
e&aptdrtat and tov 1péno
Mou o NPOYPUUHATIOTAG
xpnolonolei ta yeyovota. H
npoékAnon yeyovotwv péca
ané Kwdka anoteAel pLa
£€Eunvn TeXVIKA.

AIAAIKAZIA YmoAoyLloudg
EVTOAéC KOO LKA

TEAOXZ AIAAIKAZIAZ

3TN ouvéxela péoa amo kaBe Sladikaacia yeyovoTtog oTto onueio mou 0¢-
AOUIE VO EKTENEOTEI O CUYKEKPIUEVOC UTTOAOYIOHOC KOAOUE TN YEVIKN
Sladikaoia:

AIAAIKAZIA AvTLlKelpevo T'eyovodc
KaAeoe YnoAoyiouéc ' KAnon tng yevikig dtadLrkaociag
TENOZ AIAAIKAZIAZ

MapatnpoUpe Aotmov OTL yla TNV AVATITUEN HLaG oUYXPOVNG EQAPUOYNG
TIPETIEL VA EQAPUOCOUME KAl TIG TPELG TEXVIKEG TTPOYPAUMATIOHOU TTOU
€XoupEe avamTtuEel. X pia ouyxpovn epappoyr cuvSudloupe ToV THNHA-
TIKO (modular) mpoypaupaTiopo, a&lomolwvTag TIG TEXVIKEG TOU OVTIKEL-
MEVOOTPA@POUC Kal Tou odnyoupevou amd yeyovoTta MPoypaUaTIoHOU,
aANd e€akohouBoUuE va XpNOIOTIOIOUE Kal To Sopnuévo (structural)
TIPOYPAUMUATIONO, A®OoU Ta TEPLEXOUEVA TwV SLASIKACIWY YEYOVOTWV E&i-
val Sopnuéveg eviolég kwdika. H epappoyn tou Sounpévou mmpoypapl-
patiopoL @uoikd &g dlagoporoleital Kat loxVouv 66a yvwpiloupe yia
TIG METABANTEC, TIG SopEC ENEYXOU, TOUG TIIVAKEG K.A. TENOG péoa o€ éva
TTPOYPAMA £XOUME TN SuvaTdTNTA XPNOIPOTIOINONG YEVIKWY S1adIkaol-
WV Kal CUVAPTACEWV MoV eTiong otnpEifovTal OTIC apxéC Tou Sounuévou
TIPOYPAUUATIOHOU.

11.2.2 POR eKTENEONG EQAPHOYAG

Av TpocTIaBACOUE VO AVOAUCOUUE TN POH EKTEAEONC HIAC EPAPUOYAS
TTOU OKOAOUBE( TNV TEXVIKH) TOU 08NYOUHEVOU ATTO YEYOVOTA TIPOYPAUMA-
TIOMOU Kal umootnpilel Siadikacieg yeyovoTwy, UTOPOUE VA TNV TTAPOU-
OlACOUE ME TA TIAPAKATW BritaTa:

E o XPNOTNG EEKIVA TNV EKTENEDT TNG EQAPUOYNAG.
&

Ta avTikeipeva TnNG EQApPHOYNG TEPVOUV O€ KATACTACN AVARIOVNG YE-
YOVOTWV.

-/

MOAIC éva avTIKEIpEVO avayvwpioel péoa oTto TePIBANOV Tou KATTol0
YEYOVOC TTOU TO a@opd, KaAei tTnv avtiotoixn Siadikacia yeyovotoc.

-

Av o1tn Sl1adikacia yeyovoTog £XOUE CUUTTEPIAABEL EVTONEG KWOIKA,
ekTEAOUVTAL, OLAPOPETIKA N EQAPUOYI AYVOEL TO YEYOVOC.

I Taavtkeipeva tng epappoyn mepvouy ANl 0 KATAOTACN AVANO-
VNG yeyovoTtwy (BAua 2).

O TIPOYPAUUATIOTAG SEV Eival AamapaiTNTO VA CUMITEPIAABEL EVTONEC KW-
Sika o€ k&Be dladikaoia yeyovotog mou umootnpi{ouv Ta avTIKEipeva
™G EQAPMOYC. ATTAG EMAEYEL AUTEC YIA TIC OTTOIEC TOV EVOLAQEPEL TO
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TPOypaAuua va avtidpd. Av pia dtadikaoia yeyovotog dev mepléxel Kapia
EVTOAN KWOIKQ, OTIWG €ival pUOIKSO AUTO TO YeYOVOC AyVOEITAL TEAEIWG amo
TNV EQAPHOYN, OAV VA [N CUVEPN TTOTE.

11.3 | YAomoinon g@pappoywv ce cUyXpovo
TIPOYPAMMUATIOTIKO TTEPIBANNOV

310 MAPENBOV €vag TTPOYPAUUATIOTHC KATA TO 0XeSIO0UO TNG EQAPLIO-
yn¢ €8ve 181aitepn €ugpacn otnv opOr uAomoinon Tou akyopibuou Tou
TpoypAuuaTog Kal dev acxolouvtav oxedov KaBOAou pe Tov TPOTIO ETTI-
KOIVWViag Tou XpnoTn Ke TNV EQAapHoyr, a@ol AANwOTE To TIEPIBANOV
gpyaoiag dev Tou mapeixe Kat 1dlaitepeg SuvaATOTNTEG EMAVW OE AUTO TO
TUAMA TOU TIPOYPAUMATOG,.

AvtiBéTwc o€ éva ouyxpovo riepIdriov epyaaiag Sivetal idlaitepn éugpa-
0N OTOV TPOTIO TIOU ETKOIVWVEL 0 XP0TNG KE To ovotnua. Katd cuvémneia
0 TIPOYPAMMATIOTAG EivVal UTTOXPEWMEVOC VA aoXoANnBei 1dlaitepa e Tov
TPOTIO ETKOWVWVIAC TOU XPrOTN UE TNV EQapuoyn, Tn Slemagn xpnotn
(user interface). Kata 1o oxediaoud tng Slemagng Xxprotn, 0 TPoypappa-
TIOTNG TIPETTEL VA AVTIAABAVETAL TNV EQAPHOYH ATTO TNV TTAEUPA TOU XPN-
otn. Evag mpoypapaTIoTAG, yid va Snuioupyrioel pia ouyxpovn, GIAIKN
KOl EVENIKTN EQapuoyn, Oa mpémel va SwaoEl OTITIKY HoP@r} 0TO TTEPIBAA-
A\ov epyaciag mou apéxel 0To XprioTtn. Ta cuyxpova TTPOYPAUHATIOTIKA
mepIBANOVTA TAPEXOUV OTOV TIPOYPAUUATIOTH OAd eKeiva Ta EpyaAeia
mou Xpetdletal yia va dnuioupyrioel éva tétolo mepiBdAiov. Kat uaoikda
Ta epyaleia auTtd gival Ta avTIKEipeva.

2TOV KOOMO TWV AVTIKEIMEVWY, EVaG TIPOYPAUUATIOTAG Eival QUOIKO va
&ekva To oxeS1O0UO TNG EQAPUOYNG ATIO TA AVTIKEIUEVA TTOU TTIPOKELTAL
va xpnotpomolosl. H owaotn emAoyr| Twv avtikelpévwy e§ac@alifel o
peydho Babuod kat T emTuxia EKTEAEONC TNG EQAPUOYNG.

MeTd amd tnv emAoyr TWV KATAANAWV AVTIKEIMEVWY, O TIPOYPAUMATI-
oTNG yvwpilel moleg Ba gival ol MOavE eVEPYELEC TOU XPNOTN I} TOU OU-
OTNMOTOC €71 TNG EQaAppOYNG. Emouévwg eivat eudiakpito mota givatl ta
yeyovoTta mou givat Suvatd va avixveUoouV Ta EMAEYMEVA AVTIKEIUEVA.
Am6 Ta mBava yeyovota mou Ba cupfouv oto epIBANoV TNG EQappo-
YNG, O TPOYPAUMATIOTAC EMAEYEL auTd TTou BéAel va aflomoliosl péoa
amod TNV EQAPUOYI TOU Kal YPAPEL TOV KATAAANAO KWAIKA.

JuvoyifovTtag Ta TaPaAAvw UIMoPOoUUE va TTEpyPAPouE TNV avantuén
MIaG EQAPHOYNG O€ €va oUYXPOVO TTPOYPAMMATIOTIKO TTEPIBAANOV oav
Siadikacia TPV Bnuatwv:

~

E Zxediaoudc tou tpodmou emKkovwviag Xpriotn-eQapuoyng, emAéyo-
VTOG TA KATAAANAQ QVTIKEIpEVA.

E KaBoplopog TG apXIKAG CUUTTEPLPOPAG TWV AVTIKEIMEVWY HECW TWV
dlotTwv mou umootnpifouv.

=/

Anuioupyia Kat EKOEANUATWON KWOIKA.
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MAPAAEITMA

lNa va yivel KaTavonTtog o TPOTIOC UAOTIOINCNG HIAC EQPAPHOYNC O€ va
OUYXPOVO TIPOYPAUMATIOTIKO TTEPIBANNoV, Ba Tov meplypdoupe, Bew-
PWVTAC £Va UTTOBETIKO TTPOYPAMMATIOTIKO TIEPIBANOV, Tapouoidlovtag
éva anm\o mapddetypa Kal ePLypd@ovTag avaiuTIKA OAd Ta BrpaTa oxe-
Slaopov.

To mpoBAnua cuviotatal otn Snuioupyia Hiag epappoyng mou Ba S1abé-
Tl MAAKTPA, TO TTATN A TwV omoiwv Ba €xel oav amoTéAECHA va EUPaVi-
Cetai kaBéva amod Ta Tpia mapandvw meptypagopeva Bripata oxedlaouou
MIOC EQAPUOYNC O€ éva oUYXPOVO TIPOYPAMMATIOTIKS TTEPIBANNOV.

Anpiovpyia tng diemapnc xpiotn

To MPWTO OTOIKEIO TTOU TIPETTEL VA ATTACXOAOEL €vav TTPOYPAUHUATIOTH
€ival 0 TPOTIOC EMIKOIVWVIAC TOU XpriOTN KE TNV E@appoyn. Na to oxedla-
OMO hotroév TG Slemagng xpnotn mpémel va emAEEoupe Ta KATAANAa
QVTIKE{pEVA. 2To MapAdelyd pag Ba XpnOoIUOTIOiCOUE:

I évd avTIKEIHEVO @OpUa To omoio gival To mapdbupo péoa oto omoio
Ba exteleiTal n epapuoyn,

I avTiKeipeva MARKTPA EVTOANG L€ Ta oTfoia o Xpriotng Ba kabodnyei
TNV eKTENEON TN,
I avTIKEipEVA ETIKETEG TTOU Ba ep@avifouv TIC TANpoPopIEC.

ApxIKA SNUIOUPYOUHE UIa POPUA KAl OTN CUVEXELD TOTTODETOUE EMAVW
™G Tpia MANKTPA EVTOANG. Ta Tpia MARKTPA EVTOANG TA EMAEYOULE ATTO
NV £pyaleloBnkn (toolbox) mou pag mapéxel 1o UTTOBETIKO TTEPIBANOV
TIPOYPAUUATIOHOU GTO OTT0{0 BPIOKOUACTE.

Ta tpia mMAfkTpa evtolri¢ Ba divouv Tn SuvatdtnTa 01O XPOTN VA EMIAE-

YEL TO Bripa TNG TEPLYPAPG AVATTTUENG HLAG EPAPHOYNG OE €va OUYXPOVO

TIPOYPAMMATIOTIKO TiEPIBANNOV, Tou B€Ael va epgavioTei. Na va givat ta

TARKTPA KATATOTIOTIKA, Ba eppavicoupe emdvw og KABe éva Tov aplouo

TOU BMATOC TTOU TTPOKEITAL VA TTAPoUGIAleTal. AKOUN TIPETTEL va amodw-

ooupe o€ KaBéva amd Ta MAAKTPA éva povadiko dvoua, e To omoio Ba

EMKOWVWVOUUE padli Tou péoa amo tov KWOIKA TNG E@appoync. H peta-

TPOTI AUTWV TWV XOPAKTNPIOTIKWY UIMOPEL va yivel aANAlovTag TIG TIHEG

(1O10TATWY TWV AVTIKEIUEVWV.

Ma 10 UTTOBETIKG CUYXPOVO TIPOYPAUUATIOTIKO TTEPIBANNOV TTOU BPIOKO-

MAOTE, KAVOUE TIC TTAPAKATW TTapadoXEC:

I nandédoon TIHWV OTIG ISIOTNTEG TWV AVTIKEIUEVWYV YIVETAL PE XPrioNn
KatdAAnAou gpyaleiou (mapdbupo 1d1oTrtwv) mou Slabétel,

I nanédoon MPOYPAUMATIOTIKOU OVOUATOG O £VA AVTIKEIUEVO TTAKTPO
EVTOANC yiveTal péow TN 1816TNTAC Tou ‘Ovopa,

I n amodoon AeKTIKOU TTAVW O €Va AVTIKEIMEVO TTAAKTPO EVTOANG YiveTal
péow TNC 1810TNTAC Tou TiTAOG,

I namdédoon ypa@ikol mAvw o€ éva aVTIKEIUEVO TTARKTPO EVTOANG Yive-
Tal péow tC 1816TNTAC Tou Elkova,

lMNa ta Tpia MARKTPA EVTOANG TIPETTEL VA AVTIOTOLXJOOUE TIG TTAPAKATW
TIPEC OTIC TPpOoavVaPePBEioeC IBIOTNTEC:
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Avukeipevo

MARktpo evioAng 1

MARKtpo evioAig 2

MARKtpo evioAig 3

I3énta Twn

‘Ovopa MARkTpoEvVtoAngBrApal
TitAog 1
‘Ovopa MARkTpoEvVToAnGBrpa2
TitAog 2
‘Ovopa MARKTpoEvVtoAngBrpa3
TitAog 3

>Tn ouvéxela akohouBwvtag Tnv idla dtadikacia, TomoBeToL e T€0oEpa
avTiKeipeva ETIKETa emavw otn @opua. H mpwtn TikéTa Ba epLypa@El
TO OKOTIO TNG EPAPHOYNG KAl Ol TPEIG EMOUEVES TA BripaTa oxeSlaooU
™G epappoyne. TEAog otnVv epapuoyn Ba TomoBeTicoUNE éva aKOUNn
TARKTPO EVTOANC TTou Ba TOU AmoSWOOUUE YPAQPIKN HOPQT), KAl UE TO
ormoio Ba Tepuartifetal n eKTEAEON TNE EQAPUOYAGC.

lMNa ta epyaleia ETikéta 010 UTTOOETIKO TTPOYPAUUATIOTIKO TTEPIBANNOV
IOV 3PIOKOUAOTE, KAVOUE TIG €€ G TTAPASOXEC:

1 €xouv tn SuvatoTnTa va ePPavi(ouv KE(UEVO TTOU KATAXWPEITAL KATA
T Si1apkela oxediaong TNG epappoyng, aAAd o xproTng Sev €xel Tn
SuvaTtoTNTA VA TO TPOTIOTIOINOEL KATA TN SIAPKELD EKTENEONC TNG EPAP-

HoyrG,

I n KOATAXWPLON KEIUEVOU OE VA OVTIKEIMEVO ETIKETA YiVETAL HECW TNG

1816TNTAC TG TiTtAOC,

I n amdédoon MPOYPAUUATIOTIKOU OVOLIATOC OE VA AVTIKEIIEVO ETIKETA
yivetal péow tng 1816tNTac TnG ‘Ovoua,

I n guEAvion 1} Oxl TOU KEiPeEVOU TToU TTEPIAAUBAVEL £Va AVTIKEIUEVO
eTIkéTa e€aptaTal amd TNV TP mou €xel n 1816TNTA Tou OPATo Kat N
omoia déxetal I TIHEG AANON S i Weudnic.

2Ta UTTONOLTTA AVTIKEIYEVA TNG EPAPHOYAS Ba amodWooUE TIC TTAPAKATW

TIMEG:

Avtuikeipevo | 1816tnta

Etkéra 0 ‘Ovopa
Opaté
Tithog
‘Ovopa

Opaté
Etukéra 1

Tithog

Twn
EtkéraTithog
AAnBig
BrApata avdntuéng pLag epappoyng
EtkéraBnhpal
Weudng

2xedLa0p6G ToU TPONoU ntkovwviag
XPAOTN - EQapUoyng, entAéyovtag ta

KatdAAnAa aviikeipeva

H T otnv 1détnta
‘Ovopa ival owotd va
npoadilopidel TN KAdon
and tnv onoia npoépxetat
10 avTikeipevo Kat to poAo
TOU PETO OTNV EQAPHOYN.
Ma napddeypa, ye v TPA
MAAKtpoEvVToAngBrpal,
yivetat avtiAnnté 6t
ava@epdéuacte o€ €va
NAAKTPO EVIOAAG Nou
eppavidel to npwto Brpa.
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L& KGBe napdbupo piag
€QAPHOYAG NpéneL va
divetal oo xpRatn évag
€H@avig tpénog e§6dou
and tnv @apyoyn, 6nwg
yivetal oo napddetypd
pag YE T0 NANKTPO EVIOANG
MNMARKTpoEVIoAAGTEAOG.

Me auth tnv texviki
dnploupyoUpE QLALKEG
£QAPHOYEG Kat divoupe T
duvatdtnta XeLpLoPOU TOUG
aKOMN Kal o€ apxdploug
XPAOTEG.

Avukeipevo | 1816tnta Twn

‘Ovopa EtkéraBrpa2
Opaté Weudng
Etkéra 2 , ; .
KaBoplopdg tng apXxIKAG cupnepLpopdq
Tithog TWV AVTIKEIUEVWV HECW TWV LOLOTATWV
nou ta xapaktnpifouv
‘Ovopa EukéraBrpa3
Etkéra 3 Opaté Weudng
Tithog Anploupyia Kat eko@aApdtiwon KOdKa
MAfiKtpo ‘Ovopa MARKTpoEVTIOANGTENOG
eVIoMG4  Eva  (ekovidlo eE650u)

Bijuara avartoéng urag epapuoyns

XYEOOONOS TPOTOV EMKOIVAOVING YPNGTN-EPOPIOYNG

Kafopropog g apikig copmeprpopas tov
OVTIKEWREVOV HECH TOV O10THTOV TOL VToGTHPilovy

Anovpyio KoL EKCPUARLATOGT] KOITKA.

1

Zx. 11.4. H SiaclvSeon tou xpriotn Ue TNV EQapUoyr oTo TapAadelyud uag

Metd and Tnv avtiotoixnon 6Awv Twv I810THTWV €XOUUE OAOKANPWOEL
N oxediaon Tng S1a0UvEEONC TOU XPAOTN UE TNV EQAPUOYN, £TOL OTIWG
paivetal oto oxApa 11.4.

Eival xapaKTtnploTikd 0TI 0TO UTTOBETIKO GUYXPOVO TTPOYPAUUATIOTIKO
mePIBANoV TTou BPIOKOUACTE, N VAOTIOINON TNG EMIKOIVWVIAC TOU XPh-
OTN UE TNV EQapoyn €xel OAOKANPWOE( xwpig va €xoupe ypdyel oUTE Uia
evToN KwOika. ATTAG €xoupe emMAECEL TO AVTIKEIPEVA Kal amOSWOAE TIG
KATAAMNAEC TIHEC O€ OPIOPEVEC aTTO TIC IB10TNTEC TOUC. Mapduola OUwWE
oupPaivel kat o€ TOANG TTPAYHATIKA TIPOYPAUMATIOTIKA TepIBANovTa.

O kwdikacg

To teleuTaio Prpa ToOU TIPETTEL VA EKTEAECOUME Yia va OAOKANpwOEi o
oXeSIA0UOC TNG EPAPHOYNG Eival N TTPOCOKN TWV eVTOAWV KWwIka. Méoa
and TIG eVTOAEC KWAIKA Ba EKTENOUE TIC EPYATIEC TNG EPAPHUOYIG.
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>T0 TTAPASEIYUA HAG ONEC OL TTAPEUPRATELG OTNV EKTENEDON TNG EQAPUOYNAG,
amo TNV MAEUPA TOU XPOTH, YivovTal HECW TWV TTARKTPWV EVTOANC.

3T0 UTTOBDETIKO GUYXPOVO TIPOYPAUUATIOTIKO TIEPIBANOV TTou Bplokopa-
OTE KAVOUE TNV €€AC Tapadoxr avagopIKd HE Ta TTPOKAAOUUEVA YEYO-
vOTQ aTo TIG EVEPYELEG TOU XPROTN:

I To yeyovog mou TpoKaAeital HOAIG 0 XPrioTNG TATAOEL TO AploTePS
TARKTPO TOU TTOVTIKIOU, 6TaV 0 SEIKTNG TOU TTOVTIKIOU BpiokeTal MAvw
aro6 KATolo TTARKTPO EVTOAAG, gival To yeyovog KAIK.

Emopévwg o KwdIKag TN EQAPUOYNG TIPEMEL VA YPAQTE( oTIC Sladikaoieg
YEYOVOTWVY KAIK TWV QVTIKEIUEVWY TTARKTPA EVTOAAG.

To matnua KABE MARKTPOU EVTOAAC EUPAVIONG TWV BNUATWY TIPETEL KADE
POPA VA EPPAVICEL TO PAVULA TTOU AVTIOTOLXEI OE AUTO KA VA ATTOKPUTTTEL
TIG UTTONOLITTIEC ETIKETEG PUATWV.

O kwSIKAC TwV TPIWV MARKTPWVY EVTOAARC Aotrmov Ba givat:

AIAAIKAZRTIA TIAAKTIPOEVIOAAGCBANal KA LK ()
ETtkétaBripal.Opato = AAN6GAC
ETlxkéTaBA a2 . Opato = Yeudnc
EttkéTaBAua3.0pato Yeudnc

TENOX AIAAIKAZIAX

AIAAIKAZRIA TIAAKTEOEVIOAAGCBANNZ KA LK ()
EttkéToBApal .Opato = ¥Yeudng
EtixétaBipa2.0paxto = AANBAC
Et1xéTaBApa3.Opato Yeudng

TENOL AIAAIKAXZIAYL

AIAAIRAZIA [IAAKTEPOEVTOANGBAua3 KALX ()
EtlxétaBiual . Opato = ¥Yeudng
EtlxkéTaBApa2 . Opato = ¥Yeudng
ET tkéTtaBApa3.Opato AAN6NHC

TENOL AIAAIKAXZIAXL

TéNog otn Sladikacia yeyovoTtog KAk Tou TARKTPOU TEpUATIOUOU MAR-
KTPOEVTOANCTENOC TNG EQAPUOYNAC TIPETIEL VA CUITEPINGBOUE TNV EVTO-
A M€ TNV omoia teppatifeTal n EKTENEON TNG EPAPUOYAC:

AIAATIKAZIA IIAAKTEPOEVTOANGCTEANOGC KALXK ()
EVTOADN TEPUATLIOUOU £QaPUOYNC
TENOX AIAAIKAXIAX

210 MApAdelyd pag, XpnOIHMOTTOICAE HOVO TO Yeyovog KAIK, yia Adyoug
am\oTnTac. H epapuoyri av uAomoloUvTav O TTIPAYHATIKO TTPOYPAUUATL-
OTIKO ePIBANov Ba mapouaciale TOAA KolvA oneEia e AuTd TTOU TIa-
poucldoTnKav oto UTTOBETIKO. Oa ixe BEPRata kat TOANG meplBwpta PeA-
Tiwong kat TOANOUG EVAANAKTIKOUG TPOTTOUG TIPOCEYYIONG, AAAA OKOTTOG
gival n eloaywyn otn @I\oco®ia Kal otn pebodoloyia mpoypauaTIoHoU
Kal 6x1 n emidel&n SuvatotATwy evdG ocLYXPOVOU, £0TW Kal UTTOBETIKOU,
TIPOYPAUUATIOTIKOU TTEPIBANOVTOC.
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H extéleon

MO&AIC 0OAOKANPWOOUE TNV TTPOGOr KN Tou KWdIKa oTi¢ Sladikaaoieg yeyo-
VOTWV TToV BENOUUE va avTIOPA N epapuoyn, EinacTe o€ B€on va eKKIVA-
OOUUE TNV EKTEAECH TNC OTO UTTOBETIKSO TTPOYPAUMUATIOTIKO TTEPIBAAAOV
pag. MoAig Eekivioel n epapuoyn, B8a epgaviletal n apxikn Tng o8dévn
(oxAua 11.5).

Brjuara avartoéng urag epoapuoyns

g

2x. 11.5. Hmpwtn 086vn Tou mapadeiyuatog o€ pop@r ekTéEAEoNG

3TN CUVEXELD O XPHOTNG £XEL TN SuvaTdTNTA TTATWVTAC KATTOLO ATt Ta TPia
aplBunuéva MARKTPA va eppavioel kamolo amod ta tpia Pripata oxedla-
OHOU TG Epappoyng (oxnpa 11.6).

Bruatra avartoénys prag epapuoyis

YYEOOONOS TPOTOV EMKOIVOVING YPNGTN-EQUPIOYNG

Zx. 11.6. Eva armé ta tpia Bripata ektéAeong TnG epapuoync
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XpNOIHOTIOIWVTAC TO TTANKTPO EVIOAG ME TO YPAPIKO, O XPNOTNG EXEL TN
Suvatdtnta KABe oTIyun va SlakOPEL TNV EKTENECN TNG EPAPMOYNAG.

11.4 | Zroixeia ypagpikov
TIPOYPAMMUATIOTIKOU MEPIRBANNOVTOC

H @AikdTnTa Kat N eveli€ia piag epappoyng kabopiletal Kupiwg amo Tov
TPOTIO TTOU EMIKOIVWVEL E TO XPROTN Kal ouvepydletal pe To mepiBdihov
gpyaociac. To mepIBaNov pyaciag plag epapuoyng dev pEMEL va gival
KOUPAOTIKO Kat SuoxpnoTo. AvtiBeta mpémel va gival euxaploTo, va kabo-
Onyei kat va S1EUKOAUVEL TO XprioTn 0TV £pyacia mou BENeL va eMITENEDEL

‘O\a Ta cuyXPova TTPOYPAUMATIOTIKA epyaleia, 6Twe n Visual C+ +, T0
Delphi rj n Visual Basic, pag mpoo@épouv tn duvatodtnta va Sivoue oTIg
EQPAPMOYEG HAG TETOLA XAPOAKTNPLOTIKA PECA Ao TN XPNOIOooinon Twv
YPAPIKWV. ME TOV TTIPOYPAUMATIONO OE YPAPIKO TTIPOYPAMMATIOTIKO TTEPL-
BdaNov, mapéxovtag éva elxpnaoTo mepIBAANOV Epyaciag OToug XPHOTE,
av€dvoupe TI¢ SuvATOTNTEC TOUC KA UEYIOTOTTOIOUE TA ATTOTEAECUATAL.
EmmAéov, pelwvetal SpACTIKA O XPOVOC Kal TO KOOTOG EKHABNONG Twv
XPNOTWV O€ JIa Kalvoupyla EQapHOYH.

‘Eva ypa@Iko mpoypaaTIoTIKO TTEpIBAANOV HdG bivel euehiia kat Sia-
POPETIKEC SuVATOTNTEC ONUIOVPYIAS YPAPIKOU TPOTIOU ETTIKOIVWVIOC TOU
XPNOTN HE TNV Epappoyr, alAd tautdxpova pag kabodnyei va dnuiouvp-
YNOOUUE YVWPIUEC EQAPPOYEC, APOU TA AVTIKEIUEVA, OTIWC TTARKTPA EVTO-
NG, NioTeg, MAaiola eAéyxou, TTANKTPA EMMIAOYIG, TTOU XPNOIUOTIOIOUE OTIG
SIKEC pMaC EQAPUOYEC Eival RSN YVWOTA OTOUC XPNOTEC amd EQAPOYES
YEVIKNG Xpriong. ETol ot epappoyég pag Slatnpouv Kamola gIAocopia mou
gival n6n yvwoTr 0Toug XprioTeC Ao AANEG EQAPUOYEC, OTIWG AOYIOTIKA
@UNAQ, eme€epyaoTEC KELWEVOU 1) BAoelg SeSouEVwy, TTOU XPNOIUOTIOIOUV
TTAPOUOLA YPAPIKA AVTIKEIEVA.

Akoua, €va YPA@IKO TTIPOYPAUMATIOTIKO TTEPIBANNOV TTIPOCPEPEL OTOV
TIPOYPAMMATIOTH Ta KATAANAA epyaleia yia ypriyopn avantuén epap-
poywv. Etotpa epyaleia mou mapéxovtatl and moAAd TPoypaUUATIOTIKA
mepIBaNovTa, OTw¢ epyalelodnkec (toolboxes), epyaleia eko@aApdTw-
on¢ (debugging tools), ebxpnota mapdbupa cuyypaeng kwdika (code
windows), YEVVATPLEG EKTUTTIWTIKWV avag@opwy (report generators) cuv-
B€touv éva mepIBANOV TTOU SIEUKOAUVEL TOV TIPOYPAUUATIOTH) OTO €pYO
Tou. AkOunN Sidgpopol 0dnyoi ektéAeong epyaciwy (wizards) Tov fonbouv
OTNV EKTENECN CUXVWV EPYACLWY, OTTWG TN SnUIoUPYia YOPUWY 1 EKTU-
WoewV. TENOG éva oUYXPOVO TIPOYPAUUATIOTIKO EPYANEIO EMITPEMEL OTOV
TIPOYPOAMMATIOTH VA EKUETANNEUTEL TIC N UTIAPXOUOEC EQAPUOYEG TOU
OUOTAMATOC, XWPIC va xpeldletal va SnUIoupyel TURUATA KWSIKA 0TNV
EQAPHOYN TOU YIa TNV EKTENECN EPYACIWV TTOU AON EKTEAEI CWOTA KATTOLA
AAAN E@appoyn.

To amoté\eopa pyaciag Pe éva ypa@ikd TPOYPAUUATIOTIKO EpYaAEio
givat n ypriyopn uhomoinon SUVAUIKWY EQAPPOYWY TTOU ETTIKOIVWVOUV
@IAIKA e TO XPNOTN Kal cuvepyalovTal appovIKA He To TePIBAANoV Kal
TIG UTTONOITTEC EQPAPHOYEC.

11. IYTXPONA NMPOrPAMMATIZTIKA NEPIBAAAONTA 207



Baokd xapaKTnpIOTIKA OTOIXEIQ TWV YPAPIKWY TIPOYPAMMATIOTIKWY TTE-
PIBAANOVTWY gival Ta HEVOU EMAOYWV Kal Ta TAdiola Staloyou.

11.4.1 Méevou emAoywv

Ta pevol emAoywv (menus) Pag EMTPETOUV, KATA TNV EKTEAEON HIAG
EQAPMOYNAC, TN YPriyopn pooBacn o€ pia eUKOAA TpooTieAdaIun Aiota
emAoywv. O1 TeploodTEPOL XPNOTEC YVwpilouv NéN TIg SuvatoTnTEG TWV
peVoU emAoywv Aol Ta £Xouv NON XPNOIUOTIOICEL HECA AMd YVWOTEG
EPAPHOYEC YEVIKNC XPONG.

Ta KAaoIKA pevou emAoywv epgavifovtal oTn ypauun pevou (menu bar)
gvog mapabupou (oxnua 11.7).

H ulonoinon evég pevoy 3x. 11.7. Eva kKAQOIKG pevou mAoywy

en\oywv o€ apketd and ta

oUyxpova NPoypappatiotkd MoAAa repiBaN\ovTta mapéxouv tn SuvatoTNTA EUPAVIONS UEVOU ETTIAO-
nepBdAovta yivetal péoa YWV HE TN HOP®r MTUCCOUEVWY HEVOU (popup menu) (oxriua 11.8). Ta
ané oxedlaotkd epyaleia TITUOOOPEVA PEVOU emMAOYWV ouvnBw epavifovtal pe To TATNUaA Tou
Mou NPocYEPOUY, TOUG 6€€100 TTANKTPOU TOU TTIOVTIKIOU KAl TA XPNOIUOTIOIOULE YId TNV EUPAVION
Enegepyaotég pevou OUVTOUWV EMAOYWV O CUYKEKPIUEVA ONUEI TNG EQAPUOYNAG.

enloywv (Menu Editor).

Zx. 11.8. Eva mrtuooduevo pgvou emAoywy
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Zx. 11.9. Mia ypauurj epyaleiwv

2TIC EQAPUOYEC HaAC, av BéNoupue va Swooupe éva UVTOUO TPOTIO TIPO-
oBaong oTIC TTO CUXVA EKTENECIHEG ETTINOYEC EVOC UEVOU, O KAAUTEPOG
TPOTOC €ival n Snuioupyia ypappwyv epyaleiwv (toolbars) (oxriua 11.9).
Mia ypappn epyaleiwv pmopei va uAomotnBei oAU eUKoAa pe Tnv opado-
ToIiNON AVTIKEIUEVWYV EIKOVAC I} TTARKTPWVY EVTOANC TTOU Ta TOTTOBETOUE
KATW ammd Tn YPAMr HEVOU KAl TOV avTIOTOIXO KWOIKA.

11.4.2 MAaiota StaAoyou

Ta mAaiota dtaldyov (dialog boxes) (oxrua 11.10) e€acpahilouv évav
apeco Stdhoyo NG EQAPUOYNG UE TO XPNOTN. NOANEC POpPEG KATA TNV
EKTENEDON HIOG EQAPHOYNG Eival avayKaio o XpoTnNG va EMKOIVWVEL UE
Vv epappoyn. Méoa and ta maioia StaAdyou ival Suvatod va epeavi-
OTOUV UNVUHATA TIPOG TO XPNOTN, AAAA KAl 0 XPOTNG UMTOPEI va El0AYEL
karmota edopéva otnv papuoyn.

Zx. 11.10. Eva mAaioto
S1aAdyou

Ta meploodTepa oUYXPOVA TTPOYPAMMATIOTIKA EPYAAEIN TTAPEXOUV OTOV
TIPOYPAUMATIOTH €TOlUa TTPpoKaBopIouéva TTAAioIa SIAAOYOU TTOU UTTOPE(
va XPNOIUOTIOINOEL OTIC EQAPHOYEG Tou. Ta mpokaBoplopéva TAaiola
S1aA\OyoU €XoUV TO MAEOVEKTNUA OTL SlatneoUV TtV idla iAoco®ia e
To MEPIBANNOV Epyaaiag, agou ival TavouoldTUTIA e Ta TTAdioIa TTou
eu@avilel To cUOTNUA OTAV TIPETTIEL VA ETTIKOIVWVACEL PE TO XPHOTN, Yid
napadelypa oe mepimtwon AdBouc. 2 éva mpokaboplopévo mhaioto Sia-
Aéyou €xoupe tn SuvatdTnTa Va gpPavicoupe Siapopa TANKTPA, OTIWG
TMARKTPO eMmKUpwong (OK), akupwong (Cancel) kat emavainyng (Retry).
H epgpavion twv mpokaBoplopévwy maiciwv SlaAdyou yivetal péow ov-
VAPTACEWVY TNG YAWOOAC TTPOYPAUUATIOHOU.

Av kavéva amno Ta mpokabopiopéva miaiola SIaAGyou TTou pag TPOoPE-
pElL To TEPIBANNOV TIPOYPAUMATIOHOU SV KAAUTITEL KATTOIA avAyKN TNC
EQPAPMOYNAC MaG 1 OV pag eKQPALEL N TUTTOTTOINOK TOUG, £XOUME GUOIKA
™ SuvaTdTNTA TOMTOBETWVTAC AVTIKEIMEVA EMAVW CE A pOppa va Snul-
oupynooupe ta OIKA pag maiola dtaldyou.
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H oxebdiaon

evoc nAatoiou

dlaAdyou npénet

va avtgetwnidetal

and tnv nAgupd tou
xpnotn. MNpénet va
Xpnaotponotouvial
katavontd pnvdyata
Kat va epgavidovial ot
KATtdAANAEG eMAOYEG yLa

\ TV nepiotaon. Yy,




0 npoypappatotig os éva
oUyxpovo NpoypappatioTiké

nepBdAov avipstwnidel
KdBe oAoKAnpwuévo
npopAnpa cav pLa
ave&dptntn e@appoyn. Av
Kdnota anod TG EQPapHoyEG
nou Adn Katéxel unopei
va en\UoeL 1o NpoBAnpa,
TOTE €XEL TNV EUXEPELT

Va Th XPNOLUOMNOLACEL.
Autég o tpénog
aVTIHET®NLONG KaAeital
EQAPHOYOKEVIPLKOG
(document-centered
view) Kat anoteAei

éva udnAou ennédou
oUotnpa noAudlepyaaiag
A ouventtéAeong
(multitasking).

11.5 | Emkowvwvia pe AANEG EQAPUOYEC

O1 TPOYPAUMATIOTEG OTOV TTAPASOCIAKO TTIPOYPAMMATIOUOS TIC TTEPIOCO-
TEPEG POPEC ayvooUoav UTIAPXOUCEG EQAPHOYEG, Ylati To mepIBaAAov
epyaociag kabBiotovoe SUOKOAN TN cuvepyacia Touc. ETol Katégeuyav
01N oLYYPAPN TUNUATWY KWOIKA YIa TNV EKTEAECN £pYACIWY, TTOU RdN
ekteENOVOE 0pBA pia ANAN epapuoyn.

‘Opwg Ta cvyxpova mepIBANOVTA Epyaciag TAPEXOUV TOUG UNXAVIOHOUG
yta uPnAou emmédou emkovwvia PeTal SIAPOPETIKWV EQAPUOYWY, TOU
AEITOUPYIKOU CUCTAMATOG KAl TNG EQAPHOYNG HAG KAl HAG EMITPETOUV
£TOL TNV EKUETANEUON ETOIUWV BIBAIOONKWV TIPOYPAUMATWY, EAATTWVO-
VTOG KAl TIC AMAITAOELG O€ OUYYPAPH KWSIKA.

EmmAéov péoa and tnv eQappoyn Hag LTOPOUE Va EXOUME TTPOGRaon
Kal EMKOWWVia e AAOU TUTTOU EQAPUOYEC YIA TNV AVAKTNON KAl avaAu-
on 6eSopévwv SIaPOPETIKNAG LOPPNG. ZUYKEKPIUEVA, PETT OTTO IO EQPOAP-
poyn pag, urmopoUpe va eme€epyaotole Ta Sedopéva evog AoyloTIKoU
QUANOU, VO LOPPOTIOL|COUE KAL VA EKTUTTWOOUE TURATA KEIWEVOU TTOU
€XOUV YPAQTE( he Evav eme§epyaoTr) KEIMEVOU, VA XPNOIUOTIOICOUE €Va
TPOYPAMMA ETTIKOIVWVIAG Yla VA OTEINOUYE 1 va SEXTOUUE UNVOUATA, VA
avalbooupe Ta dedopéva piag umdpyxouoag Baong dedopévawy, va anel-
Koviooupe ypa@Ikd ta Sedopéva pag mou TpoépxovTal amod Eva Tpoypa-
pa mapouoidoswy (oxApa 11.11).

Ot oUyxpoveg Texvoloyieg ouvVOEONG Pag EMTPEMOLV Péoa amo tn OIKN
pag epappoyn TNV aflomoinon Twv dedopévwy piag AANG aveaptntng
e€WTEPIKAC EQAPUOYNC. YTTApXOoUV SUO TPOTIOL ETIIKOIVWVIAG EQPAPHOYWY,
@AVOUEVIKA {Slol amd tnv MAeupd Tou XProTN AAAd UE TEXVIKECG Slago-
POTIOIAOEIG.

Zx. 11.11. Zuvepyaoia S1a@opETIKWY TUTTWVY EPAPUOYWY

Me tov mpwTto TpoTO, £Xoupe Tn Sduvatotnta Stacvvdeong (linking) Twv
SeSopévwv Hlag AANG EQapUoYNC Ue TN SIKNA pag epapuoyn. Ta dedo-
péva TNG AAANG EQAPPOYNAC TTOU XPNoloToloUue otn SIKN pag, Bpioko-
VTal O€ KATTOLO EEXWPIOTO OPXEIO TOU CUOTAMATOC. Me TNV TEXVIKN AUTH,
N €QAPUOYN MAC KATAPEVYEL OTO apXEio Kat avTtAel Ta dedouéva, OmoTe
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Ta XpelaoTei, xwpig va empaplvetal og XwpnTikotnTa. Ta Sedopéva autd
NG AAANC EQaPMOYNC TTAPAUEVOUY TIPOOTIEAACIUA OE OTTOLASNTTOTE TPITN
EQAPUOYN UITOPE( va Ta XpelaoTel. MNa mapddelypa, Eva apxeio EIKOVAC
gival duvatod va mpoomeAavveTal amod TN epapuoyr dnpiovpyiag Tou
(QUOIKA, Kal Tautéxpova va givat dtacuvdedepévo TG00 0TNV EQAPUOYN
pag, 600 Kal o€ KAmola Tpitn epappoyr). Kabe xpovikry oTiyun Kat 0TI
TPEIC EQAPHOYEC Ba ep@avileTal TO TTIO TTPOCPATA EVNEPWUEVO APXEIO
€IKOVAG.

H texvikn Tn¢ Slacuvdeonc eivar 1dlaitepa XprioiUn yla Tnv uMooTHPL-
&n ouvdéoewv mpayuaTIKOU Xpovou (real-time) peta&l epapuoywy Kal
yla TNV Kovr mpootéhaon 6edouévwy amod SlaPOopPETIKEC EQAPHOYEC UE
AuEON EVNUEPWON TWV TPOTIOTTIOICEWVY TOU AVTIKEIMEVOU. MEIOVEKTNMA
QUTAG TNG TEXVIKAG gival 0TI mBavr petakivnon twv dedopévwy amo To
ONEIO TOU CUCTAMATOC OTO OTIoI0 BpioKovTal £XEl 0AV ATOTENECHA TNV
aduvapia mpdofaong TG EQapUoyng Hag ota dedopéva autd, av mpo-
nyouuévwg dev yivel evnuépwaon Tou cUVOESHOU: XaPAKTNPIOTIKO TOU
TPOMOU auTtoL clvdeoN( gival 6Tl N Tpomomnoinon Twv SeSouévwy TNG
€EWTEPIKNG EQAPUOYAC UTTOPEL va YiVEL povo péoa amd TNV Epapuoyn
IOV Ta SNUIOVUPYNOE LE EVEPYOTTOINON TNG €iTE EEWTEPIKA, EITE EOWTEPIKA
and TNV EQapuoyn Hag.

O 6eUTEPOC TPOTIOC PAG EMTPEMEL TNV EVOWMATWON (embedding) twv
Sedopévwy péoa otn OIKA pag e@appoyn. Me Tnv Texvikn autr e€aocga-
AieTal 0 amoKAEIOTIKOG EAeYXOG TwV SedoPEVWY PéTa aTTd TNV EQAPHOYN
pac. Ta dedopéva dnuioupyouvTal HECA ATIO TNV EQAPUOYH MAC 1} aVTI-
ypdgovtat amd KAmolo uIdpxov apxeio Kat armoBnkevovtal 0TnV Qap-
poyr pag. AUTO TTPOKTIKA onuaivel empBdpuvon TnG EQappoynig Hag amd
NV amoyn mwe To apxeio mou dnuioupyeital €xel peydho péyebog, alhd
Tautoxpova e€ac@ahiletal n ac@AaAela Twv 6edopévwy, apou Oev eMTpE-
TTETAL va TpomomolnBouv amd Kamola AAAn epapuoyh.

Me Tnv TeXVIKN TNG evowpdtwong dUo ekdoxég eival Suvatég. Ta dedopé-
va va dnuioupynBouv eKeivn T OTIYUN 1 va gival dN €Tolua. XTnv mpwTn
nepintwon ta dedopéva dSnuioupyouvTal HE TN XPHoN Hag AANG epap-
HoynN¢ TTou gvepyomoleital péoa amd tn SIKr KA KAl EVOWUATWVOVTAL
Kat' guBeiav oTNV EQapuoyn Hac. Na mapadetyua, Ue TNV evepyomoinon
péoa amd TNV EQAPUOYH LA Kal TN XPrion VOC TPOYPAUMATOC eTTeEepya-
olag elkévag, Pmopoue va SnUIOUPYHCOUE éva YPaQIKO TTou Ba evow-

patwBei ota dedopéva TNG EPAPUOYNG HAG. € AUTHV TNV TiEpimTwon Oev H Baoikn Slagopd
Snuiovpyeitat kamoto {exwploTd apxeio 0To cUOTNUA Kal EMITTAEOV OV HETAEU TWV TEXVIKGOV
untdpxel n duvatotnta MPEOoRacng amo TN PEPLA MIAG TPITNG EPAPHOYAS dlacUvdeang Kat

O€ QUTO TO YPAPIKO. evowpdtwong sivat o
31N 8elTepn MEPIMTWON, UTTAPXEL AVEEAPTNTO apXeio 0To oVGTNUA, ATTO Tponog anoBrikeuong
TO oToio Kal TTpoépyovTal Ta SeSouéva TTOU XPNOIUOTIOIOUHE OTNV EQAp- TWV OUVOEGUEVWY
poyn Hag. Auto BéBata Sev onpaivel 0TI To avefdpTnTo auTod apxeio Se- dedopEVWV.

OMevETaL a0 TNV €Qapuoyn pag. Eva avtiypa@d Tou EVOWPATWVETAL OTO
apxeio TNG EQappoyng Hac. Av, yia mapadetypa, Exoupe SlacuvdEoel TNV
EQPAPUOYN MAG HE €va AOYIOTIKO @UANO Kal KAmola oTiyur) 6éAoupe va
ETPEPOVE KATTOLEC AANAYEC, EVEPYOTIOIOUE MECA ATTO TNV EQAPOYN
pag TNV epapuoyn enme€epyaciag AoyIoTIKWV @UAAWV KAl TTPAYUOTOTTOL-
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OUUE TIC EMBUUNTEG aANayEC. Av 0T ouvéxeld "avoifoupue” To ave€aptnto
apxeio Tou AoyloTikoU @UANOU TTOU UTTAPXEL 0TO oUOTNUA, Ba Stamotw-
OOUE OTL Ol ANAAYEG AUTEC SeV €XOUV KATAYPAYEL OE AUTO.

Avakepahaiwvovtag, Ta dedopéva mou cUVOEOVTAL LIE TNV EQAPIOYH HAG
HE TNV TEXVIKA TNG Slacvdeong amoBnkevovTal oTnv EQappoyn n omoia
Ta SnUIoLPYNaE, evw avTiBeta ta Sedopéva mou cuvdéovTtal TNV EPAp-
HOYN HOG HE TN TEXVIKHN TNG EVOWUATWONG TTEPLEXOVTAL OTNV EQAPUOYNA
pag kat amoBnkevovtal padi Ine.
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Avakepalaiwon @ Né€erc-kheldia

Y& éva oUyXpovo TIPOYPAUUATIOTIKG TTEPIBANOV OTTWG gival auTtd Tou AVTIKEILEVOOTPAPNG

QVTIKEIMEVOOTPAPOUC KAl TOU 08NYOUUEVOU aTTd YEYOVOTA TTIPOYPA- TIPOYPAUMATIOHOG,
HOTIOHOU, TIPOCPEPOVTAL VEOL TPOTIOL UAOTTIOINGCNG TWV EQAPHUOYWY, VEA 0O&nyolpevog
€PYOAEIQ Kal TEXVIKES, au§nUEVO YpaIKO TIEPIBANOV Epyaciag, ala TTa- amno yeyovota
PAMNAA Ot KAAOIKEG TEXVIKEG TOU TUNMATIKOU KAl Tou Sounuévou Tpo- TIPOYPAUUATIONOG,
YPOQUUATIONOU Eival TAVTOTE AmapaiTNTECG KOl EQOAPHOOIHEG. AVTIKeipeva,
Mmopei kamotog va avapwtnBei av éva olyxpovo mepiBdAiov kavel Su- K\doelc,
okoAn tn (wrj Twv TpoypappatioTwv. H andvtnon oiyoupa givat apvn- M£6060L,
TIKK, APOU O TIPOYPAMMATIOTAC EXEL TTAEOV WC £QOSIA TOU éva GUVOAO ,

, , , , leyovota,
BonBnudtwy mou Tov emKoupoLy, Tov EMPBAEMTOUV Kal Tov SlopBwvouv
o€ 6NN TN SIAPKELA TNG TIPOYPAUUATIOTIKAG pyaciag tou. DUGIKA oThY Tpomog emkowwviag
apxn, &vag TIPOYPAUUATIOTHC Ba SUCKOAEUTEI e TOV TPOTIO TTOU TTPETIEL Xpriotn-epappoyig,
va 0UVOUACEL ONEG TIG VEEG TEXVIKEC TIPOYPAUUATIOHOU, AANA TTOAU oUvTO- Mpapiko mepiBaiiov
pa Ba e€oikelwbei kal Ba oképTeTal KABE EPApPUOYH TOU UE OPOUC AVTI- eMKoVWViag,
KEILEVWV KAl YEYOVOTWV. EMKOWWVIO EQAPUOYQY,
To peyalUTEPO TTAEOVEKTN A EVOC CUYXPOVOU TIPOYPAUUATIOTIKOU TIEPL- MevoU Aoy,

BaM\ovToc gival 0TI pag eMITPETEL VA SNUIOUPYHOOUUE OTIC EPAPUOYEC

M\aiola SiaAodyou,
pag éva @IAIKO, eUXPNOTO Kal EVXAPIOTO MEPIBANOV gpyaaiag yia Kabe

, , , , , Alacuvdeon,
XPNoTN. Ta ypa@Ikd avTiKEiHeVa OV pag mapéyxouv ta meptdiiovta
aUTA CLVEPANOULV TIPOC AUTHY TNV KateLBuvon, Evowpdtwon
Y€ éva HOVTEPVO Kal OAOKANpwHEVo TTEPIBANNoV, éxoupe Tn SuvatdTn- K )

TO VA ETMITUXOUME TNV APHOVIKH CUVEPYACIA SIAPOPETIKWY EQAPHUOYWV.
Méoa amd tn Ik Pag EQApPOYH WTOPOUE VA EUPAVICOUE Kl VA ETTE-
EepyaoToupue Sedopéva amd SlaPopPETIKES TTNYEC. EMKOIVWVWVTAC UE TIC
UTTONOLTTEG EQPAPHOYEG TOU CUCTHMATOC YAITWVOUHE XPOVO Kal KOOTOG,
oA KUPIWG EKUETAMNEUOUAOTE EQAPMOYEC TTOL ION AElToupPYOUV CWOTA
Kal 0 XprioTtng gival e€0IKEIWPEVOC E TN XPron TOUC.

Epwthoelc - O¢patayiaovlitnon @

1. Na yivel ou{TNoN OXETIKA L€ TO TTAEOVEKTHATA TTOU PAG TIPOOPE-
pouV Ta clyxpova MePIBANOVTA TTPOYPAUUATIOHOU.

2, Meprypayte Tn peBodoloyia avamtuéng piag cLYXpovng EQApPOYNG.

3. MepiypdyPte TN porj EKTENEONC HIAC EQAPUOYAC TTOU SIETTETAL ATTO TIC
OPXEG TOU QVTIKEIMEVOOTPAPOUG Kal TOU odnyouuevou amd yeyovota
TIPOYPAUMUATIOMOU.

4. NepypdyPte YpagIkd avTiKeipeva mou givatl Suvato va xpnoipormolr-
OETE OTIC EQAPUOYEC OAG.

. AWOTE TOV OPLIOUO TOU AVTIKEIUEVOU.
. AWOoTE MapadEeiyATA AVTIKEIUEVWY OE TIPOYPAUMUATIOTIKO EMiMeSO.
. Tteivat ot uéBodoy;

. AWOTE TOV OPLOUO TOU YEYOVOTOG.

O 0 N & W

. ATié ToU avTAOUV TA VTIKEIUEVA TIG APXIKES IBIOTNTEC KAl TN OUMTTE-
pPLPOPA TOUG;
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10. Meptypayte mapadeiypata Pevou emMAOYWV Tou gival Suvatd va xpn-
OlUOTIOIOETE O€ A EQOAPUOYN.
11. Mota €ival To TTAEOVEKTHLOTA TwV TTPOKABoPIoHEVWVY TTAQIGIWY SIaAGYOU;

12. Mola n Slagopd VO EVOWUATWHEVOU aTo éva oUVOESEUEVO QVTIKEI-
HEevo;

13. Na yivouv eKTIMACEIC YIa TIC MEAOVTIKEC eEENIEEIC OTO XWPO TOU TIPO-
YPOUUATIOMOV.
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2xedlaon
Alenagng Xpnotn

_nEPIEXOMENA

Awenagn xpAotn

Tunou dienagng xpRotn

levikn oxediaon
dlenagng xpAotn

Ontkn oxediaon
dlenag@ng xpAotn

Hxntkn oxediaon
dlenag@ng xpAotn




Elcaywyn

To B¢pa Tng oxediaong Tou TPOTOU HE TOV OToi0 €va TURA AOYIOUIKOU
€PXETAL O€ ETTAQPN E TO XPNOTN €ival TPWTAPXIKAG onuaciag. Ot umoho-
YIOTIKEG 1) omoloudrTmoTe AANOU €iG0UG IKAVOTNTEG TIOU €XEL TO GUOTNT,
KaBwW¢ Kal ol xpnoTIKEG SuVATOTNTEC TTOU TIAPEXEL, MITOPEL TTOAU EUKOAA va
UTTIOTIUNOOVYV Kal va peivouv ava&lomointeg av n Siemagn xpriotn (user
interface) tng epappoyrg dev gival TPooeKTIKA oXeSlAOUEVN KAl UAOTTOL-
nuévn. Ot apxég epyovopiag, UAIKoU Kat AoylopikoU, kaBopilouv ekeiveg
TI¢ mpodiaypa@ég mou Ba Tpémel va akohouBoUuvTal WOTE va EMITUYXA-
VETAL amd TN HId PEPLA EAaXIOTOTIOINON TNG KATATTOVNONG TOU XPrioTn
Kal armé TNV AAAn PEyLoTomoinon NG WPENUOTNTAC Ao TN XPNnon Tou
OUOTAUATOG. Oa TIPETIEL VA YiVEL KATAVONTO TTWG O TPOTIOG ETTIKOVWVIAG
TOU CUCTAMATOG E TO XPOTN gival €00V ONUAVTIKOG WE To D10 TO TIE-
PLEXOUEVO TOU.

AdakTiKoi oTOXOL

2TOXOl TOU KEPaAaiou auTou gival ot pabnTéc:

U va umopoulv va epapudcoouv Bacikol¢ KAVOVEG TN EPYOVOiag Aoyt-
OMIKOU

U va avantu€ouv Se€10tnteg oxeSlacpou mepIBArNovTog Siemagrig

U va pmopolv va bhomolov éva amd, GINKO Kat e0XpnoTto TepIBAANov
Slemapng

MpogpwTACEIC

3 OewpEiC amOTPEMTIKO OTOIXEIO YA va aoX0ANOEIG PE Eva TIPOYPAUUA
TO YEYOVOG OTL TAPOUCIALEL avopoLlopop@ia o Oxéon PE O,TL LEXPL
onuepa éxelg ouvnBioel;

3 Xuppepifeoal Tnv dmoyn 6Tt éva Aoylopikd gival TO00 o XPHOLUo,
600 o ané gival otn Xprion tou;

w

Nopilelg 6Tt urTdpxouV Kavoveg oxediaong AOYIGUIKOU;

3 MioTevElg 0TI N eMAOYN XPWHATWY O €éva AOYIOMIKO oTnpileTal amo-
KAEIOTIKA KAl POVO GTO TIPOCWTTIKO YOUOTO TOU KaBéva;

3 'Otav kAvelg ABog XelpIoPo Ot €va TTPOYPaAUUa, Tt Ba NBeAeC va KAvel

OTN OUVEXELD TO TTIPOYPAUUA Ya va o€ BonBnoey;
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12.1 | Aiemagn Xpnotn

O 6pog diemagn xpnotn (user interface) eival To 6UVOAO TWV CUCTATIKWV
€VOC OUCTAHATOC TO OTIOIO EMTPEMEL AUPiIdPOUN EMKOIVWVia peTa&l ou-
OTNMATOC Kat XpoTn. H Slemagn Xpnotn €vOg CUOTHMATOC €XEL OXEON
ME To 610 TO CUOTNUA, TO XPHOTN TOU CUCTAHATOC KAl TOV TPOTIO TToU
aMnAemdpouv peta&l Toug (oxnpa 12.1). O épog BéNel va beiel To on-
MElO EMAPAC XPAOTN Kal UTTOAOYLOTH, TN YPOAMMN EMAPAG THiow amo tn
Hia pepLd tng omoiag Bpioketal n pnxavr Kat mow amo tnv dAAn peptd
0 avBpwmoc. Etot Aowmdv n Slemagr xpriotn mepLéxEL OTOIXEID TTOU ival
TUAMATA TOOO TOU UAIKOU TOU CUCTHHATOC, OGO KAl TOU AOYIOUIKOU TTOU
"Tpéxel" o€ QuTo.

Aenapn
Xpnotn

Zy. 12.1. Sxnuatikr) avamapdotaon Slemagric xprotn

Q¢ oTOLXEIO TOU UAIKOU TOU CUCTAMATOC TTou TrepIAapfBdvovtal ot Ole-
AR Xprnotn pmopolv va avagepBouv pia 08ovn emaeng, 1 euTo-
ypaeida (lightpen) i} éva movtiki. Mépn Tou AoyIloUIKOU TNG SIEMAPAC
XPNoTn ivay, yla mapddetypa, Ta pnvopata AdBoug, Ta nxNTikAa pnvopa-
Ta, Ta pyaleia TAorynong, EIkOVeG GUPBOAA Kal AVTIKEIPEVA TTAVW 0TNV
0006vn, kaBeti mou S1aBétel To Aoylopikd oav oTolxeio aAnAemidpaong
TOU OUCTAMATOC UE TO XPNoTn. Me AA\a Adyla, 0 0pog o€ O,TL Apopd Tn
AOYIOMIKH TOU UTIOOTACN, ONUAivel €va cUVOAO amd OTTIKEC KAl AKOU-
OTIKEC TIAPAUETPOUC, TIOU TTAPEXEL O UTTOAOYIOTHAC TTPOC TO XPNOTN, MEOW
TOU EKAOTOTE EKTENOUPEVOUL TTIPOYPAMUATOC, UE OKOTIO TNV KAAUTEPN
€MIKOIVWVia Kal ouvepyaoia peta&y avBpwmou kat pnxavig. Mmopoupe
Va TTAPOUOLAcoUE TN SlEMAQN XPrioTN 0av KAVAAL EMTIKOIVWVIAG PETAEV
XPNOTN KAl UTTOAOYIOTH.

2T0 TTAPOV KEPANALO N €0TIACN TOU EVOIAPEPOVTOC AG YivETAl LOVO oTa
oTolxela gkeiva TTOu avagEépovTtal 0To AOYIGUIKO.

KdBe xpovikn otiyun otnv kabnuepivi pag (wr, pag mepiBaiouv dia-
Popa POoIdvVTA He KAAA 1) doxnua oxedlaouévn diemagn xprnotn. Oco ta
TpoidvTa yivovTal Mo oUVOETa, €181KA OTAV TTIPOKEITAL IO NAEKTPIKEC KAl
NAEKTPOVIKEG GUOKEVEC, TOOO TILO CUXVA O XPrOTNG armoyonTteVETal amd
™ SuokoAia mou mapoucidlel o TPOTOG XPrioNG TOUG Kat TTOAU cuxvd Sev
€xel Tn 6140eon va kdvel kapia mpoomddela yia va Ta KATavoroeL Kat va
TO XEIPLOTEL

Méoa oTov Opo EMIKOIVWVIA PE TO XprioTn mepIAaBAveTal n évvola tng
aA\NAemidpaong Tou XproTn L To TPOoiov. Ti umopei va KAvel o Xpriotng
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X710 gykupoTaTto Aeikd HAektpikwv dpwy, IEEE Standard Directory of Electrical and Electronics Terms,
n évvola g Aé€nc interface amodidetal pe tov 6po shared boundary, o omoiog petappdletat "kowvd
1 Sapotlpalopevo 6plo 1) cLVopPo".

Y& ékboon ™G EMY (EN\nvikr Etatpeia Emotnuévwy HAektpovikwv YroAoyloTwv kat MANpo@opIknig)
0 0po¢ interface amodidetal pe tn Aé€n Stacvvdeon. Akoua yia Tnv anddoaon Tou dpovu interface
XPNOolUoTolouvTal ol AéEEIC EMKOIVWVIA, TPOTIOC ETIIKOIVWVIAC, AVTILETWTIION KAl TTPOCAPUOY. 2€
TTO TIPOOPATEC EPUNVEIEC 0 OPOC OTA ENANVIKA amodideTtal wg Slemagn xprioTn, 0po¢ o omoiog gival

0 EMKPATEOTEPOC,

~

J

ME TO TTPOTOV, Kal TL WTTOPEL VO KAVEL TO TTIPOTOV yIa TO XPNOTN, Eival pEpn
NG EMKOIVWVIAG TOU XPAOTN UE TO TPOT6V. H xpnoudtnTta 1 pn €vog
TPOIOVTOC €apTATAl TTOMECG POPEC ATTO TNV IKAVOTNTA TOU KATAVAAWTH
Va TO XEIPIOTE( pe emtuyia. Eav évag xprnotng dev umopei va e€akpiBwoel
WG AEITOVPYE( éva TTPOIdV, TOTE N EMKOIVWVIA TOU TIPOIOVTOC UE TO XPN-
otn givat ENITAG Kalt N XpNOTIKOTNTA TOU TTPOoiovVTog Bewpeital autdpata
QATTOTUXNMEVN.

12.2 | Tumol Siemagng xpnotn

H peydAn motkihia mepIBaAAOVTWY AOYICUIKOU €@epe oav eMAakOAoubo
TNV mapaywyn Kat mapouacia, 1dlaitepa HéExPL TNV MponyoLuevn dekae-
Tia, SlagopeTikwy TUTIWV SIEMAPNG XPNOTN. To TTPOBANUA TTOU TTIPOEKUYE
a@opoloe KUPLA TO UMKO, Aol 0 QUOIKOG EAeYXOG TOU (TANKTPOASYIO,
TTOVTIKI K.ATL) €ival AOYIKOG KAl GUYKEKPIUEVOC, AAA Ta TTpoARuata dp-
xi{av amo TI¢ TOANEG TTOIKINEC AOYIOUIKOU, TTOU €iXaV OOV ATTOTEAECHA T
ouyvétatn evallayr mapactdoswyv otnv 086vn Tou UTTOAOYIOTH.

O tumog Slemagig XProTn TTou apXIKA TTAPOUCIACTNKE NTAV BACICHEVOG
o€ evtoln (command-based). O xprjoTNg, Yla va EMKOIVWVNOEL LE TOV
UTTOAOYLOTH, €MPETTE VA TTANKTPOAOYAOEL KATTOL EVTOAR 1| HIa OElpd armd
EVTOAEC, avaloya e To TePIBANoV AoyIopikoU oTo omoio BplokdTav. Xa-
POKTNPLOTIKO TTApAdelypa TETolou TUTTOU SIEMAPRC XPrioTn mapeixe To
Aettoupyikd cvotnpa DOS. Autd 1o €ido¢ Slemagrig xpriotn anattovoe
TEPLOOOTEPA ATIO TOV AvOPWTIIVO TapdyovTa, Tapd anmd ToV UTTOAOYIOTH.
O xprotng émpeme va gival €161kd¢ 0Tn YAwooad ou utooTrpLle To Te-
pIBaNov epyaciag, woTe va umopei va peylotonoindei n amodoon tou
UTTOAOYLOTH. MEPIKOI KOTAOKEVAOTEG UTTOAOYIOTWVY TTpooTddnoav va e-
TEPACOLV AUTO To TIPOPRANUA BETovTag KATTOLEC ANNEC TTPOSIAYPAPEC OTN
oxediaon Tou TPOTIOU EMIKOIVWVIAG XP0TN KAl UTTOAOYIOTH.

Mia mpoomndBela €yive kal oto id10 To MEPIBANOV TOU AEITOUPYIKOU CL-
otpatog DOS, pe Tnv gu@dvion tou keAU@ouc DOS (dosshell), alhd kat
AWV TpoypadTwy TTou Aettoupyouv oto epIBaAlov DOS (Norton
Utilities K.A1T.). AUTA Ta TTPOYPAUUATA AOYIOMIKOU, AV Kal N @Lhoco@ia Ael-
Toupyiag Toug mapapével n idla, evtouTolg epgavifouv pia meplocdTEPO
@IAKN Kal e0Xpnotn Siemagn xpriotn, mpoodidovtag pia AAAn 6Yn oto
TTOAU auoTNPO TIEPIBANNOV.
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H 1Mo emtuxng Opwe amd OAeC TIg MpooTidBeleg Tav autr tng Apple. H
Apple nTav n mpwtn mou glonyaye TN Xprion €lkovidiwv Kal ypagnud-
TwV oTI¢ S1adIKaoieg emKOVWVIAC XPAOTN Kal UTTOAOYLOTH, SNUIoVPYW-
vTag TNV évvola tng ypa@ikng diemapng xpriotn GUI (Graphical User
Interface). Autr n poper diemapng xpriotn aufdavel Tn AsrtoupylkdTnTa,
TNV EUKOAiQ 0TN XPriON, TNV ATTOTEAECHATIKOTNTA KAl TNV TaxUTNTA TOU
S1ahdyou petady avBpwmou Kat UNXavige.

TNV MEPIMTWOoN TWV MPOCWTTIKWY UTTOAOYIoTWV IBM Kat cupfatwy, Ta
PCs, katapyriv dev unip&av otabepég wg mpog Tn oxediaon tng Stemagrig
XPNoTn. O1 0taBep£g aUTEG avamTUXONKaAvV apyoTEPA YIa AEITOUPYIKA GU-
oTAMATA TTOU SOUAEUOUV XPNOIUOTIOIWVTAG YPAPIKES HOPPES ETTIKOIVW-
viag pe o xpriotn, omwg givat ta Windows kat to 0S/2. Kat ta duvo autd
mpoidvta €xouv w¢ podTUTo TO TTEPIBANAOV TG Apple. Feyovdg maviwg
gival mwg ol umohoylotég Macintosh tng Apple avayvwpi{évtouoav péxpt
TPV Ao Aiya xpovia arm' GAoug oav oL TEPIOCOTEPO CUVETTEIG TIPOCWTTIKOI
UTTOAOYIOTEG 0TO B€pa TG SlEMapng XPNnon.

Ta GUIs Bewpouv &Ti 0 KOO0 amoTteAEiTal anmd avTiKEiueva Kat OTL evép-
yeleg epappélovtal mvw Touc. AKOUa, o€ eMimedo €KPPACNC TNG ETIAO-
YN Tou Xpnotn, ta clicks Tou movTikiol avtikaBioTouv TIG MANKTPOAOYN-
OEIG.

To GUI givail orjpepa o mio Stadedopévoc kat Snpo@INig Tommog Slemapng
Xprotn. H Bewpnon mou emitelel, Kat mou avagEpeTal mapandvw, GUK-
QWVEel amdAuTa pE TIC OEWPOEIG TOU AVTIKEINEVOOTPAPOUG Kal TOU 0dn-
YOUHEVOU aTTd YEYOVOG TIPOYPAUUATIOHOU OXETIKA UE TO AVTIKEIMEVA KAl
Ta yeyovoTa.

XapaKtneoTIKA YPa@PIKWV SlEmag@wy XpRotn

Ta Baoikd xapaKTNPIOTIKA TWV YPAQIKWV SIEMAQWVY XpHoTn sivat:

I Hemedvela epyaoiag: Eival n ypagikn Stapopewon tng 08évng tou
UTTOAOYIOTH, LETATPEMOVTAG TN O€ éva "NAEKTPOVIKO ypaQeio"

1 TamapdBupa: Eva mapdBupo amoteei pia mapaAAnASypappn eviaia
meploxn dpaotnplotitwy oTnv 006vn Tou UTTOAOYLOTH. Méow TwWV
TapaBUPWV TTPAYUATOTIOIOUVTAL Ol KUPLEG EPYACIEC AVAKTNONG KAl
eneepyaoniag Twv MAnpo@oplwv. Baoikd otoixeia mapablpwy ival
(oxApa 12.2):

1 nweENUN emeavela, SnAadn o xwpog Tou mapabupou péca oTov
OTI0{0 UITOPOUV VA avakTWvTal Kal va emeéepydlovtal Siapodpwv
Tonwv dedopéva,

I nypauun titAovu (title bar), otnv omoia epgaviletal To dvoua Tou
mapabupovu,

I nYPAUUR pevol (menu bar), otnv omoia pgavifovtal AeKTIKA ol
opadomolnoEelg TV SPAcTNPIOTATWY TIOU TTAPEXEL TO CUYKEKPLLE-
vo mapdaBupo,

1 nypauun epyaleiwv (toolbar), otnv omoia mapouactdlovtal Ue &l-
Kovidla ol TTIo CUXVA XPNOIUOTIOIOUUEVEC AEITOUPYIEC TTOU UTITOPEI
va emitelel 0 XpoTng Héow Tou mapabupou,
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MAAKtpo
EAaxiotonoinong

. < MAAKTpo
MARKTpO Mpappn .,
Mevou EAéyxou Tithou Meytotonoinang
Mpappn MAAKTpo
Mevou Teppatiopol
Mpapun
EpyaAeinv
Q@éAn
enwpdvela
lpappn lpappeg
Katdotaong Kdhong

Zx. 12.2. Baoika otoixeia mapabupwv

n YPauun katdotaong (status bar), émou spgavifovtal mAnpogo-
pIeC OXETIKA UE TO TTAPABUPO Kal Ta OTolXEla TOU,

ol ypappég kUAiong (scroll bars), ot omoigg ivat n opilovTia Kai n
KATAKOPU@N, KAl EMTPETOVV TN UETAKIVNON TOU OTTIKou mediou
TOU XPNOTN, OTNV TTEPIMTWON TTOU TO €VPOC Tou TTapabupou eival
MIKPOTEPO TNG ETMPAVELAG TOU,

7o MAAKTPO HeVOU eAéyxou (control menu), To omoio mepAapBdvel
MEVOU EMAOYWV PE EVTOAEC XELPIOUOU TOu TTapabupov,

TO MAAKTPO MeyloTomoinong (maximize button), mou peylotomolei
To HéyeBoC Tou Mapabupou WoTe va KatalapBavel dAo to e0pog
NG obdvng,

To MAAKTPO ghaylotomoinong (minimize button), mou éxel cav amo-
TENECUA TN LETATPOTTH TOU TTapaBUpou o€ glkovidio,

TO MAAKTPO eMava@opdg (restore button), Tou emavagépel To ma-
PABuUPO OTO MPONYOUUEVO TOU péyeBog,

To MANKTPO TEPMATIONOU (close button), mou kAgivel To mapdbupo.

I Taypa@ikd avtikeiyeva: AmoteAouv Tn Aon TNG YPAPIKAC SIEMAPNC
XPNoTn. KaBe avtikeipuevo €xel oplopéveg IO1OTNTEG Kal e KABE avTi-
KEiUEVO 0 XPOTNG UTopEi va eMTeENECEL OPIOUEVEC Epyaaiec. Eva
QVTIKEIUEVO PTTOPEL Va TTEPIEXEL ANNA AVTIKEIpIEVA, TA OTTola CLVABWG
opadomolovvTal Ue BAcn KATTOL0 KPITAPLO0 (AOYIKO, AEITOUPYIKO K.ATL).

I O1 beiktec TOoU movTiKioU: Eival lIkpd ypa@iKd avTikeipeva mou Sei-
XVOUV TO ONUEIO OTO OTTOI0 TTPOKEITAL VA YiVEL N EMOPEVN EMAPN TOU
XPNOoTN ME To ouoTnUa. Ot HopPEC TOU OeiKTN ival TIOIKIAEG KAl AvTI-
OTOIXEITAL ATTO Wia 0g KABE S1apOPETIKOU TUTTOU £PYACIA TTOU EKTEAEI
TO oUOTNMA.
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12.3 | Tevikn oxediaon diemaprg xprotn

MpoUmoBeon yla Tn oxediaon Hiag emrtuxnuEVNG SIEMAPR gival To va é-
XEl YIVEL EMAKPIBWE KATAVONTOC 0 OTOXOC TTOU TTPOKEITAL VA EUTTNPETIOEL
TO AOYIOMIKO Kal Ol AmmAITACELG XPNOTIKOTNTAG TOU XproTn amnoé auto. O
KOAUTEPOCG TPOTIOC yia va armavtnBei n epwtnon "t BéAetL o xpriotng va
KAVEL ue autr TNV epappoyn;", eivat va pehetnBei otnv mpdaén n epya-
oia Tou xpriotn. H Siadikacia avantuéng moAamAwv cevapiwy, dtago-
PETIKWV HETAEL TOUG, TToU TIEPLYPAPEL TO KaBéva EeXxwPIoTOUC TPOTTOUG
aAMNnAemidpaong Kal EMKOIVWVIAG LE TO XPROTN Yla TNV UAOTIoINGN TNG
EQAPHOYNG KAl O0TN OUVEXELA N €€aywyr] CUUTTEPACUATOC Yd TTOLO aTTd
autd Ba mpowBrioel KAAUTEPA TOUC OKOTTOUC TNG pYACiag, TAVTOTE amd
Vv MAevpd Tou XPoTN, €ivat pia Stadikacia n omoia Ba mpémel va yivel
Tiplv amo TNV évapén oxediaong tng SIEMAPC xprioTn Kal n omoia ovoud-
Cetair avaluon gpyactwv xpnotn (user task analysis).

H emikolvwvia plog epappoyng pe To XpnoTn gival T000 onUavTiKr, 600
KalL TO {010 TO TTEPLEXOUEVO TNG EPAPHOYAG. Xwpig Hia KaAn Siemagn xpn-
otn, mBavd o xprotng dev Ba pumopéoel TOTE va TAPEL TO A PEG TTEPLE-
XOUEVO TNG EQapUOYNG. Baoikég apxég Epyovouiag Aoyiouikou mou Ba
TIPETIEL VA TNPOUVVTAL KATA TN oxediaon piag AeIToupyIkng Siemagnig xpn-
071N €ival ol TapaKATwW:

1 Juvémeia: Av n idla Siadikaoia, n idla evépyela, cuvteleital oe Svo N
TEPIOOOTEPA SIAPOPETIKA HEPN TNS EQAPPOYNC, Oa TTpEmel va Tapou-
oldletat kat va Aertoupyei akpIBwe pe Tov idlo Tpdmo o OAa Ta Pépn.
Amd TN oTIyUn TTou o Xpnotng €xet S1daxOei va emitelei pia epyaoia,
Ba mpémel KABE POPA TTOU KAAEITAL VA TNV EMAVEKTEAETEL, VA XPNOIUO-
miolei Tov id1o Tpod™O.

I AnAdtnta: Av uTTApXoUV TTEPIOOATEPOL ard €vag TPOTIOL YId VA TTOPOU-
olaotei pia Siepyaoia, Oa mpémel va emAeyei n amlovuotepn. Av uridp-
XOUV oUVOeTEC Slepyaoieg otnv epapuoyn, 0a mpémel va yivel kKOs
Sduvartn mpoondBela, £Tol WoTe va Bpebolv ekeivol ol TPOTIOL TTAPOU-
ciaong mou Ba Tig KAvouv va @aivovTal Kal va Aeltoupyouv 600 To
Suvatd amlovoTepa.

1 Xprion uetagpopwv: Mpémel va XpnOoIUOTTOIOUE TIPOOEYYIOELG TTOV gival
Non olKeieC KAl YVWOTEG 0TO XPNoTN. MNa mapdadelyua, Qv TpOKeITal
va SnuioupynBei pia epappoyr mou va mephauBavel video kat mpod-
Keltal va 600¢ei oto xpotn n duvatdtnta eAEyxou emavw oTn pon
TOU, TOTE €ival AOyIKO Kal TTPOTIUNTEO va XpnotpomnotnBei ypagikn
avamapdotaon Twv MARKTPWVY EAEYXOU TTAPOUOLA UE EKEIVA TTOU XPN-
OIMOTTOIOUVTAL OTIG OIKIOKEG CUOKEVEC video, ol oTToiEG eival ndn yvw-
OTEG KOl OLKEIEG OTO XPNOTN.

1 Edayiotormoinon evepyetwv xpriotn: O Xpriotng MPETIEL VA PTAVEL OTO
€mMOBUUNTOS YIA AUTOV ATTOTENECHA HIE TIC AyOTEPEC SUVATEC EVEPYEL-
€¢. O amaitoUPEVEC TANKTPOAOYNOELC TIPETEL va TTeplopilovTal OTIC
AmmoAUTWC AmapPaiTNTEG. XTA ONUEIA EKEIVA TOU TTPOYPAUATOC TTOU
N €MAOYI TOU XPOTN UMOPEL VA EKQPPAOTEI PE TIEPIOCOTEPOUC ATIO
évav Tpomou¢ Ba mpémel va emMAEYETAL 0 AlyOTEPO KOTTIAOTIKOC YId TO
xpriotn. Na nmapddetypa, 6mou oTn por evog MPoypAuaTog XPNnot-

O —

H oxedlaon evéc kahoU
Tpdénou enkowvwviag Ye
10 XpAoTn givat 1o pLad

pLag KaARG eQappoyng,
€101Kd 010 XWPO Twv

£QAPHOYWY NMOAUNECWV.
k(P pHoYy M )

AnAoUotepo yla 1o XphoTn,
onpaivel SUGKOASTEPO yLa
T0 0Xe0La0TN, aAAd auth n
npoondBeta a&ilet tov KéMoO
Kat anatteitat va yivel.
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poTToloUVTAL TIPOETAEYUEVEG ETTIAOYEG, Oa TTpEmel va TTapouoidlovTal
ME pop®n AMoTag 1 MARKTPWY EMAOYNC, £TOL WOTE O XPHOTNG VA NV
UTToXPEWOEl va TANKTPOAOYGEL TNV ETTIAOYT TOU.

AMN\A Kal OTIC TIEPIMTWOELG TTOUL N TANKTPOAOYNON €ival amapaitntn, omnéd-
TE QUOLOAOYIKO €ival va yivovtal Aafn otnv MANKTPOoAdynaon amo Toug
XPHOTEC, To Mpdypappa Ba mpémnel emiong va Aertoupyei avaloya. Na
mapddelyua, av o Xpriotng MANKTPOAOYNOEL KAl KATAXWPENOEL pid amd-
VINoN-@peAcn €xovtag Kavel AdBo¢ o éva onueio g, To mpoypaupa 6a
TIPETIEL VA TOU EMTPETEL VA S10POWOEL TO CUYKEKPIUEVO ONUEIO KAl VA NV
Tov avaykAdlel va emavamAnKTPoAoynoel OAOKANPN TNV amavtnon.

I [lapoxr dueong avadpaonc: Akdpa Kal oTnv TIEPITTWAON TTOU TA ATTo-
TeEAéopaTa TNG EMAOYNG Tou Xprotn Sev éxouv oAokANpwOEi, To oU-
OTNMA TIPETIEL VA TIAPEXEL KATTOLA UNVUUATA OTO XProTn. MepIKEG po-
PEC 0 XPNOTNG EMAEYEL Hia TETola Stadikaoia Tou n oAoKANPwon TG
amattei kamolo xpovo. E€aitiag autrg tng kaBuotépnong eival ToAU
onuavTiko va §00ei n duvatdTnTa 0TOV XPHOTN VA TIAPEL KATIOLO AE-
00 privupa amodoxnG TNG EMAOYE TOU JE TAUTOXPOVO avayyehia Ot
To amoTéAeoud Tn¢ eTotpaletal. Eva pvupa otnv 086vn Tou Tumou
"MapaKaAW TTEPIUEVETE, KAVW UTTOAOYIOHOUC" TIPOCMEPEL ETTAPKT TTAN-
po@dpnon Kat kabBnouxdadlel To xproTn 0Tt OAA TIAVE KaAd.

Xpdvog amdkpiong Touv ouoTriuatog ovoud{etat o xpovog mou xpeldde-
Tal TO OUOTNUA VA apXIOEl va TTAPEXEl TA AITOTEAEOUATA LG EVEPYELQG
A wag diadikaaoiag mou {ATNOE 0 xPROoTNG.

1 [lapoxr BoriBelag: ZnUAVTIKO OTOIXEIO OTNV TPOOTIABEID XPrioNG EVOC
TIPOYPAMMATOG €ival N Miyvwaon amo Tn PEPLA TOU XPHOTN TOU Ti YITo-
PEl va KAVEL KABE OTIyUR e TO TTPOYpappa. H BonBsia mou pmopei va
AapPavel o xprioTng Katd Tn SIAPKELA XPrioNG EVOC TTIPOYPAUHUATOG
pmopei va givat:

1 on line BonBela, pe TN pop@N KAl TN AEITOUPYIKOTNTA TTOU TTAPE-
XETAL arré OAd Ta oUYXPOVA TTAKETA AOYIoOUIKOU. O XproTNng €XEL TN
duvatotnTa va avatpé&el o CUVOTITIKEG 0dnYiEC Xpriong Tou TTpo-
YPAUUATOC, O€ EMUEPOUC AElTOVPYieC, o€ avalnTnon, aveupeon
Kal eme€riynon 6pwv.

1 dueon BonBelq, e TN popen Twv Bonbwv (assistants) mou mapé-
XOUV ol TEAeuTaiEC EKOOTEIC TTOAWV TTAKETWV Aoylopikou. O xpn-
0TNG pmopei va {NTARoEL Kal va TIAPEL BACIKEC TTANPOPOPIEC OXETIKA
ME TIG SLVATOTNTEG TTOU TIAPEXEL O XWPOG OTOV OTT0I0 BpioKeTal Kal
TIC TIPWTEG EVEPYELEC TTOU Ba TTPETTEL VA KAVEL.

1 éuueon Pondela, péow owoTd Kal EMEENYNUATIKA SIATUTTWUEVWY
MNVUUATWY AaBwv.

I Fdaxiotormoinon amouvnuoéveuong: O Xpnotng, yla va UImop&CEl va aA-

AnAemdpdoel pe 1o Aoylopiko, dev Ba mpémel va Bupdrtal mapd povo

Ta AmoAUTWG amapaitnTa. H moootnTa autr) mPEMEL va gival n eAdx1-

otn duvatn. Ot epyaocisg mpémel va gival Pe Tétolo TpoTo Sopunpévec,
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€101 WOTE N OAOKANPWON TOUE VA YIVETAL HELWVOVTAG OTO EAAXIOTO
NV MEPIMTWoN va EEXATEL 0 XprioTNG KAmolo Briua.

1 Evapudvion: ©a npémel va AapBdavetal cofapd umoyn n mponyoupevn s

EUTTEIPIA KAL Ol AVATIOPACTACELG TOU XPrioTn amd AAAa mpoypdppata

AoyilopikoU. Exovtag KaTtd vou TTwg ONO KAl TIEPIOCOTEPO EVTOVA EUPA-

vietal pia t@on tumomnoinong evepyelwv Kait Siadikaciwv, Ba mpémnel 0 oxedlaoTnig g

TA TIPOYPAKMATA pag va evappovifovtal ue autéc. Na mapadelyua, av EQUpPHOYAG NPENEL Va

TO TTPOYPAUMA HAC, PE TO TIATNHA EVOC YPAPIKOU TIAIKTPOU, EKTENEL akoAouBel TG ouvriBeleg
Siadikacia amobrikeuong, To elkovidlo o TuXOV Ba £xoupe amodw- ToU XpRoTN Kat 6xt o

0€1 0TO MARKTPO AUTO Ba TIPEMEel va ival pia S1okETa. Xxedév Oha ta XPAGTNG va akoAouBel
TIAKETA AOYIOUIKOU XPNOIUOTIOIOUV QUTO TO EIKOVISIO VIO TH GUYKEKPL- TG oUVABELEG TOU

pévn Stadikacia kat yia 1o Xpriotn Ba givat ToAb e0koho BAETTOVTAC TO QIXEB[CIUTﬁ. )

va €XEL TN OWOTH avanapdoTtacn TG Altoupyiag mou emTEAEL.

I Eukauyia: To mpoypapua Ba mpémel va mapoudotddlel eukappia oTig
EVEPYELEG KAl OTIG TANKTPOAOYNOELG TOU XpnoTn. MNa mapddelyua, o
€va TTPOYPAMHA TTOU O XPHOTNG KAAEITAL VA ATTAVTHOEL O€ EPWTNOELS
Tou TUTIoU "O€Aelg va Yivel n kataxwpnon; (N/O)', "Na yivel n Siaypa-
on; (N/O)", n cwoTr vonuaTtika amdvinon tou Ba mpémel va yivetal
amodektA ave€dptnta amd TNV KATdotaon otnv omnoia Bpioketal To
TIANKTPOAOYI0 (EAANVIKA 1} ayyAKd, Ke@alaia ) eld).

To mapdadetypa autd mapouoldletal auéowe OTn CUVEXELQ O€ eTimeSo

FNQXIXAL.

MAPAAEIrMA

! Eioaywyl] otolXeiwv
AIABAYE ONOMA, EIIQNYMO, AIEY®YNXH, THAED®QNO Zwn AUon Bswpnoape
KANEZE EnixUpwon (3) ot eival onpavtko o
................ XpAOTNG va anavinoet
anoKAELOTIKG PE €va
AIAAIKARIA EnLkUpwon (o) vat n éva 6xt, yu' auto
o <=0 Kat o €Aeyxog yivetal
APXH_ENANANHVHE avaAutikd Kat yia ta duo
TPAVE “No yivel ratayxdpnon twv otolyelwv (N/O);” evdexodpeva.
AIABALE K
EIITIAEEE K
NEPINTQZH “N” , “Vv”, “N”, “n”
o <-1
NEPINTQXH “0O”, “o”, “0O”, “o”
o <- 2
NEPINTQEH ANNIQN
TPAYE “IIiLéote 10 N ) 10 O”
TENOZ EININOT'QN
MEXPIZ OTOY o=1 H o0=2
TENOZ EmnLxUpwon

H evowpdtwon Twy mapandvw XapaKTNPIoTIKWY OTA TTIPOYPAMOTA AOYIOUL-
KOU €X€l 0V AMOTEAECHA VA KABIOTA TO TIPOYPAUUA IOIAITEPA PIAIKO TIPOG TO
XPNoTN, KE CLVETELD TNV AVENON TNG SIABECNC TOL XPHOTN Yla EvacXOAnon
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TOU WE TO TPOYPApa. Eva @iAiko mpoypappa yivetal ypriyopa amodektd. H
KATAOKEUT QIAKWY TIPOYPAMUATWY amaltei amd Tnv MAeupA Tou oxedlaoTn
TNV EMOTPATEVON YVWOEWV KAl PAVTACIAC, WOTE VA UTTOPETEL VA ETIITUXEL TO
KaAUTtepo SuvaTo amoTENECHA YA AOYaPIOOUO TOU XPoTh.

ddosig avantuéng tng diemagnig xprotn

H avdntuén tng Siema@nig xprotn yivetal Pe TETOLO TPOTIO WOTE TO KéE-
VTPO eVOIOPEPOVTOG KAl TIPOBANUATIONOU va gival o Xprotng. Mia faotkr
peBodoloyia yia tnv avantuén tng Siemagng xpriotn givat n dnuioupyia
TTPWTOTUTIOV. M€ TOV OPO MPWTOTUITO EVVOOUE €VA ATTAOUCTEUMEVO [O-
VTENO TOU CUGTAMATOC TTOU €XEl EMvonBOei pe okomd va TeplypAPel T
AerToupyIkdTNTA Tou. H peBodooyia Snutovpyiag mpwtoTtUou TEPIAA-
Bavel tpelg doelg (oxripa 12.3):

‘EAeyxoq ’

Mpoadloplopdg

, —> Yxedlaon ——  Ylonoinon
Anawmoswy

Zx. 12.3. @doeic avamtuéng Siemagric xpriotn

1 [lpoodioploudc amaItioswy, OTIOU UEAETATAL Kal avaAUeTal To B€ua,
mpoodlopiletal 0 oKOTOG TOU AOYLOMIKOU Kal Ol OTOXOL TTou BETEL, Kal
avayvwpiletal kal meptypd@etal T0oo 10 MEPIBANNov oTo omoio Ba
A\ertoupyrioel 600 Kal ol xprioTeG Tou Ba eEuTNPETHOEL

I Sxebiaon, OTou eMAEYETAL N EMIKPATECTEPN LOPPOTIOINCN SIEMAPNG
XPNotn MeTadl twv mpoTeivopévwy. H emioyn AapBdavel umdyn tng to
KOOTOC, TO XpOVO eKUAOBNONG, TI¢ SlaBéatpeg mNyEC UAIKOU. Anuioup-
YOUVTAL 0APWE TA AVTIKEIUEVA TTOU BA TO UAOTIOIOVV, Ol EVEPYELEC TTOU
Ba emtelei kKABe éva amod auTtd Kal Ta yeyovoTta ota ormoia Ba avTidpad.

I YAomoinon, émou ta éoa meplypdgovtal otn oxediaon vAomolouvtal
HE TN Xprion Twv KATAANAwV epyaleiwv. Anuioupyouvtal Ta amapai-
NTA YPAPIKA, TA PnvUpata AddBoug, Ta nxnTika dedopéva.

I EAeyxog, OTIOU TIEIPAUATIKA ENEYXETAL N ATTOTEAECUATIKOTNTA TNG Sle-
TTAPNG XPNOTN OE TMAOTIKA XPrioN HE AKPOATHPI0 avAaAoyo autoU TTou
TTPAYMATIKA armevBuveTal Kal ekivd pia dtadikacia BeAtiwong ota on-
MEla Tou Kpivetal amapaitnto, pe emdvodo otn edon tng oxediaong
yla TNV TPAYUATOTIOINCN TWV ATTAITOVPEVWY PBEATIWCEWV.

12.4 | Ontikn oxediaon
NG SlEMaP¢ Xpotn

A6 Ta BACIKOTEPA OTOIXEIQ T OTTOIA TTPETTEL UE TIPOCOX I VA CUVEKTIMW-
vtal kat va AapBdvovtal umdyn katd tn dnuioupyia tng Slemaeng xpn-
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01N MIAG EQAPUOYNG, Eival 0oa oxetiCovTal e TNV EMAOYN XPWHATWY TWV
OTOIXElWV TNC EPapPPOYNE Kal TN oxediaon Twv PNVUUATWY AaBwv.

12.4.1 To xpwua

To xpwpa Bewpeital Bacikd cuotatikd otn oxediaon Tng 0Bdvng piag
gepappoync. H owotn xprion tou Xpwuatog umopei va anodeiyBei évag
OTTOTENEOUATIKOG PNXAVIOUOG VIO TNV ETIKOIVWVIQ, TNV TTPOCOX! Kal ToV
kaBoplopd Twv onpeiwv mouv BéAel va avadeiel pia epappoyn. H xprion
Tou Xpwpatog Ba mpémel va yivetal pe mpoooxn Kal pe Baon tnv Kowvr
avBpwmivn aicOnon avtiAnyng Twv S1laQopwv HETALY TWV XPWUATWY,
TWV TTANPOPOPLWV TIOU UTTooLVEIdNTA AapBdvovtal amd autd kal Twv Ba-
OIKWV apxwV 1ou opiel n Yuxoloyia XpwHdTwy. To XpwHa EAKUEL TOUG
XPNOTEC, AANG amd tn AavBacouévn xprion Tou umopei va mpokAnBouv
apPVNTIKA amoTEAEéOUATA.

To xpwpa €xel TPELG BaoIkoUG AEOVEG XPrONG: avayvwpLlon, avtiBeon, eml-
Kévipwon. H eumelpia OAwv pag Aéel TG TO XPWHA UTTOPE va YONTEUEL,
oM\G pmopei kat va anwBei. Ta wTelvd, {wned XpwHATa, TA XPWHATA
TTOU KAvouv avtifeon pe otidnmote AAo, Tpafouv v mpocoyxr. Ot Ael-
TOUPYIEC TTOV EMITENEL TO XpwHA gival:

1 va mpokaAei umoouveidnta avtidpdoelg 0w avénon MPOCoXG Kal
KATAoTAON £YPRYOPONG,

I va SieukoAUvel otnv opadomoinaon, aAd Kal 0To Slaxwplopd OTolxEi-
WV TNG EPAPHOYNC,

1 va bivel éugpacn ot AoYIKr 0pyAvwon TnG EQAPHOYNS,

1 vampocBEtel evllapépov oTnV EQapuoyn,

1 va BeAtiwvel Tnv emidoon Tou Xpriotn o€ pia oglpd and emavaiapBa-
VOUEVEC AelTOUpYIEC.

To Xxpwpa TTou XPNOIUOTIOIEITAL GTO TTAPACKNVIO gival To Bactkd xpwua

yla TNV eppavion tng 086vng. AvtiBeTa To XpWHa TPOCKAVIOU gival TO

Baotko xpwua yla TNV ERQAvIon TNG TANPOPOPIAG. Ta XpWHATA TTOU XpN-

OlHOTTOIOVUVTAL OTO TIPOOKIVIO KAl OTO TTAPACKAVIO TIPETTEL va S1aTnPoUV

kamola avtiBeon. Mepikd and ta mpoTelvopeva (evyn XPWHUATWY yla TO
TIPOOKNAVIO KAl TO TTAPACKAVLO @aivovtal oTov mivaka 12.1.

Mivakag 12.1: MNpotewdépevol cuvduacpoi
napacknviou Kat NPOGKAVLIoU

Acnpo MnAe
Mneg Maupo 1 okoUpo pnAe
AvVoIKT6 YKpL Mautpo
Maupo Acnpo
MnAe Acnpo

>Tnv mpoomdbela EMAOYNG CWOTOU GUVOUACUOU XPWUATWY YId TO TIPO-
OKAVIO KAl TO TTAPACKAVIO Ba TTPETEL va €XOUHE UTTOYN KA TNV avAykn
Tou Xpnotn va Eexwpilel avaueoa 0To MPOOKNVIO KAl OTO TTAPACKNAVIO
Kal va avtihapBavetal cwotd to avBpwrivo pdti Ta dvo emimeda. MmAe
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H mukvétnta 066vng avapé-
PETAl WG UETPO TOU OUVOAOU
¢ mAnpogopiag mou eugpa-
vifetal 070 evepyO TURMA TNG
o8dvnc.

N

KEIUEVO TTPOOKNVIOU O€ KOKKIVO TTApaoKnvio Sev gival owotdg ouvdua-
OMOC Y1aTi TO KOKKIVO (QAiVETAL 0aV Va Eival UmpooTd Kal va TEPIBANNEL
TO UTAE KEipEVO.

Mepikég 0Onyieg yla Tn owoTh Xprion Tou XpWUATOC gival ol €EAG:

Juvtnpntikni xeron. H unepBolkn xprion XPwHATwY UTTopEi va €xeEl
apvnTiké amotéAeopa. H xpron toug mpémel va yivetal 0To HETPO
oV anartteital. Av eggaviocoupe otnv 006vn pia Aé€n r pia mpoTaon
YPOAUUEVN HE GUVOUACUO TTOAWY XPWHATWY, TO ATTOTEAECUA UTTOPE(
va gival evtunwolako, 18laitepa av Kottdue Tnv 086vn and pakpld,
OUWC amo KovTd gival ToAU mBavéd 6t Ba umdpxel SuokoAia avayvw-
ONG TOU CUYKEKPIUEVOU KELUEVOU.

Meptopiouévog apiBudc xpwudtwy. Evag Kavovag mou Unmopei va epap-
MOOTEI gival n xpron HEXPL TEOOAPWYV XPWHATWY Yla Tapouciacn Kel-
HEVOU, Kal UEXPL EMTTA YLA TITAPOUGIAoN TToU TIEPIAAPBAVEL KAl YPAPIKAL.

Avayvwplon Tou XpwHaTog we TEXVIKH kwdikomoinong. Me To xpwpa ava-
yvwpilovTtal ToAU ypriyopa KAmoleg Siepyaciec mou emre ovvTal. MNa
TO AOyo auto Ba mpémel va Sivetal Tpoooyr TNV KwdIKOToinon Tou
XPWHATOC KAl VA TNEOUVTAL Ol YEVIKA ATTOOEKTEG XPWHATIKEG KWOIKO-
ol oelC. Na mapddetyua, To KOKKIVO onuaivel amayopeuon r mavon.
Av évag oxeSl1a0TAC TO XPNOIUOTIOLEL YIa VA TOVIOEL éva Urvuua, TO Tl
Bavétepo amotéheopa Ba gival va dnpioupynBei olyxuon oto Xprotn.

2tabepdtnta otnv Kwdikormoinon. Av, yla mapddetypa, éva Hivupa
npogtdomnoinong ep@avifeTal e KITpvo XpwHa O€ KATIOIO ONUEIO TNG
€QapUOYNG, ToTe Ba mpémel va epgavifovtal Ye 1o idlo xpwpa 6Aa ta
pnvUpaTa TapOPOoLoU TUTTOU TTOU TUXOV UTTAPXOUV OTNV EQAPUOYH.

Xprion mpog BorBeta Tng popomoinong. & AMEIKOVIOELG TTOU gival
TTOAU TTUKVEG KAl OTIOU 0 XWPOC gival TTOAUTIHOC, TAPOUOLa XpWHATA
MITOPOoUV va XPNotooinBouv yia va opadomolricouv GUCKETI(OUEVA
QVTIKEIYEVA.

SUOXETION UE TO akpoatriplo oto oroio amevBuvetal. O oxedlaoTNG TNG
EPAPMOYNC TTPETEL VA AAUBAVEL UTTOYN TOU TO AKPOATIPLO OTO OTI0I0
ameuBuveTal n e@appoyn Kat va emAéyel Ta KAaTaANAOTEPA XpwHaTA
Kal JE BAon TG XPWHATIKEG TIPOTIUAOELS Tou. Epeuveg avadelikvuouy Ta
XPWHATA TTOU TTPOTIHOUV SIAPOPETIKEG NAIKIEC XPNOTWV. ZTOV TivaKa
12.2 mapouotdlovTal ol XPWUATIKEC TIPOTIUACELS TTAISIWY Kal EQPriBwv.

Mivakag 12.2 : Ta neplocdtepo dnpPo@AA Xpwpata
Katd o€lpd npotipnong

Kitpwvo MnAe
Acnpo Kékkiwvo
PoC Mpdowo
Kékkivo Acnpo
MnAe Pol
Mpdaowvo Mop
Mop Kitpwvo
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12.4.2 MnvOpata AdBoug

Ta pnvopoata Aabwv mpémel va gival 660 1o SuvaTdv TTO KATATOTIOTIKA
yla va HmmopoUV va TIPOo@OEPOLV OUCLAOTIKN Borif&la oToug apxXdptoug
xprotec. Otav ta pnvupata ev gival KatavonTd, TOTE Ol XPrOTEG UTTEP-
SevovTal TEPIOCOTEPO, AYXWVOVTAL KAl EYKATAAEITTOUV TNV TpooTTadela
XPNong Tou AoylopikoU. BeAtiwvovtag ta pnvopata Aabwy, BeATIVouUE
Tautéxpova Kal Tnv anédoon xpriong Tou AoylopikoU. H pop@n kal to me-
PLEXOUEVO TWV PNVUPATWY AaBwv ernpedlouv Tnv andédoon Tou XprioTn
Kal AElToupyoUv oav KivnTpo yla Tn cuvéXIon TG mpooTndieiag mapd To
YEYOVOG OTL €XEL KAVEL AABOC.

Baolkég apyég yia tn oxediaon Twv PNVUUATWY AaBwy, Tou Umopouv va

amofouv XpAGCIUES yia TNV urtooriBnon T6co apXaplwy, AANA Kal EUTTEL-

pwv XpnoTwy, givat:

I Na eivai e€eibikevpéva. Ta pnvopata mou ivat oAU yevikd dev mpo-
O@EPOUV OUCLAOTIKN BonBela 0To XProTn £TOL WOTE va KATANAREL TO
€idoc¢ Tou A\dBou¢ mou €Kave.

To prjvupa "Avolypa AdBoug apyeiou” dev TPOOPEPEL KATIOIA OUCLA-
OTIKA Kal xprioun mnpogopia. AvtiBeta av epgavi{étav To privupa
"Movo apyeia pop@omoinong elkdvag Pmopeic va avoiéelg’, n mnpo-
(popia TToL TTAPEXETAL TO XPNOTN €ival KATAANAN Kal EMOIKOSOUNTIKA.

1 Na kaBobnyouv 1o xprRotn. EKTOC amod To VA EVNEPWVOUE TOUS XPN-
OTEC Yla To AdB0o¢ Toug, Ba pémel va Toug Sivouue Kal Kamoleg odnyi-
£G OXETIKA YE TOV TPOTTo TTou B To StopBwaoouv.

AvTi va epgavifetal To prjvupa "Mn oplopéva apyxeia e€66ou” Ba prmo-
pouoe va epgavifetal To prvupa "Oploe Ta apxeia ota émola BéAeIg
Va KATaypa@ouV Ta amoTeAéopata Tng emefepyaciag”.

I Na éyouv Betikd tévo. Na opilouv Ti TIPETEL va YivEL TTAPA va EMTIKPI-
VOUV Kal vVa ap@lofnTtouv to xpriotn. Opot 6w "Kakog Xelplopog',
"AoTtoxn xprnon" mPETEL va amo@evyovTal.

1 Na éyouv otabepri puoppomoinon. Ta unvopata AdBoug umopouv va
ypdgovtal AANOTE e Ke@ahaia Kal ANoTe pe eld ypaupata. Ta Ke-
@aAaia ypdupaTa MPOTEIVETAL VA XPNOIOTTOIOUVTAL O€ PNVURATA TTOU
€ival oUVTOMA Kal EUTTEPLEXOUV EVVOIEC KIVOUVOU 1 Tipogldomoinong.
To péyebog Twv MAAIGiwV PNVURATWY TTPETTEL Va €ival 0TaBEPO Kal n
€M@AVION TOUC va yivetal oto iSlo mAvtoTte oneio.

12.5 | Hxnuikn oxediaon tng Siemapng
Xpnotn

H xprion Tou rixou ota cuyxpPova TTPOYPAUUATIOTIKA TIEpIBAANoVTA gival
eupéwg Sladedopévn. To va xpnalpomnolnoel kdmolog Sedopéva fou o
Hia e@appuoyn, texvoloyikd Sev gival 1dlaitepa moAUmAoko. O rxo¢ Sivel
pia aAAn Siaotaon otnv epappoyn, apol umopei va amofei xprioipog
TOOO AEITOVPYIKA, OGO KAl Ao Amoyn TTEPLEXOUEVOU.

O Axo¢ amoTeAei pia amod TIG TOAUECIKEG Hop@ég Sdedopévwy. Xprion
NXOU O€ La EQAPUOYN UTTOPEL Va YiVEL PE TPELG SLIAPOPETIKOUG TPOTTOUG:
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1 Apriynon: H apriynon Ba mpémel va meplypa@el TEPIOOOTEPA ATTO O0A
pmopei va 8el kat va KatardPel o xprotng amno ta ontikd dedopéva
™G epapuoync. H kaAd oxedlaouévn a@rynon CUMTITANPWVEL TNV TIAN-
POPOPIa TTOU TIAPEYXEL TO OTITIKO HEPOG TNG EQAPUOYNG. Aivel TTpoooxn
o€ onpavtikd onpeia mou Slagopetikd Tuxov Ba ayvonBouv.

H apnynon mpémnel va cuvepyaletal Xpovikd owoTd Je Ta onTikd Se-
Sopéva mou ocuvodeUel. Oa TIPETEL va YIVEL CWOTH EMAOYH TWV Aé-
Eewv TToU TEPLYPAPOUV TIIOTOTEPA TIC EVVOLEC TTOU OKOTTOC €ival va
mapoualactouv. H emAoyn autr Ba mpémel va yivel pe Tpoooxr, WOTE
ol Aé€elg mou Ba xpnoipomotnBolv GTnV agrynon va €XouV Tpaypa-
TIKF} OXEON M€ TNV OTTTIKK TTOPOUGiacn TNG EQAPUOYNG.

O t6VOoC¢ TNE PV Tou a@nyntr mailel onuavtiké poAo. H aicbnon
Kal n 61d0gon mou pmopei va PeTadwoel 0 TOVOC TNG PWVAG gival TO
610 onuavTik 600 Kat To MePLEXOUEVO TNG aprynong. O Tévog g
agnynong 6ev Ba Tpémel va oUYKpPOUETAlL HE TO prvupa. Eva cofapo
O¢pa umopei va ekundevioTei amd pia agrynon mou gival adldgopn
N 1816tpomn. Oa mpémnel va TovIoTEl Tl TO (610 KEIUEVO EKPWVOUUEVO
ard 600 SlaPOPETIKOUC aPNYNTEC UTTOPED va eTTIPEPEL SLAPOPETIKA
amoteléopata oto id1o Kowvo.

I Movuaoikij emévéuon: H pouoikn gival éva amd ta Aiya mpdypata mou
Sev anmatei peETA@pPAo, Tou TAPoUCIAlEl pid TTAYKOOUIOTNTA. H pou-
OIKI} UTTOKPOUON O€ Mid EQAPUOYI UTOPE( va TTPOKANEDEL LETAROAN
NG oUVAIOONUATIKAC KATAOTAONC TOU XPNoTn. Mmopei va tov B¢oel
O€ EYPNYOPON, VA TOU LUETAOWOEL YAARVN, VO TOV CUVOPTTIACEL

H xprion TN pouoikng urtdkpouaong Oev Ba mpémel va amoTeAEl auTto-
OKOTIO O LA EQAPOYH, AANA LEPOC TNE AEITOUPYIKOTNTAC TNE KAl TOU
TEPLEXOUEVOU TTOU B€AEL va Tapouoidoel 0To xprotn. H évtaon tng
MOUGIKNC UMTOKpouoNnG Ba TpEmel va gival TETOLA TTou va un Snuioupyei
evoxAnon, oUTe va SUCXEPAIVEL TNV APHYNON TTOU TUXOV CUVUTTAPXEL.

I Hyntika orjuata: Ot nXNTIKEG avTIOPACELG TOU AOYIOMIKOU O€ KATTOLEG
EVEPYELEC TOU XprioTn maiCouv onuavTiké pdAo TpafwvTtag TNV mpo-
ooxn Tou. H xpron nXNTikwv onPATwv Umopei va yivel pe apeidpouo
Kivntpo. AnAadn, site étav o xpNoTNG TTPOKAAEDEL [ILa EVEPYELQ OTNV
omoia Kpivetal 6t1 To cloTNUa TIPEMEL va "amavtioel’, eite 6Tav To
ovoTtnua ekteNéoel pia Stadikaaoia yia Tnv omoia Ba mpémel va evn-
pepwWOEi 0 xprioTnG. HXNTIKA orjpata xpnotpomolouvTal cuvnbwg o
TIEPIMTTWOELC OTIOU O XPNOTNG TPOoXWPEl o€ AavOaouéVoUC XEIPIOOUC,
MN aVaoTPEPILEG EVEPYELEC KA. 1} GTAV OAOKANPWVETAL (OTO TIPOOKH-
VIO 1] KOl OTO TTAPACKNAVIO) N EKTENEDT KATTOLAG EPYATIAC YIa TNV oTToia
0 XpNotn¢ Ba mpémet va AdPel yvwon.
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To ke@daAalo autd mpaypateuTNKe To B€pa TnG diema@ng xpriotn (user
interface) amdé tnv mieupd Tou AoyiopikoU. AvaluBnke o 6po¢ Kal TrepL-
ypAa@TnKav Ta €idn Slema@ng xpnotn, ME Eueacn otn ypagikn diemagn
xpnotn (GUI). Mapouoidotnkav ol Baciké YeVIKES apxég oxediaong Sie-
TTAPNC XPNOTN, OTTWC KAl Ol PACELC AVATITUENC TNG. XTN OUVEXELD To evdla-
@épov emKkevIpwONnKe oe Bépata oxediaong mou a@opolV BaCIKEG Ou-
VIOTWOEG TOU OTITIKOU PEPOUG TNG Slema@ng xprotn. TEAoG To Ke@AAalo
olokAnpwvetal Ye avagopd o Bépata mou oxetiCovTal JE TO NXNTIKO
M€POC TNG SlEMa@ng xpnoTn.

Avake@alaiwon

Né€eig-kAeldia
Agmagn xpnotn

(user interface),
Epyovouia Aoylopuikou,
Yxediaon Siemagng
Xpnotn,

Xpwua,

Mnvupata AdBoug

1. Na yivel oulTNON OXETIKA HE TIC SIAPOPETIKEG AMOSOTELG TOU AyYAL-
KOU Opou user interface kat va evtomoTel 0 KATAAMNASTEPOC CUPWVA
ME TNV Armoyn Twv JabnTwv TNV OTToia KAl TTPETTEL VA TEKUNPIWOOUV.

Epwtnoelg - Oépata yia cu(Atnon

2. Na yivel ou{TNON OXETIKA PE TA TTAEOVEKTHUATA XPHONG TWV YPAPL-
Kwv TIEPIBANOVTWV.

3. Na avagépouv ol pabntég ta omoudaidtepa XapakTneoTika Tou GUI.

4. Na meptypdouv ol padnTég Ti¢ @Acelg avaluong SlEmagng XpNoTn.

5. Na yivel cu{TNoN OXETIKA UE TIC TTPOOWTTIKEC VONUATIKEG CUVOETEIC
TWV HoONTWV AVAUECA O€ XPWHATA KAl KATAOTACELG.

6. Na meplypapouv ol pabnTég TIC BACIKECG ApXEC TTAPOUGiaoNG UNVUUA-
Twv Aabwv.

7. N' amavtrioouv ol pabntéc oto epwtnua "lMNa motoug Adyoucg Ba ou-
pmepAapBAavate nXNTIkA o€ Jia epapuoyn piobodoaoiag kat mola Ba
nTav avtd;".
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Elcaywyn

Ave€ApTNTa ATTIO TO TTOCO TIPOCEKTIKA EXEL YPAPEL KATIOLOG éva TTIPOYPAp-
M, TIG TIEPIOOOTEPEC POPEC ATTPOPAETTEC KATACTACELS, KAKOG XEIPIOUOG
N Aoyikd AdOn oto oxeS1aoud TWV TTPOYPAUUATWY, 0dNyoUV OTNV EUPA-
vion AaBwv. Ta AdBn mou mapouactdlovtal Katd TNV eKTEAEON VO TTPO-
YPAUMATOG, HEPIKEG POPEG UTTOPEL Va gival acruavTta, OTwG yla mapd-
Selypa i E0@aAPévn OTOIXION TWV ATTOTEAECUATWV. AAEC POPEG OUWG
pmopei va sivat 1dlaitepa Kpioiua, woTte va odnyouv otnv Katdppeuon
TWV EQAPHOYWV I TOU CLUOTAHATOC. Eva poypapua mptv mapadobei yia
TIPAYMATIKA AglToupYia, TPEMEL va EAEyXETAL Kal va gival BERalo OTL epyd-
(eTal amPOOKOTITA KAl TTAPAYEl owoTd anoteAéopata. Kdbes mpoypauua-
TIOTAG OPEilel KATA TN PAoN TNG VAoToinoNg, va SOKIUACLEL AETTTOPEPWC
TO TIPOYPAUMA OE SIAPOPETIKEG CUVONKEG Kal pe TTolKIAia Sedopévwy, va
SlopBwvel 6mola AdBn mapouctacTolV Kal va CUYKPIVEL Ta Tapayoueva
AMOTEAEOUATA [E TA AVAPEVOUEVA, WOTE VA TIPOAAMBAVEL ATIPOCUEVEG
KATOOTACEI AABOUC, TPV EUPAVIOTOVV OE TIPAYUATIKA AElToupyia.

AbakTiKoi oTOXO!L

Y10X01 TOU KEPaAaiou auTou gival ot pabnTéc:
U va avayvwpilouv éva Maboc,
va opiouv TI¢ Katnyopieg AddBoug,

VO AVAQEPOLV EPYANEIN EKOPANUATWONG KA TOV TPOTIO XEIPIGUOU TOUG,

C CCc

va €QAPHSOLOUV TIG TEXVIKEG XEIPIOPOU AaBWV KATA TO XPOVO EKTENEONG.

MNpogpwTtAOEIC

3 TMoua gival Ta mBava Adbn mou PUmopei va EUYavioTouV Katd Tnv VAo-
moinon Kal TNV eKTENEDN EVOC TTPOYPAUHATOC

w

Mola ival Ta TTAEOVEKTHATA TNG EKOPAAUATWONG

3 Ymdpyouv gpyaleia mou BonBouv Tov MPOoYPAPMATIOTH Yid TNV €K-
OQAAUATWON EVOC TTPOYPAUMATOG;

3 Eivat e@IkTd va XEIPIOTOUHE QVATTAVTEKEG KATAOTACELC TTOL TMOavov Ba
EUPAVIOTOUV KATA TO XPOVO EKTENEGNG TOU TTPOYPAUUATOG, £TOL WOTE
va un S1aKOTITETAL N AelTOLpYia TOU;

3 H gpyaocia Tng eko@alpdtwong Bewpeital 6Tt gival amapaitnTtn ya

TNV vAoToinon evog MPOYPAUUATOC;
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13.1 | Katnyopieg AaBwv

‘Evag mpoypappaTiotng, aveédptnta and mooo IKavog ival, étav dnui-
oupyei éva pdypauua, ival QUOIKO va KAavel kamolo Aaboc. Eidikd oe
MEYANEC EQAPHOYEC TTOU KATAOKEVALEL TIOANUTTAOKEC UTTOAOYIOTIKEC POUTI-
VEC Il XPNOIUOTIOLIEl APKETEC CUOKEVEC UAIKOU, ival adUvaTo va amo@uyel
TETOLEC AVEMIOUUNTEC KATAOTACELC.

Y éva mpoypapua gival Suvato va mapousciacTouV SIaPoPETIKAG Hop-
@NG A&ON, Ta omoia PmopouV va XwploToUV O€ TPEIG BACIKEC KATNYOPIEC:

N\AOn katd tnv vAomoinon

Ta A&On katd to xpovo ulomoinong mpokalouvTal Kupiwg amd AavOaopé-
vn ouvTtagn evtoAwv mpoypdupatod. Tétola Aabn umopei va ivat n AavBa-
OMEéVN ouyypa@n Hag SeoUeLPEVNE AEENC TNG YAWOOOC TIPOYPAUMATIOHOU
N N XPrion Hag Sopng eEAEyXoU XwpIg TNV EVIOAN TEPUATICHOU TNG.

‘Eva AdBo¢ mou MpokaA&ital KATd TN cuyypa®r TOU TTPOYPAUHUATOC aVI-
XVeLETAL armd TO HETAYAWTTIOTH, O OTTOI0G EUPAVI(EL TTIPOG TOV TTPOYPA-
MATIOTH KATIOLO TIPOEISOTTOINTIKO UVUHA. AV TO TTPOYPAIA TIEPIEXEL Eva
A&Bo¢ auTtnC TNG HoPPNC, SV EMTPEMETAL N EKTENEDH TOU, UEXPL VA TO
S10pOWOEL O TIPOYPAUMATIOTAG.

Ta ouyxpova TPOoYPAUUATIOTIKA TIEPIBEANOVTA Pag TIPOPUAGCCOULV aUTO-
pata amod ta AdOn katd tnv vAoToinon, agoL TTAPEXOLV EPYAAEI AUTOA-
TOU EAEyXOU OLVTAENE TWV EVTOAWV KAl TTAPAKOAOUBOUV TOV TIPOYPAUHA-
TIOTH KATA TN ouyyPA®r) TOU TTPOoYPAUpaTtoc. MOAG SlamoTwoouy KATolo
OUVTAKTIKO AAB0C¢, oTapaToly Kal amaitouv tn §1opbwor) Tou. ZuvhRbwg
avtihapBdavovtal akpiBwe o AdBo¢ mou SnuioupynOnKe Kal TpoTeivouv
AVOAUTIKA ToV TPOTTO S10pOWONC Tov, EUPavICovTag 0 EVNUEPWTIKO TIAAI-
olo TNV 0pBr} cuvtaén TNS EVIOANC TTOU TIPOKANBNKE To AdBoC.

N\AON Katd tTnv eKTéAeon

Ta AdBn mou mpokaAoUVTAlL KATA TO XPOVO EKTEAECNG TOU TIPOYPAUMATOG
givat mo emwduva yiati cuvnBwe eppavifovtal o€ MPAYUATIKO TTEPIBAN-
AoV eKTENEONC KA TIG TTEPIOOOTEPEC POPEC TIPOKAAOUV TOV AVTIKAVOVIKO
TEPUATIOUO TNG EQAPHOYAG Kal To Kpéuaopa (crash) Tou cuoTAPATOC.

‘Otav éva A\aBo¢ mpokANnOsi Katd TV eKTENEON TNG EQAPUOYNG, gival Su-
vatd va avTIHETWIOOE] LOVO UE TN XPHON EVIOAWV TTPOYPAHUATOG TTOU
TO TTayIOEUOLV KAl EKTEAOUV TIG KATAMNNAEG S1081KATIEC XEIPIOMOU TOU.

H mpoAnyn tétolwv Aabwv gival apketd SUCKOAN, apou cuvRBwC oPei-
A\ovTtal o€ KataoTtdoelg mou Sev eival EDKOAO va eheyxBouv amd tov mpo-
YPOAUUATIOTH, VW TTOANEC POPEC ep@avi{ovTal UETA ATTO UEYANO XPOVIKO
Sldotnua. Tétola Aabn eivat Suvatd va mpokAnBouv amd tnv KAon Jiag
Sladikaociag pe dedopéva mou dev pmopei va xelplotei, dmwg n avalitn-
on Slaypappévwy apxeiwy, n mpoomnddeia diaipeong evog aplBuou pe 1o
pundév, n urtepyxeilion ag aplBuNTIKAG peTaBANTAC 1 amd SucAertoupyia
TOU UAIKOU PEPOUC TOU UTTOAOYLOTH, OTTWG N KATAOTPO®H TOU OKANPOU
SioKOU TOU CUCTAMATOC, O TEPUATIOUOC plag oUvSeonc SIKTUOU Kal N
armooUVOEDN TOU EKTUTIWTH.

loTopIKO onueiwpa

Mtia ané tg npwteq

BAdBeg nou epgaviotnkav
0TOUG UMOAOYLOTEG RTav
éva BpaxukUkAwpa

nou o@eAdtav otov
EYKAWPBLOHO €VOG eVidou
(bug) oto eowTEPIKS VG
unoAoytotA. Ané 1o yeyovog
autd ival noAU mBavé va
npoépxetat o 6pog bugs,
M€ Tov onoio avagpepduacte
ota AdBn nou epgavidoviat
o€ éva npéypapya.

13. EKTOAAMATQXH NPOTPAMMATOZX
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Noyikd AaOn

Ta Aoyikd A&Bn gival ouvBwg AdBn oxedtaopol kat 6ev MPokalovv Tn
S1OKOTIN TNG EKTENEONC TOU TTPOYPAUUATOC. EVW 0 HETAYAWTTIOTAC TNG
YAWOOoAG TPOYPAPUATIOHOU eV avIXVEVEL KaVEVA OCUVTOKTIKO AdBo¢ Kalt
KATA TNV EKTENEON TOU TIpoypaupatog dev mapoucidlovtal avemBuunTeg
KATOOTAOEI OQAAATWY, TEAIKA SV TapdyovTal Ta EMOUUNTA ATTOTENE-
ouarta.

H avixveuon tétoiwv AaBwv dev ivat Suvatd va npaypatonotnBei amd
KATTOl0 £pYaA&io Tou uTToAoyloTr Kal SlamoTtwvovTal Povo pe tn diadi-
kaoia eAéyxou (testing) kal TNV avaAuon Twv AMOTEAECUATWY TWV TTPO-
YPOUHATWV.

To 1o Snuo@IAéG AABOC TTOU TTAPOUCIACTNKE OTNV IOTOPIA TWV UTTOAOYIOTWV €ival To TPOBARHa Tou
€1ou¢ 2000 (millennium bug). To MPoRANua autd gival ISIOHOP YO, YiaTi oPeileTal 0 cUVOUACUEVN
TMPORBANUATIKA AEITOUPYIA TOU AOYIOMIKOU KAl TOU UAIKOU UEPOUC TOU UTTOAOYIOTH KAl OKOMN arma-
OXOANOE XPOVIKA TNV KOWWVIA HAG APKETA TIPLV ATTO TNV OUGCLACTIKN EUPAVION TWV CUVETIEIWY TOU.

AN\ ONUAVTIKA TTPOBARUATA TTOU TTOPOUCIACTNKAV GTNV IOTOPIA TWV UTTOAOYIOTWYV Kal amoddOnkav
otn SucA&ltoupyia Tou AoyloHIKoU gival:

1 To 1962 10 dtaoTnuikd dxnua Mariner 1 ektoeUtnke and 1o akpwtrptl Canaveral Twv Hvwpévwv
MoAitelwv TG APEPIKAG Yia Tov MAavTn A@poditn. MeTd TNV amoyeiwon o TOPAUAOG TTOU KATEV-
Buve 1o S1a0TNUIKSG dXNUa €Xa0E TNV KATELBUVOT) TOU Kal Ol TEXVIKOI TNG SIa0TNUIKNAG UTTNPECIAG
Twv H.IN.A. (NASA) avaykdaotnkav va Tov avativa&ouy, TTplv autog KATAoTPAPE og KATTOLO GnUEio
NG yng Kat Kivduveloouv avBpwmiveg (wég. Eutuxwg to Slaotnuikd oxnua dev gixe avBpwrivo
mA\fpwpa. H avagopd tng NASA amédwaoe To atuxnua otnv E0QAANUEVN AVTIKATAOTACN £VO( O¢-
TIKOU TPOONOU HE apvnTIkS o€ pia evtohr] FORTRAN tou AoylopikoU TAoHynong Tou TupaUAou.
To eopalpévo mpdonuo otoixloe mepimou 80 ekatoppupla SoAdpla.

I To 1990 éva AdBog o€ pla eVTOA TOU AOYIOUIKOU TWV VEWV CUCTNUATWY SpopoAdyNoNG TnAE-
PWVIKWV KANOEWV TNG €TApEiag TNAEMKOWVWVIWY AT&T, TPOKAAEDE TO UMMAOKAPIOUA TOU HEYa-
AUTEPOU TUAMATOC TOU TNAEPWVIKOU SIKTUOU TwV Hvwpévwy MoArtelwy tTng Apepiknc. Mepimou 5
EKATOUMUPLA TNAEQPWVIKEG YPAUMEG SLAKATINKAV YA EVVEA WPEG.

1 O ene€epyaoTnc Pentium 1o €to¢ 1994 mapouaciaoce SUoAeIToupYyia, Aol Og OTTIAVIEG TTEPITTWOELG
€01ve E0QANUEVEC ATTAVTAOELG OE TIOAUTIAOKEC LABNUATIKEG £€l0WOEIC. To TPOBANUA avaKaAUQTN-
Ke amé tov kaBnyntr Thomas Nicely oto Mavemotriuio Lynchburg otn Virginia twv Hvwpévwv
MoAitelwv TG APEPIKNG. APXIKA 1N KOTAOKELAOTPLA ETAIPEI apvhOnKe TNV UTTApPEN Tou, aAAd 0N
OUVEXELD UTTOXPEWBNKE VA AVTIKATAOTHOEL TOUG TTPOBANUATIKOUG EMEEEPYAOTEG KAl CUUPWVA UE
eKTIUNOEIC Samavnoe yI' auTtd To okomod mepimou 450 ekatoupupla Soldpla.

1 To €10¢ 1995 €MPOKEITO va Yivouv Ta yKaivia Tou véou S1eBvolc agpodpopiouv oto Denver Twv
Hvwuévwy MoAitelwv TN APEPIKAG. To agpodpdUIo ixe KATAOKEVAOTEL he oUYXpOovVN TEXVOAOYia
Kal 81€0eTe éva auTOPATO CUOTNUA HETAPOPAC ATTOCKEVWVY. Me TNV évapén Aeltoupyiag Tou To
OUOTNUA PETAPOPAC ATTOOKEVWYV TTAPOUGCIACE AEITOUPYIKA TTPOPBANMATA, UE CUVETTEIA TNV KATA-
OTPOPH ATTOCKEVWV EMBATWV Kal Tou 16iov Tou cuoTiuatoc. To agpodpopio SiékoPe tn A&l-
ToupYia Tou Kal eEMavaleItoupynoe SeKaE€L UNVEC APYOTEPA KAl UE KAAGIKO CUOTNHA HETAPOPAG
QATTOOKELWYV, EMPBaPUVOVTAC TOV TTPOUTTOAOYIOUO KATAOKEUNC TOU KATA 3,2 eKatoupupla Sohdpla.

N
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13.2 | Eko@alpdtwon

H Siadikaoia ehéyyou, evtomopou kat 516pBwong Twv oPaApdTwy evog
TIPOYPAUMATOC KOAE(Tal ekopaiudTtwon (debugging). Ztéxoc tng Stadika-
oila¢ EKOPANUATWONG €ival 0 EVTOTIIOUOC TWV ONEIWV TOU TTPOYPAUMATOC
TTOU TIPOKAAOUVV TipofAnuata otn Asitoupyia Tou.

H epyacia tng eko@alpdatwong Sev gival eUKOAN, amartei Babid yvwon
NG YAWOGCAE TTPOYPAUUATIOMOU KAl UOIKA AVTIOTOIKES IKAVOTNTEC ATTO
TOV TPOYPAUUATIOTH. [a Tov evtomiopd evog AdBoug dev umdpyouv 181ai-
TEPA PUOTIKA KAl TPIK. H eko@aApdtwon gival éva mpdBAnua Aoyikig Kat
600 o KaAd avTIAapBAveTal 0 TTIPOYPAUUATIOTHC TOV TPOTIO IOV £pyAle-
TAL TO TTPOYPAUA, TOOO IO EUKOAA Kal cUVTopa Ba evtomioel AdBn mou
TTPOKAAOUV SUCAEITOUPYIEC.

Y€ éva oLYXPOVO TIPOYPAUUATIOTIKO TTEPIBANov dev xpetaletal Idlaitepn
Mveia yia Ta AdBn mou mmapouaciddovTal Katd To Xpodvo oxeSlacuou, agou
auTd, OTTWC avapéPOnKe, €ival CUVTAKTIKA AABN Kal TIC TTEPIOCOTEPES
POPEC TO TIEPIBANNOV TIPOYPAUMATIOHOU TA AVIXVEVEL AUTOUATA KAl TIPO-
Teivel Tn S10pOwor) Touc. AKOUN Kal av To TEPIBANNov Sev TTpOTEIVEL TN
816pOwon, o peTayAwTTIoTr¢ CUNAPBAVEL Kal TTeplypd@el To AABoc¢ Kal
OTN OUVEXELQ O TIPOYPAUMATIOTHC UITOPEL TTOAU €UKOAa va To S10pOwaElL.

Ta AaBn mou Kupiwg Yag amacoAovv oTn @Acn TNG EKOPANUATWONC Ei-
val ta Aoyikd AdBn kat ta AdOn mou mapouactalovTtal Katd To XpOVo eKTE-
Aeong Tou mpoypdupatoc. H eko@aipdtwon Tétolwv Aabwv umopei va
yivel péoa amd epyaleia EKOQAAIATWONG R ammd I0IKEC EVTONEC 1) GuVap-
TAOEIC TTOU TTIPOOPEPEL TO TTEPIBANNOV TTPOYPAUHUATIOHOU.

13.3 | Epyaleia eEkopalpdTwong

MOANEC POPEC O EVTOTIIOUOC EVOC OPANUATOC ival I81aitepa SUOKOAOC Kal
yla va emiteuxBei xpeldletal cuoTNUATIKA TTApakoAouBnon Kal avaiuon
Twv dedopévwy Tou poypdupaToc. Ta cuyxpova epyaleia TTPOypapa-
TIopoU Sivouv ) SuvaTtdTNTA OTOV TTPOYPAMMATIOTH VA TTAPAKOAOUBEI Tt
ouuBaivel 0To TAPACKAVIO TOU TTPOYPAUMATOC KATA TO XPOVO EKTENEONC.
AUTO EMITUYXAVETAL E TN XPON KATAAANAWY £PYANEIWY, TTOU TTAPEXOUV
TOAEG SuvaTdTNTEG EAEYXOU KATA TN SOKIPAOTIKN EKTENEDN EVOG TTPO-
YPAUMATOC. Ta TIEPIOCOTEPA EPYAAEIQ TTPOYPAUUATIONOU cuvodevovTal
amno npoypduuata 6i16pbwonc (debuggers).

Me ta epyaleia eko@alpdtwonc ivatl Suvatd va epgavidetal n Tip Ko
METAPANTAG 1 MIAG EKPPAONG, VA YivETAl SUVAUIKN EMMEUBaon O KATTOLo
onpeio Sivovtag S1aQOopPETIKNA TIUN O Mia LETABANTH 1 va eKTEAEiTAL Brita
TPOC BAKA TO TTPOYPAUUA VIO TOV EVTOTIIOHO TNG EVIOANG TTOU TIPOKAAET
TO O@AAua.

3TN ouvéxela Ba ava@Eépoupe TIG BACIKEG AeITOUPYIEG EKOPANPATWONG
TTOU TIPOCPEPOUV TA TIEPIOCOTEPA TIPOYPAMMATIOTIKA TTEPIBANOVTA:

Exppdoeig eAéyyou

Ot ekppdocic eAéyyou (watch expressions) gival XprolpEG yia TNV AUecn
TTAPATAPNON TIUWV PETABANTWYV 1| EKPPACEWY KATA TNV EKTEAEDN EVOC

H ewoaywyn ypappwv pe
ox6Ala o€ éva npdypagpa
unofonBd onpavukd tnv
eKa@aApdtwon.

Ta ovépata twv petapAntadv
npénet va avdyouv

0TO NEPLEXOUEVO TOUG,.

‘Etot dieukoAlvetal n
eKa@aApdtwon.

13. EKTOAAMATQXH NPOTPAMMATOZX
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TIPOYPAUMATOC. AKOUN HE HIa EKQPAoN EAEYXOU, uTTAp)El N duvatdtnta
va S10KOTTEl N EKTENEDN EVOC TIPOYPAUUATOC, OTAV AANAEEL TO TIEPLEXOE-
VO MG ETABANTAC 1] SeXTEL OUYKEKPIUEVN TIUN. ME TIC EKPPATELG ENEY-
XOU TTOPATNPOULE TN CUUTTEPLPOPA MIAG LETABANTAG LA EKPPaON O
OAN TN S1apKELa EKTENEONC TOU TTIPOYPAUUATOC,.

Zx. 13.1. Eupavion ekppdoswv eAéyxou

Znueia Stakomn¢

'Eva onueio diakomric (breakpoint) SlakomTel TNV eKTENEC EVOC TTPOYPA-
MOTOC AKPIBWC TPV Ao UIA CUYKEKPIPEVN eVTOANR. Ta onpeia Stakomng
XPNOILOTIOIOUVTAL YA TOV EAEYXO TNG KATAOTAONG Twv Sedouévv O€ OU-
YKEKPIPEVO onEio Tou poypaupatoc. Opifovtal otov nyaio KWSIKa pe
TO papKAplopa KaBe evToAng, otnv omoia BéAoupe va SIaKOYOUE TV
EKTENEON TOU TTPOYPAMUMUATOC.

Brjpa mpoc Bripa ektéAeon

Metd tn Sakomn ekTéAeonc amd éva onpeio Stakomng, mapéxetal n duva-
TOTNTA VA CUVEXIOTEL Bria TIPOC Bria n EKTEAEON TOU TpoypAUaToG. Me
N A&lToupyia autr) UmopoUUE va eEETACOUME BNUATIKA TA AmOTEAéCUATA
KABe eVTONAC 1} pouTivag Tou mpoypduaToC.

Zy. 13.2. Snueio Siakormric otov KWOIKA TNG EPAPUOYIIG

lotopiko

Me autn tTn Aettoupyia katakparteital (otopikd (history) Twv TeAevTaiwv
EVTOAWV TTOU eKTEAéOTNKAV. Ala3AloVTaC TO ICTOPIKO AUTO UITOPOUE Va
eAéy&oupe TN pon Tou mpoypdupatog Badiovtag umpog iy mow péoa
otov KwdIKa.

IxvnAdatnon

Aivel Tn SuvatdTnTa ApPYRC EKTEAECNC TOU TTPOYPAMMUATOC, EVW TTAPANAN-
\a eppaviletal @wTIopévn N eVTOAr TTou ekTeAeiTal KABe @opd. H yvnAd-
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tnon (tracing) evog mpoypdupatog Eekiva amd éva onueio SIAKOTING, TTou
éxel eloayOei 0TO TPOYPAUMA Kal AelTOUpYEi o€ eMiTESO EVTONAC EKTEAW-
VTaG KABe popd pia evtoln n og emimedo Siadikaoiag ekTeAwvTag KABE
@opd 6An t Stadikaoia.

Nerrovpyia aueonc ektédeong

Me Tn AerTtoupyia dueonc ekTéAeons éxoupe Tn SuvaTOTNTA OE KATTOLO ON-
peio SLaKOTIAG va TTANKTPOAOYHOOULIE KAl VO EKTEAECOUE AUECA OTTOLA-
ONToTE EVTOAN UE OKOTIO TN AOYIKI aAAAyH TNG PONG EKTENEGNC TOU TIPO-
ypdaupatoc.

Zx. 13.3. EU@AVION TwV TTEPIEXOUEVWV TWV EKPPACEWV O€ AgIToUpYia
Aueonc ektéAeonc

Ot AerToupyieg Twv epyaleinv EKOPAAUATWONG O YPAPIKA TTEPIBANovTa
TpaypatomolouvTal péoa amo 181kA mapdbupa (.. mapdbupo eréyxou,
mapdBbupo APEONC EKTENEONC), EVW OTA UTTONOLTTA EPYAAEiD ATt EMAOYEG
HEVOU EMIAOYWV TTOU TTIPOCPEPEL TO TIEPIPBANOV avATTTUENG 1 PE ELOIKEC
EVTOAEC OTOV TINYAio KWOIKA.

‘Evag mpoypappatiotn¢ ou Sev gival e€otkelwnévog Kat dgv yvwpilel To
XEIPIOPO TWV epYalEiwv eEKOQAAPATWONG 1} av epydleTal o€ €va TEPL-
BaN\ov mou Sev Tou TTapEXEL AVTIOTOIKA EPYOAEIQ, UTTOPEL va UAOTTOINOEL
OPKETEC ATTO TIC AEITOUPYIEC EKOPANUATWONG TTOU avapéPOnKay, e TNV
TAPEUPBOAR EVTIOAWV EUPAVIONCG 1} EKTUTTIWONG MNVURATWY, TIUWV UETA-
BANTWV 1 EKPPATEWV.

13.4 | Xelpiopog Aabwv
KOTA TO XPOVO EKTENEONG

Ta AdBn o TPOKAAOUVTAL KATA TNV EKTENEDT EVOC TTPOYPAUUATOC UTTO-
POUV va TIPOKANBoUV amo mapa TOANEG altiec. O TTPOYPAUUATIOTAC Eival
UTTOXPEWUEVOC UECA ATTO TO TIPOYPAUUA Tou va TPoPAEPEl KABe mBavo
A&Bo¢ mou pmopei va cupPei oto EPIPBANNOV EKTEAEONC, WOTE VA TO AVTI-
METWTT{OEL Kal va armo@Uyel SUCAPECTA ATTOTEAECHATA YIA TO XPHOTN.

H Stadikaoia xelptopov Aabwv katd To XpOvo ektéleang sival amir. H
eKTENEON KAOE EVTONNC TPOYPAUUATOC EMOTPEPEL pia EVOEIEN TTou Te-
PLYPAPEL av OAOKANPWONKE EMTUXWCE I TTAPOUCIACTNKE KATOl0 AdBOoC.
‘Otav mapouactaoTei éva AABog¢, 0 TTPOYPAUUATIOTHC TIPETTEL VA EKUETAA-
Aeutei autr TNV évéelén Kal péoa amo evioAég kwdika va dwael Suvato-
NTEC S1aPUYAC OTO TTPOYPAUA.

13. EKTOAAMATQXH NPOTPAMMATOZX

KdBe AdBog napdyet €vav
KwOLKSO AdBoug. XuvnBwg
0 NPOYPANMATIOTAG
dnpLoupyel YEVIKEG
Oladkaoieg xelpLopou
AaBwv, nou 11g evidooel

\os BLBA0BAKEC. )
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Apxn

A6pBwon NAI
AdBoug

»
'

\

EvtoAn AdBoug ‘
Mnxaviopég
XELPLOHOU AdBoug

«—— AwopBaveratl % Kpiowo  NAI

lMa v avixveuon Kat
TO XELPLOUOS TwV AaBwv
nou epgavidoviat
Katd tnv eKtéAeon
€vOG npoypdupatog
OTLG YAWOGEG
npoypagyatopol
Java, ADA kat C++
Xpnotponoleitat o
MNXAVIoHOG Twv

eCapéocwy (exceptions),

eva atn Visual Basic
undpxet €OIKNA EVIOAR
(On Error GoTo).

\ / . AdBog
" oxXi
Mnvupa ‘
Endpevn
€VIOAR

2x. 13.4. Aidypauua porg <
avTiueTWTong AaBwyv katd T ;:
TO XPOVO EKTEAEONC &J

Mo avaAuTIKA O XEIPIOPOG EVOG AABOUC KATA TO XPOVO EKTENEONC TTEPL-
ypdopetat we €A

>1nVv evotnta mou BéAoupe va mpooBéaoupe SuvatoTnTEG XEIPIOUOU Aa-
Bwv, xpnolpomoloUUE TOV AVTIOTOLXO UNXAVIoUS avixveuong AaBwv mou
TIPOCPEPEL TO TTEPIBANNOV TTPOYPAUUATICHOU.

‘Otav mpokAnBei éva AABog, 0 UNXAVIOUOG AVIXVEUONG LETAPEPEL TN PO
EKTENEONC TOU TTPOYPAUHATOC O€ €va TURMA KWSIKA XEIPIOHOU AdBoug
(exception 1 error handler), oto omoio meplypdel To AABoC TI¢ TTEPIOTO-
TEPEC POPEC UE KATTOLO aPIOUS. TO CUYKEKPIUEVO TUAMA KWK ouvhBwE
Bpioketal péoa otnv idta evétnta mou mpokaleital 1o Adaboc.

H poutiva xelptopot tou AdBoug givat StapopeTikr KABe @opd kat dnpit-
OUPYEITAL AT TOV TIPOYPAUUATIOTH EISIKA YA TO XEIPIOUO TwV AaBwV TTou
MITOPE( va TTIPOKUPOULV ATIO TNV EPYACIA TTOU EKTEAEITAL EKEIVN TN XPOVIKN
OTIYMN, ME OTOXO QUOIKA TNV avSUVN ATTEUTMAOKK TOU TTPOYPAUUATOG
ano Tnv evéexduevn MPoPANUATIKA Katdotaon.

3TN OUVEXELD TIEPLYPAPOULIE OPIOUEVEG EVEPYELEC TTOUL Ba UITOPOUCALE Va
oupmnepNdoupe oTo THAHA KWSIKa TToU Ba Yivel 0 Xelplopdg Tou AdBouc:

I Na dlopBwooupe péoa amod eviolég kwdika to AdBo¢ ry va dwooupue
™ SuvatdTnTa 0T XPrioTN Va S10pBWaEl TNV aitia TPOKANONG Tou Ad-
Bouc. 3TN CUVExEL va EMOTPEPOUE TN PON EKTENEONC OTNV EVTOAN
TTOU TIPOKAAEDE AUTH TNV Katdotaon AdBouc. Mia Tétola Katdotaon
pmopei va TIpokANBel amod Tnv mMPoomddela TOU XPrOTN VA EKTUTIWOEL
KATTOLO apXEio, VW 0 EKTUTTWTAG €ival KAEIOTOG. MOAIG avixveuTei TO
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AAB0¢, EVNUEPWVOUE TO XPNOTN OTI O EKTUTTWTIG Eival KAEIOTOC Kal
a@oU PePaiwbolpe 6Tt S10pOWONKe To AABOC, EMOTPEPOUE TN PON
EKTENEONC TOU TIPOYPAMMATOC OTNV EVTOAN EKTUTTIWONG, N OTToia ONO-
KANPWVETAL PE EMITUYIA.

I Na aflohoyriooupe TNV EVTOAN) TTOU TIPOKANEDE TO GPAAUA Kal av Bew-
priooupe 6Tl n ekTéNEOT TNG OEV Eival KPIoIN Yla TNV EQAPUOYH, Va
HETAPEPOUE TN PON EKTENECNC OTNV EMOUEVN EVTOAN. H ekTéNeon
EVOC 0PXEIOV X0V TAUTOXPOVA ME TNV EKTENEON HIAG Epyaciag (TT.y.
avTlypagnr apxeiwv) dev eival onuavTiKh, EQOCOV N CUYKEKPIUEVN €p-
yacia oAOKANPWVETAL LIE eMITUXIAL.

I Na Bswprjooupe 181aitepa KPIOIUO TO CPANUA KAl AQOU EVNUEPW-
OOUE TO XPrOTN, VO TEPUATIOOVUE TO TTIPOYPAMMA. AUTOG O TPOTIOG
(PUOIKA TIPETTEL VA ATTOPEVYETAL, YIOTI 0ONYEl TNV EKTENECN TOU TIPO-
YPAUUATOC 0 amOTOUN SIOKOTIH HE ATPOBAENTEC CUVETTEIEC.

‘O\eC ol Mapanmdvw £pyacieg mpaypatomolovvTal Péoa amd KATAANNAEC
EVTOAEC TTOU TIPOOPEPOULV OXeSOV OAa Ta oLYXpova TTEPIBAAovTA TPo-
YPAUMATIOHOU. YTTIAPXOUV EVTONEC TTOU aviXVeLOUV éva AdBoc, Sivouv Tnv
TEPLYPAQN TOU (apOUNTIKA 1 KAl JE HAVUUA) Kal EMTPEMOUV TN HeTAPi-
Baon tng pong eKTéNeoNC TOU TTPOYPAUUATOC.

-~

Avake@ahaiwon @

To {nTolpevo KABe XproTn €ival éva PIAKO Kal 0Tabepod MPOYPAULA TTOU
Ba gpyaletal kdtw amod onoleadnmote cuVONKeG Kat Ba mpoAafaivel OAeG
TIC EOQPANUEVEC TOU EMAOYEC. H 0WOoTH EKOQAAUATWON EVOC TTPOYPAUUA-
TOG €XEL WG ATTOTEAEGHA TNV KATAOKEUN TETOLWV TIPOYPAUUATWY TTou Ba
Tapouctacouv 660 To Suvato Aydtepa poARaATa 0TO XPHROTN.

H eko@aApdaTwon amoTeNEl pia amo TI¢ BaCIKEC EPYATIEC TTOU TIPETTEL VA
KAVEL O TIPOYPAHUUATIOTAG Y1 TNV OAOKAPWON EVOC TTIPOYPAUATOC. Katd
™ S10d1kaoia TNG EKOPAAUATWONG O TIPOYPAMMATIOTAC TTIPETIEL VA EVTOTTI-
oel kal va S10pBwoEl Ta ONEIa TOU TTPOYPAUMATOC TTOU TUXOV TTIPOKAAOUV
A@ON. Ma TNV emiteuén Tou OKOTIOU AUTOV TPETTEL VA KAVEL TOUC KATAAAN-
Aoug eAéyxoug Kat va avaAUOEL TO TTPOYPAUUA TOU HECA Ao Ta pYaAEia
EKOPANUATWONG TTOU TOU TIAPEYEL TO TIEPIBAANOV TIPOYPAUMATIOHOU.

TéNOC O TTPOYPAUMATIOTHC Yia VA SNUIOUPYROEL ACQAAN Kal TTOIOTIKA
TPOYPAUMATA, TTPETEL VA TIPOPBAEPEL ONEG TIG KATAOTACELG AdOoug Tou
pmopei va cupouv oto mepIBANOV EKTENEONC ATTO KAKO XEIPIOUO 1
mpofAnuatikéd e€omAioud Kat va Swoel 0To MPAYPApd Tou SuvatdTNTES
QVTILETWITIONG KAl TPOTTOUC SIAPUYNG.

13. EKTOAAMATQXH NPOTPAMMATOZX

Né€sic-kAeda
NdBoc,
EAeyxog,

Ekogaludtwon,

Epyaleia ekopalpdtwong,

Xelplopog Aaboug

~

J
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@ Epwriosic- Ofpata yia culTnon

1. Na 600o0v mapadeiypata Aabwv mou epgpavifovtat cuxvd oTto Aoyl
OMIKO.

2. Nayivel oulTNoN OXETIKA UE TIG EMITTWOELG TWV AaBwV TOU AOYIGUIKOU.

3. MeplypdyTte 1o XEIPIOUO £VOG AdBouG TTou gpgavileTal KATA TO XPOVO
EKTENEONC EVOC TIPOYPAUMATOC,.

4. NeplypAPte TN XPNOILOTNTA TWV EPYOAAEIWV EKOPANUATWONC.

5. Na yivel cu{iiTnon yla Tig artieg mou odnyouV GTNV KATAOKEUN TTPO-
BANUATIKOU AOYIGUIKOU.
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Elcaywyn

H aflohoynon eival o teAeutaio otddio oTnV mapaywyr EVog mpoypdp-
patoc. X' autd to Ke@dahato Ba avapépoupe Ta Kpitripla BAcEl Twv oToi-
wv aloloyeital éva mpoypaupa, Ba Swoouue diapopa mapadeiypata Kat
Ba amavtooupe EpWTAOELG OTTWC "ylati autr N Avon gival mpoTiudtePN
amd TV AAAn", otnpifovtag Tnv améact] Hag o€ auTd Ta Kpitripla. Oa
ou{NTAOOUYE TNV AVAYKAIOTNTA, TN ONUACIA, TO OKOTIO KAl TIG KATNYOPIE
NG TEKUNPiwong, KaBw¢ Kal Tn onuacia Tng Katd ¢Aacn cuvtripnong Tou
mpoypdupatoc. Oa dwooupe odnyieg yla t ouvtaén evog VTOC (Visual
Table Of Contains), piag S1aypapATIKAG TEXVIKNAE TTOU XPNOIOTIOLETAl
OTNV TEKUNPiwon evog mpoypduatod. Oa oculnTHOOUE YIa TIG PACELS
avATTUENG EVOC TTPOYPAPHATOG Kat Ba doupue Twg oxetiCovtal Y TIG @d-
OELG TOU KUKAOU (wri¢ evOG TTPOYPAUUATOC.

AdakTiKoi oTéYO!I

2TOXOl TOU KEPaAaiou auTou gival ot pabnTéc:

U va dilatumnivouy yia 1o i810 mpdRANUa eVANAKTIKEG TTPOYPAUUATIOTI-
K€ AUOELG, VA TIG CUYKpPivouv Kal va TIG a&loAoyouv Ue Baon pokabo-
PIOPEVA KPITAPLA,

U vanpoodiopilouv ta dpta xpriong KAOE TPoypauUaTog mou Snutoup-
youy,

U va avalntouv kat va Slgpeuvouv TG SuvaTtoTNTES EMEKTACNG TWV TIPO-
YPAUMATWY TToU dnpioupyolV (VEEC TPOOOETEC AEITOUPYIEC, KAL),

U va a&iohoyolv Ta poypdupata mou Snuioupyouy,

U va Siakpivouv TIoLEG gival Ol avayKaieg ONUEIWOELS YIa TNV TEKUNPiw-
on Tou MPOYPAUHATOG,

U va ouvtdooouy To QAKEND TEKUNEIWONG TNG EQAPHOYNC,
U va Siakpivouv ta 0tddia tou KUKAou {wr¢ eVOC TIPOYPAUMOTOC.

MNpogpwTtAOCEIC

3 TMotevelg 611 1o TéA0¢ TNG Snuioupyiag VoG MPOYPAUUATOG Eival To
va 1o B€0¢1¢ og mapaywyny;

3 Noupilelg 611 n Avon tou ipoBApatog mou Slatumwaoeg givat povadl-
Kn;

3 Tvwpilelg Tt eival makéTo AoyIopIkoU Kal mrota n Stagopd Tou Y To
TPOYPAUMTY

3 'EX€lC aKOUOEL Y1a TO PAKENO TEKUNPIWONG TTPOYPAUUATOC;
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14.1 | Kpitripia a§lohéynong mpoypappatog

‘Eva mpoypappa afloloyeitat oxt pévo amo to av Aeitoupyei ry dxL, mpaypa
autovonTo, aA\d Kat ard To av TANPOI KAToLd KPITAPLA.

‘Eva mpoypaupa énwe 6Aa ta mpoidvta afloloyeital Kal anod Tov Kata-
OKELAOTH TOU AAAA KAl Ao To XPHoTn Tou. Emopévwg ta kpttrpla aélo-
Aoynong mpémel va KaAUTITouy Kal TI¢ Vo MAeVpEC. ETol éva TTOLOTIKO
AOYIOUIKO TIPETTEL VA EXEL

T

ATAOTNTA - TumkOTNTA (amAég Sopég, idla avtipeTwmon idiwv mpo-
BANudTwy)

O\koTNTA (avoyr ota AdBn, mMAnpo@dpnaon Kat ToANd dAa)
Evehiia (SuvatdTnTa EMEKTACEWV KAl TPOTIOTIOICEWV)

AlomioTia (ektéheon xwpig AdOn)

Taxvtnta

Ta kpitipla TG anmAOTNTAC KAl TUTTIKOTNTAC, TG eVeAEiag, Tn¢ allomoTi-
ag Kal TG TaxVTNTAG, agopolV TEXVIKA Bépata Kal gival Ta KpLTrpla Tou
XPNOLUOTIOLEL O TTPOYPAMMATIOTAG, O KATACKEVAOTAG TOU TTPOYPAUMATOG,
TIPOKEIPWEVOU va a&loNOYNOEL TO £€pYO TOU. TO KPITHPLO TNG QPIAKOTNTAC
gival 1o kat' e€oxnv Kpitriplo mou afloloyeital amo To XproTn TN Epap-
poync. To TeAeuTaio AOyw TN MOAUTTAOKOTNTAG TOU €Xel avamTuxBei Sie-
€0d1kd o€ EexwploTo Ke@alalo. ESw Ba avantuéoupue kal Ba Swooupe
napadeiypata yia ta urtdAotrma.

APKETEC POPEC TTPOOTIABWVTAC Va TNPHOEL KAVEIC Ta KpITHpla autd, Ppi-
OKETAl UMPooTd o€ SINAupata. Mpdyuatt otnv mpoondbesia va kavoroln-
Beil kAmolo amod AuTd, PMopPEl TO TTPOYPAMMA VO UOTEPIOEL OE KATIOIO
AMNo. ' QUTEC TIC TIEPIMTWOELG, N TTEipa o€ ouvduaoud e Tn omoudal-
OTNTA TOU CUYKEKPIUEVOU XAPAKTNPLOTIKOU, Ba SWoouv TNV amdvtnon
oTo SiAnuua.

14.1.1 AnAOTNTA - TUMKOTNTA

310 xpdvia Mo 0 oXeSIAoUOG VOGS TTPOYPAUATOG ATAV TEXVN, KABE ah-
YOpIBUOC £pepve TNV "uToypaAPN" TOU KATAOKEUAOTH TOU. XuvriBela Tn¢
ETIOXNG NTAV 1 UI0OETNON TTEPITTAOKWVY TEXVIKWV (KATL 0AV TTVEUUOTIKEC
OOKNOELG), TTOU ANNOTE €iXav 0TOXO va AUCOUV UTTAPKTA TTPpoBARuaTa,
AANOTE €ixav O0TOXO TO MPOYPAMMA VA Eival akaTavonTo yia omoloven-
TTOTE TPiTO Kal ANNOTE va eifouv TN emMOEEIOTNTA TOU TTPOYPAUUATIOTH.
H mopeia ¢de1€e 61 o1 AUOEIC TTOU TTAPAYOVTAV LIE AUTO TOV TPOTIO OV
NTav ot KAAUTEPEC. Ot avAYKEC CUVTHPNONG TWV TTPOYPAUHUATWY, AAAA Kal
N €€€NIEN Tou LAIKOU, épepav oTadSIOKA AUTHY TNV TAKTIKI 0TO TEPIBWPIO.
3T0 TPOOKAVIO Bp€OnKe N am\dTNTA. ZEPA TTAEOV OTA TTPOYPAUUATA TTOU
Kataokevdalovtat:

1 EUKOAa yiveTal avTIANTITO TL AEITOUPYIEC EKTENOUV.

1 EUKOAQ pmopoUv va cUUIANpwBouv amd dAouc.

Map’ 6Aa auTtd Kat OAPEPA TIPOIKIOUEVOL TIPOYPAUUATIOTEC OAloBaivouy
TPOG To oXeSIAOUO EVOG TTIEPITTAOKOU TTPOYPAMMATOG, XPNOILOTIOLWVTAG
ouvnOwC¢ "loxupoTEPEC" SOUEC ATTO AUTEG TTOU Eival avayKaieg.

Ow npotelvépeveg AUoeLg
Twv NpoBAnpdTwy Tou
ke@alaiou akoAouBouv
o€ peydAo Babué ta
Kpttnpia aloAéynong
npoypdypatog,
npoonadwviag

va KPAtnoouyv pia
loopponia peta&u toug.

To anAé givat wpaio!!
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Me 1o emopevo mapadetypa Sivovtal yia 1o idlo mpoAnua tpeig Sago-
PETIKEG AUOEIC Kal aXoAAdovTal KATA TTOCOV IKAVOTIOIOUV TO KPITAPIO TNG
anmAdTNTAG KAl TNG TUTTIKOTNTAG.

NMAPAAEITMA 1

Aidetal ta§ivounpévog HovodiaoTatog mivakag aKepaiwv aplOuwv
1000 Oéocwv. ZnTeital va KATACGKEVAOTEI TPOYPAa, TO OTTOi0 va
Bpiokel Tn cuxvoTNTa ERPAVIONG KABE aplBpoU Tou mivaka. Ta amote-
Aéopata va epgavifovtat otnv 006vn.

‘Evag am\og Kat TUTTIKOG aAydplBog Ba mpémet:

I Na divel g idleg TIpéG oTIG peTAPANTEG, €ite ival n apxr Tou Tpoypdau-
MaTOC, €T TTPOKELTAL YA VEO apl1Oud.

I AuTo Tou yiveTal ommaviotepa (<>), €dw n alhayr Tou aplbuoy, va &e-
Xwpiel péoa og éva AN, evw auToé mou yivetal cuvnBwe (=) va Bpioke-
TAL OTNV KAVOVIKK PO TOU TTPOYPAUHATOG.

I ‘Eva AN pmopei va ipaypatomnolei Tov emOupnTo EAeyxo.

‘Eotw 611 Ta eplexOeva Tou mivaka givat 2, 2, 3,3, 3,3,5,6,6,6,6,6, 7,

8,8,8,8,88,9999,9,9.Tote o mpdypappa Ba mpEmel va Ugavioel

Ta €€N¢ amoteAéopaTa:

AplBu6g | Xuxvotnta

2 2

O 00 N O o1 W
o o = o1 — N~

Ta emopeva tpia mpoypdupata AVvouyv To TpdBANua.

IIPOTPAMMA XuxvoéTnTtol
METABAHTEZ
AKEPAIEZ: i, S, Ipony A, A[1000]
APXH
i<=-1
S <=0
llpony A <- A[i]
OZ0 i < 1001 EINANANABE
AN IIpony A <> A[i] TOTE
TPAVE IIpony A, S
lpony A <- A[i]
S <=0
TENOZ_AN
S <- S+1
i <= i+l
TEANOX EIIANANHWHXE
TPAVE Ilpony A, S
TEAOZ_NIPOTPAMMATOZ xuxvotntal
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IIPOT'PAMMA >uxvOTnTO?2
METABNAHTEZ
AKEPAIEZ: i, S, Ipony A, A[1000]
APXH
i <=1
S <=0
lIpony A <- A[i]
OZO i < 1001 ENANANABE
OZO0 IIpony A = A[i] KAI i < 1001 EINANANABE
S <- S+1
i <= i+l
TENOX_EIIANANHWHXE
I'PAYE Ilpony A, S
Dpony.A <- A(1i)
S <=0
TENOX_EIIANANHWHXE
TEAOZ_NPOT'PAMMATOZ ZuxvOoTntal

IIPOT'PAMMA XuxvoTnto3
METABNAHTEXZ
AKEPAIEZ: i, S, Ipony A, A[1000]
APXH
i <=1
S <=0
Ilpony A <- A[i]
O£Z0 i < 1001 EIANANABE
AN IIpony A= A[i] TOTE

S <= S+1
i <= i+l
ANNIQE

TPAYE Ilpony_ A, S
lpony A <- A[i]
S <=0
TENOXZ_AN
TENOZ_EINANANHWHZ
T'PAYE Ilpony A, S
TEAOZ_NPOTPAMMATOZ xuxvoTnta3

ApPXIKA TTapaTnPOoUUE 0TI OAEC 01 AUCEIC TTANPOUV OAOUC TOUG KAVOVEC TOU
SoUNUEVOU TTPOYPAUUATIOMOU KAl YEVIKOTEPA OAWV TWV APXWV Kal Kavo-
vwv 1ou Bécape 6' autd to PBiBAio.

2NV mPWTN AVON cuvavtoUUE Hia Aoon pe adpéc ypapuéc. Mpiv Tnv
enavaAnyn TomoBeTouvTal APXIKEG TIMEG KAl SIVETAL N TTPWTN TIUA OTO
A(i). Méoa oto Bpdxo Eexwpilel To TUAMA TTOU gival yia 0Aa ta A(i), kat
TO TUAMA TTov ekTeNeiTal, otav SiamotwOei SlapopeTiko A(i). TENOG HeTA
NV EMavAANPn €XOUUE €va PEPOC TWV EVIOAWV TTOU EKTEAOUVTAL Kal 6TAV
Bpioketal Siagopetikd Af).

21N 6eUTEPN AUON YLa KATTOLEG TIMEG TOV | Ba yivel U0 PopEC N epwTNON
i<1001. Autd Ba cupei 6Tav Ppebei to Mpony_A(i). TéTe N ECWTEPIKN
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emavaAnntikn Siadikacia Ba teppaTioTel, Oa yivouv n eKTUTTWON KA.
Kal apéowg Hetd Ba yivel n epwtnon i<1001, xwpic oto petadl to i va
éxel avénOei. Evag Aoyog mou ouvéPn auto givatl 0Tt xpnolpomonOnke n
Sopn 0OXO0 ... EMANAAABE mou gival loxupotepn TnG AN 1ToU TIpayuaTiKA
xpetaletat.

>TnVv tpitn Avon Sev €xoupe Tumomoinon, yati n Avon Sivel tnv idla Pa-
PUTNTA OTO CUVNBICUEVO YEYOVOC (=) KAl OTO OTTAVIO (< >), TOTTOBETWVTAG
Ta péoa og éva AN...TOTE...ANNIQE.

JUUTTEQPACHATIKA:
1 Hmpwtn AUon gival amloloTtepn Kat TUTTIKOTEPN.

I H deutepn Aon bev mAnpoi To KPITAPLo TNE amAdTNTAG, JIa TTOU XPN-
olpormolei dopn meploodtepo ouVOeTN am' 6oo xpeldleTal

I Htpitn Avon ival amin, voTePEl SUWE OE TUTTIKOTNTA.

MapatnproTe &TL KAl OTIG TPELC AUCELG, Ol EVEPYELEC TTOU YivovTal éTav
aM\dlel To meplexdpevo tou Ali) xwpiCovtal og SV0 EMUEPOUG TUAMATAL.
To éva "TPAVE Mpony.A, S" emavalaupdvetat 1o iSlo mpiv To T€Aog Tou
TIPOYPAMHATOC, EVW TO ANNO "Tlpony.A<-A(i), s<-0" éxel ypa@Tei yla mpwtn
@opA TPV TNV apxn TNS eEmavainmtikig Stadikaciag. O Xwplopog yivetal
YlaTi 0TO KABE TUAMA UTTOPOUE VA SIAKPIVOURIE CUYKEKPIUEVO OKOTTO. TO
TUAMA Pe TNV evtoAn "TPAVE Mpony.A, S" eival n Bacikn eme€epyaaia, n
Kapd1d Tou TpoYPAUHATOC, EKTENEITAL KAOE Popd TTou aANACEL 0 aplBuAC,
AAAA Kal PETA TO TENOC TNG emavaAnmTiKrg Stadikaaciag. To dA\o TuAua,
ME TIG EVTOAEC "s<-0, Mpony.A<-A(i)" £xel OKOTIO VA SWOEL TIG APXIKEC TIHES
OTIC METAPBANTEC KAl PUOIKA EKTENEITAL TIPIV AKOMA APXIOEL N EMAVAANTTTI-
K} Stadikacia aA\d Kal péoa g auThv. X' autd Ta TPOYPAUUATA UTTAPXEL
ouvNBWG Hia aKOUA EVOTNTA TTOU Eival N TTPOETOIUAGCIA TNG BACIKAG ETE-
Eepyaoiac. ESw autr amoteleital amd pia pévo eviolr, Tnv s<-s + 1.

14.1.2 EveAiia

‘Eva amo ta kpitrpta aloAdéynong Tou TpoypAuaTog gival kat n duvato-
TNTa EMEKTAONC TOU. MNapatnpwvtag Tov KUKAO (WG TTPOYPAUMATOC, TTOU
AVAPEPETAL TTAPAKATW, TTAPATNPOVME OTI N Hior {wr) TOU TTPOYPAUUATOC
Ba katavalwBei yia TI¢ BEATIWOEIC, TTPOOONKEC, YEVIKA YIa TIC AANAYEC OTO
apXIko Tpoypapua. Auto Sivel ueyalutepn BapuTtnta O0TO KPITHPLO TNG
eveli€iag. O oxeS1a0UOG EVOC EVENIKTOU TIPOYPAUMATOG ATTAITEL TIEPIOCO-
TEPO XPOVO Yla TNV emAoyn TnG ueBodou, mou Ba akohouBricoupe yia Tn
Auon Tou.

‘Eva KAaoIKO TTapAdEelypa, OTTOU 0 ApXIKOC OXeSIA0NOG eV EMITPEMEL TNV
EMEKTACN TOU aAyopiBuou map' 6Tt eivat Aoyikd owoTog, Eival n oUyKpLon
3 ap1Buwv Kal n katataén Toug oe olpd. AoyiKn eméktaor Tou Ba Atav
éva TPoAnua mou {ntd tTnv Katdtaén 4 aplOuwv. Av n petdfacn amd tov
évav alyopiBuo otov aAho givatl ypriyopn, TOTe éxoupe oxedIAoeL évav
alyopiBuo og cwoTtn Bdon.

Ac Soupe Tn Aoyikn Tou €€ENIEN, Sedopévou 6Ti To MpoPAnua gival e€a-
VTANUEVO amd HaBNnUATIKAC TTAEVPAC.
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MAPAAEIrMA 2

Aivetat (euyog aplOuwv amd To MANKTPOoAOYIo Kat {nteital va epgavi-
Covtal pe av&ouca ogipd otnv 0006vN.

IPOTPAMMA Se (p& 2°
METABAHTEER
OPATMATIKET o, B
AIABATE o, B
AN o<B TOTE
TPAYE o, B
ANMIQE
TPAVE B, o
TEAOE_AN
TENOZ IIPOT'PAMMATOE Se L pé 2°

To mapamavw TPOYPAUUA Eival UOIKA 0waoTo, amid, Kal TAnpoi 6Aoug
TOUG OPOUC TTOU €XouV TEDEL.

Eival 6pwg emektdoipo;

Ac¢ Soupe Tnv mMBavoTepn EMEKTACH TOU.

MAPAAEITMA 3

Aivetal Tp1ada aplOpwv amoé to mMAnKTpoAdylo Kai {nteital va epgavi-
oToUV pE av§ouoa oelpd oTnv 006vN.

Ot Slagopetikég Satadelg 3 apBuwy gival 6 (3! = 1*2*3 = 6) £tolL n mapa-
KATW AUON Yld TPEIC aplOUoUC gival n AOYIKI EMTEKTAON TNE TTPONYOUUEVNC.

IPOTPAMMA Se (oG 3%
METABAHTEZ
IPATMATIKEE o, B, Y
AIABAZE o, B, v
AN o<B TOTE
AN B<y TOTE
TPAVE o, B, v
AMNAIQE
AN o<y TOTE
TPAVE o, v, B
ANNIQE
TPAVE v, o, B
TENOE_AN
TEAOE_AN
AMNAIQE
AN o<y TOTE
TPAVE B, o, v
AMNAIQE
AN B<y TOTE
TPAVE B, v, o
ANMIQE
TPAVE v, B, o
TENOE_AN
TEAOE_AN
TEAOE_AN
TEAOE_IIPOTPAMMATOE S¢ (p&_3°
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O

Yupnepaopatikd Aotndv
MnopoUuE va noupe ot
AUoelg nou eivat KaAég
yla pag pnopel va pnv
elvat oL KatdAANAeG yLa
Tov unoAoytotA. Auté Ba
npéneL va e€etdletal oav
Mia ooBapn napdpetpog
otV €MAOyN Tou

Q]Ayopiepou. )

Av Twpa pag {ntnBei n Tafivounon tecodpwv aplBuwy, Ba mpémel mpw-
Ta va BPoUE TIG 24 (4! = 1*2*3%*4=24) SLapOopEeTIKEC SIATAEEIC TWV TEO-
odpwv aplOUwWV Kal va ypdPpouue gualkd ta avaloya AN, mpokelpuévou
va avayvwpioel To Tpoypauua yia mota didtaén mpdkertal, WoTe va TV
eupavioet otnv 0Bovn.

MapatnpoUpe 0TI, EVW £XOUUE AUCEL TO TPWTO TIPOBANUA UE amTAS TPO-
710, €V TOUTOLC, 6TaV Ta Sedopéva atnv eicodo auvédvouy, yivetal dAo Kal
TIEPIOCOTEPO ETTMOVO VA KATACKEVAOTEL AAYOPIOOC TTOU VA KAAUTITEL TN
véa avAaykn, Tap' 6Ao 6Tl autr Sev PAIVETAL APKETH VA TIPOKOAECEL TETOLA
avaoTtdtwon.

Ac¢ doupe Aotmov L Tirye AdBo¢, WOoTe éva TIPOYPAA TTOU 0 BACIKOC TOU
Kopuog Seixvel va €xel oxedlaotei owatd, dev avtéxel autd mou amd moA-
\oug Bewpeital QUOIKH TOU EMEKTAON.

To AdBo¢ mpon\Be amo 1o 0TI oTNEIKONAKAUE Yia TN AVoN Tou, o€ pia AVon
yvwoTh and ta HabnuaTtikd, mou gival TToAD KovTd oTnv avBpwrivn avti-
METWTION ToU TTPoPARaToC. Oswprioape 6Tl auth gival "kaAr Abon" kat
TIPOXWPNOAUE KAl OTNV TIPWTN EMEKTACH TNG, XWPIG va UTTOAOYICOUE OTL
0ToV KUKAO {WNG EVOC TTIPOYPAMATOC, O APXIKOG OXESIAOUOG Eival LOVO TO
16%, EvW N CLVTAPENON, TTOU TTEPINAUPBAVEL KAl TIG ETTEKTATELC, €ivat 50%.
Ag Soupe pia Ao mmou 0ToxeVEL OTO HEYANUTEPO TTOGOOTO. Mia AUon Tou
Ba ival VKON EMEKTACIUN.

IIPOTPAMMA 3¢ Lp& 2P
METABAHTEZ

NPATMATIKEEZ o,
AIABAZE o, B
AN o>p TOTE

temp <- «

a<-R

B<-temp
TENOE_AN
TPAYE o, B
TEAOZ_IIPOT'PAMMATOE 3¢ Lp& 2°

2T0 MAPATTAVW TTPOYPAA TUTToTTOINBNKE N £€€080¢, WOTE TAVTA Va TU-
TIWVETAL TO TIEPLEXOUEVO TOU A Kal HETA Tou B. AuTS TPOG OTIyHAY, AUTA N
tunortoinon ¢ §660u, Sev Seixvel Tn onuacia tng, avtiBeta Oa éheye
Kaveig 6TL n Avon gival "mepiepyn" kat Ba gixe Sikio.

Twpa ag EMEKTEIVOUE AUTHV TN AOYIKH Yid va AUCOUE TO TTPORANUA yia
TPEIG aplOuoUC.

[IPOTPAMMA e Lpé 3P
METABAHTEZ
AKEPAIEZ: ©
OPATMATIKEEZ o, B, Y
c <=0
AIABAYE o, {3, Y
Oz0 0=0 ENANANABE
o <-1
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AN o> TOTE
temp <- «

a <- B
B <- temp
c <=0
TENOZ_AN
AN B3>y TOTE
temp <- B
B <-v
Yy <- temp
c <=0
TENOZ_ AN

TENOX_EIIANANHWHXE
TPAYE o, B, Vv
TENOEX_NPOI'PAMMATOZ ZSLpd_3B

H petafAntn o deixvel, av €xel yivel avtipeTdOeon ota (glyn TOU CUYKPI-
vovTal. Av Sev €xel yivel kapia 1éte 0=1 Kal ol aplBuoi eival otn cwotn
OE1PA KAl Apa UITOPOoUVV va gu@avioTouv. E€etdlovtag To mponyoUuevo
TPOYPAUUA TTAPATNPOUKE OTL UTTAPXEL UIa OELPLaKr akohouBia amod ave-
&aptnta AN (umopouv va aAd€ouv o€lpd), 0Ta oToia CuyKpivovTal ot
aplOpoi pe T o€lpd el0aywync Touc. Etot yivovtal ol ouykpioelg a>f kat
B>y kat yivetal n avtiyetabeon Toug, av xpeldletal. AnAadn amo tn ov-
YKpton Twv dvo (a>P) mepdoape oTn cUYKPIoN TV TPIWV (a>Pf, kat B>y).
Twpa n ovykpion 6Uo apBPWV PE TN XPrion avTiyetdBeong Sev @aivetal
ma "mepiepyn”.

>1a mapandvw gidape ta fripata BeAtiotonoinong tng Soung evog mpo-
YPAUMUATOC UE TNV EVKAIPIA HIOG ETTEKTACNC TTOU OEV UITOPOUCE VA YiVEL

14.1.3 A&iomoTia

O 0po¢ ava@épeTal 0Tn ouvexr Kal opolopop@n Aeltoupyia evog mpo-

ypdupatog. Mpdypatt XpnolHomolwvTag Eva mPOYPApUa TTEPLUEVOUUE

Ao AUTO VA CUUTIEPIPEPETAL BATEL TWV TTPOSIAYPAPWY, AKOMA KAl KATW

amno TI SUOUEVEDSTEPEC CUVONKEC.

JuvABn AdBn xelptopou, i akopn nBeAnuéva AdBn mou emdnTovv Ta 6pla

TOU TIPOYPAMMATOC, UTTOPOUV VA KATAPPAKWGOOUV TNV alomoTia Tou.

1 H a&lomotia evog mpoypdppatog auAveTal e ETITUXEIC EAEYXOUG ETTH
Twv dedopévwv.

1 HalomoTia evog IpoypaupaTtog HElwVETaAL, 0tav amodéxetal Sedopé-
Va EKTOG TTPOSIAYPAPWV KAl TIPOXWPEA 0TV emeéepyaaia Toug.

1 X éva a&lomoto mpdypaupa Sev MPETTEL va UTIAPXOUV EVTOAEG 1} EVO-
NTeC Mou Sev eKTEAOLVTAL

1 'Eva mpoypappa, yia va mapapével a&lomoTo, Oa pEmel eTd amod KABe
al\ayn), va emaveléyxetal pe OAa ta Sedopéva ehéyxou Tou ixav Xpn-
olpoToINOEl OTOUC TTPONYOUHEVOUG EAEYXOUC.

1 3¢ éva aflomoto mpdypappa mpénel va avTtipetwmifovtal OAeC ol
AKPAIEC TTEPITTTWOELG, SESOUEVWV KAl EVEPYEIWV.

Zuvnbwg ta
npopAnpata agoniotiag
napouatddovrat

0& NPAYHATIKEG
ouvBnikeg Asttoupyiag
TWV NPOYPAUHGTWY,
étav o XpAoTng Tou
npoypduparog dev givat
nA€ov o K. TéEAelog alAd
avtiBeta o K. Aoxetog.
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Ac bwooupe éva mapadetypa. AG uoBEooupE OTI EXOUE €va TIPOYPAUHA
mou Stapadet Svo apBuol¢ Kal epgavilel To dBpoloud Touc. Mpopavwg
and 1o MPOYPAUUA TIEPIUEVOUE, 600 Tou Sivoupe aplBuolg, va pag Sivel
To ABpolopa. Tt Oa KAVEL OUWC TO TPOYPAUA, AV TOU SWOOULE €TEPOON-
poug apiBuoug; Oa mpémel va pag Swoel To akyeBpiko Toug dBpotopa. To
610 Ba mpémel va ocupfei kat av Tou dwooupe SUo apvnTiIKoLS aptBuoUC.
Av Tou dwooupE Evav aplBuo Kal éva ypduua opw ESw éxoupe alayn
otov Tunio Sedopévwy Kal éva mpoypapipa mou Soulelel alomoTa, mpé-
TIEL VA amoppiYel To ypdupa cav dedopévo akatdAAnAo yia eme€epyaaia
Kal va {ntrioel dAo amodekto Tumo Sedopévou.

Y& AN repinTwon Sivetal nuepounvia amoé 1o MANKTPOAOYI0 (NUépQ,
pnvag, €1oc), Kat {nteitat va Bpebei o€ mota nuépa ¢ eBdopadag avti-
otolxei. Apaye mwe 6a cupmePIPEPOEi TO TTPOYPAUMA AV TOU SWOOULE EV-
SelkTikA: ApvnTikd aplBuod i undév otn B€on TnG NUéPAc, Tou prva r; Tou
€toug; AplBuod prva peyalutepo tou 12; AplBud nuépag 32; ESw éxoupe
TIMEG EKTOC OPiWV UTTOAOYIOHOU, TTPOPAVWE €va AIOTIIOTO TTPOYPAUUA
TIPETTEL VA ATTOPPITTEL KABE TéTOL NUEPOUNVia Kal va {ntd dAAn amode-
KTN TIMA NUEPOPNVIaC.

Mapadeiypata Tipwv AAAOU TUTTOU ATTO TOV AVAUEVOUEVO Eival Kal TA:

I Timpémel va KAvel éva mpoypapLa TToU 0Ta YPAUUATA EVOG OVOUATE-
mwvupou divovtal kat aplOuoi;

I TumpEmel va KAVEL £va TTPOYpApa 0Tav Td Yn@ia Tou Taxudpouikol
KWAIKa gival Alyotepa amo mévTe;

I Timpémel va KAvel éva mpdypappa mou Tou SidovTtal ypduuata otn
Béon aplBuwv;

Mapadeiypata TIHWV EKTOC 0piou UTTOAOYICHWV €ival Kal Ta:

I Aivetat Suadikog aplBuog. ZnTeital va YETATPATIE OTOV AVTIOTOLKO TOU
Sekadiko. Mpopavwg otnv eicodo mpémel va yivovtal Sektd povo Yn-
@ia Okat 1.

1 Aivetal pwpaikdg aplOudc. Znteital va HETATPATIEL OTOV aAVTioTOIKO
Tou dekadiko. Mpoeavwg oTnv gicodo TPEMEL KAT' apxrV va yivovtal
Sektoi povo xapaktipec |, V, X, L, C, D, M, aA\d Kal pia aképa ogipd
ENEYXWV TIPOKEIUEVOU Va Yivel armodeKTOG 0 cuvOUACTUOG TwV 0pBwv
XOPOKTAPWV.

Ma TI¢ MEPIMTWOELC TTOU N alomioTia Tou MPoyPAHATOC KIVOUVEUEL Ao

Sl1apopeTikd TUTIO SeSOUEVOU, O TPOTIOG EAEYXOU TIPOCPEPETAL ATTIO TN

YAWooa mpoypappatiopov. Mpdaypatt kaBe yAwooa éxel Tn duvatdtnta

va opioel TUTTO PETABANTAC Kal £T01 va aTTokAgioel KABe AANo TUTTo Sebo0-

MéVwV péoa otn HETABANTA auth. Autd Ta TpoBAraTa gival amoVoTepo

VA QVTIHETWITIOTOUV, SeS0UEVOU OTL 0 EAEYXOC TOU TUTIOU TTPAYHATOTIOLE -

TAl AUTOPATA armd TN YAWOod TTPOYPAUUATICHOU.

lMNa TNV MEPIMTWON TWV TIPWVY EKTOC 0piov, o Tpomo¢ BeAtiwong Tng alo-
moTiag 6a otnpixOei oToug EAéyxoug TTou Ba cupmePIAN@BoLV oTo TIPO-
ypaupa. MpoomaBwvtag yia tn AVon tétolou gidoug mpoAnudtwy, Sia-
TMOTWVETAL 0TI TIPWTA TIPETTEL VA OXeS1A0TOUV ONOL Ol EAEYXOL KAl JETA N
AOon tou pofARuaToq. Yridpxel SnAadn éva "mpdéBAnua uéoa oto mpod-
BAnua”
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AlOTTIIOTWVETAL AKOUN, OTL £va TTPOYPAUUA AiYWV YPAUHWY, AOYw TwV
ENEYXWV, KUPLA TWV EAEYXWV ATTOSEKTWY TIMWV SIOYKWVETAL UTTEPUETPA.

Aev Ba avagepBouue og mapadeiypata TG mMpWTNG MepimTwaong, emeldn
N AVTILETWTILON TOUG gival 0TevA ouvOeSENEVN LIE TN XPNOIUOTIOIOVEVN
YAWGCGOA TPOYPAUUATICHOU.

Ac SoUpue hotrmov éva mapddetyua yia tn SeUTepN MepimTwon.

MAPAAEITMA 4

Na kataokevaoTtei mpoypappa mov Oa eAéyxel Mia nuepopnvia mou &i-
VETAL A1TO TO MANKTPOAOYIO.

Kat' apxnv HEPIKEG YVWOTEC Kal "AyvwoTeS" TANPOPOPIEC Yia TO XWPO
TWV NUEPOUNVIWY, TIPOKEIUEVOU VA UTIAPXEL £Va EAAXIOTO TTOCO YVWOEWV
Yla VA TIEPLYPAPOUV Ol OXETIKOI ENEyXOL.

1 KdaBe €1o¢ €xel 365 nUEPEC, EKTOC av gival SioekTo, omdTe €xel 366.

1 O punveg lavoudplog, MdapTiog, Mdatog, louAlog, AUyouotoc, OktwRplog
Kat Aekéufplog éxouv 31 pépec.

1 O1prjveg Ampiliog, loUviog, Zemtéufplog kat Noéupplog €xouv 30 pépEG.

1 O OgPpoudplog éxel 28 PEPEC, EKTOG av To £T0¢ ival SioekTo, omdTe
€XEL 29.

1 ‘Eva €1o¢ Aéyetal SioekTo av 0 aptBuog Tou givat moAAamAdaoto tou 4,
aM\a ox1 Tou 100, ektdg av ival ToAamAdaoio tou 400. MNa mapddetypa:
10 1984 cival Sioekto (moAamAdoto tou 4), to 1900 Sev sival (moA\a-
TAAGC10 ToU 4 aANG Kat Tou 100), To 2000 sival SioekTto (mMoANamAAdo1o
Tou 4, Tou 100, aA\G kat Tou 400), TéNog To 1993 Sev eival.

I To nuepoAdYLo TTou toXVEL orjuepa gival To Fpnyoptavo. To epApooe o
niamag pnyoptog o IM v 4n OktwBpiou Tou 1582 mpooBétovtag déka
nuépec. Etol n eméuevn Tng 4ns Oktwfpiou NTav n 15n OktwRpiovu.
>tnv EN&Sa epapudotnke otig 10 Maptiou 1923, 'ETol n emduevn TNG
10ns MapTiou Atav n 23n Maptiou 1923.

Mpooéte Noimodv ylati Sev urtdpxouv ota EAANVIKA NUEPOAOYIA Ol NUE-
pounvieg 11/3/1923 éw¢ 22/3/1923. Evw ota Eupwmaikd dev umdpyouv
ol Npepounvieg 5/10/1582 éwg 14/10/1582. AuTd O€ KATTOIEG TIEPITTWOELG
MmopEi va gival onuavTiko, evw yia AAAeg adtagpopo.

Metd anmd autd okentopevol TN AVON Tou TTPORAAMATOC, SIATIIOTWVOULE

OTL Ba TPETel va KAVOUE TOUC TTAPAKATW EAEYXOUC.

E Mpwta va ehéyoupe av 56Bnkav apvnTikoi aplBuoi otnv nuepopnvia.

E Mewava eAéyEoupe av n nuépa eival urapktr. BAéme mAnpogopia yia
1o [pnyoplavo nUEPOAsGYIO.

-/

31N ouvéyxela va eAéyEoupe av To €tog mou 600nke eival dioekTo.
AuTA TNV TAnpo@opia Ba Tn XPNOUOTIOI|COUE OTOV EAEYXO TNG
nuépag, otav o prvag eival o Pefpoudplog.

-

Kat téhog va eAéy€oupe av ouvdudalovTal cwoTd o aplBudC TG NUE-
PAC KE TOV aplOUo Tou prva.

Xwpig noAU KaAn yvaan
TOU XWPOU Tou Bacikol
npofAipatog eivat
aduvatov va oxedlactouv
owoTd oL anapaitntot
€AEYXOL, WOTE TO
npdypaypa va ivat
a&lénioto.
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IIPOTPAMMA Hpucepounv (o

AIABAZE n, u, ¢

KANEZE EAegyxoc 1(n, u, &, <)

AN c=0 TOTE TPAVYE ‘ApvntlKEéCQ TLpéCQ’
KAMNEZE EAcyxoc 2(n, u, &, C)

AN c=0 TOTE T'PAVE ‘AvUnopKTn nuepounvia’
KANEZE EAcgyxoc _3(n, u, &, <)

AN c=0 TOTE TPAVE ‘NavOocuévn nuepounvio’
TENOZ

ATAATKAZIA EAeyxoc 1(n, m, &, c)

! ApvntLkég nuepounviec

c <- 0

AN £>0 KAI p>0 KAI n>0 TOTE c <- 1
TEAOE_AIAAIKAZIA E)eyyoc 1

AIAAIKAZIA EAevyxoc 2(n, u, &, C)

I TouAtovd nuepoAdyLo

c <- 1

AN (10<n KAI n<23) KAI p=3 KAI ¢ = 1923 TOTE c <- O
TENOZ_AIAAIKARTA EAegyxoG 2

AIAAIKAZIA EAesyxoc 3(n, u, &, C)
! EAeyyxog dloexktou €étoucg (ov &=1 AIZEKTO)
€4 <- ¢ mod 4
€100 <= & mod 100
€400 <- ¢ mod 400
> <=0
AN ¢4=0 TOTE
AN ¢100=0 TOTE
AN £400=0 TOTE
o <- 1
TEAOZ_AN
ANNIOQR
5 <=1
TEAOE_AN
TENOE_AN
! EAeyyxog amodekTNG nuepounviag (c=1 ANOAEKTH)
c <— 0
ENIAEEE p
OEPINTQEH 1, 3, 5, 7, 8, 10, 12
AN n<=31 TOTE c <-
OEPINTQEH 4, 6, 9, 11
AN n<=30 TOTE c <- 1
NEPINTQZH 2
AN 5=0 KAI n<=28 TOTE c <- 1
AN 0=1 KAT n<=29 TOTE c <- 1
TEAOEL_EIITAOT'QON
TEAOE_AIAAIKAZIA EAleyxoC 3
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Ac¢ 600¢i mpoooyn otn ouvBeTn ouvOnkn otnv evotnta EAeyxoc_2. O
€NeYX0C OWOTA yiveTal Pe ouvOeTN cuvOnkn, mapd ta éoa avtiBeTa £xouv
ypagtel. ESw yivetal pia akivbuvn Kataotpatrynon Tou kavova yia Ao-
YOUG GuVTOIAC. MPayHaTIKA 0TO CUYKEKPIUEVO onpEio Sev TpoOKeLTal va
untdpé&el kapia alhayry, og ooladATOTE EMEKTAON TOU TIPOYPAUHATOG,

To mapamdvw mpoypapua XPnNOIHMOTIOLETAL AmaPAITATWE WG UTTOTIPO-
ypaupa ané omolodnmote mpoypappa eneepydleTal NUEPOUNVIEG TTOU
€loayovtal amd 1o MANKTPOAOYL0. AC ONUEIWOEL OTI yia ToV ENEYXO TNG
AmOSEKTNG NUEPOUNVIAG XPEIAOTNKAV APKETEG YPAUMES. AuTr Ba gival n
emmAéov empPdpuvon KABe TéTolou MPOoyPAUUATOC.

14.1.4 Tayxovtnta

‘Eva mpoypappa givat taxUtePo KAmolou AAAou, av AUVEL To idlo mpoBAN-

Ha o€ Atyotepo xpdvo. AUt UTTOPEL va MITUYXAVETAL EiTE:

1 pe alomoinon TANPoPOopPIWY yia TNV otdTnTa Twv dedopévwv. MNa
mapadelyua, o akyoplBuog taglvopunong, ou ival YEVIKA TaxUTEPOCG
(quick sort), yia oploéVEC aKpaieg TEPIMTWOELC (TEPiTou Tagivounué-
va oTolxeia) yivetal Bpadutepog amd dAAoug,

I pe SlaQopeg TEXVIKEC, OTIWG CUMPBAIVEL JE TNV TTEPITTWON TWV PN@iwv
eNéyxou omou bev aralel o akydplBuog, ald éva emmAéov TUAMA
TIou MPooTiBeTal oTNV apyr TG AVONG, £XEl WG OTTOTENECHA T GUVOAL-
Kl av&non ¢ TaxuTNTAG TOU TTPOYPAUMUATOG,

1 e S1aPopETIKOUC aAyopiBuouc, 6Twe cupPaivel pe Toug alyopiBuoug
Tta&vopnong i avalntnong, 6mou yia ta idla dedopéva kamolot akyo-
p1Buot amodelkvuovTal TaxUTEPOL AANWY,

I pE Xprion TEPIOCOTEPNG UVAMNG.

To teleuTtaio Eepelyel amd Ta Opla tou BiBAiov, evw N TpITn TIEPITTTWON €XEL
avantuyBei 51e€00IKA 0Ta KEPANAIA AAYOPIOUIKAG KAl TIPOYPAUMATIOMOU,
enopévwe Ba dwaooupe mapadeiypata yia TG U0 ANNEC TIEPITTTWOELG.

MNAPAAEITMA 5

‘EoTtw 611 £XOUME VA CUYKPIVOUHE Hla OEIPA aplOpwyv Tou lcdyovTal
anéd 1o MANKTPOAGYLO KAl VA amavTHOOULE TOGOL amd auTtoug givat ap-
vNnTiKoi, OeTikoi kKat undév.

Mpogavwg 1o mMPdPRANUa AUvetal pe duo eppwAeupéva AN (tpelg é€odol).

Ot mapakdtw AVOEIG eival ONeC aTOOEKTEC.

AN number>0 TOTE

6 <- 6+1

AMMIQE AN number<0 TOTE
o <= o+l

ANNIQXE
u <= ut+l

TEAOE_AN

AN number<(0 TOTE
o <- o+l
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ANMIQE AN number>0 TOTE

6 <- 6+1
ANMNIQE

n <= ut+l
TENOZ_AN

AN number=0 TOTE

p <= utl

ANMIQY AN number<(O TOTE
o <- o+l

ANNIOQR
6 <- 6+1

TENOXZ AN

Mola Ba mpémel va Bewpricoupe TaxuTepn AUon;

Tétola epwtnon Gev éxel AMAVTNON O€ Uia YEVIKN Bewpnaon, av OpwG Pmo-
POUE Va €XOUUE TNV MANpo@opia Tov Twe mepimou Ba sival ta dedopéva
pag, TOTE MPAYUATIKA UmopoUHE va SlaAéEoupe Hia amod TIC TPEIG TTou Ba
€ival n TayUTEPN yla Ta cLykekpipéva Sedopéva. Na mapddeiyua, av yvw-
piCoupe o011 ota deSopéva pag ol TEPIoTOTEPOL AplOUoi gival PIKpOTEPOL
TOU UNdeVOE, TOTE N 2N AVon Ba dwoel TaxUTEPA TO TENIKO ATTOTENECHIA.

MAPAAEITMA 6

Aivetai mivakag 1000 kwSIKwv aplOpwv. Znteitatl va oxedlaotei mpo-
ypappa mov Ba déxetal évav Kwdiké amd To mMAnKtpoAdylo, Oa tov
aval{ntd otov mivaka kat Oa Sivel tn 0éon Tou mivaka mou Bpébnke o
KWOIKOC.

H avalitnon oe évav mivaka givat B¢pa 1o omoio €xel 6n avamtuyOei
oT1o Ke@dhaio 3. Etol edw Sev Ba Avooupe To mpoAnua, aANd Ba ava-
nituou e pia 16€a yia Tn BeATiwon Tou Xpovou enefepyaaiag, Tou Pmo-
pei va xpnoipomoinOsi oe kabe mepintwon. Eite Snhadn o mivakag gival
Talvounuévog mmivakag kat kdvoupe duadikr avalAtnon, Eite ivat un
Ta&lvounuévocg Kal KAvouue oglplakn avalntnon.

H 16¢a éxel Tn Baon tne oTi¢ e€A¢ MapATNPNOEIC:

E H avadritnon og mivaka gival ouTwg 1 AAwC XpovoRopa.

E Av avalntnBei kwdikog mou dev UTIAPXEL GTOV TTVAKA, TO TTPAYPARA
Ba ekteNéoel OAa Ta Bripata mpiv To SIATTIOTWOEL

T O KwbIKSC oL Bev untdpxel, ouviBwg gival amotéAeopa AavOaoué-
VNG MANKTPOAOYNONG.

Emopévwe av avantuyBei pia pébodog mou Ba eAéyxel TOUC KWSIKOUG TTou

TANKTPoAoyouvTal Kal Ba emtpémnel TNV avalTnon KoOvo yia Toug Kwdl-

KoUG TTov gival owoToi, amodekToi, Ba €Xoupe pia onUAvTIK €€olkovoun-

on Tou GUVOAIKOU Xpdvou enefepyaaiag.

Ot kwdIKoi pe Toug 0ToIoUG UTTOPOUE VA TIETUXOUHE AUTOV TOV EAEYXO
TIEPIEXOUV €va aKOUA YN®io, To Wn@io eAéyxou, Kat TapdyovTal He EIOIKO
TpoTO. Mg mapayetal éva Yn@io eAéyxou KwdIKoU;

‘Eotw 0TI €xoupe mevTaPriPloug KwdIKoUE Kal évag amd autoug gival o
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12345, 'Evag Tpommog yla Tnv mapaywyr Tou 6o Pneiou gival o €€1¢:

W, =W 1+W 3+ W 5+ W *7 + W *13) mod 11 =
(1*142*343*5+4*7+5%13) mod 11 =(1+6+15+28+65) mod 11 = 5.

Apa o kwdikd¢g mou Ba mAnkTpoloyeital Ba sival o 123455, Me tov 10
KavOva To TTPOYpAppa Ba EAEYXEL, META TNV TTANKTPOAGYNON, AV O £l0a-
YOUEVOC 6YR@Log, TAEOV, KwSIKOC gival amodekTOC Kat UeTd Ba mpoxwpd
otnv avalntnor Tou otov mivaka Twv 1000 Béoewv.

O kavovag dnpioupyiag Tou 6ou Pneiou ival o €€n¢: MoMamaotalovtal
OAa ta YPneia Tou KwSIKoL UE Evav TPWTO aplOUO, Kal TpooTiBevtal Ta
ywoueva. To dBpotopa Staipeital pe 11. To unodAourmo tng Slaipeong ivat
T0 Yn@io eAéyxou. To unodlotmo Tng Slaipeong e to 11 givat and 0 péxpt
10. Av BpeBei unmohoiro 10, To 60 Pneio givai 0.

Yrdpxouv moANoi TpdToL yia Tn Snuiovpyia Tou Pn@iou eAEyXoU UE TTAE-
OVEKTAMATA KAl PUEIOVEKTAMATA.

To Yneio eAéyxou Aotmmov XpnotoTolEital yia Aoyoug
TaXUTNTAC, OTAV O EI0AYOUEVOC KWOIKOC TTANKTPONOYEI-
Tal Mpdyuatt o xpdvog mou xpetdletat yia va yivouv ot
amapaitNTeG MPAEELG Yia TOV ENEYXO TOU KWwSIKOU, WOTE
auTtdg va amopplgBei, ival Katd moAU pIKpOTEPOC amd | AvdBeon ané tov MeAdtn
TO XPOVO TTOU XPElACETAl TO TTPOYPAMMA YIA VA KAVEL
1000 ouykpioelg, mptv Katah el 0To CUUTEPACA OTI
0 KwSIKOC gival \avBaopEVoc Kal QUOIKA Sev UTTAPXEL KaBoplopdg twv anattnoswy.

Katavénaon tou npofAnuatog

H nébodocg epapudletal 0toug KwSIKOUC TPATECIKWV ‘ ElcaywyA oTov unoAoylots
Aoyaptacuwy, otov Kwdiko AOM, otov Kwdiko ISBN
Kal YEVIKA O1ToU ol KwdIKoi mMAnKTpoAoyouvTal Kal n
avalnTnor Toug TPOKELTAL VA YiVel 0 TTOAD PEYANOUG
mivaKeg 1} apxeia.

KaBoptopdg dopng npoypdupatog

Awailpeon og unonpoypdupata

Enloyn aAyopiBuwv
Kat dopwv OESOUEVWV

14.2 | Tekpnpiwon
Tou Mpoypdppatog |

Me Tov 0pO0 TEKUNPIWoN EVVOEITAL TO GUVOAO TOU YPO- YAonoinon o€ kdnota

TITOU UAIKOU TTOU TIEPIYPAPEL TA CUOCTATIKA €PN KAL TIG Mwooa MNpoypappatiopoy

A€ITOUPYiEC EVOC VEOU TTPOYPAUHATOC 1 TIG TPOTIOTIONN-

OEIG TTOU €YIvav o€ €va UTIApxoV TPAYPappa. ‘ EnkUpwon ané tov MNeAdtn
310 oxrjna 14.1 @aivetat n d1adoyr Twv PACEWV avd- EAeyxot Kat

ntuéng VO TPOYPAPMATOC. At6pBwon AaBev

‘ Mapddoon atov MNeAdn

Yuvinpnon

2x. 14.1. ®doeic avantuéng mpoypduuatog ‘
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H tekpnpiwon dev
anoteAel pla Eexwplotn
@don otnv avdntuén
€voG npoypdupatog,
aAAd pia napdAAnAn
dwadikaoia mou
oupnAnpwvel 6Aa ta
otddia avdntuéng evég

npoypdpuatog.
N

N

J

Ot maAioi TpoypauaTIOTEG Aéve: "H Tekunpiwon gival Xaoipo xpovou."
Mapaleimouv OUWE va TTouV TTOCO XPOVO APIEPWOAV Yid va KAVOuV pia
aAhayr oTto TAaALd ToUG TPOYPApA TTou Jev gixe TeEKUNpPiwaon.

A¢ SoUpE hotrrdv MYPAUUATIKA TTOLOL Eival ol AGYOl Yla TOUG OTT0ioUG
XPeladeTal va yivetal TEKUNpiwon, ToLEG KATNYOpPIES TEKUNPiwong uTdp-
XOUV Kal TENOG TTOLEC avAYKEG eEUTINPETEL N UTTAPEN TNG TEKUNPiwoNC.

14.2.1 Aoyol tekpnpiwong

E Napépowa epyacia. Av to mpdypappa mou {nTeital, MEPIEXEL TTAPO-
MolEC AelToupyieg e AAa Tmou €xouv &N dnuioupynOsi, ToTE XpnN-
OlMOTIOIWVTAG TNV TEKUNPIWOT, UITOPOUV Va YivOuV Ol anapaitnTeS
TIPOCAPOYEG OE AUTA.

E Kaée Tpomomoinon yivetal eukKoAdtepa. H Ummapén tekunpiwong
urtoonBd otnv emTuxn Kat ypriyopn €mépfacn oTo TURpA Tou TTpo-
YPAPMOTOC TTOU TIPETTEL Va LETAPBANBEL 1) va avTikataoTabei i TENOC
va pooTelei pia véa Aertoupyia otn cwoTr B€on.

-/

Agv pmopei va yivel éAeyxog tng Aettoupyiag Tou alyopiduov. H
amoucia TEKUNPIwoNG OUCIACTIKA amayopEeUEL TOV EAEYXO TOU aAyo-
piBuovu. AvtiBeta n Uapén Tou apxeiov Sokiung (test file), padi pe Ta
ATOTEAEOUATA Kal Ta OXOALA TTou To cuvodeUouy, Ba meplopioel Evav
VEO €NeyX0 MOVO OTa oneia mou xpelddeTal.

14.2.2 Katnyopieg TEKUNPiwong

E Tekunpiwon avantuéng. Avagipetal oTic mpodiaypagég Tou TTpo-
BAAMATOC, TITTPOKELTAL VA KAVEL TO TIPOYPAUMA KAl TN 6UVOEDH TOU UE
AN\ mpoypdupata, av uttdpxel. MepLEXEL EMiONG TNV TTEPLYPAPH TWV
XPNOIHOTIOIOUUEVWY aAyOopiBpwV.

E Tekpnpiwon ehéyyou. Avagpépetal ota dedopéva ehéyyou (test file)
IOV XPNOIHOTOINONKAV TTIPOKELUEVOU Va SOKIUAOTEL TO TTPOYPAUUA,
av €xouv SlepeuvnBei ol aKpaieg MEPITTWOELG KAL TIOLEG EivAl AUTEG
KAl TENOG av €xouv KaBilepwOEl KATTOLEC KAl TTOIEG CUMPBACELS yia TN
Auon tou mpoPARuaTog. KaBe mpdypaupa €xel KAmola 6pla, Ta omoia
TIPETIEL VO QVAPEPOVTAL OTNV TEKUNPIwonN.

1 Tekpnpiwon xpnotn. Nepiéxel OAeG TIg 0dnyieg mou mpémet va do-
BoUv 07O XPNOTN TOU TTIPOYPAUMATOC TIPOKEIUEVOU VA TO XPNOLOTTOL-
noet amodotikd. Ot 0dnyiec autéc ouvnRBWC avagEpovTal We EYXELPI-
O1o xpriotn (users manual).

] Tekunpiwon mpoypappatog. Ava@épPETal OTOV TPOTIO LIE TOV OTTO{0

€xouv A\uBei Ta empépouc MPoBARMATA, TIC UTTOBETELC TTOU €XOUV Yi-
VEL KAl TOUG TIEPLOPLOOUG TTOU €XoUV TeBEL. AKOLIA TTANPOPOPIES Yia
"el0IKEG" TEXVIKEG TTOU €xouv XpnolpomolnBei. Mpémel og kABe Prpa
va avagepOei pe AemTouépEld, TTOMEC POPEC KOUPAOTIKH, AANd Su-
OTUXWE avaykaia, n Abon mou xpnoipomolrifnke kal ta Sdedopéva e
Ta omoia eAéyxOnke. Eva umouvnua Twv PETABANTWV TTOU Xpnoluo-
TolouvTal Eival XPAOIMO Yid TNV TEKUNPIWoN aAAd Kat yla TNV apxIKn
avdntuén tou alyopiBuou. H amhovotepn kat mAéov oTolxelwdng
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TEKUNPIWON auTnG TNG HOPPNG YIVETAL UE TNV EICAYWYH YPAUUWY

OXOAiwV Héoa 0TOV KWSIKA TOU TTIPOYPAUUATOC,.

H tekpnpiwon e§unnpetei Aettovpyieg 6mMwg:

I Emkowvwvia peta& Xpiotn - avaluth - MPOYPAHHUATIOTH. 21N
(AcN TNG KATAVONOoNG TOU TTPOBANMATOC TTOANEG EPWTNOELS YivovTal,
evw didovtal ol avtiotolyec amavtrioelg. Ol amavThHOEIG AUTEC ATOTE-
Aouv TI¢ 0dnyiec fAoel Twv omoiwv Ba yivel To TPOYPAUA, ETTOUEVWE
gival SeOpEVTIKEG Kal yia Ta SUo pépn, apa gival xproLpo va Kataypd-
@ovTal. H tekunpiwon mpayuatomnoleital o 6Ad Ta otadla TG avamntu-
&ng evog mpoypdppatog. Kabe Sieukpivion mou éxel 6o0ei o€ epwtrpa-
TA pag, o€ OAa Ta 0Tadla avantuéng mpémel va BpIioKeETAl OTO PAKENO

TeKpNpPiwong.

1 lotopikn ava@opd yia Tpomonoloelg StopOwaelg. Mia 10TopIKA
avagopd Ba mpooPépel TN SuvaTdTNTA CUVOAIKNG EKTIUNONG TOU £p-

YOU TTOU €X€l YiVEL

I Mototiko é\eyyo. Kdvel Suvatd évav éheyxo kal dev omataldral Xpo-
VOG yla TN YeVIKA avalrtnon tou AdBouc. Av akoAouBnOnke pia evpu-
N¢ uéBodog, mola sival autn, kabwe kat mola eival Ta dedopéva eréy-

XOU M€ Ta omoia SOKIMAOTNKE.

1 Avagopd yia 8idaktikoug Adyoug. Exovtag kataypdyet tn Stadpopury
NG OKEPNE MO YIA TO OUYKEKPIUEVO alydplBuo, otn Sidpkela {wng Tou
TIPOYPAUMATOC UTopEi va emvonBei évag AAo¢ KAAUTEPOC TPOTIOC AU-
ong tou dlou poARATOC, AOYw TNG EUMELPIAG TTOU 0TO PETAEL Oa €xel
amoktnBei. Na kataypdgetal n pébodog Avong Kat 0 AOyog Tou eTmIAE-

xOnke. Na meptypd@etal 1o oTlyldTumio oto omnoio BacioTnke n Avon.

TO NMPOBAHMA TOY 2000
ANO TH ZKOTMIA THXZ TEKMHPIQZHZ

H 16€a tou va kpatd Kaveic yla to €étog SVo Yneia, avti Téooe-
pa mou NTav 1o 0pBo, Bprike MPoOoPopo £5a@oc Kal an\wonke
mavtou, cav pia "é€unvn" 16€éa mou £€0IKOVOUOUTE XWPO UVAING
yla To TPOYPAUUA, AANA KAl Yia TNV amoBrkeuon Twv Sedopévwy.
'Onw¢ @AavnKe 0w, 6ev HeAeTONKAV OAeC ol MBAVEC EMIMTW-
O€IC, M€ ATTOTEAECHA TO KOOTOC TNG EMAVAPOPAC TWV TECCAPWVY
Pneiwv yia to £10¢, va avéNBel og IAMyylwdn mood Katl xwpic va
gival oiyoupo oTI BpéBnkav ONeC Ol YPAUUES KWEIKA TTOU ETTIPE-
mie va §1opBwBolv. AuTo TO KOGTOG NTAV TOCO HEYANO, YIATi €iTE
urjpxav maALd mpoypdupata mou eixe xabei n Tekunpiwor Toug
Kal apa n emépfaocn otov KwdIKa apopouce OAO TO MPOYPALA,
ite ylati emeidn n "uéBodoc" rrav moAu Siadedopévn, BewpnrOnke
OTI TETOLEC TTAPATNPNOELC OEV ATAV ATTAPAITNTO VA ava@épovTal
oTnNV TEKUNPiwon.

4 )
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MAPAAEITMA 7

To pnxavoypa@iké kévipo tou Yroupyeiou MNaideiag mpokeital va
EKTUTTIWOEL KATAOTACEIG PE TIG BaBpoloyieg Twv maveAAnviwv eetdoe-
WV TToU TEAIKA Oa amootalolv ota oxoAeia. X KAOe oehida autig TG
Katdotaong 6a mPETEL va TUMTWVETAL ] OVOHACia TOu GXoAEiou. 'ONeG o1
ovopaoieg Twv oXoleiwv Bpickovtal og évav mivaka amd Tov omoio 6a
avalntouvTtal. & KAOe ypapun tTn¢ oeAidag Oa TumwveTal To ovopate-
TIWVUHO, TTATPWVUHO, Kal 0 TENIKOG BaOuog Tou padntn.

‘Eva 1010 MpOBAnua gival pavepo ot Ba PETEL va XWPLOTEL 08 EVOTNTEG
mpoKelpéVoL va AUBEl. Na tn cuvTrpnon Tou MPoypPdPPaTOoC ival ana-
paitnTo va €Xel amoTunwOei N oUVEEoN AUTWV TWV evoTHTWV. Eival mpo-
@AVEC OTL 0 PeUSOKWAIKAC TOU Ba eKTEIVETAL O APKETEG OENIOEC, OTTOU
Suokola Ba pmopei Kaveic va evtoTioel TIC SIAPOoPEC EVOTNTES, AAAA Kal
TN oUVSEoN TTOU €XOUV AUTEC PeTA&L TOUG.

MNa va kahu@Bei autA n avdaykn, ivat mTpoTIHdTEPO Va XpnolpomotnOei
Kamola SlaypappaTiKn TeXVIKH. Mia amd Tig ToAEC Tou uTTdpyouV gival n
HIPO (Hierarchy plus Input - Process — Output). H texvikry auth Kat xpn-
olpomolei Staypdupata pe ta omoia anelkoviCel Tnv eicodo, Tnv ¢€odo Kat
TIC AeIToupyieg evog mpoypdupatoc. AnaptiCetal amd tpia €idn.

E Tov Ontiké Mivaka Nepiexopévwy (Visual Table Of Contains, VTOC).
Eival éva 1epapyikod Staypappa avamapdoTtaong TwV AEITOUPYIWV TOU
TIPOYPAUUATOC KAl TNG Ox€oNG PeTadd Toud.

E To Siaypappa Emokomnnong lepapyxiag kat Eloddou - Eneepya-
oiag - E€660u (Overview Hierarchy plus Input — Process — Output,
Overview HIPO). Eivai Sidypappa amelkéviong el06dov, Slepyaciwv
Kat €680V, TWV AEITOUPYIWV TTOU gu@aviovTal 0TnV KOpuPr eVog
OTITIKOU TTiVOKA TIEPIEXOUEVWV.

-/

To Aentopepéc lepapyikd didypaupa Eloddov, Ene€epyaaiag, EES-
Sou (Detail HIPO). Eivat Siaypaupa ameikoviong e10060u, Aeltoup-
YWV 1Tou ep@avifovtal oTto XapunAOTEPO TUNHA EVOC OTTTIKOU TTivaKa
TIEPLIEXOUEVWV.

A6 Ta Tpia Slaypdupata autd Tou ival XPrioIUo Yid TNV TEKUNPIiwon
Tou mpoypdupatog, ivat to VTOC, ta duo dMa Bpickouv epapuoyr oto
nedio TN Tekunpiwong MAnpo@oplakwy Zuotnudtwy. Evag omtikég
TvVaKag TTEPLEXOUEVWV EivVal EVAG MAKPOOKOTIIKOG TPOTTOG AmoTUNwong
TWV AEITOUPYLWY TOU TIPOYPAUUATOC, TTOU TTAPOUCIALEL OXL TN AOYIKN TOU,
AAAd T CUOTATIKA TOU. X' aUTOV ep@avifovTal ol EVOTNTEC ATTO TIG OTTOIEC
amoTeNEITAL TO TIPOYPAMMA, KABWE KAl 0 IEPAPXIKOG TPOTIOC TTOU OXETI-
Covtal uetal Touc. ETol o€ pia Hovo oeNiSa ATOTUTIWVETAL N ECWTEPIKN
S14pOpwan Tou TTPOYPAUMATOC, OON TTOAUTTAOKOTNTA KAl AV TTAPOUGCIALEL

To VTOC egival éva onuavTiKo EpYAAEIO yia TNV KOAH TEKUNPIwoN Tou TTpo-
YPAUUATOG 0aG.
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Tunpatog TitAwv TuApatog
9100 9300 3500
Nektkd Ektinwon Extinwon
Tunpatog TitAwv

370 oxNMa 14.2 gaivetal Tt TO TPOYPAUUA ATTOTEAEITAL ATTO OKTW Slapo-
PETIKEG EVOTNTEG, TTOU avanTUooovTal o€ Téooepa eminmeda. H tomoBétn-
on MIag evotNTAg KATW Ao pia AAN onuaivel 0TL n eKTéNeon TG e€ap-
Tatal amd autrv. To Bripa mou akoAouBei autod To LEPAPXIKO Sidypappa,
gival n avaAuTikr oxediaon kaBe evotntag. A onpelwdei Tt évag omTikdg
mivakag meplexopévwv dtaadetal amd mavw mpog Ta KATw Kat and apt-
oTePA TTpog Ta Se1d.

EkToC amd to ovopa mou §60nkKe og KABe evoTNTA KA TTOU TIPETTEL VA €ival
evOEIKTIKO TN AelToupyiag Tng, Sivetal kal évag, cuviBwe TETPAYPRPLOC,
ap1OuOC. ETol 0Tto undevikd emimedo Tou UTTAPXEL TTAVTOTE (EvOTNTA TOU
npoBAAuatog), Sidetal o aptBuo¢ 0000. ZTNV MPWTN EVOTNTA TOU TIPW-
Tou emmédou Sidetal o aplBuo¢ 1000, oTNV EMOUEVN AUTAG O APLOUOG
3000 k.0.k. O aptBuo6¢ 9000 KpaTeital yia TIG EVOTNTEC TTOU KAAoUVTAL AT
Sidpopa emimeda kat amoé SiapopeTikoUS kKAAdouc (kAaddog 1000, kKAadog
3000 kA1), AuTég Xapaktnpilovtal wg evOTNTEG KOWVAG XPriong, Kat givat
ouviBwE N EVOTNTA TNG AVAYVWONG Kal TWV TITAWV.

MEeTd TNV 0pIoTIKOTIOINGN TWV EVOTHTWY TTPWTOU eMédou, KABe evotnTa
TWV ANwv emmédwv Ba cuvodeveTal amd évav aplBud mou Ba eival Tng
€voTNTAG MoV TNV Kahel. Etol Ba éxoupe TIg evotnTeG HE aptBpoug 1100
Kat 1300 mou Ba kahoUvTal amd Tnv evotnta 1000 K.AT.

Mapatnpnote 6Tl ol aplBuoi mou MponyouVTaAl KAl GUUITANPWVOUV Td
OVOUATA TWV EVOTHTWV £XOLV £vav TTOAD CNAVTIKO pOAo. Agixvouv péoa
otov KWOIKaA, apéowc, Tn B€on Tng evoTnTag 0To MPdypauua, SnAadn,
ammo TOlEG KAAEITAL, TTOIlEG KAAED Kat ammd Toleg eival ave€aptntn. Etol o€
pia Sedopévn emépfBaon yvwpilete mou mpémel va eméUPETE, aAAd Kal
TIOIEG EVOTNTEC TIPETIEL VA EAEYEETE, UATTWG ETTNPEACTNKAY ATTd TNV EMEU-
Baon oac.

2x. 14.2. Aidypauua VTOC
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Mapatnpriote akdun 6Tt o€ kKABe KAAS0 Kal o€ KAOe emimedo n apiBunon
Sev gival ouvexopevn. Auto oag Sivel Tn SuvatdtnTa o€ pia PEANOVTIKA
ouvtpnon, av S1amMoTWoeTe OTL XPEIAEDTE [ia véa EVOTNTA, VA TNV TO-
TMOBETAOETE O0TN OWOTH B€0N UE TO CWOTO APLOUO, XWPIG Va XPELATTEL va
emavaplOunoeTe OAeG TIG ANNEG.

InuelwveTal 6Tt

I O Babuodc aveaptnoiag kabopiel To av Kal TOoo ot aAayéG o€ pia

Ku\{ovuq 3E evotnTa eMPBANOUV aNaYEC O ANNEC EVOTNTEC.

¢ E{godog , I KdBe evotnta éxel pia €icodo, pia £€060 Kal ektelei pia kaBoplopévn
¢ Ene&epyaaia eneéepyaoia (kavovag 3 E, gicodog, enséepyaoia, £€060c¢).

* ‘E&odog I KaBe evotnta Kaheital amd pia GAAN evOTNTA KAl EMIOTPEPEL G’ AUTHV

OTaV TEAEIWOEL.

I KaBe evotnta amoteleital amo Ti¢ factkég Souég, akoloubia, emioyn
Kat emavaanyn.

I Y& KABe evotnTa dev TIPETEL VA UTTAPYXEL ATTOTON SIAKOTTI, ATIELPN 7T
vaAnun.
I TToA\éG evOTNTEC KAVOULV TO TTPOYPAUUA TTOAUTIAOKO.

14.2.3 Odkeho¢ Mpoypdppatog

H oAokApwaon Tou MPOoYPAUATOC ONUAIVEL TNV WPA TTOU OTAMATA N
KaBnuepvn amacxdAnon He auto. H epyacia mou €xel yivel Héxpl Twpa,
alyopiBuol, kwdikomoinon, 6edopéva eAéyxou Kat amoteAéopaTa, oxXo-
Aa and Tnv mpwTn oTiyur mou 1o MPSPRANUa Slatunwinke pEXPL TWPA,
Sleukpvioelg mou {NTrBnKav, amavtioelg mou S6Onkav KABe oTiyur TNG
avamTLENG TOU TIPOYPAUUATOG, TIPETTEL VA apXEloBeTNOOoUV. ZuyKpoTEiTal
€101 0 PAKENOC TEKUNPIWONG, 0 PAKENOC TOU TIPOYPAUUATOC.

O @dkeNOG TeKUNPiwoNg TTPETEL VA OAOKANPWOEl apéowd PETA TNV ONo-
KAfjpwon Tou mpoypduuatoc. H emduevn @opd mou Ba yivel mpooméhaon
OTO PAKeAo auto Ba ival étav mpémel va SlafacTei yia va avtAnBouv ot
aAmapaiTNTEC TANPOPOPIEC YIa TN CLVTHPENON TOU MTPOYPAUHATOC.

14.3 | KOkAog Zwn¢ AoylopikoU

‘Eva mpoypappa apxilet tn (wry Tou amd tn otiyur mou 6a kaboploTtouv ol
ATTAITAOELG TOU, Ol TTPOSIAYPAPEC TOU Kal TTAVEL va (g1 otav eavtAnBouv
O\ Ta TEPIBWPLA CUVTHPNOTC TOU (MPOOONKEC, AANAYEC, BEATIWOELC).

Oa éxete Mpooédel 6Tl oTa SlAPopa MAKETA AOYIOUIKOV, EITE €ival YAwo-
OEC TTIPOYPAMUATIOUOU, EITE TTOKETA EQAPHOYWY, EITE AEITOUPYIKA CUOTH-
pata, Simha 0To EUMOPIKO GVOUA TOU AOYIOUIKOU, UTTAPXEL O ApIOUOC TNG
€k600N ¢ Tou (version).

O ap1Buoédc €kdoong mou GUVOSEVEL TNV OVOPACia KABE TTAKETOU AOYIoUL-
KoL Oeixvel akpIBwE TIG aAayEg TTou €xouv mpayuatonotnBei amd tnv
apxIKn Tou gpeavion. O kavovag Aéel 0TI, OTav ol aAAYEC Eival onpavTi-
KEC, SnAadn €xouv TPooTeDEi vEEC AelToUpYieC, EVTOAEC, TTpOYPAUMATA,
0 ap1Bpog avédavel katd aképalo aplBud (DOS ver.5 DOS ver.6), 6tav ol
aANayEg eival HIkpoTEPEC, TOTE auaveTal katd 6ékata (Windows v.3.1,
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Windows v.3.11). Ta teAeutaia xpovia auth n €€€MEn twv duvatottwv
€VOC AOYIOMIKOU €xel oUVOEDEL e TNV TTONITIKI TTWANCEWY TWV ETAIPEIWV
mapaywyne. Etot ot aptBpoi mou akoAouBouv TIG OVOUACIiEG TOU AOYIoUL-
KoU €xouv évtovn TN XPOld TOU TUAMATOC TTWARCEWV Kal &X1 TOU TUAMATOG
avantuéng tng etaipeiac (Windows 95, Windows 98, Office 97 k.Am.).

Oa éxeTe MAPATNPNOEL AKOMA 1 Ba €XETE AKOVOEL OTI TO TASE AOYIOUIKO
avTikataotddnke amo 1o Seiva, yia mapddeiypa to MS-DOS avtikataotd-
Onke amd ta Windows.

Ot ap1Buoi €kdoong Kal ol AVTIKATAOTACEIG TOU AOYIOUIKOU Sgixvouv Je
TOV KAAUTEPO TPOTIO OTI KABE AOYIOMIKS €XEL évav KUKAO {wn ¢, 6TTOU OToV
KUKAO auTod yevviétal kat meBaivel émwg évag {wvtavog 0pyaviopoc.

Tionuaivel opwc "KUkAo¢ (wnc"; Moleg gival ol evOIAPETES PATELG TOU;

Mia oUykpton Ba pag Swoel KaAUTEPA TO TTEPIEXOUEVO TOU Opou "KUKAOG
Zwnc". Ag doupe mpwTa Tov "KUKAO (Wii¢" EVOC AQUTOKIVITOU.

H dnpioupyia evog autokivritou ekivd ouvriBwg amod pia épeuva ou Ba
KaTaypAyel TIC MOUUIEC TOU KOVOU, AUTOKIVNTO TTOANG, KTOC Spdpov,
@ONVO, ypriyopo Kal Tnv Tdon Tng ayopdc. Ta amoTeAéoUATa TNG EPEUVAC,
o€ ouvOuaouO e AN Sedopéva, OTIWE AANA OVTENA TOU EPYO0TATCIOU,
MOVTEAO TOU AVTAYWVIOHOU K.ATTL, Ba kaBopicouv Tic mpodiaypa@ég Tou
VEOU AUTOKIVATOU, KPS 1} LeYANO, YPHYOPO, VEAVIKO, UE TTOOEC TTOPTEC,
UE Tola PO oBEeTa, O TTola T K.ATL (@don avdiuong).

Ot unxavikoi Tn¢ Taipeiag £xovtag um oYn Ti¢ mpodiaypagég Ba oxedid-
OO0UV TO VEO auToKivNTO eMAEyovTag Ta KATAANAA UAIKA, SivovTdg Tou
NV €EWTEPIKN LOPPN KAl TA AANA XOPAKTNPLOTIKA TTOU €XOULV TTpodlaypa-
@i, tmmoduvaun, katavaAwaon KA. (pdon oxedlaopou).

To TuAMA TTapaywyng Tou epyooTtaciou Ba mapel Ta oxédia kat Ba mpo-
COPUOCEL TN YPAUUNA TTapaywy g armo MAEUPAC SIASIKACIWY Kal EAEYXWYV,
WOTE VA UTTOPEL va TTaPAYETAL TO VEO auTokivnTto (pdon vhomoinong).

To £tolpo autokivnto Ba mpémnel va epAoel évav TENIKO ENeyXo AelToup-
viag oto §pduo Kat KATw amod akpaieg cuvOnkeg. Autog o EAeyxog Ba Sie-
VePYNOEl Hé€oa OTIC EYKATAOTACELC TNE ETAIPEIAC, WOTE TO VEO AUTOKIVNTO
va SoKIMaoTel oav oUVOAO (dAon eAéyxou).

To SoKIHaopéVo auTtokivnTo gival £Toluo yia mwAnon. NMwAovuevo pmaivel
TAé0V O€ KaVoVIKN Aettoupyia, n omoia e€ac@aliletal pe TNV KATAAANAN
ouvTrPNoN amo Toug e€0UCIOSOTNEVOUG PNXAVIKOUG (@don Aettoupyiag
Kal cuvtApnong).

AuTtog Aotmmov givat o KUKAOG {wr ¢ evOC AUTOKIVATOU, TTapOoLo¢ O€ ap-
KETA oneia pe Tov KUKAO {wn¢ eVOC TTIPOYPAUATOC, TTOU TTapoudtaleTal
Slaypappatikd oto oxnpa 14.3.

Ta BéAn degixvouv TNV aAAnAemidpaon Twv S1adoxIKwV PACEWY TOU KU-
KAou {wn ¢ evog mpoypdupatod. AnAadn OTL To TENOC ULag eaong odnyei
oTNV EMOUEVN, AANd ummopei va odnynoel Kal oTnv mponyouuevn. Otav
TO TENOG HIag PAoNG 08Nyl 0TNV TIPONYOUHEVN, ONnuaivel 6Tl oplopéva
otolxeia xpetdletal va emavakaboplotouv.
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AvdAuon <

—>  Yxedlaouog 4—‘
—  YAonoinon 4—‘

—  ‘Eheyxog 4—‘
/\£lTOU[:'JY[G Kat
Sx. 14.3. KukAoc {wri¢ mpoypduuatog Zuvtnpnon

>1n @don Avaluong kat Zxediaong mou akoAouBei Tov opIopo ToU TIPOo-
BANUaTOC armd Tov TTEAATN, UTOPOUME Va SIOKPIVOUE TIC £€NC EVEPYEIEC:

1 Kataypdgovtal avaluTtikd ta Sedopéva Kal Ta {NToUEVA TOU TIPOBAN-
paTOoG,.

I ZntouvTal ol anapaitnteg SIEVKPIVIOEIC Ao TOV TTEAATH, O€ O0A on-
peia ot mpodiaypagéc mapouatdlouv acdgela.

1 KaBopiletal n Sour Tou mpoypdupaToc.

1 KaBopilovtal ol evOTNTEC (POUTIVECS, UTTOTIPOYPAULATA) ATTO TIC OTTOIEC
Ba amoTeAEiTal TO TIPOYPAHA.

1 Avalntouvtal éTolueg evotnteg (modules) amod maAldtepa MpoypAappa-
T TTOU PImopoUV va XpnatpornolnBouv Kal ¢' autd To TTPOYPAUUa.

I EmAéyovtal ot ahyopiBuol kat ot Sopég dedopévwy mou Ba xpnoiuo-
moinBouv o€ KABe evotnTa.

>Tnv emépevn @aon tn¢ YAomoinong tou mpoypduatog o€ KAmola

YAWGOGOA TPOYPAUUATIONOU, akoAouBoUpE Ta €€NC BraTa e Tn oslpd:

I EmAéyetal n YAWood TPOYPAUUATIOHOU YId TO CUYKEKPIPEVO TIPO-
YPOAUUA. ZNUEIWOTE OTL OAEC Ol YAWOOEC OeV €ival KATAANNAES yia OAa
Ta mpofAnuata.

1 Elodyetal To Kwdikomolnuévo mpoypappa otov UTToAoyloTh. To po-
YPOUUQO auTO €ival To apxIko mpoypappa (source program).

I Znteital n HETAPPACN TOU TTPOYPAUHUATOC AT €va HETAYAWTTIOTH,
WOoTE autd va yivel katavontd amd tov UTToAoYLoTH. To PoypaApUaA
auTo gival To TeAkd mpdypappa (object program).

I H petagppaon Ba amokaAuyel AdOn "opBoypagiac” kat "cuvtakTikov"
™NES YAWOOAC TTPOYPAUUATIOHOU.

[Npoooxri: 1 AopBwvovTal Ta AdBn kat akohouBei Eavd peTag@paon Tou mpoypdp-
0 €Aeyxog evég HaTOC, £WG TNV OPLOTIKN EANEPT) TOUC.
rpoypappatog H pdon twv ENéyxwv avagépeTal oTov éNeyxo Twv Aoyikwv AaBwv rou mba-

olantotvel tnv Unapén
evoc AdBouc, noté
Opwg dgv niotonolel Tnv
avunapé&ia AdBouc.

VOV vV UMIAPYXOULV O€ £€va TIPOYPaAua. H oelpd Twv eNéyxwv givat n akdAoudn.

I To mpdypappa eAéyxetal, he Ta dedopéva eNéyxou Tou eixe eheyxOei
Kat 0 aAyopiBuog, yia va Siamotwbei av mapdyel Ta emOupunTA anoTe-
Aéoparta.
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1 Alamotwvovtat AdOn mou ogeilovtal eite og AAON Katd TNV KwdiKo-
moinon Tou akyopiBuou ite amd AavBaouévn EMKOVwVIa EVOTHTWV.

1 Tatuxdv Aabn SiopBwvovtal kat ot ENeyxol ouveyilovtal péxpl To mpod-
ypauua va amalayei amé autd.

1 lMapouaotalovtal Ta anmoTteAEOATA OTOV TTEAATN TIPOKELEVOU Va €XOU-
LE TNV OPIOTIKN EMKUPWON €K HEPOUG TOU.

1 Av mapouoidletal andkAlon amo Ti¢ mpodlaypa@éc, Ba TTPEmeL va el
otpéPoupe ot edon TnG avaluong kat oxediaong MPOKEIUEVOU va
Yivouv ol KatdAAnAec SlopBwoaoelc.

3710 TENOG TNG PAONG TWV EAEYXWV EXOUUE €Va ETOLUO TTIPOYPAUMA TTOU

MTTOPOUE VA TapadWwooUE oTov TTEAATN yid Xprion. Agv mpémel va Ee-

XVATE OTL 0 €AEYXOC TOU TIPOYPAUMATOC SIAMOTWVEL TNV UTTap&n evog

AdBoug mou mpémel va SlopBwBei, SuoTuxw OUWC gV MOTOMOLEl TNV

amoucia AdBouc. Etol éva mpdypapua Kat' oucia Bpioketal KATwW amd

éva Slapkn €é\eyxo NG opOri¢ Aettoupyiag Tou.

TNV enduevn eAon TS ZuvTRPNoNG Ba yivouv OAeC ol TPOCAPHOYEC Kal

Bertiwoelg mou xpetalovTal TPOKEIUEVOU TO TIPOYPAUMA 0AG VA CUVEYi-

o€l va xpnotporoleital. H @don autr Siapkei 6co Ba xpnoipormoleital To

TPOYPAUMA oac. ESw Ba mapatnpricouue ot

1 O1TpooapuOoYEC ival avamdpeukTeg otav Slagopormolovvtal Ta Sedo-
péva Tou mpoPARUaToC f étav o XpHotng {NTROEL VEEC AElTOUPYIEC.

1 KAmoleg mMpooapuoyEC UITOPEL va amaITooLV TNV EKTENEDT TNG PAONC
NG avduong kat oxediaong Kat apa OAWVY Twv UTTONOITIWY QACEWV.

1 Ot BEATIWOELG TTPOKUTITOUV AT TNV EUTTELPIA TTOU ATTOKTATAL UE TOV Kall-
PO Kal pag Kavel va "BAémoupe” ta idla mpdypata pe "aAho patt”

1 KaBe mpooappoyn 1 PeAtiwon Ba mpémel va KATaAnyel 6€ GUVOAIKO
€NEYXO TOU TTIPOYPAPHUATOC KAl QUOIKA OTNV KATAYPAPH TWV OXETIKWV
OXOAiWV yla TNV TEKUNPiwon.

I To teleuTaio oTAdI0 QUTAG TNG PACNG EPXETAL LE TNV TENEIOTTOINON TOU
TIPOYPAUMATOC. Twpa To MTPOYPAUMUA 00 SOUAEVEL UTTOSELYUATIKAL...
MEXPL TNV EMOPEVN aNAayr.

310 oxnua 14.4 mapouaidletal n mpoonddela Tov amaiteital Katd tig Sid-

POPEC PATELC TOU KUKAOU (WG WG TTOCOCTO TOU GUVOAIKOU €pyOu.

KOkAo¢ Zwng Mpoypapparog

AvdAuon & Ixediaon

16% ZuviApnon
60%
YAonoinon
8%
‘EAeyxol
16%

2x. 14.4. Katavoun tn¢ mpoorndBeiag mou amaiteital oTi¢ SIapopes pAoel
TOU KUKAOU {Wwh¢ ToOoYpdUUaTOC

14. AZIOAOTHXIH - TEKMHPIQXH
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Né€eic-kAelda
Kokhog Cwrig
TIPOYPAMHATOG,
Juvtipnon
TIPOYPAMHATOG,

HIPO,

VTOC,

Ontikocg MNivakag
Meplexopévwy,

Aedopéva eéyxou

AladikTuo

http://www.acm.org/

Ta kprtipla a§loAdynong
péoa amo tnv 1oTooeNida
TOU TTAAIOTEPOU Kal
HeyaAUTEPOU, OE
maykooplo emimedo,
ETMOTNUOVIKOU

Kal eKadeuTIKoU
OPYQVIGUOU UTTOAOYIOTWY,
Tou ACM (Association of
Computing Machinery).

Avakegpalaiwon

MdBaue va amoppintoupe AoelG Tou Sgv TANPOUV Ta BaACtKd xapa-
KTNPLOTIKA aflohdynong mpoypaUaToc.

Eidape o11 To peyalUtepo Hépog TNS (wn ¢ Vo TpoypAaupaTog Siavu-
€TAL 0TN YACN OLVTIPNONG TOU.

MdaBape va eKTILOUUE TN QINKOTNTA EVOG TTPOYPAMMATOC OV XPHOTES,
0oAAd Kal va S1amoTwvoupe TIG SUOKOAIEC TTOU £XOUV T QIAIKA TTPO-
ypdupata and mAeUPAS TTPOYPAMMATIOMOV.

MdaBape ot Tpv MPoXwPEHOOUKE 0TNn AUoN evoc TIPOBAAATOC TTIPETTEL
VA YVWPIOOUE TO XWPO TTOU AVAKEL TO TTPOBANUA.

MdBaue mota eival Ta frjpata avantuéng AoylopikoU Kat o€ Tola Bépa-
TA KATAVEUETAL O XPOVOG 0TOV KUKAO (WG EVOG TTPOYPAUUATOC.
Eidape mwg pmopolpe va auérjooupe Tnv TaxutnTa evog alyopibuou,
a&lomowvtag mMANPoPopieg Kal TEXVIKEC. MNa Tapddetlypa, Y TN Xprion
Pneiwv eréyxou Kwdikou Snuioupyoue TaxUTEPA TTIPOYPANUATA.
MdBape T1 eival To Staypappa VTOC Kat TwE auTtd CUPTANPWVEL TNV
TEKUNPIWoN TNE AUONG VO TTPOBARATOC.

Epwtnosiq

1
1

1. MNoleg ival o1 AcEIG TOu KUKAOU (WA TTPOYPAUUATOC;

2. Y& mola @Aon NG avamtuéng evog mpoypdupatog apxilel n tekunpi-
WO Kat TTOTE TEAEIWVEL,

3. lMoloc givat o kavovag 3 E;

4. lMola n onuaocia tou apBuoL mou cuvnBw akoAouBE( To Bvoua EVOC
TTAKETOU AOYIOUIKOU;

5. Mola n onuacia Twv aplBuwy mou cuvodevouv To dvoud HIag EVOT-

Tag o€ évav omTiko mivaka neplexopévwy (VTOCQ);

6. [Molo kpitrplo aloAdynong mpoypdupaToc Bewpeite 6t gival omou-

Saudtepo;

7. Molot Aéyol emPBANOULY TNV TEKUNPIWON TOU TTPOYPAUHATOC

8. Tie€unnpetei n Tekunpiwon evog mMpoypaUUaToc
9. MNota oTolxEia TIEPIEXEL O PAKENOG TIPOYPAUUATOG;

0. Motevete 6TL N CLVTAPNON TOU TIPOYPAMMATOC Eival CNUAVTIKY €pyaAcia;

1. Eivat Suvatov éva mpodypaupa va mepiéxel Aoytko AaBog kat va Ael-
TOUpYE(;
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FAQXIAPIO @

alyopBuikéG YAwooeg algorithmic languages Katn-
yopia YAwooWV TTPOYPAUMATIOHOU KATAANAWY yia
™V EPLYPAQN TTPORANUATWY TTOU HrmopoUV va AuBouv
aAyopIOuIKA.

alyopiOpuog algorithm Memepacuévo oUVOAO CAPWS
kaBoplopévwy kavévwy mou Bonbolv otnv emiluon
EVOC TTPOPBAAUATOC UECW EVOC TIEMEPACIEVOU apIOOoU
Bnuatwv.

al@aplOpunTiké alphanumeric YUvolo XOpPOKTAPWV
TIOU UTTOPE( VA EUTIEPIEXEL YPAPMATA, Pn@ia Kal E18IKA
oLUPOAa OTIWG T.Y. ONUEia OTIENC.

avadpopn recursion Katdotaon Katd tnv omoia pia
Sladikacia fj cuvdptnon KaAei Tov EaUTO TNG.

avadpopikn cuvaptnon recursive function Mia ou-
vApTNOoN TNG OToiag Ol TIPEC gival puotkoi aplBuoi mou
TTapAyovTal Ao GUAOIKOUC aplBOUC e TUTTOUC avTI-
KaTdoTaong, 6Toug omoioug n idla n cuvdptnon sivat
£€vaC TEAEOTEOC.

avdaluon analysis H pueBodikn peAétn evog mpofAnua-
To¢ Kat n dtadikacia g S1A0TTACTKC TOU O€ HIKPOTEPEC
MOVASEC YIa TIEPAITEPW EPEUVA OE AETTTOUEPELQ.

OVTIKEIPEVO Object LTOV AVTIKEIUEVOOTPAPH TIPO-
YPOUUATIOMO UIA VONTIKY agaipeon Tou ammoTeAEiTal
amo Sedopéva Kal OXETIKEG AEITOUPYIEG e auTd.

AVTIKEIpNEVO IpOYpappa object program MNpoypappa
UTTOAOYIOTH O€ Hla TENIKH YAWOOA TTOU €XEl UETAPPA-
otei and nmnyaio Mpoypapua.

OVTIKEINEVOOTPAPNG MPOYPARUATIONOG object
oriented language MéBo&o¢ yia §éunon nmpoypduua-
TOG O€ lEPAPYXIKA OPYAVWHEVEG TALELG, TTOU TIEPLYPA-
@ouv Ta 6eSouéva Kal TIG AEITOUPYIEC AVTIKEINEVWY
TTOU UTTOPOUV va AANAEMISPOUV e AANA AVTIKEIEVA.

agaipeon dedopévwy data abstraction H avtipuetwrmi-
on Twv 6edopévwy Ue BAon TIC apnENUEVES IBIOTNTEC
TOUG KAl OX1 0€ OUVOEDN UE KATIOLO POPEA TOUG.

Bpoxog loop ZUvONO EVTONWV TTOU UTTOPE( VOl EKTENE-
oTei emavelNnuuéVa, 00 IOXVEL Jia OPIOHEVN CUVONK.

YEYOVOG event EVEpyela TOU XpAOTN UG EQAPHOYNS
OV avayKALEL TNV EQapUoyn 1} TO A&IToupyLkd cUoTh-

pa va avtamokplBei. Ta yeyovota cuxvd oxeti(ovTal pe
KIVNOEIG TOU TTOVTIKIOU 1 TTANKTPOAOYHOEIC.

YAWaooa punxavig machine language NMwaooa xapunAou
EMITESOU TIOU Ol EVTOAEC TNG amoTe ouvTal Pdvo amo
Ta duadikd Yneoia.

YAwooa mpoypappaticuov programming language
Texvntn YAwooa oxedlacpévn yla va Snuioupyei n va
ek@palel TpoypauuaTa.

YPaog graph Eva ouvolo onpeiwv, kopuewv rj To&wv
Kat £€va GUVOAO AKUWY, TOEWV 1] YPAUUWY TTOU EVWVOUV
MEPIKA 1 OAQ a6 TA ONUEia.

yPa@w write Kavw pia péviun r mapodiki Katayxwpl-
on 6edopévwy o€ pia VAN f o€ éva péco amobrkeu-
ong 6edopévwv.

dedopéva data Mapdotaon yeyovoTwy, EVvolwy 1
EVTOAWV OE TUTTOTIOINMEV HOP@N) TIOU €ival KATAANAN
yla emKowvwvia, epunveia i eme€epyacia amo avOpw-
710 1} AUTOUATA HEDQ.

deikTNG index Xtov mpoypauuaTiond, €vag aképalog
mou avayvwpilel Tn Béon evog otolxeiou dedopévwv
o€ pa akolouBia otoixeiwv Sedopévwv.

deiktng pointer Ztoixeio dedopuévou Tou TePLEXEL TN
S1evBuvon evog AMou otolxeiou dedopévou.

8évdpo tree Aopn dedopévwy mou anmoteleital amd
KOUBouUC ol omoiol cuvdéovTal e AKUEC. 2& KABE KOU-
o kataAfyel pia pévo akury, aAd pmopouv va Eeki-
voUV Kaia, pia i meploodtepeC. X éva Hovo Koupo
mrou amokaheital pifa S&v KATAAAYEL KOO OKUA.

Sapalw read Naipvw dedopéva amd pia pviun, Eva
péoo amoBrikevong i amd AAAN mnyn.

dwadikaciakn YA wooa procedural language NMwooca
TTPOCAVATOAICUEVN OTO TTPOPBANUA TTOU SIEUKOAUVEL
Vv ékepaon pag Stadikaciag pe Tn popen pnTda K-
PPACHEVOL aAyopibuou.

Slaloyikog interactive Tpomog Aeltoupyiag evog mpo-
YPAUMATOC KATA TOV OTT0i0 évag XPnoTng lodyet edo-
péva ] EVIONEG WG ATTIOKPLON OE AVTIOTOLYXEG AITHOELS
(mpotpomég) amd 1o cUCTNUA.
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Sieman interface Kowvo olvopo petall d0o Aertoup-
YIKWV povadwy, mou opiletal and Aeitoupyikd xapa-
KTNPIOTIKA, KOIVA QUOLKA XapaKTNPIoTIKA Slacuvde-
oNG, XaPAKTNPLOTIKA ONUATWVY Kal AAA KAaTaAAnAa
XOPOKTNPIOTIKA.

SieppnvevuTi¢ interpreter Mpdypappa mou Hetappadel
Kal EKTENE KAOE EVTOAN LG YAWOOAC TTPOYPAMMATL-
OMOU uPNAOU emIéSOU TIPIV TN PETAPPACH KAl EKTE-
Aeon TNG EMOUEVNC.

SoKipn Kal EKOQANIATWON TPOYPAMMATOG program
testing and debugging Alad1Kacieg EVTOTIIOUOU Kal
816pOwoNg CEAAUATWV.

Sokun mpoypauparog program testing Eva rjua tng
avantuéng mMPoypAUATOC OTTOU éva TTANPEC TTPOYPA-
pa Sokipadetal yia o@daApata. Mia SoKiur mpoypaupa-
TOG EUTTIEPLEKEL TNV EKOPAAUATWON TOU TIPOYPAMHATOC.

Sopunpuévog MpoypapRMATIONOG structure program-
ming MéB0o60¢ yla TNV KATAOKEUN TTPOYPAUHATWY
TTOU XPNOIUOTIOLEL LOVO LEPAPXIKA EUTTEPIKAEIOPEVA
KaTtaokevdopata, kabBéva amd Ta omoia €xel €va amio
onueio eloc6dou Kkal éva e€d6dou. Tpelg TUTIOL EAEYXOU
XPNOlHoToloUvVTal 0TO SOUNUEVO TIPOYPAUUATIONO:
akoAouBlakde, untd cLVORKN Kal EMAVAANTITIKOC.

eKo@aApatwon debugging ENeyxo¢ TNG AOYIKAG eVOC
TIPOYPAUMATOG YIO TOV EVTOTIIOMO KAl amopdkpuvon
OQOAUATWV.

EKCQAAHATWTNAG debugger BondnTiko mpoypauua,
TTOU OUVABWG TTAPEXETAL UE TIC CUYXPOVEG YAWOOEG
TIPOYPAUUATIOHOU, TO omfoio KaBlotd anmodoTikn TNV
€PEUVA YIA TOV EVTOTIIOUO CQAAUATWY OE éva TTPO-

ypaupa.

gKXwpnon assignement Mnxaviopog tipoddétnong
Hlag HeTapANTAC.

€é\eyxog Aoylopikou software testing ®don tng ava-
TuéNG AoylopIKoU KATd TV omoia To TTPoidv EAEyxETal
W¢ TPOC TNV avapevopevn Aettoupyia Tou.

€VTOAN instruction X pla yYA\Wwooa TTPOYPAUMATIOHOU
p1la éK@paon Tou €XEl vonua Kat n omoia kaBopilel
pia mpdén kat mpoodiopilel Toug TEAEGTEOUC TNG, AV
UTTAPXOUV.

emaAn@suon mpoypdapparog program verification
Aladikaoia mou amodelkvuel 6Tl éva MPOYPAMA OU-
MITEPIPEPETAL CUMQPWVA UE TIG TTPOSIAYPAPEC TOU.

gmavainyn iteration H dtadikacia emavaAnmTiKAg

EKTENEONC EVOC OUVONOU EVTOAWV HEXPL TNV IKAVOTTO(-
non Kamotag cuvonkng.

ene&epyacia dedopévwv data processing H cuotnua-
TIKN ekTéNeon padewv og dedopéva. Mapadeiypata:
XEIPIOMOC, CUYXWVEUOT, TAEIVOUNON, METAYAWTTION K.A.

gpyaleia Aoyiopikou software tools EISIkd mpoypdap-
pata mou SIEVKOAUVOUV TIG CUYKEKPIUEVES EPYATIEC
™G avantuéng AoylouIKou.

gpappoyn application MNpoypdupata mou ypdgovtal
yla TNV KAALYPN HIAG CUYKEKPIUEVNG AVAYKNG.

KUKMAog {wng Aoyiopikou software life cycle O kUKAOG
oxediaong, avantuéng, eykatdotaong Kat cuvtnenong
Aoylopiko.

KWAKag code Eva 1 meploocdTeEPaA TpoypApaTa N
TUAHA TTPOYPAUHATOC.

Aiota (ouvelevypévn) linked list Mia Aiota otnv omoia
n HetdPfacn amo évav KOURo otov ANNo yiveTal JE TN
xprion evog deiktn (pointer) mou amoteAei pépog Tou
KouBovu.

AOYIGMIKO software Mveupatikn Snuloupyia mou mepl-
Aaupavel Ta mpoypdupata, TG S1adikaoieg, Toug Kavo-
VEG KAl OTTOLOONTIOTE OXETIKN TEKUNPIWON TTOU avaé-
pETAl 0TN AelTOupYia evOC CUCTHMATOC emefepyaaiag
Sedopévwy.

petaBAntn variable Eva 6voua mou xpnotuormoleital
yla va mapaoTthoel éva otolyeio Sedopévou, Tou omoi-
0U N TN pmopei v aANdlel katd tn Sidpkela Aertoup-
yiag tou mpoypdppaToC.

peraBAntn eAéyxou control variable MetafAnth Tng
omoiag n TIPN eAEyxel TOV aplBud ekTeAécEwV VOG

Bpodxou.

HETAYAWTTIOTAG compiler Mpoypappa umtoAoyloTtn
TTOU XPNOIUOTIOLEITAL VIO TN HETAPPACH OE YAWOoOa Xa-
pNAoU emméSou evoc TPOYPAPMATOC EKPPACHEVOU O
YAWOOoQ MpocavatoMopévn oTo TTPORANUaA.

odnyovuevo amo yeyovota event driven H 1816Tnta
€VOC AEITOUPYIKOU CUCTAMATOC 1} TTEPIBANNOVTOC KATA
TNV omoia 0tav cuUPEl éva yeyovdg eKTENEITAL KATAN-
AnAo TuAMA KWIKa yia Tnv eEumnPETNON Tou.

opBotnta accuracy 1) H 1diétnTa avutoL mou givat
amaAlayuévo and o@diua. 2) Mototikn aglohdoynon
™G amaAlayng and o@aipa. YYnAri opBdtnta avti-
oTolxel o€ HIkpd o@AApa.
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oupa queue Aopn dedopévwy pe SUo dkpa otnv omoia
TO TIPWTO OTOLXEIO TTOU €l0AYETAL E{val KAl TO TTPWTO
mou unopei va e€ayOei.

nayidgvon ospalparog error trapping Mia Stadikacia
ME TNV omoia Ta o@AaAuata mou dnuioupyouvTal Katd
N S1apKEla EKTENEDNC MIAG EQAPMOYNS, 0dnyouvTal og
€161KO TUARMA TOU KWAIKA TNG EQAPHOYIE TTOU KAAE(Tal
XELPLOTAG 0@AApaToG. O teAeutaiog ekTeNe( kKATOLA
npokaBoplopévn Asitoupyia, 6w yla mapddetyua va
AYVONOEL TO OQAAUQ.

MAKETO AOYIGMIKOU software package MAAPEC Kal TeK-
HNPIWHEVO CUVOAO TTPOYPAMMATWY TTOU TTAPEXETAL OF
évav aplOpod XpnoTwy yla pla EQApUoY.

nepateia AoyliopKou software piracy MNapdvopun ava-
TTAPAYWYI TTPOIOVTWY AOYIOUIKOU.

nepifallov avantu§ng Aoyiouikou software de-
velopment environment X0VOAO HETAPPACTIKWV
TTPOYPAUUATWY Kat AANwv gpyaleiwv avdntuéng Ao-
YIOHIKOU TTOU Xpnolpomotouvtal otn dnuloupyia mpo-

YPOUUATWY EQAPHOYWV.

mivakag table NMapdBeon dedopévwv kabBéva amd Ta
omoia umopei va mpoodlopIoTEl HoVOoHUaVTA HECW
MIOG N TIEPIOOOTEPWY UETABANTWV.

nmAnpo@opia (gg) information T'vion mou agopd
mPAyUATA OTIWC TTPAEELS, €VVOIEC, AVTIKEIUEVQ, YEYO-
voTa, 16€€¢ 1 Slepyacieg TOU HECA O€ CUYKEKPIUEVO
KEiEVO €xouv Jia 18laitepn onuacia.

npdypappa (umoloytotn) program AkohouBia evto-
AWV KatdA\nAwv yia ene€epyaoia. H eme€epyacia mepl-
AapBAvel Tn Xpron HETAQPACTIKOU TIPOYPAMMATOC Yid
VA TIPOETOIUACEL TO TTPOYPAUUA YIa EKTENEDT), KABWE
Kat tnv idla TNV eKTéNEON TOU TIPOYPAUUATOC.

MPOYPAMHNATIGNOG programming H Stadikacia Snui-
oupYiag TPOYPAUUATWY UTTOAOYIOTH.

MPOYPARMATIOTAG programmer MNpoéowmo unelBuvo
yla 1o oxedlaopod, eyypaen, éAeyxo, S16pbwaon, cuvTh-
pPNON Kal TeKPNPiwon evog MPoyp A aToG.

npodiaypagn mpoypAappatog program specification
Tekunplo mou mepLypd@et Tn doun Kal AelToupyieg
EVOC TIPOYPAUUATOC UE EMTAPKI AEMTOUEPELD, WOTE VA
ETTIITPETTEL TOV TTIPOYPAMMATIOHO Kal va SIEUKOAUVEL TN
ouvtipnon.

npocdaptnon dppend NMpooBAKn oToIKEIWV O0TO TENOC
piag Sopng dedopévwv.

MPOGEyylon amd KATw mPog Ta mavw bottom-up
approach MNpoaoéyyion 01o oxeS1A0UO CUOTNUATWY N
omoia apyilel ue TNV avayvwplon Twv BaciKwy cuvah-
Aaywv Kal avaykwv o€ eme€epyacia TANPoPopIwV Kal
OTn CUVEXELA TNV OAOKARPWOT TOUG O€ OAO Kat uPn-
Aotepo emimedo.

npoomnéhacn access MNpdoPaon os dedopéva pe oko-
16 TNV avAyvwon 1 HETakivnon SeS0UEVWY 1] EVTOAWV.

onpeio diakomng breakpoint Eva onueio o€ éva mpo-
YPOUO OTO OTTO{0 OTAUATAEL N EKTENECN TOU TIPO-
ypdupatoc.

otaBepa constant TA\wWOGCIKO QVTIKEIUEVO TTOL TTAiPVEL
MOVO pia €ISIKA TIN.

otoifa stack Aoun deSopévwyv pe éva AKpo oTNV
oTTo{a TO TEAEUTAIO OTOLXEIO TTOU ElCAYETAI Eival KAl TO
TIPWTO TTOU Uropei va e€ayOei.

OTOIXEIOCELPA string TpapuiKr akolouBia oTtolyeiwv
OTIWC XOPAKTAPEC, SUASIKA YPNn@ia 1} AN PUOIKA OTOL-
Xeia.

ouyxwvevon merging H diadikacia cuvduacpou Suo
Ta&vounuévwy cuvoAwv Sedopévwy yia TNV Tapayw-
yn evog ta&ivounuévou cuvolou.

oupupav BA. yeyovoc.

ouupoAikn Y\wocoa assembly language N\wooa xa-
pnAov emmédou e€apTwevVn amd To VAIKO Kal N oToia
€XEL APEON avTioTolXia e TN YAWwooad pnXavig. ATote-
Aei oupBoAikr avamapdotacn Tou Suadikou KWSIKA TN
YAWOOOG HNXavig Kat xpetaletal CUPBOAOUETAPPAON.

cuppolopeta@pactig assembler Mpoypauua mou
petappadlel cuPBOAIKA YAWooad o€ YA\Wood UnXaving
Tou Sedopévou UTTOAOYIOTH.

ouvOnKn condition Mia ékppacn o Tpoypauua f Sio-
Sikaoia mou pmopei va ekTipnBei eite wg aAnOnic eite wg
Peudrig, 6Tav ekTeAEiTAL TO TPOYPaAppa i} n Sadikaaoia.

o@daApa bug NdBoc i eENdTTWUA TTPOYPAUUATOC.

oxediaon mpoypapparog program design Ta Bripata
TTOU avayvwpifouv Toug TOPOUC UAIKOU Kal AOYIOUIKOU
MoV anmaitovvTal and to Mpdypapua. H oxediaon mpo-
ypdupatog mpoadiopilel T AOYIKK TTOU XPNOIUOTTOLE -
TaL anmd To MPOYPAHA.

Ta§wvopnon sorting H Siadikacia tomoBétnong Twv
otolxeiwv dedopévwy oe pia Soun dedopévwv pe av-
Eouoa 1 pBivovoa oelpd.
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TEKUNPiIwON MPOoypAappaTog program documentation
Eyypaga rj dAAa Hé€oa TTOU TAPEXOUV TNV TIEPLYPAPH
TOU TTIPOYPAUHATOG.

TeNeaTéOG operand Mia ovTOTNTA OTNV OToiA EQap-
poletat pia mpdén.

TeNEGTNG Ooperator ZUPBoAo mou maploTdvel Tn eUON
MLag mpdéng Tou TIPOKEITAL VA EKTENECTEI.

TEXVNTA vonpoaouvn artificial intelligence NpoomndBel-
£ WOTE VA KATAOTEL 0 UTTOAOYIOTAG IKAVOE Yia AEITOUp-
yie¢ mou amodidovtal o avBpwrivn vonuoouvn.

umonpoypappa subprogram ‘Eva mpoypappa KaAov-
pevo amd AAo TIPOYPAUUa, OE avTtiBeon He £va KUpPLo
TIPOYPAU Q.

@UOIKN YAwooa natural language N\wooa, ol KAVOVEC
Nn¢ omoiag Bacifovtal oTnV TPEXOLOA XPHoN, XWPIG va
givat avotnpd mpodlayeypauévol.

@wAlacpa nesting H évBeon 3poxou 1 UTTOPOUTIVWV
péoa og AANOUC BPOXOUC 1] UTTOPOUTIVEC.

Peudokwdikag pseudocode TpOMo¢ amotuMWong ah-
yopiBuwv pe xprion mpokaboplopévwv AéEewV-KAEL-
Slwv.
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ATTAOEAAHNIKO AEZIKO OPON

a posteriori = ek TWV VOTEPWV

a priori = €K TwV MPOTEPWV
abstraction = agaipeon (vonTikn)
access = MPOOTIEAAON

accessing= d1adikacia mpooméAaong
accidence = TUTTIKO, TUTTOAOYIKO
accuracy = opBotnta

activation = evepyonoinon

actual = mpaypatikog

aid = BonBea

algorithm = aAyopiBuog

alignment = euBuypdupion, otoixion
alphanumeric = aA@apBunTIKO

alteration = evaA\ayn, petatpomn,
Tpomornoinon

ambersand = cUppolo &
ambiguious = dipopoLpevog,
aocaQng

ambiguity = aodgela
analysis = avd\uon

analyst = avalutng

analytic = avalutikég
animation = kivnon
annotation = oxoA\lo

append = mpocdptnon
application = epappoyn
approximate = MPooEYYIOTIKOG
argument = éplopa

array = mivakag

artificial intelligence = texvntn
vonpoouvn

assembler = cupoAopETAPPACTNS

assembly language = cupfBoAikn
YAwooa

assignement = ekywpnon

at sign = oUpBolo @

attribute = 1610X0PAKTNPIOTIKO
authentication = emahiBeuon
akepalotTnTag (Sedopévwv)
authoring languages = y\wooeq
ouyypaeng

automation = autopaTiopog

auxiliary = BonBntikog

background = mapaoknvio,
unéBabpo

backslash = avamodn kabetog \
backtracking = omoB8odpounon
backup = epebpeia

bar chart = papdodiaypappa
bell = nxnTiko6 onpa, koudouvt
benchmark = dokiun emddoewv
beta test = é\eyxoc Brita

blank (character) = xapaktpag
KEVoUL

blinking = avapoofnua
block = opada
bookmark = kataxwpw onuadt

boolean (data type) = Aoyikog TUTog
Sedopévou

box = m\aiolo

braces = aykiotpa {}

brackets = tetpaywvikd aykiotpa [ ]
break key = m\riktpo Siakomrig
break = Siakomm

breakpoint = onueio Siakomrg
browse = e@UANIlw, PUNNOUETPW
bubblesort = Taivounon puoalidag
bug = o@dua

build-in functions = evowpatwpéveg
OUVOPTAOELG

business applications =
ETIXEIPNOLOKEG EQAPHUOYES

button = koupmi

call = xAnon

call-by-reference = kArjon 6t'
avagopdg

call-by-value = kA\fjon 614 TIuAg
cancel = akUpwon

caret = cupfBolo A

carriage return character =
XOPAKTAPAG EMOTPOPNG
catalog = kataAoyog

cell = kUTTapPO, KEA

certification = motomnoinon

character code = KWSIKag
XOPOKTHPWV

character set = cUvolo xapaktpwv
character = xapaktripag

chart = Stdypappa

check digit = Yn@io eAéyxou

check sum = dBpoiopa eréyxou
checking = é\eyxo¢

choice = emAoyn

class = kAdon, Taén

clear = kaBapilw

client = meAdtng

clipping = Yahidion

code = kwdikag

coding = kwdikomoinon

collate = data&vopw

colon = xapaktipag :

column = ot\An

combination = cuvduacouoég
combining = cuvévwaon, cuvéuacpog
comma = KOuua

command = evtoAn, Siatayn

command driven = kaBodnyouuevo
amod EVTONEQ

command language = y\wooa
EVTOAWV

command line = ypaupn evioAwv
comment = ox6Alo

compact = GOUTTUKVOG

compare = OUYKpivw
compatibility = cupfatétnta
compatible = cuppatédc
compilation = petayAwttion
compiler = HETAYAWTTIOTAC

computability = Suvatotnta
UTTOAOYIOHOU

computational complexity =
UTTOAOYIOTIKY) TTOAUTTAOKOTNTA

computational = umoAoyloTIKOG

computer instruction set = cuvolo
EVTOAWV UTTOAOYIOTH
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computer science = €moTAUN
UTTOAOYIOTWV

concatenation = cuvaAUoowon
concept = évvola

conception = 16€a, GUANNYN
conceptual = evvololoyikdg
condition = cuvOnkn

conditional branch = diakAadwon umo
ouvOnkn

conjuction = toprj, ouleuén, MPdén
KA, AoyikOG TON/opdG

constant = otaBepd
constraint = meploplopdg
consultant = cupuoulog
context = cupppalopeva
continue = ouveyi(w

control character = xapaktripag
eNéyxou

control point = onpeio eAéyxou
control variable = petafAntn eAéyxou
convention = cUpPaon
conversational = Siahoyikog
conversion = JETATPOTN

copying = avtlypa®n

correction = 816pBwon

counter = amapOUNTACG, LETPNTAS
create = dnpovpyw

cursor = dpopéag

customer = EAATNG

cut = k6Bw, amokorh

cut-and-paste = amokom Kat
OUYKOAANON

data = 6edopéva
data base = Bdon Sedopévwv
data capture = cuNoyr dedopévwv

data compression = cuumnieon
Sedopévwyv

data definition = opiopé¢ dedopévwv
data entry = elcaywyr} Sedopévwv
data flow = pon 6eSopévwv

data processing = emeepyaoia
SeSopévwv

data structure = doun dedopévwv
data type = TUmog SeSopévou
date = nuepopnvia

debugger = eko@OAMATWTAG,
S10pBWTAG

debugging = eko@apdtwon

decision = anégpaon
declaration = §lAwon
decrement = eNdtTwON
default value = mpotepoTiun
default = mpotepdTiHOg
definiteness = kaBoploTikOTNTA
definition = opilopog

delete = e€aleipw, Staypdepw
deletion = Siaypagpn
delimiter = Siaxwplotg
demo(stration) = emide1€n
design = oxediaon
development = avamtuén
diagnostics = SlayvwoTikd (unvouata)
diagram = Sidypappa
diagramming technique =
S10YPOMMOTIKN TEXVIKN

digit = yneoio

digital = Ynelaxog
dimension = di1dotaon
directive = odnyia

directory = gupetriplo
discrete = S1dkpitog

disjunction = &1aleuén, Aoyikn
npooBeon, mpdén H

display = omtikr mapouciaon

divide and conquer = Siaipel kat
Baocileve

document = éyypa@o, Tekunplo
documentation = tekunpiwon
download = petagoptwvw

dummy instruction = MAACHATIKNA
€VTONA

dump = amotunwvw

duplicate = avamapdyw

dyadic operation = diteAng mpdaén
dynamic = Suvapikdg

editing = oUvtaén (mpoypappdtwy,
Sedopévwy)

editor = ouvtakng

effectiveness = amoteAeopatikdTnTA
efficiency = amodotikotnta, IKAVOTNTA
element = oToIXElO, HENOC (GUVONOUL)
embedding = evowpdtwon

empirical = eUMEIPIKOG

emulation = e€opoiwon

encapsulation = evBuhdkwon

274 ANANTYZH EOAPMOTQN XE MPOTPAMMATIZTIKO MEPIBAAAON

enhancements = BeATIWOELC,
enav€noeig

entity = ovtétnta

entry = eicodo¢, eloaywyr Sedopévwv
environment = mepiBaAlov
equal = icog

equation = e€iowon
equivalence = 10oduvapia

erase = ofRvw

error = o@daAua

error trapping = mayidsuon
OPANUATOG

escape = Slapuyn

evaluation = aflohéynon, amotipnon
even = uyog, 4pTIog

event = yeyovog, cuufdv
exclusion = amokA\eIopOG
executable = ekteNéoipog
execution = ekTéAeon

exit = €€080¢

expandability = enektaoipdtnTa
exponent = ekBETNG

expression = ékppaon

factorial = mapayovtiko

failure = amotuyia, aotoyia

false = Yeudngq

fault = eNdttwpa, o@diua
feature = xapaktnploTiko

feed = tpopoddTnon

feedback = avatpogpoddtnon,
avdadpaon

field = medio

file = apyeio

finiteness = mepatotnTa

flag = onuaia, evéeiktng

flow chart = diaypappa porg
font = ypappatooeipd
foreground = mpooknvio

form = évtumo, popen, oxAua, TUTTOG
formal = tumikog

format = pop@dtuno

formatting = popgotunnon

free text = eNeUBePO Keipevo
function = cuvdptnon

global = kaBohikog

graph = ypagog

greedy method = dmAnotn pébodog



hardware = vAiko
heap = cwpog

help = BorBela
heuristic = euploTIKOG
hyphen = navAa

hyphenation = ugeviouog,
OUNAPIoHOC

icon = eikovidlo

identifier = avayvwploTiko
(TautoTNTAC)

ignore = ayvow

image = €Ikoéva, eidwho
immediate = dpeocog

implication = cuvenaywyn
implicit = evwooUpevog, agavng
implied = ummovooUpevog
improvement = BeAtiwon
incompatibility = acupfatotnta
indent = ecoxn

index = &giktng

infinite loop = atéppovag Bpoxog
information = mAnpogopia
information processing = eme€epyaoia
TANPOPOPIWV

inheritance = KAnpovouIkotnTa
input = gicodo¢

insertion = elcaywyn, mapsuBoAn
installation = eykatdotaon
instance = oTIyHlOTUTIO
instruction = evtohr

integer = aképalog

interaction = aA\nAemidpaon
interactive = StoAoyikog
interface = Siemagpn

interpreter = dlepuNVeuTAC
interrupt = dtakomn

intractable = Suoyeiplotog
intricic = eocWTEPOG, EVUTTAPYXWY,
€yyevng

inverse = avtioTpo®Yog

italics = mAdylot xapaktrpeg
item = otolyeio Sedopévou
iteration = emavainyn

job = gpyaoia

join = eviovw, ouvdéw, évwon
jump = d\pa

justification = otoixion

key = kAe1di

keyword = Né€n kAe1di

label = eTikéTa

landscape = tomio

library = Bi3At06rikn

licence = adeila

life cycle = kKOkAog (wrig

link = oUvdeopog, ouvdeon, (evén
linked list = ouveleuypévn Aiota
linker = ouvéétng

linking = tacuvdeon

list = Niota

listing = mapdBeon, katahoypdenon
literal = KuploAekTIKr 0TaOEPA
loader = poptwTAC

local = tomikdg

logic = Aoyikn

logical = Noyikdg

loop = Bpoxog

machine language = yAwooa pnxavig
macro (instruction) = HOKPOEVTOAR
main program = KUPLO TTPOYPAHHA
maintenance = ouvtrpnon
manipulation = xelpiopog

manual = gyxe1pidlo, Xelpokivntog
map = amelkovion

mark = onuddt

mask = paoka

matching = taiplaopa, Tavtion
matrix = pATpa

menu = KATAAoyog EMAOYWV, LEVOU
merging = OUYXWVELON

mirroring = KOBPEMTIONOG

mode = KaTaoTaon, TPOTOG
modify = tpomomnoiw, HeTaBANW
modular = SopooTolxelwTdC,
TUNMATIKOG

module = dopoaoTolxeio, Sopikn
evotnTa

monadic operation = HOVOTEAC
npaén

monitor = unvutopag, mMapakoAoudw
move = JETAKIVW

multimedia = moAupéoa

natural language = @uoikr y\wooa
negation = dpvnon, Aoyikn
avtiotpo®n, mpa&n OXI

nested = ep@wAeupévog

nesting = pwAlaopa
nomenclature = ovopatoloyia
numeric = apIBOUNTIKOG

object = avtikeipevo

object driven = oényoupevog amod 1o
YEYOVOG

object oriented = avTtikelpevooTPAPNG
odd = povog, mepPITTOC

office automation = auTopATIOHOC
ypageiouv

office = ypageio

O-notation = cupoAiopog O
operand = TeAeoTéO(

operation = pdaén

operator = TEAEOTAG, XEIPIOTAG
optimal = dplotog

option = em\oyn

optional = mpoalpeTikdG

order = d1dtaén

ordering = 8iataén

output = é€060¢, £€0bo¢ dedopévwv
overflow = umepyeilion

overlay = emkalUntw

package = makéto

parameter = TAPAUETPOG

parity = 1ootipia

parsing = GUVTOKTIK avdAuon
password = cuvOnua

paste = KOA\W, CUYKOAAW

patch = SlopBwvw mpoyelpa
pattern = oxnuatopop®n
performance = emidoon
permission = Sikaiwpa
permutation = petdBeon
planning = oxedlaouag,
TIPOYPAMATIOUOG (EpYwV)
platform = m\at@dpua, umrodopun
pointer = dgiktng

polymorphism = moAupop@iopodg
polynomial = moAuwvupikog

pop = anwbnon

portability = popntdTnTa
portrait = moptpéTo

precision = akpifela

primary key = mpwteUov KAe1di

print = TUMTWVW, EKTUTTWVW
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procedure = Siadikaoia
processing = emefepyaoia
program = npdypappa
prompt = mpoTponn

property = 1816tnta
pseudocode = PeudokwSikag

pull down menu = KatakdpuPog
mivakag emAoywyv

push = wbnon

quantity = moodétnta

queue = oupd

quit = eykataleinw, aprvw
quotation mark = SimA\d elcaywyika
radian = axTivio

rank = taén

read = dadalw

ready = étolpog

real = TPAYUATIKOC

record = gyypaon

recursion = avadpopn

reference = avagopd, mapamounn
relation = oxéon

relative = oxeTIKOG

release = ékdoon (Aoylopikov)
reliability = a§lomotia

replica = avtiypago

reply = amavtw

report = avagopd, é&kBeon, katdotaon
(exTUTIWTN)

requirement = amaitnon

rerun = EMAVEKTENEON

reserved = S€OPEVPEVOG

reserved word = deopeupévn Aé€n
restart = emavekkivnon

retrieval = avdktnon

return = emoTtpoPn

row = ypauun, oeipd

rule = kavévag

BiAloypagia

run = eKté\eon

save = @UAAooW

scalar = BaBuwTtoC, HOVOUETPOG
scope = eufélela

scroll bar = papdog kUAiong
scrolling = kOAion

searching = avalitnon

secondary key = Seutepevov KAeLSi
semantics = onpactoloyia
separation = SlaXwWPIOHOG
sequence = akolouBia, Stadoxn, ogipd
sequential = akoAouBlakog

serial = o€1plOKOC

set = oUvoho

shift = oAioBnon, petatomon
simulation = mpooopoiwon
software = AoylopIko

sorting = Tavounon

source =TnNyn

space complexity = moAumhokotnta
XWpPou

specification = mpoSiaypapnr

SQL (Structure Query Language) =
Sounpévn YAWooa EpWTATTIAVTACEWY

stack = oT0ifa

standardization = Tumomoinon
statement = evtoAn, mpotaon
(mpoypdpparoc)

static = otatikdg

status = kataotaon

step = Bripa

straight exchange sort = taivéunon
€uBeiag avtalayng

string = oToIXElOOEIPA
structural = Sopunuévog

structure programming = Sounpévog
TIPOYPOUMATIOHOG
subprogram = umompoypappa

subroutine = umopoutiva

sum = dBpoiopa
syntax = CUVTOKTIKO
table = mivakag
testing = Sokiun
text = keipevo

time complexity = xpovikn
TTOAUTTAOKOTNTA

tool = epyaleio

toolbar = ypauun epyaieiwv
toolbox = epyahelodrkn

tracing = ixvnAdtnon

transform = petaoxnuatidw
translate = peta@pdlw, HETAPEPW
translator = petagppaotng
trapping = mayideuon

tree = §évdpo

trial = dokiun

unary = povadlaiog, LOVOTEAAG
unconditional jump = dA\pa xwpig
ouvOnkn

underflow = umoxeihion
underscore = XapaKTNPag _

undo = avatpénw

update = evnuepwvw

upgrade = avafdabuion

user = xpnotng

utility program = fonOntiko
TIPOYPOpa

validation = emkUpwon

variable = petapAnm

verification = emahrBsuon

verify = emaAnBevw

version = ekdoxr|, mapaliayr, é&kdoon
virus = 16¢

visual = omTIkOg

watchpoint = onueio mapatipnong
window = mapdBupo

write = ypaow

X. Koihag-A. NMavayiwtdkog, Epunveutikd Ae€iké Opwv MAnpopopikrig, Ekdooeig Néwv Texvoloyuwy, ABrva, 1994

276 ANANTYZH EGAPMOTQN XE MPOTPAMMATIZTIKO MEPIBAAAON



EYPETHPIO @

al Khowarizmi.........ccoccoooeviviiein. 33
ALGOL. ... 109
Allen P ..o 109

DijkstraE.....coooveveveiiieiieee, 117
FibonacCi.......cccooovvvveiicciicee 70
FIFO. .ot 61,62
FORTRAN.....ooiiieieeeee 107,108
GatesS B.....ooveee 109
GOTO .. 118
HIPO.....ooiiii 258
Hopper G.M

JAVA...............

Kemeny G

KUMZ T 109

QVTIKEIPEVO TTIPOYPAUUA ... 121

QVTIKEIUEVOOTPAPNG
TIPOYPOMMATIOUOG. ............
AEIONOYNGON ...
O€LOTTIOTIO ..o
ATANOTN MEBOSOGC ...
ATTAOTNTA. ..
amo €MAVW TTPOG Ta KATW
amo KATw TTPOG TA EMAVW
ATTOSOTIKOTNTA ..o
ATTOTEAECUATIKOTNTA ..o
ATTWONON e
APIOUNTIKOG TENECTAG. ...
aplOuoi FibonacCi........ccccevvveveeiinane.
OPXEIO OESOUEVWV ...,
APNPNUEVOG TUTTOG ...

B

Wirth N. oo 57,110
A

OKOAOUBIA. ... 36
OAYOPIOUIKA YAWOOU ... 114
aly6p1Bpog...

OAPABNTO. ...,

AUEON EKTENEDN....ocvevvveriiiieveieiee 237
AVOASPOMN ..o 67,184
AVOACATNON v 63
avaluon mPoBARMATOG.............. 25,77
AVAAUON-OXESIAON. ..o 262
QVTIKEIMEVO ..o, 194

YEYOVOG ...ttt
YAWOOA 4NC VEVIAG. ...

- EPWTOATTAVTOEWV

= HNXAVAG ettt

- UYNAOU ETMTTESOU. ...

- XAUNAOU EMTESOU ...
YPOAMMOTIKA ..o

YPAQIKO TEPIBANOV

YPROAPOG ..ottt

A

QESOUEVA ... 19
QEKTNG v 58,71,155
8évdpo.......ccucu.... .72
SIAYPOUMUO PONG. e 36
Slaypaupatikn avamapdotaon........ 20
OLAYPAUUOTIKE TEXVIKN. ... 35
Sladikaolakn YAwood...................... 114
SLOSIKAGIES ..o 175
Siaipel Kat BACIAEVE.........coveveeee. 80
OLACUVOEDN.....c.vveeeeiieee 210

SIEMAPA XPNOTN.coieie, 201,217
OLEPUNVEUTNG .. 120
S1e0Buvon EMOTPOPNG.......cvvee.. 182
S0 SESOUEVWV.......vvei,
Sopn mpoARUATOG....
SOMN TIPOYPAUMOTOG ..
Sounuévog mpoypapuatiopnog110, 117
Suadik avalnTNoN......ccceveevvnee. 80
Suvapikr doun dedopévww .............. 72
SUVAUIKOC TTPOYPAUUATIOUOG. ......... 82
E

EYYPAPN. oot 66
gicodo¢

€KO0ON AOYIOUIKOU ... 260
EKOQOANUATWON oo 235
EKTENECIUO TTPOYPAUMUA......cvoereee. 121
EKPPOON...cveviieieieieieieieeieieieas 37,131
EKPPAON ENEYXOU....oveieiiiie, 235
EKXWPNON wevveiiieiiieieieieeeeieiee e 132
ENEYXOG oo 262
ENEVOEPO KEIUEVO.......ocvievvieiie 35
EMPBENELQ. ..o ... 182
EMQWAELPEVN Sladikaoia.................. 42
EVOUNAKWON ..o 197
EVOWHATWON. .o 211
000G ..o 33,133
ETTAVONNYN ..o 44,145
eneepyaoia Sedopévww.................. 19
€Midoon aAYoPIBUOU ..........cc.cvvvneee. 89
ETIAOYN o
EpatocBévng...

EUEALEION ..o
EUKAEIONG ..o,
EVPIOTIKOC OAYOPIBUOG.................... 101
|

IOOTNTA s 196
LEPOAPXIO v 132
LEPAPXIKN OXESIAON ..o 116
LOTOPLKO. ...t 236
IXVNAATNON o 236

EYPETHPIO 277



K

KOOOPIOUOG ATTAITACGEWV. .................. 21
KOABOPIOTIKOTNTA. ..o 33
Katavénon mPoBAHATOG................ 17
KAGON....cooovivieiieieeeeeeeeen 196
KAELST ..o 66
KANPOVOUIKOTNTA. ...voeeeenne 197
KOKAOG CWOAG ., 260
KWOIKOTIOINGON ...ovveeei 35
A

AGON...ciiii 233
AEENOYIO ..., 115
NOTO ., 71
AOYIKANAON ... 234
AOYIKA EKQPAON ..., 139
M

MEYLIOTOG KOVOG SIAIPETNG................ 68
MEBOSOG ... 195
HEBOSOC SIXOTOUNONG .. 81
MEVOU EMAOYWV
METARBANTI...oovv
METAYAWTTIOTAG

METAPEPOIUOTNT. ... 113
HN TTOAUWVUUIKOG AAYOPIOUOG. ... 100
o

odnyoupevog amd To yeyovog
TIPOYPOAMMOATIOUOG. .. 112,198
oAioBnon

OVOUOTO ..
OTTITIKOG TIPOYPAUMATIOUOG ............ 112
OPOOTNTA ..o 92
OUPceeieeieieeeee e 61
n

TIAPAYOVTIKO ..o 68, 185

TAPAANAOC AAYOPIOUOG. .................. 99

TAPAAMNAOG TTPOYPAUHUATIOHOS ... 120
TTAPAMETPOL... ... 174
TIESIO oo 66
TIEPOATOTNT ... 33
TINYQHO TTPOYPOMMO . 121
THVOKOC ..o
THVOAKAG ASCIl ..o
TANPOQPOPI. ...
TIOAUMOPPIOUOG. ..

TIOAUTIAOKOTNTA. ...
TIOAUWVUMIKOG OAYOPIBUOG............... 99
TIPAYMOTIKEG TTAPAMUETPOL................ 180
TIPOBANUO ..o 15
mPORANUa €toug 2000....... 16, 234, 257
MPOBAAUATA AdOUNTA.........ee 26
S BAUTOL e 26
= OVOLKTC o

S OTTOPOONG ...t

- BeAtioTomoinong..

- SOUNMUEVOL. ..o

- SUOXEIPIOTA oo

= ETMAVOIU ..o

= NMOOUNMEVA.......ovveciieie

= UTTONOYIOTIKG ..o 27
TIPOYPOMMO .. 105
TIPOYPAUMATIOTIKO TTEPIBANOV...... 120
TIPOCEYYIOTIKOC AAYOPIOUOG........... 100
h2

OEIPLOKN AVACATNON .o 63
ONUACIONOYIA ..o 115
ONMEIO SIOKOTTAG ...
OTAOEPEG ...,
OTAOUIKN HéoN TN ...

OTATIKA) SOUN v
OTOIB v

OUUBOAIKA YAWOOQ ...
OUMPBONOUOC O,

278 ANANTYZH EGAPMOTQN XE MPOTPAMMATIZTIKO MEPIBAAAON

OUUPBONOUETAPPACTAG ... 106
OUVOPTACEIG e 131,175
ouVapPTNOIAKN YAwood ... .. 114
OUVOETNG ..eovieeieieeeeee 121
OUVOETN EKQPPAON ......cvcvrevveeieae 133
OUVTAKTNG - veveveiereeieieie e 122
OUVTOKTIKO ..o 115
OUVTAPNON. e ettt 263
T

TASIVOUNON .. 65
Ttadlvépnon eUOANISAG...................... 67
TOXUTNTO it 253
Tekunpiwon ..255
TENEOTEOC ..o 37
TENEOTNG o 37
TEXVNTHA YAWOOO ... 115
TUNMATIKOG

TIPOYPOUMOTIOUOG. .. 116,171
TUTTIKEG TIOPAMETPO .. 180
TUTTIKOTNTO e 243
TUTTOL SESOUEVWV ... 128
TUTTOAOYIKO. ... 115
Y

UAOTIONNOM. ... 262
UTTOAOYIOTIKI) TTOAUTTAOKOTNTA.......... 99
UTTOTTPOYPOUHO ..o 173
()

POPTWTAG e eeveveriereereieieeieeeieeieneenens 121
QUOIKN YAWOOQ ... 35,115
L 4

PYEUSOYAWOOA ... 49
YNQIO ENEYXOU......ovvriiii 255
Q

WONON K oo 61






Baoel Tou v. 3966/2011 1o S18aKTIKA BIBAia TOU AnoTIKOU,
Tou lNupvaaoiou, Tou Aukeiou, Twv EMA.A. kail Twv ENMA.Z.
TuttwvovTal amd 1o ITYE - AIOGANTOZ kai diavéuovTal
dwpedv ota Anuooia Xxoheia. Ta BiBAia ptTopei va
diatiBevTtal TTpog TTWANGN, 6Tav QEPouv oTn JeCId KATW
ywvia Tou eutrpooBé@uAou €vdeitn «AIATIOETAI ME
TIMH NMQAHZHZ». K&Be avtitutro TToU dIaTIBETON TTPOG
TTWANGCN Kal &ev QEPEI TNV TTapATTAvw £vOeIgn Bewpeital
KAEWITUTTO Kal O TTaPaBATng SIWKETAI CUPPWVA UE TIG
dlatagelg Tou apBpou 7 Tou vouou 1129 tng 15/21 Mapriou
1946 (PEK 1946,108, A").

ArrayopeUeTal N avamapaywyr) OTTOIOUOHTTOTE TUNUATOS
autou Ttou PiBAiou, mou kKaAumrerar ammd  dIKAIWUATA
(copyright), N n xpHRon Tou o€ OTTOIAGNTIOTE [I0PPH, XWPIS
N yparmrn adgia 1ou Ymoupyeiou lNaideiag kai Opnokeu-
parwv / ITYE - AIOPANTOS.



19*“ lL,l/>
) %
éf 2

4 ‘)C)-\\‘)P !‘ =
\

Kwdik6g BiBAiou: 0-22-0275
ISBN 978-960-06-2446-5

| | | E VOTITOUTO
“AIOGANTOZ"[]| TEXVOAOYLAC
UMOAOYLOTWV & ekDOOEWV

(01) 000000 0 22 0275 4






