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MpoAoyog

To BiBAio auto amevBUveTal otoug padntég ' Tagng Texvoloyikng Ka-
TeVBuvonc Eviaiwv Aukeiwy, mou mapakoAouBolv To udonua "Avamntuén
Egpappoywv o€ Mpoypappatiotikéd MepiBdAlov" tou KukAou MAnpogo-
PIKAG Kal YTTNPECLWV.

To padnua "Avamntuén E@appoywv o MNMpoypauuatiotiko MepiBaiiov”
€XEL OQV YEVIKO OKOTIO Ol HaBNTEG va avantuEouv avaluTIKr Kol CUVOETI-
Kr} OKEYN, VA ATTOKTO0ULV IKAVOTNTEG peB0SONOYIKOU XapakTripa Kal va
MITOpOoUV va EMAUOULV amAd OXETIKA TTPoBARuaTa.

‘OAn n BewpnTikr MAEUPA TOU paABNpATOC KAOAUTITETAL artd auTto To PiBAio.
MephapPavel 14 ke@dahaia, TOU PITOPOUV va XwploTolv og Suo pépn. To
TIPWTO HEPOC (KEPAAaLa 1-5) avagépetal oTic evotnteg Avaiuon MNMpoPAn-
patog Kat Zxediaon alyopibuov, émou n éupacn Sivetal otnv avantuén
SelotriTwy aAyoplBUIKAC TPoaéyyiong Twv MPoBAnudTwy. To SeUTepo
UEPOC APIEPWVETAL OTNV UAOTIOINGN TTPOYPAUMATWY TGO O€ TIEPIBANOV
YAWOOWV TTPOYPAUUATIOMOU UPNAOU EMITESOU OCO KAl OE AVTIKEIUEVO-
OTPAYPEG.

Ta Svo autd pépn tou BiPAiou Sev ival aveédaptnta petadv Touc. Zu-
vABw¢ 0 oKoTIOC TNG dnpioupyiag vog akyopiBuou ival oTn ouvéxela
N KATAOKEUN €VOC Tpoypdupatoc. Etol o BiBAio autd dev mpoopiletal
yta va diafaotei ogiplakd. O pabntric 8a akohouBei Tic umodeifelg Tou
KaBNyNTr OXETIKA PE TN Oelpd HEAETNG TWV KEPAAAiwV. A onpelwOe( e
OTL ouxvd To id10 avTikeipevo pmopei va emavalapfdvetal kat og AANo
onpeio Tou BiBAiov, av mpokelTal yia B£ua mou avtipeTwrtiCetat amod akyo-
PIOUIKA OKOTTIA AANA Kal amtd TNV AEUPA TNG UAOTIOINGNG OE UTTOAOYIOTH.

To BiBAio TpooPépel 0TO HaONTH OAEC TIC YVWOELS KAl TTANPOPOPIEC TTOU
gival amapaitnTeg, WOTE AUTOC VA KATAVONOEL e EUKOAIQ, akpifela Kal
caQnVELa TIG BACIKEC EVVOIEG AAYOPIOUIKAG Kal TTpoypappatiopou. H mpo-
O£yylon Twv gvvolwy yivetal péoa amod moAd mapadeiypata og CUOXETI-
on pe AAa HabrjpaTa Kal YVWOTIKA AVTIKEIHEVA.

2710 BiBAio Sev avallovTal TEXVIKEC 1] ANNEC AETITOUEPEIEC CUYKEKPIE-
VOU AOYIOUIKOU (YAWOOWV TTPOYPAMMATIOHOV). QoTdo0 Sev amogeuyo-
VTAl KATIOIEC AVAPOPEC OE YVWOTA TPOYPAUUATIOTIKA mepIBdilovTa,
Tov yivovtal yla Adyouc mAnpdtntac. H avantuén twv mpoypauudtwy
TTou avagépovtal wg mapadeiypata, yivetal o€ pia UTTOBETIKN YAwooad
TIPOYPAUMATIOMOU, N omtoia BERala akoAoUBE( TIC YEVIKES ApXEC TwV OUY-
XPOVWV TIPAYUATIKWY YAWOOWV Tpoypappatiopol. H umoBetikn autr
YAwooa amokaleital TAQX XA kal 61Tw¢ Oa yivel auéowe Yavepo, n PeTa-
TPOTN €VOC Tpoypdupatog amod tn MAQIIA o€ pyia TpayUaTikh YAwooad
TIPOYPAMUMATIOMOU gival amir umdéBeon,.



MNa tv umoorBnon TS avayvwoludTNTaC, EKTOC AMo OXNMATA, TTiva-
Keg Kal Sla@opa mhaiola, £xouv xpnolpomolnOei Kal apkeTd lkovidla Ta
oroia Xapaktnpi{ouv To HEPOG ToU KEIPEVOU TTOU cuvodevouv. Ta Elkovi-
Sla auTtd Kal n onpaocia Toug gival:

LupBouAn Xprown MAnpogopia
O \

H oxediaon evog kahou H ouvBrkn givat pta Aoyikn
TpdMNou enKowvwviag Pe €Kppaon.
ToV XpAoTh givat 1o PLed
pLaG KaAng e@appoyig,
€101KA4 0T0 XWPO TWV
€QPAPHOYWV NOAUPETWV.

\_

Inpeiwon MNpoooxn
H evtoAn Y€ ULa eVIoAn
Apxn_gnavdAnyng... EKXWPNONG N YETABANTA
Méxpig_0dtou ekteleitat Kal n €Kgpaon NpeneL va
onwodAnote Y @opd. eival tou 1d{ou TUNou.

O1 ouyypageic
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Eicaywyn

To mpdPAnpa amotelei €vvola Tou amavtatal og ONEG TIG ETTIOTAMEG Kal
Toug KAAS0UG Toug, ald TapdAAnAa Kal oTtnv Kabnueptvn pag (wn. Téoo
N AVTIMETWTTION, 600 Kal N S1aTUMwon Vo MPOBAAUATOC, ATTOTEAOUV
Sladikaoieg mou amattouv 1I81aITEPEC AVAAUTIKEC KAl CUVOETIKEC IKAVOTN-
TG, 0pOOAOYIKN OKEPN, AANA KAl CWOTS KAl EUITEPIOTATWHUEVO XEIPIOUO
NG QUOIKNC YAWooac. Ot §£€10TNTEC TTOU ATTOKTWVTAL ATTO TOUC MaBNTEC
MEOW TNG EVAOXOANONG TOUG HE TNV avAAuon Kal Tov oplopd mpoAnua-
TWV, AmoTeAOVV £QOBIA YEVIKAE XPNOTIKOTNTAC, APOU UImopolV va Aoyi-
Covtal oav yVwoTIKA epyaAeia Xprolpa yia KaBs §paoctnpldtnTa mou Eite
Slamepvd OAO TO PACUA TWV EMOTNUWY, EITE AVAPEPETAL O KABNUEPIVEC
KOTOOTAOEIC.

AldakTiKoi oTéYO!I

>TOXO0l TOU KEQAAAIOU auToU givat:

[J va umopoUuv KatapxnV ol HabnTég va KAatavoouv TARPWG Ta TTPORAN-
pata ou Toug Tievtal,

[0 va umopoulv oTn cuvéxela va mpoodlopifouv Ta CUCTATIKA PEPN EVOG
npoBAnuarog,

[0 va pmopouv va avaAuouy éva pdAnua e aAa amlolaoTepaQ,

[0 va kataoTouv Ikavoi va mpoadiopifouv ta dedopéva ou Toug mapé-
XOVTAL YIO TNV AVTIPETWTTION TOU TTPOBARMATOC,

[0 va pmopouv va mpoadlopifouv ta {nToUpEVA AMOTEAECUATA KAl TN
pop@n amdédoor Toug,

[ va eival og B¢on va B¢ocouv ol idlot mpoArpata SlaTumwVoVTAG Ta e
akpifela kat MAnpdTNTA.

MNpogpwTtAOEIC

[0 Otwpei¢ onUaAvTIKS TO YEYOVOG va LIAAG KAl VA YPAPELG TIOAU KOAA TN
QUOLKA YAWooa oTnVv Tpoomdfeld oou va emAUOELG éva Tuxaio Tpo-
BANnua;

0 'Exelg akoUoel yia "to mpofAnpa tou étoug 2000";

O Ymapxel vonpatikn dtagopd avapeoa otoug 0poug dedopévo Kal
mANpoQopia;

0 '‘Otav avagpepopacTte o€ PoBARUATA, EUUECH OSNAWVOULE TNV avAayKn
XPONG UTTOAOYIOTWV Y1a TNV AVTIUETWITION TOUG
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1.1 | H évvoia mpof3Anpa

H kaBnuepivr eumelpia Kal TPAKTIKA Hag ep@aviel TOANA Kal Tolkila
TPOBAAATA TTOU HAG ATACcXOAOUV €(TE OTOV TTPOCWTIIKO HAG XWPO, ETE
OTOV KOIVWVIKO HAG XWPO YEVIKOTEPA. Ol OTATIOTIKEG Kal Ol SNOOKOTH-
0O€IG, oV BAEMOUV KATA KAlPOoUE TO pw TNE SNUOCIOTNTAC, KATAYPAPOUV
TO ONUAVTIKOTEPA TIPOBANMATA TTOU ATTACXOAOUV TO KOWWVIKO GUVOAO.
Ot meploodTePOL amd eUAC OHUEPQ, OE Wia TBavr €pguva OXETIKN UE TA
KUPLOTEPA TTPOBAAATA TTOU armacXoAoUV TV eANnVIKN Kowvwvia, Ba ama-
VTOUOOE TTWG avApEsa oTa BacikoTepa mpoAnata Bpiokovtal n avep-
via, Ta vapkwTikd, n Eevogofia. Onwe emiong o€ pia mapoéuola Epeuva
TToU Ba ETTIKEIPOVUOE VA EVTOTTIIOEL T KUPLOTEPA TTAYKOOHIA TIPOBARMaATa
IOV anacXoAoUV TV eEANVIKH Kovwvia, Ba amavtoUoape wg oav KUpLa
npofAnpata BewpoUpE Tov TTOAEHO Kal TN HOAUVON Tou TIEPIBANOVTOC.

Me tov 6po MpdPAnua svvoeitai uia katdotaon n omoia xprilel avti-
uetwmong, amaitel Aoon, n 6 Avon tng dev gival yvwotr, oUte mpo-
pavric.

AMN\ou gidoug amavtioelg, mou Ba Bplokdvtoucav og AN @Acpa, AAo
€Vpo¢, Ba divape av n epwWTNON APoPOVCE OTA TIPOCWTTIKA HAC TTPOBAR-
pata. MoM\oi amd pag mbavd va avépepav emayyeAUATIKA TpoBARuata
UE Tov £pyodOTN TOUC, TPOOWTTIKA TTPORAAATA 0T OX€0N TOUG 1 TIPO-
BAnpata mou oxetiCovtal pe amid Bépata Tng kabnuepivig {wng.

H omap&n mpoPAnudtwy Sgv amoTeAEl XApAKTNPIOTIKO YVWPICHA TNG
enoxn¢g Hag. Mia amin meptriynon avd tig oeAideg Tng loTopiag apkei yla
va pag empePaiwoel 0T1 og KABe Moy} avagépovtal mpofArjuata dtagpo-
PETIKAG VPNG Kal EUPENELNC.

1 O'Ounpogotnv INada meptypd@el To mPORANKa mou avtipetwmlay ot
‘EAM\nveG moAlopknTég TnG Tpoiag, péxpt o Oducoéag va eMVONOEL TO
Aovpelo Inmo.

1 To mpoPANpa PETPNONG TOU XPOVOU, TTOU ATTOTEAOVUCE TAUTOXPOVA AV-
Bpwmvn avdaykn, PO va avTIHETWITIOEL N EpAvIon TNS KAeEYLSpAC
KOl TOU EKKPEMUOUG.

1 [MpoBAARuata KoVwVIKNAE adikiag Kal eKPETAMNEVONC ATAV AuTd TTov
odnynoav otnv epgavion tou Robin Wood ota ddon tng emapyiag tou
Nottingham.

1 To mpoBAnua Ue To YPUXOC TTOU AVTILETWITIOAV TA OTPATEVATA TOU
NamoAéovta otnVv ekotpateia Tou otn Pwoia eixe oav amotéAeopa tnv
QAVOKOTIN TNG TTPOEAAONG KAl TNV oTmoBoxwpenor Touv.

1 YoBapotata mpoBARuata eménuWy, OTIWE N TAVOUKAQ, N XOAépa Kal
n Avooa, apdavilav kabnuepiva XIMAdeg avBpwoug Tov TTEPACUEVO
alwva HEXPLG OTOU EMOTAMOVES, OTIWG o Pasteur kat o Fleming, va ava-
KOAUYPOUV Ta KATAAANAa pBOALa.

1. ANAAYZH MPOBAHMATOZX
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‘Eva amo ta onpavTikOTEPA PO BAHATA OTO XWPEO TWV UTTOAOYIOTWV EiVAL AUTO TIOU AVAQEPETAL OOV
mPOBANua tou £toug 2000 (millennium bug). To mpoAnua evtomifeTal 0TO OTI Ol UTTOAOYIOTEC JE-
TPOULV TNV nuepopnvia pévo pe SVo otolxeia yia kabe éva amod ta tpia cuvBeTikA TNG. Na mapddetypa,
n nuepounvia 15 AmpiAiov 1999 cupPoAiletal pe Tov Kwdiké 150499,

ATIO TIC TTPWTEC TTEPIOSOUC AEITOUPYIAC TWV UTTOAOYIOTWY, TOTE TTOU YivoTav KABe Suvatr mpoomdbeia
va e€0lKovouNBel TOAUTIOG ATTOBNKEUTIKOG XWPOC, KABIEPWONKE N KaTaypagr TG NUEpOUNVIag ue
Tov mapanavw tpomo. OndTe n mpwtn pépa Tou 21ou aiwva Ba cupBoliletal e Tov Kwdiko 010100,
TPAYUa TToU Ba EMIPEPEL HEYAAN AVACTATWON KAl cUYXUON GTOUG UTTOAOYLOHOUG TTou Ba Tipaypato-
TTOlOUV Ol UTTOAOYIOTEC,

H auyr} Tou 2000 ameiei va "tpeAdvel” Toug UTTOAOYIOTEG. Ot auTtdpaTEG PNXAVEG cuvaAAaywv (ATM)
Twv Tpamewv umopei va un divouv Ae@td ) va divouv amioTteuta Mood Tou va UNV avTanokpivo-
VTAL OTIG TIPAYUATIKEG KATAOETELG TWV TTEAATWV. Ta pnXavoypa@nuéva AoyloTrpla TwV EMXEIPHOEWY
pmopei va amodidouv TpeAoUC TTIVAKEG OIKOVOUIKWVY OTOIXEIWV TTOU Kapia oX€on va Unv €XouV pe
TNV MPAYHATIKOTNTA. Eva €UpU @ACHA KOIVWVIKWY UTINPEECIWV —A0QAAION, UYEIOVOUIKN TTEPIBAAYN,
TTAPOXH EVEPYELAC, UETAPOPEC KATT.— TTapEXOovVTal Eoa armmd XPron TTOAUTTAOKWY UTTOAOYIOTIKWY GU-
otnudtwy, Tou ameilovvTal amo To MPOBANUa Tou étouc 2000.

To {Atnpa oo Kal av @aivetal anid, oTnV MPAYUATIKOTNTA gival TOAUTTAOKO Kal KUpiwg umopei va
€xel MAeVPEC TTOU Sev pumopouv va TIPoBAE@BoVV. Ot eMMTWOELG TOU TPOPAAATOG Tou £Toug 2000
propei va givat ToA) peydAeg. To TpOBANUA TIPETIEL VO AVTIHETWTIOTE] e KaBapd TEXVIKOUG TPOTIOUC,
Sev MavEl OUWE va €XEL KAl AEITOUPYIKEC, OIKOVOUIKEG KOl VOULKES TIPOEKTACELC.

J

To PORANMA TN LETAPOPAC TNG NAEKTPIKNG EVEPYELAG aTTd TOV TOTTO
TAPAYWYAC OTA ONUEIA KATAVAAWGONC TTOVOKEPAANACE TTOAU TOUG
UTTELBLVVOUG TTEPACUEVWV ETTOXWV UEXPL VA EUPAVIOTOVV Ol HETAOXN-
MaTIOTEG Ol oTToiol €dwaav Auon oto TPOBANua.

To evepyelako mpdPANpa and Tnv amoPn Twv anmoBeudTwy Tou amna-
oXOANnoe évtova, aANd Kal e€akoAouBel va amaoXoAEl TNV maykooula
KOWvOTNTA, 08ryNoE OTNV LIOBETNON NTTIWV HOPPWY EVEPYELAC, OTTWC
€ival N NMaKn evéPyela, N AloAIKr evépyela kat n Bropdada.

To mpdPANUa TNE TPUTAC Tou 6LOVTOC, Kal KAT' MEKTACN TO TIPORAN-
pa TNG TPOOTAGIAC TOU QUOIKOU TTEPIBANNOVTOC, AVTIUETWTTIOTNKE O
TPWTO BABUS UE TOV TTEPIOPIOUO EKTTOUTTHAG XAwpopBopavBpdkwy
amod TIG Blopnxavikég HovAadeg Tou amoTeAOUV TNV KUPLA altia Tou
mpoPAruatoc.

Duoikd @avépeva, OTTwG EKPNEELG NPALOTEIWY, TTAAIPPOLAKE KUUA-
T, OEIOMOI KAl TUPWVEC, ATTOTEAOUV ONUAVTIKA TTPOBARMATA AKOUA
Kal 0TNV €MOXN HAG, JE ATTOTEAECHA Ol TANBUCHOI TWV TTEPLOXWYV TTOU
TAATTOVTAIL VA JETPOUV avOpwiva BUHATA, VO UTTOKEIVTAL OIKOVOUIKN
KATaoTPO®N Kal va avaykalovtal TOANEG pOopEC O€ UETAKIVNON.

O UTOCITIOHOG EVOC TIOAU PEYAAOU PEPOUE TOU TTANOUOHOU TNG appIKa-
VIKNG KUpLa Nrieipou, ot kaBnuepivoi Bavatol moAwv avBpwnwy, I8IKA
MIKpWwV TTaSI1WV, ammoTeEl £va armo Ta ooBapdtepa MPORARMATA TNG av-
BpwndTNTAC ONUEPQA, XWPIC VA EXEL UTTOPETEL VA AVTIUETWTTIOTEL EMTOP-
KWE ammo TIC avOpWTTIOTIKEG OPYAVWOELS Kal Toug OleBveic opyaviououc.

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



0 Hapyn taxutnta petddoong twv Se5opévwy O OXEON LIE TIC ATTAITHOELG
NG oUyXPovNG Texvoloyiag amotelei éva mpdBAnua mou avtipeTwile-
Tal O€ IKAVOTIOINTIKO BaBpd amod Tnv TeEXVoAoyia TwV OTITIKWVY VWV.

0 H evomoinon twv tecodpwv mediwv SUVAUEWY, TOU BapuTikoU, Tou
NAEKTPOMAYVNTIKOU, TOU a0BEVOUC TTUPNVIKOU Kal TOU 1oXupoUL Tupn-
VIKOU, amoTeAEl éva mpoAnua TN olyXpovng QUGIKNGE TTOU, TTPOG TO
mapov, dev éxel emAvOEi.

1.2 | Katavonon mpofAnpatog

H omoladrimote mpoonmdbeia avTIHETWIONG EVOG TTPOBARATOC ival
KaTadikaopévn o€ amoTuxia av Tponyouuévwe dev €xel Yivel amoAuta
Katavonto To MpofAnua mou tibetal. H katavonon evog mpoAnRuatog
anotelei cuvdptnon SUo MapaydVIWY, TNG CWOTACS SIATUTTWONG €K UE-
pPOUG Tou SNUIOUPYOU TOU Kal TNG AVTIoTOIXa CWOTAS EpUNveiag amd tn
UEPLA EKEIVOU TTOU KAAEITAL VA TO AVTIUETWTTIOEL

H popen pe tnv omoia mapovoialetal éva mpoAnua umopei va gival
omolaSATTOTE APKE( va UITOPEL va YiVEL avTIANTITA amo Wia amo TiG TEVTE
avBpwmiveg aloBnoel. To mpdPANUa TN pUTTAVONG TNEG ATUHOCPAIPAC TNG
MpwTeloVOAC UMopei va To avtiAngBOei o kabévag koitdlovTtag Tov ATTIKO
oupavo 1 avamnvéovtag pe Suokoia avngopifovtac kamolo Kahokaipivod
peonuépt tnv 086 Akadnuiac. Ta mpofArjuata kat Ta Seva ou TaAalmw-
POULV Kal GKOTWVOUV XIMASEC ouvavBpwmmoug pag eEAITIOG TWV TTOAEUIKWY
OUYKPOUOEWV 0T S1AQopa péPn TOU KOOUOU, Hag YivovTal yvwoTd gite
Slapalovtag epnuepideg, eite akouyovtag To padlopwvo, site BAEémovTag
TnAedpaon.

Ta mpoPArpata mou umopei va KAnBoUUE va avTIHETWTTIOOUHE KATA TN
Sidpkela TnG (wng pag pmopolv va avagépovtal o€ omolovSAmoTE To-
péa. Mmopei va agopolv 0Ta Habnuatikd, oTn QUOIKH, 0TN AOYIKI, 0TNV
kaOnuepivi {wn A otidrimmote AAAo Ba pumopoUoe KATIOIOG VO OKEPTEL.
Mmopei va amaitolvTal YVWOELG CUYKEKPIMEVWY ETIIOTNHWV 1 KTTOPEL Ol
BlwHAaTIKEC HAC KATAOTAOCEIC KAl EUTTEIPIEC VA EMAPKOUVV YId TNV AVTIUE-
TWoT Touc. Mmopei va gival TOAUTTAOKA 1] OXETIKA ATTAd, TTPWTOYVWPEdA
1 ouvnBilopéva. e KABe OUwC TEPITTWon Ba MPEMel va yivouv amoAUTwG
Katavonta mplv yivel kKOs mpoondBela avTIUETWTTIONG TOUG.

H katavénon evog mpofAnuatoc e€aptatal o€ peydho Babuod amé tn dia-
TUnwor Tou. Omolodrmote péco pmopei va xpnotpomnolndei yia va amodo-
Bei n dlatumwon evog mpoARaToc. ZuvnBéoTepo amd OAa gival o Adyog,
€iTe 0 MPOYOPIKOG €iTE O YPATTOG.

Tapnvela dtatunwong

O \oyog oav Yo EMKOVWVIAG KAl CUVEVVONGCNG TTPETTEL VA XOPaKTNPile-
Tatl amé cagnvela. Aotoxn xprion opoloyiag, AavBacuévn ouvtaén, givat
500 oTOIKEID TTOU PITOPOVV VA TIPOKANECOUV TIAPEPHUNVEIEG KAl TTAPATTAC-
VAOEIC. H IKavoTNTa EKQPOPAC CWOTOU TIPOPOPIKOU Kal YPATTTOU Adyou
amoTeAEl HeYANo TPOTEPNUA Yla KABe dtopo. H mapepunveia sivat Suva-
Tr] AKOMA KAl O€ TTEPITTTWOELG OTTOU OAOL Ol AEEIKOAOYIKOI KAl GUVTAKTIKOI
KOVOVEC KpATOUVTAL [IE EUAABELA.

1. ANAAYZH MPOBAHMATOZX
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NAPAAEITMA 1

‘Evag moAudoxolog emixelpnuatiag amguOoveral otn cu{uyo Tou Kal
™G {NTdA va @PovVTioEl yia TNV ayopd avaRVNOTIKWY Swpwv yia HEPL-
KOUG TTald1KOUG TOU iAouG, TTOU TIPOKEITAL VO CUVAVTHOEL HETA ATTO
mdpa moAAd xpovia. H cu{uyog tou {ntdel va tn¢ Swoel Kamota xapa-
KTNPIOTIKA YVWEICHATA TWwV QIAWV TOV, £TOL WOTE Va Yivel TIIo €0KOAN
n emAoyn Twv Swpwv.

Tehkd, autd mou MAnpo@opeital n oV{UYoC amd Tov EMIKEIPNUATIO OXETI-
KA € TOUG PIAOUG TOU gival TTWG:

O Mdvvncg kat n Mapia sivat mavtpeuévol. O Xpriotoc eivat abAnTiké¢ TUrmoc.
H EAévn eivai mpoiotauévn o€ tpdmnela.

Mpdyparty, n ouluyog PPOVTIoE Kal aydpace Ta Swpea yla Toug Giloug Tou
ETTXEPNUATIA KAl TO €0TEINE OTO Ypa@eio Tou. H mapalafn twv dwpwv
TwV QIAwWV Tou €KPUPE yla Tov emixelpnpatia pa ékmAnén. Ta dwpa mou
mapélafe itav Tpia, evw o idlog mepipeve Téooepa. EmKovwvnoe apé-
ow¢ pe TN ou{uyod Tou, N omoia dUWE Tov SlaPeRaiwoe OTL EKAVE TIG EMIAO-
Y€C TNC aKPIBWES CUUPWVA LIE TIC TTANPOPOPIEC TTOU TNC €iXE O i610¢ SWoEl
OXETIKA UE Toug Piloug Tou. To éva amo Ta tpia Swpa mpooplldtav yia To
Ceuydpl Twv QIAWV TOU. TNV MPAYHUATIKOTNTA OPwC (guydpt @iAwv Sev
uTTPXE. AHEOWC £yIVE KATAVONTA N artia TNG TapamAdvnong.

To mpéPANua TNG ayopdc Twv SwPwV AVTIHETWTIOTNKE Ao TN ou{uyo
oUPPWVA PE TIG TTANPOPOPIEC TTOU gixe TAPEL H mapam\dvnon tng ogei-
AeTal otov TPdTOo TIoL EpuveVoE TV mpdtaon O dvvne kat n Mapia sivai
mavtpeuévol. H mpotaon emdéxetal 500 SlaPOPETIKES, KAl TAUTOXPOVA
OWOTEC, EpUNveiec. To yeyovog autd —tng amodekTAS SIMARG eppnveiac—
o@eiletal 0To 6TI N SlATUTIWON TNG APrVEL TEPIBWPLA Yia KATL TETOLO.
Mpwtn gppnveia: O lidvvne kai n Mapia sivai mavtpeuévol uetaél Toug.
Ag0tepn eppunveia: O 1dvvne eivai mavtpeuévoc kai n Mapia ivai mavtpe-
Uévn.

O1 800 SlaQOPETIKEC AUTEC EPUNVEIEC OPEINOVTAL OTOV ACAPH CUVOETIKO
poAo mou Siadpapatifel 0Tn CUYKEKPLUEVN TTPOTACH O AOYIKOC TEAECTNC
KA Aev gival oagég amd ) Slatumwon, av o TEAeoTr¢ ouvdéel Svo umo-
KE(UevVa Hiag kUplag mpdtaong (Mpwtn epunveia) i av ouvdéel duo umo-
VOOUMEVEC KUPLEC TTPOTAOEIC (OeUTEPN EPUNVEIQ).

lvetat Aourmdv avTiAnmtd 1o €181kO BAapog mou é€xel n owoTtr Slatumwon
0T OWOTH KaTavonon evog mPoBARUaATOC.

2 NUAVTIKOG AKOUA TTAPAYOVTAG 0TN CWOTH AVTIHETWITION VO TIPOBAR-
HOTOG Eival N amooa®nVvIion TOU XWPOUu oTov omoio avagépetal. H mAn-
POPOpPIa AUTH TTAPEXETAL ETTIONG ATIO TNV EKPYWVNON TOU TIPOBARHATOG.
Ta 6edopéva Tou mpoApaToC givat autd mou Ba pag mTapéxouv auTiv
™V MAnpogopia.

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



~
Me tov 6po Sedouévo SnAwvetal omolodnmoTe oTolxEio Umopei va yi-

VEL QvTIANTTTO a6 évav TOUAGXIOTOV TApatnENT UE uia amé Ti¢ mévTe
atoBnoeic Tou.

Me tov 6po mAnpogopia avapépetal 0moloSHmoTe yvwaolakod oTolxeio
npoépxetal amod emeéepyaoia Ssdouévwv.

O 6poc¢ emeepyaoia dedouévwy dnAwvel ekeivn T diadikaoia katd
TV oroia évag "unxaviouog” déxetal Sedouéva, ta emeéepydletal ouu-
pwva e évav mpokabBoplouévo tpdmo kat amodidel mAnpoopicc.
Emti yiAieTieg o "unxaviouog” eme€epyaoiag twv Sedouévwy ATav Kai
e€akoAouBei va gival o avBpwimvoc eykéPaog. STiG UEPEC Lag, évag
dAo¢ "unyavioudc” emeepyaoiag Sedouévwy givai o UTToAoyIOoTrG.

1.3 | Aopn mpoBARpaTOq

H katavénon Tou mpofARuaToc ival facikn mpolmobeon yia va yivel
01N ouvéxela duvatr n ocwotn anotunwaon TnG dopng Tou. H kataypa-
@1 TNG SOUNG VO TPOPARATOG oNnUaivel autdpaTa OTL EXEL APXIOEL N
Siadikacia avaluong tou mpoArjuatog o AAka amovoTtepa. Me Tn o&l-
PA TOUG Ta VEA TTPORARATA UITOPOUV va avaluBouv o€ AAN, akOun TTo
amAd. H Siadikacia autr TG avaAuong UITOPE( va CUVEXIOTEL UEXPIC OTOU
Ta emMuépoug mpoBAnuata mou mpoékupav BewpnBouv apKeTa amid Kalt
N QVTILETWTTION TOUG XOPAKTNPIOTEl wg Suvath.

Me Ttov 6po Soun evéc mpoBARuaToc avapepOUAoTE OTA CUCTATIKA
TOU €PN, OTA EMUEPOUG TURUATA TTOU TO QITOTEAOUV KABWE E7TioNG Ka
oToV TPO7TO TTOU QUTA Ta uépn ouvdéovtal UeTaél TOUG.

H duokoAia avTIHETWTIONG TwV TTPOBANUATWY EAATTWVETAL OO0 TEPLO-
OOTEPO TIPOXWPAEL N AVAAUOT Toug o€ amloloTepa TpofAnuata. O Ka-
TOKEPUATIONOC EVOC TTPpOoRBARATOC o€ AAMa amloloTepa ival pia and
TI¢ S1ad1Kaoieg MOV evepyoTTolouV Kal apfBAUVoUV TOCOo Tn oKEYN, aANd
KUPIW¢ TNV AVOAUTIKN IKAVOTNTA TOU OTOHOU.

MAPAAEITMA 2

Ac unoBéocoupe 6Tt TiBeTal cav MPAPANUA To OERa AVTIMETWMIONG TWV
VOPKWTIKWV.

H avtipetwmion tou mpofAnuatog Ba yivel am\oVoTEPN AV UMTOPECOUE
va avaAUooUE To TPORANUa og AANa amlouoTtepa. To apxiko MPOBANUa
€ival "AVTILETWTIION VAPKWTIKWV". AuTO Ba pmopouace va avaluBei katap-
XV o€ Tpia umoBépata, o Tpia empuépoug mpofAnpata:

(1) NpéAnyn

(2) ©¢gpancia

(3) Emavévtaén

1. ANAAYZH MPOBAHMATOZX
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Ta tpia autd empépouc mpoPAnuata mbavo va unv sivat 1Idlaitepa Ae-

TITOPEPN £TOL WOTE VA EMITPEOUV TNV EVKOAN AVTIMETWTTION TOUG. MNpémel

Aotmov kdBe éva amd autd va avaluBei oe akdua amloloTePa.

‘Etot hoimov 1o empépouc mpoPAnua (1) MpoAnyn, prmopsi va avaiuBei oe:

(1.1) Zwotn evnuéPWOn TwV TTONTWY OXETIKA UE TOo Bépa

(1.2) YmoBonBnon mpog tnv kateBuvon avantuéng evolaQepoOvIwy,
OPAPATWY Kal OTOXWV EK MEPOUC TWV £QNBwv

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

‘Opola 1o empépouc mMpéPAnua (2) Oepaneia, umopei va avaluBei wg

e&ne:

(2.1) Anuioupyia VEwv KpaTIKwV BEPATIEVTIKWY KOIVOTHTWVY

(2.2) Evioxuon umapxouowv BepATEVTIKWY KOIVOTHTWY

(2.3) Anuioupyia KATAANAWV TUNPATWY 0TA SNUOGCIA VOGOKOEIa

Mapopola to empépou mpoPAnua (3) Emavévtaén, umopei va avaluBei

w¢ akoAoLObwc:

(3.1) KatamoAéunon tng KOIWVWVIKAE TTPOKATAANYNCG EvavTl TwV ameéap-
TNUEVWV

(3.2) EmédTNON Béocwy epyaaiag yia ame€aptnUéVOUC TPWNV XPHROTES

3TN ouvéxela kal To mpoPAnpa (1.1) umopei va avaluBei oe amhovuotepa:

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

(1.1.2) Evnuépwon Twv YOVEWV YE TTIPOYPAUUATA TOU Ajuou

(1.1.3) Evnuépwon KaBe aAou evSlagePOEVOU TIONITN HE TTPOYPAUUA-
Ta TOU Yroupyeiou Yyeiag

Mia mapopola mapamépa avaiuon Ba pmopouace va yivel Kat yia To po-
BAnua (1.2), To omoio Ba pmopouvce va avalubei ota €€ amlovoTtepa
nmpofAnpata:

(1.2.1) Opyavwon MOAITIOTIKWY §paoTnPIOTATWY OTA OXOAEId

(1.2.2) Anuiovpyia SnUOCIWV XWPWV ABANONG OTIC YEITOVIEG VIO TOUG
VEOUC

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

Av n avaluon Tou apxikou mpoPAnuatog Bewpeital emapkng, n Sidomaon
TWV eMuéPoug MPoBAnUdTwy og AAAA amAoVOTEPA UTTOPEI VA TEPUATI-
otel. O mapamdvw TpoTog EPLYPAPC Kat avAAuong evog TPoBARATOC
yivetal @paoTikd. O evOIaQEPOPEVOG YIa TNV AVTIUETWTITION TOU APXIKOU
TTPORBAAUATOG €XEL TTAEOV UITPOCTA TOU VA AVTIMETWITIOEL YA OEIPd ammo
EMUEPOUC TTPOBANUATA, TA OTTOI0 OTO GUVOAD TOUG EKPPAlOLV Kal avTl-
OTOIXOUV OTO apXIKO TPSRANUa.

H avdiuon autn tou mpofAfpaTog o dAAa amholoTtepa avaduel a-
PAAANAa Kat TN dour Tou MPoBARUATOC. [a TN YPAQIKN ATEIKOVION TG
Sopng evog mPoBAUATOC XPNOIUOTIOLEITAL CUXVOTATA N SlayPAMMATIKN
avamapdoTtaon. ZUUQWVa PE AUTH:

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



0 TO apXIKO TPOPANUa avamapioTatal and éva opBoywvio TaparAnAo-
YPapuo

0 kABe éva amod Ta anhovoTepa MPOoRBAAUATA OTA omoia avaAveTal éva
omolodnmote MPdPANUa avamapiotatal emiong amé éva opBoywvio
TTAPAANAGYPALILIO

0 1o mapaAAnAdypappa TTOU AVTIOTOLXOUV 0TA AMAOUCTEPA TTPOBAR -
Ta ota omoia avaAvetal éva omotlodrimote mpdPAnua oxnuatiovtat
éva emimedo xapnAotepa. Etol o€ kABe katwtePO emimedo, dSnuioup-
Yeital n ypagikn avamapdotaon twv mpofAnudtwy ota omoia ava-
AUovTal Ta TpoARATA Tou apéowd VPNASTEPOU emmESou.

H Siaypappatiki avamapdotaon tou mapadeiypatog mou mapatifetal
TponyoupEva @aivetal oto oxnua 1.1.

ANTIMETQMIZH \

I'Iiéi\n*n \ Os:ﬁaneia ‘ Enavs’vruﬁn

T
FREARF IR

1.1.1
1.1.2
1.1.3

1.2.1
1.2.2
1.2.3

-

3.2

2x. 1.1. Ataypauuatiki avanapdotacn mpoBARUatog "AVTIUETWMION VAPKWTIKWY"

H Staypappatikn avamapdotaon TPOO@EPEL LA ATTTH ATTEIKOVION TNG
Soung tou mpoPAruatod. H dnuiouvpyia tou oxetikoL Staypdppatog fon-
Bdel Tooo oTNV KAAUTEPN Katavénon tou iSlou Tou mpofArpatog, 6o
kat otn oxediaon Tng AVong Tou.

1.4 | KaBopilopog amarticewv

H owoTtn emiluon evog mpofAnuatog mpoumoBétel Tov emakplfn mpoo-
Sloplopo twv dedopévwv mou mapéxel To MPoPANUa. Alattei emiong ™
AETITOUEPEIOKNA KATAYPAPH TWV {NTOUPEVWV TTOU AVAEVOVTAL GAV ATTO-
TEAéoPATA TNG EMALONG TOU TTIPOPBAAMATOC.

Oa mpémel va 600¢ei peydhn mpoooxr otnv avixveuon tTwv 6edouévwv
evo¢ mpoAfuatoc. Emonpuaivetal mwg dev eival mdvtote eukolo va dila-
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Kpivel kamolog ta Sedopéva. YTTApXouV TOAEC TIEPITTWOELG TTPORANUA-
Twv 6mou ta Sedopéva Ba mpémel va "avakaAlu@BOouv" péoa ota Aeyoueva
Tou mpoPAruatog. H Siadikaacia autr amarttei mpoooyr, CUYKEVTPWON Kal
okéPn. MeBodohoyia mpoodiopiopol Twv Sedopévwy evog TpoARUATOg
bev umapyel, ouTe Kal peBodoloyia EVTOMOUOU Kal anmoca@iviong Twv
{ntolpevwv evéc TpoARUATOC.

To 810 MPOCEKTIKA Ba TTPETTEL VA Amoca@nVICTOUV Kal Ta {NToupEVA TOU
npoPAnuatoc. Aev gival mdvtote 18laitepa katavonTto Tt akplBwe nTdel
éva mpoPAnua. Xe pia Tétola mepintwon Ba mpémnel va B€tovtal pia oglpd
amo EPWTHOELG UE OTOXO TN SLEVKPIVION TMOAVWY ATTOPLWY OXETIKA UE TA
{nTolpeva, Tov TPOTIO TAPOUGCIACTIC TOUC, TO EUPOC TOUG KATL. Ol EpWTH-
OEIC AUTEC UrmopoLV va ameuBuvovTal eite oto Snuioupyd Tou TPoPAR-
paTog, €ite oToV (810 HAC TOV €AUTO AV EUEIC KAANOUUAOTE VA AVTIHETWTTI-
OOUE TO TTPOPANMA.

MAPAAEIrMA 3

MNa Adyoug a&lohoynong TnG eKMAISEVTIKNAG TOL TOAITIKAG, TO Ymoup-
yeio Naudeiag xperaletal va evnuepwOei yia ta mpoo@ata amoteAéopa-
TA QOITNONG TWV HABNTWV TNG XWPAG. ZATNGE AOMOV MeTA&) AAAWV
and v Yanpeoia MAnpo@opIKAG va TApOUGIACEL KAl TA AMOTEAEGHA-
Ta mov gixav ot padntég tng I taéng tng Texvoloyikng Katevbuvong
Twv Eviaiwv Aukeiwv ota padiupata eidikétntag.

To mpdBAnua hotmév mou tibetan eivar: ArmoteAéouarta emidoong pabntwy
I’ 1aén¢ Texvodoyikri¢ KatevBuvong ota pabriuara sibikétntag.

To mpwTto mpdypa mou anmacxoAnoe tnv Yrnpeoia MANpo@opIkng Tou
Ymoupyeiou Atav va kataAdpel Tt akpiBwg (nteital, mpayua mou dev @ai-
VETAL APEOWE Ao TO 1I81AITEPA CUVTOMO ONUEIWUA TOU TIPOIOTAUEVOU.
‘Etol mpoxwpnoe oTIG £€N1G OKEYEIG:

Mpo@avwg o€ 6,TL aopd oTn XPOVIKN Tepiodo, mpdayua 1o omoio dev
avagépetal, To Yroupyeio xpelaletal Ta amoteAéopaTa TG mponyou-
MEVNG OXOAIKAG XPOVIAG yia OAn Tn Xwpa. I'vwpilouue og méoa Kal mota
AUkela Aertovpynoe n Texvohoyikr KatevBuvon. Nvwpifoupe emiong ot
Ta podrjuata e181kOTNTAC TNS KATELBUVONC AUTAC Eival Téooepa. ETol @ai-
vetal 6T1 {nTouvTal Ta ATOTEAEGHATA POITNONG OAWV TWV HABNTWY TNG
I 1éd&n¢ Twv mo mavw Aukeiwv yla kabe éva amo ta Técoepa padruata
e1d1IKoTNTAC.

Mota gival Opwe akplBwe ta {NTolpevVa; Y€ KABe padnua kabe pabntrig
Aappavet évav Tehikd Babuo. Av CUYKEVTPWOOUE ONEC TIC BaBuoloyieg
amo 6Aa Ta oxoA&ia Kal yla KaBe pabnua, 1éte autd ival ta {nTovpueva
amOTEAEOUATA;

Y€ KABe AUKelo 6ol ol pabntég Tng I Aukeiou Texvoloyikng KateuBuv-
ong diddaokovtal ta idta pabripata. Etot 6,t1 {nteital yia 1o oUVoAo Twv
oxoAeiwy, {nTeital katapxnv yla éva oxoheio. MmopouUue Aotrmdv va pehe-
ToOUE To TTPORANUA Yia éva OXOAEIO Kal UETA VA TO EMEKTEIVOUE Yia
OAa ta AUKELA TNG XWPAC.

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



Mivakag 1.1. Anéonacpa BaBuoloyiag pabripatog
IXOAEIO: 90 AYKEIO OEXTAAONIKHE

TAZH: T TMHMA: 2

MAGHMA: Avdntuén E@appoywv o€ MNpoypappatiotiko MepiBdriov
a/a ONOMATENQNYMO TEAIKOX BAOGMOX
Maikouong ABavdatlog 10
MnoupvéAn Awovuacia 17
Mulwvdg AAé€avdpog 15

Katomv autwv n HENETN EMIKEVTPWVETAL O€ €va OXOAE(0. To OXOAEi0 auTd
€xel 100 pabntéc otnv I 1dén Aukeiou Texvoloyikng KatevBuvong, ka-
Taveunuévoug o€ tpia TpuApata. Ot Babuoloyieg Twv HadnTwy Kal Twv
TPIWV TUNUATWY 0 OAa Ta HaBrpata emAoyng €xouv RN KataxwpenOei.
‘Eva tuiRpa tng fabuoloyiog Twv padntwy Tou TPWToU TUAHUATOC Yid TO
padnua "Avantuén Epapuoywyv o€ MpoypauatioTiko MepiBaiiov” @ai-
VeTal oTOV TTivaka 1.1.

Y1dpxouv TPEIC KATAOTAOELG Babuoloyiag, kabeuid pe tn fabuoloyia
TWV HaONTWV KaBevog amo Ta Tpia TuAuata. Av TIC EVWOOUE, Ba éxoupe
pia katdotaon pe Tn fabuoloyia O Awv Twv pabntwv Tng I taéng Texvo-
Moyikrig KateBuvong Tou cuykekplpévou oxoheiou. Apa autd gival To
{NToLPEVO ATTOTENECHA.

Q01600 apéoWwC PETA praivouy Ta €RA¢ epwTrpata: Mmopei kaveic va
BydAel kamoto cupmnépacpua dtafalovtag pia Aiota pe 100 ovopata; AKo-
N Kalt yla va amavtnBei to 1o amid epwtnpa, é0Tw "mécol mpodyovTal’,
Ba mpémnel KAmolog va Tou PeTprocl. BéBala cupgépel va petpnbouv au-
Toi mou &gv mpodyovTal, ol omoiol mpogavwe Ba gival Atydtepot, aAld
AL Sev amoelyeTal n odpwon 6Ang TnG Aiotag. Oa mpémel S va yivel
TTapPOoLa Epyacia yia OAa ta oxoAeia.

‘Eva dM\o epwtnpa mou tibeTal gival 1o €€n¢: MNa Toug okomou¢ Tng {nTou-
HEVNC MEAETNC EVOIA@EPEL TTOLOL AKPIBWE MABNTEC TTPOAYOVTAL KAl TTOLOI
ox1, | pévo moool mpodyovTal kat mooot Ox; Eivat pavepd oti eviiagépel
10 SeUtepo. Emopévwe To amotéheopa yia 1o e€eTalOpeVO OXOAEIO UTTOpE(
va gival 6Tl o€ auTtd Kat oTo padnua "Avantuén Epeapuoywv og MNpoypap-
MaTIoTIKO MepiPalhov" mpodyovTtal 92 Habntég evw amoppintovtal 8.
‘Exovtag Katd vou tov TeAko a1dxo, dnhadr 0An tn xwpa, Ba umopovoa-
ME va TTAPOUUE Oav TEMKO amoTéAeopa T.X., 0TI i cuvoAou 5809 pabn-
TWV, 5287 pabntég mpodyovTal Kal 522 amoppinTovTal 0TO GUYKEKPIUEVO
pABnua. AvtioTolxol apiBuoi Ba urdpyouv Kat yia ta AAa pabnuata tng
katevBuvonc. Opwc peyalot kal ToAoi apiBuoi, av Kat ival akpifeic, Sev
TIAPEXOUV APECWC TO TIOIOTIKO CUMTTEPACHA TO OTT0I0 €ival To {nToUuEVO.
Eival mpoTipoTtePo Aotmmdv va Toug EKPPACOUE GE TOCOOTO, APOU £TOL
YiVETAL TTI0 EUKOAA AVTIANTITO TO ATTOTEAECA.

‘OuW¢ TO TPONYOUHEVO ATTOTEAECHA SIVEL Evav TTPWTO XWPICUO TWV Ua-
ONTWV o€ EMTUXOVTEC KAl ATTOTUXOVTEC. AEV ATTAVTA OTO EPWTNA TTOLO
TTOCOOTO HOBNTWV APIOTEVOE, TTOLO TTOCOOTO HaBNTWV MR PE Babuoloyia
MOV KUPAVONKe amd 10 péxpt 13 KATL Av €XEL KATIOIOG AUTAG TNG LOPPNG
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TO ATTOTEAECUATA, UTTOPEL VA OXNUATIOEL TTOAD KAAUTEPN EIKOVA YId TNV
katdotaon. Qaivetal Aowmoév 6Tt eivat mpoTindTEPO Ta {nTOoUHEVA aTTOo-
TeNéopata va EPINAPBAvouV Kal TooooTd KAaTd KAipaka Babuoloyiag,
OMwW¢ mepimou mapouaotdlovtal oTov Tivaka 1.2.

Mivakag 1.2. AnoteAéopata oo pdBnua "Avdntuén E@appoywv
oe [poypappatiatiké MepiBdriov” oxoAkoU €toug 1999-2000

Xa‘:::l?;zfr:\aqpoq BaBuog ané | BaBpoég €wg Aple"{’q Hooogrt’:o
670 pdenpa Habntav | pabntav %
Anoppintovtat 0 9 522 9,0
Métpla 10 13 1211 20,8
KaAd 14 15 2120 36,5
MoAU kaAd 16 17 1180 20,3
Apiota 18 20 776 13.4
LYNOAO 5809 100

O mivakag 1.2 amokaleital 0Tn ZTATIOTIKN TIIVAKAG CUXVOTATWY 1 KOTa-
VOUr} CUXVOTATWY, 810TI Tapouctdlel To MARBOC Twv HovAadwy evog TIAN-
Buopou ou avrikel o€ éva SIACTNUA TIMWV (ATOAUTN CUXVOTNTA) KAl TO
0000 TO TWV HovAdwV Tou TANBUGCOU TTou evtacoeTal oTo idlo Sidotn-
Ma TIHWV (OXETIKA ouxvoTnTa).

Mia dANAN okén gival 6T, emeldn Ta amoteAéopata autd Ba dnuoaoiornol-
nBouy, Ba NTav kahuTtepa av ameikovi{ovtouoav ypa@ikd. Mpdyuatt pe
€va ypaenua, 6w autd Tou oxrpatog 1.2, eival o kabévag o Béon pe
pIa haTId VO aTTOKOMICEL ONUAVTIKEG TTANPOYOPIEC, XWpPig va xpetdaletal
TNV amopvNUoveLon Twv aptBpwv. AA\woTe OTTWG Aé€L Kal pia TTaAd Ki-
VEQIKN TTapoluia "uia eikova a&iel 6co 1000 Aé€elc”

Xapakinplopog enidoong padntwv

2500 +
2000 A
1500 A
1000 +

500 -

Anoppintovtat
Métpla

Kahd

oAU KaAd
Aplota

Zx. 1.2. [pdonua pafdoypduuatog yia 1o xapaktnptouod emidoong
oto uddbnua.
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TéNOG UITOpPEL aKOUN va UTTOAOYIOTEL N Héon TIUN TNE Babuoloyiag, kabwg
KOl N TUTTIKA ammoKALon TTou Sgixvel TOCO Katd Héco 6po améxouv ol Fab-
HoAOYIeC Ao TN HEoN TIUA.

lNa tnv oAokAjpwon TG avdiuong Tou TTPoARUatog, Ba mpémel va yi-
VOUV aVANOYEC EVEPYELEC KAl Y1a TA UTTONOLTTA Tpia paBrpata I01IKOTNTAC.
Me mapduolo 1pdémo Ba mpEmel va UTTOAOYIGTOUV KATAPXNV Ol EMOOOTELG
Twv padntwv ¢ I 1adéng Aukeiou Texvohoyikng KateuBuvong Tou evog
OXOAEIOU Kal 0T OUVEXELD OAWV TWV OXOAEIWV TNE XWPAg, SnUIoupyw-
VTOC KAl YIa AUTd Ta HaBnuata Toug avTioTolXoug THVAKES Kal Ta KATAA-
AnAa ypagnuata.

ESw n Yrpeoia MANpo@opIKAG Kpivel OTL £xel OAOKANPWOEL TNV avAAUON
Tou MpofARuatoc, mou TG {NTHONKE va AVoEL. Oswpeital 0TI To MPOPAN-
pa €xel katavonBei mMApwc. Eival yvwotd mAéov to mepiBaAlov Tou mpo-
BARpaToc, mpwta oTto eminedo oxoA&iou KAl KATOTMIV 0TO eTMESO OANG
™G Xwpeag, evw n mnyn Twv dedopévwy ivat ol Kataotdoelg faduoloyi-
WV, ol omoieg umapxouv. Ta {NTOUUEVA ATTOTEAECUATA €XOUV ATTOCAPN-
VIOTE(, KAl N Jop®r TTOU TTapéXovTal ival T0oo aplOunTIk (améAutn Kal
TTOoO0OTIAIA), 600 Kal SlAaypAUUATIK.

JUUTIEPACHATIKA arrd OAa Ta mapamdvw Stagaivetal mwg ta otddia avtl-
METWTTIONG EVOG TpoBAnpaTog eival Tpia (oxrpa 1.3):

0 Katavonon, OTou amalteital N cwoTr Kal TARPNG amocagnvion Twv
Sedopévwv Kal Twv {NToLPEVWY TOU TIPOBARHATOC

O avaluon, 6mmou To apxtko mpofAnua dtaomdrtal og AN EMUEPOUG
am\ouoTepa TPofARuaTa

0 emiluon, 6mou uhomoleital n AUon Tou TTPORAAUATOC, HECW TNG AVONG
TWV EMPEPOUC TTPORBANUATWV.

1.5 | Katnyopieg mpoBAnudatwv

Ta mpoBARUATA TTOU ATTAVTWVTAL TOOO 0TOUC SIAPOPOUE EMOTNLOVIKOUG
TOEIG, 000 Kal 0TNV Kabnueptvr pag {wr), molkiA\ouv w¢ Tpog Tn puon
TOUG. ATTO Ta TTapadeiyaTa o £XOULE TTAPABEDEL, €XEL YiVEL AVTIANTITO
WG Ta MPofArjuata Sev oxeTiCovtal UTTOXPEWTIKA KAl ATTOKAEIOTIKA UE TO
HOBNUATIKA 1} YEVIKOTEPA UE MABNUATIKEG KAl UTTOAOYIOTIKEC S108IKATIEC
pe okomd tnv emiteuén AVong Toug. H SiagpopeTikn uon Twv mpofAnud-
TWV EMTPETTIEL TNV KATNYOPLOTIOINOH TOUG CUUPWVA WE TTOIKIAQ KPITHPLa.

1. Me kpitripto ™ duvatdtnta emiduong evog mpofAruatoc, Stakpivou-
UE TPEIC KaTnyopieg TpoBANUdTWY:

[ EmAvowpa cival ekeiva ta mpoPAnpata yia ta omoia n AUGH Toug
givat 6N yvwotn kat €xel StatunwBei. EmMAUopa pmopei emiong va
XOPAKTNELIOTOUV Kal TIPOBAAATA, TwV OoTToiwv N AUon Sev €xel AKO-
pa SiatunwBei, aANA 1] CUVAPELA TOUG e AANa RON EMAUPEVA LG
emntpémnel va Bewpolpe oav BERain tn duvatdtnta emMAUoHC TOUC.

[J Avoikta ovopalovtal ekeiva ta mpofAriuata yia ta omoia n
AUon Toug Sev €xel Pev akoOua Bpebdei, ald TapdAAnAa bev éxel
amodelyBei, 61t Sev embdéxovtal Avon. Zav mapddelypa avolkTou

KATANOHXH

ANAAYZH

EMIAYZH

'

2x. 1.3.
21ad1a avTIUETWIoNG
nmpofAnuatog
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Mg pwa anAonotnpévn
npocgyylon, alyoplBpog
glval pua "ouviayn” nou
npocdilopidel 1L Npénel

va Kdvoupe Kdtw and
oplopéveg ouVBAKeg, €10l
WOoTE va PTdOOUHE GTOV
€nBupuntd okono.

TTPORBAAMATOC UTTOPOUE VA AVAPEPOUE TO TTPORANUA TNG EVO-
moinong Twv Tecodpwv ediwv SUVANEWVY, TTOU AVAPEPOUE OE
TIPONYOUMEVN TTAPAYPAPO.

[] AMvta xapaktnpilovtal ekeiva ta TPORAARATA YIa TA OTTOiA £X0U-
pe @Taoel otnv mapadoxn, 6t dev embéxovtal Avon. Tétolou &i-
Soug MPOPRANpA ival To Yvwotd amo Toug apXaioug EANANVIKOUG
XPOVOUC TTPOBANMA TOU TETPAYWVICHOU TOU KUKAOU. To TIpOAN-
pa autd Bewpeital AAUTO, OTNV TTPAYUATIKOTNTA N AVCN TTOU £7TI-
SéxeTal Eival TPOOEYYIOTIKN.

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

[l Aopnpéva xapaktnpifovtal ekeiva ta mpofARUaTa Twv onoiwv
n emiAuon poépxetat amo pia avtopatomnoinuévn dadikaacia. Na
mapadetyua, n emiduon tng Seutepofabuiag e§iowong amotehei
éva Sounuévo mpoRANUa, apou o TPOToC eMAuoNG TNG §iowong
€ival yvwoTOoG Kat QUTOUATOTIOINEVOG.

[J Hmdopnpuéva ovopdalovtal ta mpoRARUATA EKEIVA TWV OTTOIWY
n AVon emSIWKeTAL O0TA TAQiOLA EVOC EVPOUC TOAVWY AVCEWY,
a@RVoVTa¢ 0ToV avBpWTTvo TTapdyovTta meplBwpla emMAoOYNS
™e Zav mapddetypa nuidopunuévou mpoBAAUATOC UITOPOULE Va
ava@époupe éva mpodPAnua émou évag ta&idiwtng avalntd va
EMAEEEL TO PETAPOPIKO PECO METAKIVNONG TOU amd éva PEPOG O€
Karmoto dAo. To mpoPAnua sivat npdounuévo, Sedopévou OTi N
Auon mou Ba emi\eyei, mpénel va avalntnOei og éva cuvolo oa-
PW¢ mpokaboplopévo Tou cupmepIAapfavel dha ta diabéoipa
METAPOPIKA HEOQ.

[ A&oéunta xapaktnpilovtal Ta mpoBAfUATA EKEIVA TWV OTIOIWV
ol Nuoelg Sev pmopolv va dounBouv 1 Sev éxel SlepeuvnBei o€
BaBoc¢ n duvatotnta SOUNCKC Touc. MpwTevovta pOAo oTny emi-
Auon autou Tou TUToU TTPORANUATWY KATEXEL N avBpwivn Siai-
00non. Napddeiypa adountou mpoBARUaATOC gival n emAoyr Tou
TPOTIOU, TOU TOTIOU Kal TOU XPOVOoU eVOC epnikou mdptu. Eival
OaPEC 0Tt Sev UTTAPKEL KavEvag TTPOoSIATUTTWUEVOC TPOTIOC OpYd-
vwong evog kol mApTu Kat 6Aot ol TapdyovTeg mou Ba to
Slapop@waoouy emagievtal otnv avBpwmivn aicbnon Kal mpoTi-
pnon Twv S10pyavwTwV Tou.

3. To kd&Be mpoPAnua o€ O,TL apopd oTnV MiAucK Tou gival oTevd GuV-
Oedepévo pe TNV évvola Tou alyopiBuou mou mapoucidloupe avalu-
TIKA 0TO EMOPEVO Ke@AAalo. Me kpitriplo To €i60¢ TG emiluong mou
em{nTouy, Ta mpoBAnuata Slakpivovtal Oe TPEIG KATNYOPIEC:

L] Amég@aaong, 6mou n andeacn mou mpdkertal va AneOei cav Auon
Tou MMPOoBALaTOC TTou TiBETAL, ATAVTA O€ éva epWTNUA Kal TOa-
VOV auTn n anmdavtnon va givat éva "Nat" rj éva "Ox1". Auto mou
BéNoupe va SlamoTtwoouue o€ éva TpoRAnua andgaong ivat av
UTTApXEL amdvtnon mou kavorolei Ta dedopéva mou Bétovtal amod
To TPOLANUa.
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MAPAAEIrMA:

Aidetan évag aképatog aptOuog N kat to mpoBAnua mmov tiBetat
givat av o ap1Oudg N sival mpwtoc.

[ YmoloyioTikd, 610U TO TTPOPRANUa ou TibsTal anartei tn Sie-
VEPYELQ UTTOAOYIOHWY, Yla va prmopei va 600l pia amdvinon oto
TPOPANUA. Z€ éva UTTOAOYIOTIKO TTPOBANMA {NTdueE va Bpolue TV
TIMA TNG ATTAVTNONG TTOV IKavoTTolEl Ta OeSoUEVa TTOU TTAPEXEL TO
mPSPANMA.

MAPAAEIrMA:

Aidetal évag aképaiog aptBOpog N kat {nreitat va Bpedei mooeg
SiapopeTikég mapayovtonoljoelg tov N urrdpyouv.

[J BeAtioTromoinong, 6mou 1o mpdRAnua mou Tibetal emlntd 1o
BéATioTo amoTéeopa yia Ta cuYKeKpléva dedopéva ou S1abé-
TEL X€ éva MPOAnua Beitiotomoinong avalntoUue TNV amavtn-
On TTOU IKAVOTIOLEl KATA TOV KAAUTEPO TPOTIO Ta dedopéva TTou
TTAPEXEL TO TTPORANMA.

MAPAAEIrMA:

AideTan évag aképatog aplOuog N kat {nteital mola givat n mapa-
yovtomnoinon yta 1o N pe 1o peyalUtepo mAnog mapayoviwv.

1.6 | Mp6BAnua kat uTToAOYIOTAG

Ta mpoBArjpata mou kabnuepiva cuvavtdaue Sev gival mpofAruata Tou
XWPEOU TWV MABNUATIKWY, TN QUOIKNAG 1 TNG OTATIOTIKNG. XuviBwc gival
AlyoTEPO N TEPIOOOTEPO CUVOETA TTPORAARUATA TTOU N AVTIUETWITION TOUG
YIVETAL ATTOKAEIOTIKA KAl OVO UE BACN TOUG GUANOYIOUOUG A Kal TN
OKEYN HAG. 2& KATIOLEG {OWC TIEPITTWOELS XPEIALETAL VA TIIACOUUE HOAUL
KOl XaPTi, | €0TW KAl KATIOIO KOUTTIOUTEPAKL, Y10 VO KAVOUUE HEPIKOUG
avaykaioug uTToAOYIGHOUG. ‘OwE Ol OTIOLEC TIPOOTIABEIEG AVTIMETWITIONG
npofAnudtwy otnpifovtal OTIC VONTIKEG Mag SUVAELS, 0TN CUANOYIOTIKNA
Hag Kal TNV IKAvOTNTA ARYPNG amopACEWV.

Kat ot utoAoy1oTéG TTOU €X0UV KUPLOAEKTIKA €103AAel ot (wrj pag, TToU
KaBnuepva epxopacte o emagn padli Toug, mou avavtippnta EQapuo-
Covtal o€ éva Peyalo eVPOC TOPEWV Kal SpaoTnPIOTATWY, oxeTi(ovTal Ye
TNV emiduon mPoANUATWY, KAl av val e TIolo TPOTIO;

Avapifola mpoPAruata Auvovtouoav Kat mptv T "yéveon" Twv umolo-
YloTwV. H Ikavdtnta Tou avOpwmou va avTIeTwTiCEL Kal va EMAVEL TTPO-
BAnuata gival ToAU mpoyevéoTePN TNG EUPAVIONG TOUG. Ol UTTOAOYIOTEC
nedav oxeTikd mépa moAL pdo@ata yla va 6pAcoouv MKOUPIKA 0TNV
avBpwmivn dpactnpidtnTa.

H éva mpocg éva avtimapddeon oTolxeiwv HeTagd avOpwmou Kal uttoho-
yloTn gival éva evolagépov "matyvidt". H MAnpo@oplkn Sev €xel va KAVEL
TIAéOV OVO LIE TOUG UTTOAOYIOTEG, OANA E ToV TPOTTO {WHG TOU avBpwrTou.
To avBpwivo €idog¢, vorjpov ov, S100£Tel EUPUTEG ONEC EKEIVEC TIC IKO-
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VOTNTEG TTOU ATTAITOUVTAL YA TNV ETIITUXN AVTILETWTTIION MIOG TEPAOTIAG
YKApag mpoBANPATWY. H TOAUTTAOKOTNTA TWV CUANOYIGUWYV TTOU UTTOPE(
Va eKTEAEL 0 avOPWTTIVOC EYKEPANOC gival e€AIPETIKA peydAn. O akpIBr¢
TPOMOC AelTOoUpYiag Tou avBpwITivou eyKe@Alou e€akoAouBei va mapapé-
VEL €va avandvtnto, TOUAAXIOTOV TTPOG TO TIAPOV, EPWTNMA.

H "oUykplon" AelToupylwv avBpwiou Kal UTTOAOYIOTH eM@EépEl BERala
pla TEpAoTIa TOLOTIKN Slapopd umép Tou avBpwmou. O UTTOAOYIOTHG
Sev eival évag NAeKTPOVIKOC eykéPalog. AuTtd Tou KAvel Sev gival TimoTe
TEPLOOOTEPO aTd TO va XelpileTal OTolXE(Q, EVW TO avOpWTIVO TVELA
pmopei va okémtetal, va mapdyel 16éec. To onpeio autd gival mpwtapyt-
K¢ onuaociac, mpoadlopifovtag pia avappiofiTnTa TEPACTIA TIOIOTIKN
Slapopd. To onpeio eKeivo 0TO OTTOI0 O UTTOAOYIOTAG UTTEPTEPEI évavTl
Tou avBpwTov gival N TaxUTNTa EKTEAEONC TwV TPA&EWV Tov, TAXUTNTA
N omoia BEATIWVETAL CUVEXELA KATA AAHATWSN TPOTIO PE TNV TPO0S0 TNG
TeXvoloyiac.

MpofAjuata ta omoia amartoVVv TOAAOUE UTTOAOYIGUOUG YIa TNV AVTI-
METWTTION TOUG evOEiKvuVTAL yla avaBeon mpo¢ eMIAUCN O€ UTTOAOYIOTH.
Am6 ta mapadeiypata mou ava@épbnkav oto Ke@Aalato, autd To mapd-
Selypa Tou omoiou n emiAuon Ba pumopouce va avateBei o uoAoyIoTH
gival To mapddelypa 3 OXETIKA LE T AMOTEAECUATA QPOITNONG TWV Ha-
onTwv.

Ot \oyol mou avabétoupe TNV emiluon evog TPOBAAIATOC O UTTOAOYLOTH
oxetiovtal pe

0 TNV TTOAUTTAOKOTNTA TWV UTTOAOYICUWY,
0 TNV EMAVOANTITIKOTNTA TWV S1a8IKacIwy,
0 TNV TaxuTnTa ektéheong Twv mpdéewy,

0 T0 peydo mMARBo¢ Twv dedopévwy.

‘Oco Kal av Tuxov Eagvialel, o uTTOAOYIOTAG SV UMopEi va eKTENEl Tapd
MOVO TPEIG AEITOVPYIEC:

[ mpooBeon, n omoia amotelei T Bacikr apOunTikA mpdén, Sedoué-
VOU OTL Kal 0l AAAEC aplOUNTIKEC TTPAEEIC UTTOPOUV VA AVTIMETWTTI-
otouy, oav Siadikaciec mpdobeonc,

[ oUykpion, n omoia cuvioTd Tn BaAcIKr AeToupyia yia TNV eMTEAECN
OAwV TWV oYKWV TIPAEEwV,

[] petapopd Ssdopévwy, Aertoupyia mou Tiponyeital Kat EMeTal TG EMe-
Eepyaoiac Sedopévwy.

Ot \eltoupyieg aUTEC Eival APKETEC, WOTE O UTTOAOYIOTIAG VA EMITENECEL UE
emtuxia k&Oe eidoug emefepyacia. Me BAon auTéG TIC TPELG AEITOUPYIES
SIEKTIEPALWVEL ONEC TIC EPYATIEC TTOU TOU avaBéTovTal Kal emMAUEL OAA Ta
mpoBAruata mou avalapBavel.

Eival cagég 6T1 0 dvBpwrog Ba xpelaldtav xpovia fj Kat alwveg yia va
EKTENEDEL TIC MPAEEIC EKEIVEC TTOUL O UTTOAOYIOTAG UMOPE( VA TIC OAOKAN-
pwoel péoa o€ Aiya HOAIG Aertd. Eivat Aoimov 1diaitepa xpriotun kat on-
MaVTIKA N Tpoo@opd Tou. Ouwc dev Ba mpémel va exvAel KAveic mwg
N IKavoTNTA MOV TTAPOUGIALEL O UTTOAOYIOTAG EKONAWVETAL OE TOCOTIKO
enimedo kal 61 o€ MoloTIKO. Mmopei va avtipeTwiosl cUvVBeTa Aoyikd
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TPOPBANUATA HOVO EQOCOV 0 AVOPWTTOC €XEL PPOVTIOEL TTPONYOUUEVQ,
ME TN XpAon KatdAANAwv mpoypapudtwy, va Tou "818del" Tov tpdmo
QVTILETWTTIONG KAl EMAUCNC AUTOU ToU €idouc Twv mmpoAnudtwv. Mpé-
TTEL VA YiVEL amOAUTa Katavonto TTwe Ta PO BARUATA Kal ot AUGELC TOU
npoUmpéav kat e€akoAouBolv va umdpyouv aveédptnta amd Toug
UTTOAOYIOTEG.

Né€sic-kAeda

Avakegpahaiwon @

3T0 KEPAAAIO AUTO TTAPOUCIACTNKE N S1OXPOVIKOTNTA TOU TTPOBARMATOC
Kal éylve 0aPnc n aveéaptnoia Tng AVong Tou amd Tov UTToAoYIoTH. Emi-
onuavonkav Bacikd otolxeia otnv avdiuon kat cuvta&n mpoANUATWY
TTOU APOPOUVV OTN CAPAVELA TNG SLATUTIWONG KAl KAT' ETTEKTACN OTNV Ka-
TAVONON TOU TIPOBANUATOC. XTN CUVEXELD TTAPOUCIACTNKE N €vvold TNG
Soun¢ evog TPOoBARUATOC, TTOU OUCIACTIKA AVAYEL TNV AVAAUCT] TOU OE
AM\a amovoTtepa. O kaBopiopog dedopévwy Kal {NTOUUEVWY NTAV AUTO
TTIOU Pag amaoyXOAnoe otn ouvéxeld. OAOKANPWVOVTAG TO TTPWTO AUTO
KEPANALIO TTAPOUCIACALE SIAPOPETIKEG KATNYOPLOTIOINTELG TWV TTPOBAN-
patwv. TéNog mpoodlopicape Toug Adyoug Tou cuvnyopouUV UTTEP TNC
avabeong mpoPAnuaTog o€ uoAoyloTh, evtomi{ovTag TauTdxpova TIG
TIOIOTIKEC S1APOPEC AVTILETWITIONC TTPOBANUATWY AVAPESA GTOV UTTONO-
YLOTH Kal Tov AvBpwrio.

Aebopévo,

AlaypappaTiki
avamnapdotaon,

Aopny mpoBArjpatog,
Eneepyacia dedopévwy,
Katnyopieg mpoAnudtwy,
M\npoyopia,

MpdBANua

~

J

EpwTtnoelC - Oépata yia cultnon @

1. Na yivel su{iTnoN OXETIKA UE TNV AVTILETWTTION TTPOBANUATWY HE TN
XPrion UTTOAOYIOTWV.

2. Na yivel cu{TNoN OXETIKA UE TN dnuioupyia mpofAnudtwy e€artiag
NG XPriong UTTOAOYIOTWV.

3. O1paBNTEG VA avagEPOouV LEPAPXWVTAG TA CNUAVTIKOTEPA KOWVWVIKA
mpoBAAATA TTOU KATA TN YVWHN TOou¢ oXeTi(ovTal JE TNV EMOTAUN
NG MANPOPOPIKAC.

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

5. Na yivel n ypagikr avamapdotacn Tou mpoBARUaTog mou meplypd-
(PETAL OTO TTAPASEIYHA TNG EvOTNTAC 1.4.

6. Na avagepBouv ol katnyopieg Twv MPoBANUATWV.

7. Ta motoug Aéyoug avatiBetat n emiduon evég mpofARUATog o€ uTio-
\oyloTh;

8. MNeptypdyPte TOUG TPOTTOUG TTEPLYPAPNG KAl AVATIAPACTACNG TWV TIPO-
BANUATWV.

1. ANAAYZH MPOBAHMATOZX
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Aladiktuo

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

lotooeNida e ApKETA EVOIAPEPOUTEC ATTOYEIG OE
O,TL apopd oTnV emilucon TPORANUATWY. APKETA
uPniou emmédou Bepatoloyia Kat OXETIKNAG
SuokoAiag, mpoteivetal yla pabnTég e avénuévo
evllapépov.

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

lotooehida pe 1dlaitepa xapoUupevo Kal

VEQVIKO TrePIBANNOV, avapEépeTal oTnV €miluon
mpoPARaToC Kal TEPINAUPBAVEL, EKTOC aTTO TN
Bewpia mepi emiluong mpoPARUATOC, Uia oElpd amd
TpoAnpaTa TTou TTPoEPXOVTAL aTTO SIAPOPETIKA
OXOAIKA paBrjpata (AAyeBpa, QuUOIKN, xnUEia) Kat
AM\OUC ToUEic SpaoTnploTATWV.
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Elcaywyn

Apxikd e€nyeital o 6pog alydpiBuog kat mapabétovtal tTa omoudaldtepa
KPITNPLa TTOU TIPETIEL VA TTANPOI KABE aAydpIBUOC. 3TN CUVEXELD, N OTTOU-
SalotnTa TWV aAyopibuwv cuvdudletal pe TV e€ENEN TNC EMOTAKNG TNG
MAnpo@opIKic. H meptypagn Kat avamapdotacn Twv akyopibuwv divetal
QVOAUTIKA PE Xprion Twv peBodwv avamapdotaong eAeUBepoU Kelpévou,
Slaypauudtwy porng, QUOIKNAE YAwooag Kal Kwdikomoinong He mpoypay-
pa. Ta mpoypdupata mapouactalovtal Je T pop®r YeudoyAwaooag, Tou
opileTal KAl TUTTOTTOLETAL O€ €va GUVOANO EVTOAWV KAl TIPOYPAUUATIOTIKWV
OKOAOUBIOKWVY EVOTHTWV. 3TN OLVEXELD, SivovTtal mapadeiypata omou e€e-
tadovtal ol SIAPOoPES CLVIOTWOEG EVOG aAyopiBuou, dnhadn ol amapaitn-
TEC EVTOAEC MOV 0TNPiCouV TO ‘KTIOIUO' vOC aAyopiBuou. ZUYKEKPIEVA,
nmapouactdlovtal n doun akoAouBiag, n dour TS EMAOYNC, Ol EMAvVAAn-
nTikéC Siadikaoieg, ot Sladikaoieg MOANAMAWY EMAOYWV Kal Ol EHPWALA-
opéveg dladikaoiec. MNa kabe TuTo cuviotwoag divovtal avaAuTIKA TTa-
padeiypata og uOIKn YAWooa, o akohouBia Siadoxikwv Bnudtwy Kat
o€ Hop®n SlaypapMATWY PONG. ZTO TENOG TOU Kepalaiou mapouatdletal
n avamtuén kat n aA\yoplBIKn TTPocéyylon yla Tnv €milucn evog cuvOe-
TOTEPOU MPOPANHATOC, TOU TTPOBARUATOC TOU ‘TTOANATIAACIAGHOU aAd
PWOIKA, OTIoU YiveTal Xprion Kal cUVEUACUOG AAYOPIBUIKWY CUVICTWOWV.

AldakTIKOi 0TOXOL

>TOXO0l TOU KE@aAaiou auTou gival ot pabnTéc:
[ va dlatumwvouy Tnv évvola Tou aAyopiBuov,
[0 va arttohoyouv tn ommoudaldTNTA TwV aAYopiBuwy,

[J va TEKMNPLWVOULV TNV avayKaldtnTa TNG AAYOPIOUIKAE TTPOCEYYIoNG
katd tn Stadikacia emiduong mpoBANUATwWY,

0 va epappdlouy Tumomotnpévn mluon pe aAyoplOuIKES S1adIKaoieg,
[0 va pmopouv va oxedldlouv alyopiBpoug PeE XPrion CUYKEKPIPEVWY
TEXVIKWV.

MNpogpwTAOELG
O TMvwpiCelc Tt eivat alyoplOuIKn mpooéyyion;
0 =£pelg 6T AdN €XELG Xpnotpomolnogl TOAOUG alyopibuoug

0 Tvwpiceic av o moANamAaciacpog Vo aplBUWY UmopEi va Yivel e
AN\o TpOTIO;

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

H Bewpia Twv alyopiBuwy éxel peyain mapadoon Kat N NAIKIA PEPIKWV
alyopiBuwv aplBuei xIMAdEeC xpdvia, OTTWG yla TTAPASELYUA 0 aAyOPIBOC
Tou EuKA€idN yia Tnv ebpeon Tou PéYIoTOU KotvoU Slatpétn SUo aplBuwy
1 To Aeyoduevo KOOKIVO Tou EpatoaBévn yla tnv eVpecn TwV MPWTWVY
aptBuwv amd 1 we n. ZAuepa 1o medio NG Oswpiag ANyopiBuwv gival
éva 1dlaitepa gupL kat mouoio medio. MANBWPA CUYYPAUUATWY EXEL EJ-
@avioBei otn BiPAoypagia, evw cuveyiletal n mepattépw euabuvon oe
véa oUyxpova mpoBAruata. Ot TEPIOCOTEPOL ATTO TOUG AAyopiBuouE Tou
ouvnBwc e€etdlovtal ota oxeTikd BiIBAia €xouv TpoTabei Ta TeAeuTaia 25
Xpovla, éon mepimou ival kat n nAkia tng NMAnpo@opIkng wg piag véag
auBUTapPKTNG EMOTAUNG.

O 6pog alyopiBpog, Aotmoy, xpnotporoleital yia va dnhwoel pebodoug
mov epappolovtal yia tnyv miluon mpofAnudtwy. QoTo00, £Vag Mo au-
0TNPAOC OPLOUOC TNE EVVOLAC AUTAC Eival 0 €€NC.

AMNySpiBuoc ival pia memepacuévn Oslpd eVEPYEIWY, auoThpd kabopl-
OUEVWV KAl EKTEAECIUWY OE TIEMEPACUEVO XPOVO, TTOU OTOXEUOUV OTNV
emiluon evég mpoPAnuarog.

KdaBe alydpiBuog amapaitnTa IKAVOTIOLEL TA ETTOUEVA KPITHPLA.

[] Eioodocg (input). Kapia, pia rj meploootepeg TIpEG SeSopuévwy TTpémel
va Sivovtal w¢ eicodot otov akyépiBuo. H mepintwon mou Sev 6i-
vovTal TIYéEC Sedopévwy epgaviletal, dtav o akyoplBuog Snuioupyei
Kal eme&epyddetal KATTOLEC TIPWTOYEVEIC TIUECG UE TN BonBela cuvap-
TAOEWV TTAPAYWYNG TUXAiwV aptBuwv A pe T BorBeia dAwv amwv
EVTOAWV.

[] "E€odoc (output). O akydpBuog mpémel va dnuioupyei TOUAAXIoToV pia
TIpA 6edoUéEVWY WE aMOTENECHA TIPOG TO XPOTN R TIPOG évav Ao
alyopiBpo.

[J KaBopiotikotnta (definiteness). KaBe evtoi mpémel va kabopiletal
Xwpic kapia ap@iBolia yia tov Tpdémo ektéheon TnG. Adyou xdpty,
pia evtohn Slaipeong mpémel va Bewpei kal Tnv mepintwon 6mou o
Slapétng Aapavel pndevikn Tiun.

] Mepatétnta (finiteness). O akyoptOUOC va TENEIDVEL UETA ATIO TIE-
mepacuéva BrpaTa ekTéAeon Twv evioAwv tou. Mia Stadikacia
1OV SV TEAEIWVEL UETA ATTO VA CUYKEKPIUEVO aplOud Pnudtwy dev
amoteAei akyoplBuo, ald Aéyetal amhd umoAoyiotikh diadikaoia
(computational procedure).

[J Amoteleopatikdtnta (effectiveness). KaBe pepovwpévn evtolr tou
alyopiBuou va givat amir. Autd onuaivel 0Tt pia evioAn dev apkei va
€xel oploBei, aANG TPETEL va gival Kal EKTEAETIUN.

H évvola Tou alyopiBuou dev cuvdéeTal AmOKAEIOTIKA KAl UOVO LIE TIPO-
BARpata g MAnpo@opIkAc. AC BewprioouE, yia Tapadetyua, 0Tt BéNou-

loTopIKO onueiwpa

H Aé&n aAydpiBuog
(algorithm) npoépxetal
and pia peAétn tou MNépon
paBnpatikoU Abu Ja'far
Mohammed ibn Musa al
Khowarizmi, nou é{noe
nepi 1o 825 p.X. MNévie
awwveg apydtepa n eAétn
autA peta@pdotnKe ota
Adtvikd Kat dpxige he tn
@pdon “Algoritmi dixit...”

(o ahydpiBpog Aéet...). H
peAétn tou al Khowarizmi
unnp&e n npwtn NAApPNG
npaypateia dAyeppag (6pog
nou Kat autdg npoEpxetat
and 1o apafiko al-
jabr=anokatdotacn), yati
évag and toug okonoug

NG dAyeBpag givat kat n
anokatdotaon Tng LodTNTag
péoa o€ pua e€iowon. O
6pog alydpiBuog enédnoe
eni xt\a xpévia wg ondviog
6pog, nou onpatve K4t oav
“ouotnpatikni diadikacia
apBPNTIKWV XELPLOPWV”.
Tn onpepvi tou agia
andéktnog anoé tnv apxn

tou 200U awva pe v
avdntuén tng OHWVUUNG
Bswpiag KaL PUOIKA pe

TNV ENKALPETNTA TWV
NAEKTPOVLKWV UNOAOYLOTWV.

2. BAXIKEX ENNOIEX AATOPIOMQN
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ME VO YEUMATIOOUE KAl ETTOUEVWC TIPETTEL VA EKTENECOUE TIC EMOMEVES
EVEPYEIEG:

VO CUYKEVTPWOOUE TA UAIKG,

VA TIPOETOIACOUE TA OKELN HAYELPIKAG,

Va TTAPACKEUACOUE TO PayNToO,

Va ETOIUACOUE TN CONATA,

VO OTPWOOUUE TO TPATTE(,

VO YEUUOTIOOUE,

va kaBapiooupe To Tpamé(, Kal

va TAUVOUUE Ta TdTa Kal Ta KouJIVIKAL.

o o o o o o o g

Eival euvénTto 6Tt n mponyouuevn aAnAouyia Twv evepyelwv odnyei 0To
emOuUNTO amotéAeopa. BéBata, autri n aA\nlouyia dev gival n povadikn
yla TNV emiteuén Tou okomou, aou, yla Tapddelypa, UTOPOULE TTPWTA
VA ETOIUACOUE TN COAATA KAl UETA VA TTAPACKEUACOUE TO PAYNTO, EVW
OKOUN UTTOPOUE TIPWTA VA TTAUVOULIE TA TIIATA KAl JETA VA KaBapiooupe
1o Tpamédl. QoTo600, To Mapddelyua BéNel va Seiel 0TI n Bewpnon piag
oUVOEeTNG epyaciag pe Slakpttd Bripata mou ektedouvtal S1adoxikd gival
€vag TOAU XPrOLOG KAl TIPAKTIKOG TPOTIOC OKEYNG YIa TNV ETIAUCH TTOA-
AWV (av Oxt O AWV TwV) TPORANUATWV.

2.2 | ZmoudaiétnTa alyopiduwv

H évvola Tou aikyopiBuovu gival Bepehiwdng yia tnyv emotiun tng MAnpo-
QOPIKNG. H HeEAETN TwV alyopiBuwv gival oAU evdlagépouaa, yiati ival
N TEWTN VAN yia T HEAETN Kat ePPABuvon, av oxt og OAeC, TOUAAXIOTOV
o€ MAPA TIOANEC YVWOTIKEC TIEPIOKEG TNG ETTOTAUNG AUTAG.

H MAnpo@opikn, Aotrmdy, umopei va oploBei wg n EMOTAKN TTOU PEAETA
TOUC aAyopiBuouc amd Tic akOAoUOEC OKOTTIEC:

L] YAwo0 (hardware). H tax0tnta ektéheonc evog alyopibpou ennpedle-
Tat amo TI¢ S1dpopeg Texvoloyieg UAIKoU, Snhadr amd Tov TPOTo TTou
eivat Sopnuéva oe ia eviaia apxITEKTOVIKN Ta S1AQOoPaA CUCTATIKA TOU
urroAoyloTr (GnAadr avdloyad e TO av 0 UTIOAOYLOTIG EXEL KPUPN PVI-
pn Kat méon, avaloya pe Tnv TaxutnTa tng KUPLAG Kal SEUTEPEVOUTAG
MVAMNG K.0.K.).

[l NMwoowv Mpoypappatiopol (programming languages). To €idog
NG YAWOOOG TPOYPAMATIOHOU TTou Xpnolpomnoleital (dnAadn, xa-
MNAGTEPOU 1 uPNASTEPOU emméSou) aANAlel Tn Sour Kal Tov aplBud
TWV EVTOAWV €VOG alyopiBuou. Mevikd pia yA\wooa mou gival XapnAo-
Tepou emmédou (6mwg n assembly i n y\wooa C) sivat taxutepn ano
pia dAN YAwaooa mou ival ugnAotépou emmédou (dnmwg n Basic iy
Pascal). Akoun, onuelwveTal 6Tt S1aQopEC CUVAVTWVTAL PETAEY TWV
YAWOOWV o€ oxéon Ue To moTe eppavicdnkav. MNa mapddetyua, ma-
AadTEPA HEPIKEC YAWOOEC TTPOYPAUHATIONOU Sev urtooTripilav TNV
avadpoun (évvola mou Ba e€etdooupe o€ BABoc apyoTepaq).

[ @swpntiki (theoretical). To epwtnua mou cuxva Tibetal ivat av
TTPAYHUATL UTTAPXEL 1] OXL KATIOLOC amoS0TIKOG aAyéplOuocg yia tnv
emiluon evog mpoPAriuatoc. H e€étaon autou Tou epwTAHATOC gival
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SUokolo va oxohlaoBei ota mAaiota Tou BiBAiou autov, emeldn amnal-
Tel peydAn Bewpntikn Katdption. QoTtdo0 N MPOCEYYIoN auTH gival
Slaitepa onuavTikn, yati mpoodiopilel ta 6pla tnG Avong mou Ba
BpeBei o€ oxéon e éva OUYKEKPIUEVO TTPOBANUAL.

[J Avalutikn (analytical). Mehetwvtat ot umohoyloTikoi Tdpol (computer
resources) ToU AmAITOUVTAL aro £vav akyoplBuo, OTIwG yia apdadety-
pa To péyeBog TNE KUPLAG Kal TNG SEUTEPEVOVTAC UVHUNG, O XPOVOC Yia
Aertoupyieg CPU kat yia Aertoupyieg e10660u/e€680u KA. To avTIKeipe-
vo auto Ba e€nynBsi mMinpéotepa oto KepdAaio 5.

2.3 | Meprypa@n Kat avanapaoctoon
aAyopiOuwv

21N BiBAoypagia cuvavtwvtal S1d@opol TPOToL AVATTAPACTACNG EVOC
alyopiBuou:

0 ue eAe0Bepo Keipevo (free text), mou amoteAei Tov o aveme€épyaoTo
kal adounto Tpémo mapouvciaong akyopibuouv. ETol eyKupoVvEl Tov Kiv-
Suvo OTL umopei eUKoAa va o8Ny oElL O Un EKTENEDIUN TTapouaiaon
mapafidlovtag To TEAEUTAIO XAPAKTNPIOTIKO TwV aAyopiBuwy, Snia-
61} TNV AMOTEAECUATIKOTNTA.

0 pe daypappatikég texvikég (diagramming techniques), mou cuvi-
oToUV éva YPaQIKO TPOTIO TTapouasiaocng Tou alyopiBuou. Ané Tic did-
POPEC SIOYPAPHATIKEG TEXVIKEG TTOU £X0OUV €mvonOei, n 1Mo aAld Kat
n 1Mo yvwoTr iowg, ivat to Sidypappa poric (flow chart). Qotéco n
Xpnon SlaypaupdTwy pong yia Tnv mapouaciaon aAyopiBuwv Sev amo-
TeAEl TNV KAAUTEPN AUON, YU AUTO Kal Epgavifovtal OAo Kal oravidtepa
otn BiBAoypagia kat otnv mpdén.

0 pe @uolki YA\wooa (natural language) katd Bripata. Xtnv mepimtwon
autn xpetaletal mpoooxn, yati pmopei va mapaplacdei o tpito faot-
KO XOPOKTNPIOTIKO VOCG aAyopiBpou, 6w mpoodlopicOnke mponyou-
pévwe, SnAadn To KpITrplo Tou Kaboplopou.

0 pe kwdikomoinan (coding), SnAadn e éva mPOYPAUMA YPOUUEVO ElTE
o€ pia PeudoyAwooa ite o€ KATTOIA YAWOOA TTPOYPAUMATIOUOU TTOU
otav ekteheoOei Ba dwoel Ta idla amoteAéopata pe Tov alyoplopo.

‘OMot ot aAydpiBuot Tou BiAiou auTou ival Kwdikomotnuévol o€ pia umo-
Betikr) Sopnuévn YeudoyAwooa, woTOCO Ol TIEPICCOTEPOL ATTd AUTOUC
MITopoUV UKOAD OXETIKA va TTpoypaupatiofolv og omoladnmote y\wooa
TIPOYPAUUATIOUOV.

2.4 | BAGIKEC OUVIOTWOEC/EVTONEC
€VOC aAyopiOuou

>1n ouvéxela Sivovtal mapadeiypata alyopiBuwv omou e€etalovtal ot
S14popEeC CLUVIOTWOEC EVOC akyopiBuou, SnAadn ol amapaitnTeg eVTOAEC
EekvwvTag amod TIC amAOVUOTEPEC KAl TIPOXWPWVTAC TTPOC TIG OUVOETOTE-
pec. Mo ouykekpipéva Ba e€eTacBOUV TTEPITITWOEIG OEIPIAKWY EVTOAWY,
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avaBéoewv TIPWY, emMAoYN¢ Pe Bdon Kpitripla, Sladikaolwv emavaanyng,
EVEPYELWV TTOANATTIAWV EMAOYWV KABWE Kal CUVOUACUO EUPWAEUUEVWV
TEPIMTWOoEwWV. MNa kabe mepintwon mapouaoialovtal OXeTIKA mapadeiyua-
TA PE TNV EKPWVNON (O€ PUOIKNA YAWOOQ), TNV Tapouciacn Twv Bnudtwy
TTOU TTPETTEL va akohouBnBoUv kabw¢ Kal To avtioTolxo Sidypapua pong.

4 )
2YMBOAA AIATPAMMATOZ POHZ

‘Eva Siaypappa pori¢ anoteAeital amod €va GUVONO YEWUETPIKWY OXNUATWY, 6TTou To KaBéva én-
ADOVEL Hia ouyKeKpIpévn evEpyela 1 AeiToupyia. Ta YEWUETPIKA OXNMATA EVWVOVTAL LETAEY TOUC PE
[B€An, Tou SNAWVOULV TN CEIPA EKTENEONG TWV EVEPYEIWV AUTWV. TA KUPLOTEPA XPNOIUOTIOIOUEVA
YEWUETPIKA oxrjpata gival ta e§A¢:
ENeyn, mou SnAwvel TNV apxr Kat To T€Aog Tou kdBe alyopibuov,
pouBog, mou SnAwvel pia epwtnon pe dVo 1 ePlocdTEPES e€660ULC yia anmdvtnon,
opBoywvio, mou SNAWVEL TNV EKTENEDN MIAG 1} TTEPIOCOTEPWV TIPAEEWY, KAl
mAdyto mapaAinAdypaupo, mou dnhwvel eicodo ) £6060 oTolkeiwv. MOANEG OPEG TO OXUA AUTO
pmopei va Stagoporolsital mpokelpévou va mpoodlopiletal Kal To €i60¢ TG CUOKEUNG arm’ OTTou
yivetai n eicodoc iy n é€odoc.
To emdUEVO GXNUA ATTOTUTIWVEL OAA AUTA Ta CUPPBOAC.

‘E€0dog

Eicodog / Apxn

Téhog |

Weudng S uvO1 AAnBRg
B EktéAeon
MNpd&ewv

Mepikd amé ta xpnoiuomoloUueVa YEWUETPIKA oUufoAa ota Slaypduuata ponc.

2.4.1 Aopn akolouBiag

H akoAouBiakr Sour EVTOAWV (CEIPLAKWY BNUATWY) XpNOIMOTIOLETAl
TIPAKTIKA Y1a TNV AVTILETWITION ATAWV TTPoBAnudtwy, émou givat dedo-
MéVN N OElpA EKTENEDONC EVOC OUVONOU evepyelwv. Eva amlo mapdadetyua
amd Tnv kabnuepivr (wn gival n akohouBia odnyiwv piag cuvtayng pa-
YEIPIKAC UE OTOXO TNV KATAOKEUN EVOC paynToU. Ta Brpata Kal ot Tooo-
TNTEC TTOVL TIPETTEL VA akoAouBNBo LV gival CUYKEKPIUEVA Kal ol odnyieg
amoAuta Kaboplopéve kal oageic. To mapdadetypa mou akoAouBei mapou-
o1dlel éva amAo TTPORANUA TTou EMAUETAL UE OEIPLAKN EKTENEON EVTOAWV.
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MAPAAEITMA 1. Avayvwon Kat EKTUTwon aplOpwv

Na diaBacBolv 0o apiBuoi, va vmoloyiloBei kal va ekTunwOei To
dBpoloud Toug.

AdBace = ekteAeatéa evioAn

AT TNV EKQWVNON TIPOKUTITEL AUECWE O EMOUEVOC AAYOPIOUOG AMy6p1Bpog = SnAwTKN evioAn

AAySpLOpog Mapdde lypa 1
Av&pace a

Apxn
Av&Boaoce b
c«<a+h

ERtUnwoce C

Tého¢ Mopdde typo 1 AwdBace a, b
‘Evag alyopiBuog Slatunwpévog os PeudoyAwaooa apxilel mavta Pe tn
AéEN AAySpiBuoc ouvodeuduevn e To Gvoa Tou alyopiBuou Kal TEAEIw-

VEL JE TN AéEN TéAo¢ ouvodeuouEvN eTTioNC PE TO dvoua Tou alyopiBuou.
H mpwtn evépyela mou yivetatl givat n elcaywyn Twv dedopévwv. Autd c<a+b
EMTUYXAVETAL UE TN XPron Tou prpatog Atafd{w o mpooTakTikn. H AéEn
AidBaoce cuvodeVETAL UE TO OVOUA MIAC 1) TTEPIOCOTEPWY PETARBANTWY,
OTIWCE N a Kal eVVoEital Tl HETA TNV OAOKApwON TNG EVEPYELAC AUTAG,

n HeTaBANTA a Ba €xel AAPeL kATTola aplOUNTIKA TIHN WG TTEPLEXOUEVO. EktUnwoe ¢

KdaBe Aé€n tng xpnoipomoloupevng Yeudoyhwaooag, mou mpoodiopilel

Mo oapn evépyela, Ba amokaleital o0to €€¢ evtoAr. ONeg o1 eVIONEG o€

€vav alyoplOuo amoTunwvovTal Pe SIAPOPETIKO XpWHaA amd To Ovoud

Tou akyopiBuou Kat TG Siapopeg oTabepEC Kal PeTAPANTEC. Téhog |

MEeTA TV avayvwon Twv TIHWV TwV JeTaBAntwy a kal b yivetal o umoho-

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

Aeitat evtoln ekywpnong tiurjc. H yevikn popen tng eivat: Tou nrapadeiyparog 1
MetafAntr < Ekppaon He didypayua poric

T1a0epéc (constants). M Tov 6po auTtd avapepOUAOTE O€ TTPOKABOPIOUEVEC TIPEC TTOU TIAPAUEVOUV
AUETAPRANTEC O OAN TN SIAPKELA TNE EKTENEONC EVOC aAyopiBuou. Ot otabepéc Slakpivovtal o€
aplOunTikég, my. 123, +5,-1,25

Iy

aA@apBuNnTIkéS TLY. “TiuR’; “Kataotaon amoteAeoudtwv”

Noyikég o givatl akpiBwe d0o, ANnBNA ¢ kat Weudrig
MetaBAntéq (variables). Mia petafAnTn ivat éva YAwooikd avTIKEipeVo, TTOU Xpnolpomoleital yia va
TIAPAOTAOEL £va oTOoIKEI0 Sedopévou. ITn YeTaBANTH eEKXwpEiTal pia Tipr, N omoia pmopei va aAAlel
KOTA TN S1dpKela EKTEAEONG TOU aAyopiBuou. Avaloya e To €i00¢ TG TIMAG TTou prmopoUlV va AdBouy,
ol petaPAntéc Stakpivovtal og aplOUNTIKES, AAPAPIBUNTIKEC KAl AOYIKEC.
Teleotéq (operators). MpokelTal yia Ta yvwotd cUUBoAA TTou XpnoioTolouvTal oTIC SIAQOpPES TTPaA-
&e1c. O1 teleoTéc SlakpivovTal o€ aplBuNTIKoUS, AOYIKOUG Kal GUYKPITIKOUG.

Ekppdoeig (expressions). Ot ekgpdoelc Slapop@wvovTal amd Toug TEAEOTEOUC (operands), TTou ival
oTaBepéc Kat HETABANTEC Kal armo Toug TeEAeoTEC. H Siepyaaia amoTipnong piag ékgpaong ouviotatal
oTNV armédoon TIUWV OTIG LETARBANTEC Kal 0TNV EKTENEON TWV TIPAEEWV. H TENIKN TIUA JIAG EKQYPACNS
e€aptdral and v lepapyia Twv mpdaewv Kat tn Xprion Twv mapevéoewv. Mia ékppacn Umopei va
QTTOTEAEITAL ATTO Ia UOVO HETABANTA 1} 0TABEPA YéXPL Hia TTOAUTTAOKN aBNUATIK TTapAoTaon.

N J

2. BAXIKEX ENNOIEX AATOPIOMQN



38

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

Kal n A&errovpyia TG €ival “yivovtal ol mpdE&eic otnv €K@paon Kal To ano-
té\eopa amodidetal, petafifdletal, ekxwpeital otn peTafAnTny”. ZTNV
EVTOAN QUTH XPNOLOTOLE(TAL TO APLOTEPO BENOC, TIPOKELEVOU Va SeixVel
N QOopPdA TNG eKXWpPNonG. Ag onpelwBei 0Tt dev mpodkeltal yia eiowon,
map’ 6Ao mou o€ AAa BiBAia pmopei va xpnotgormoleitat To cUBoAo

ioov“="y1a tov ib10 okomd. A¢ onuelwBE( emiong OT1 o1 S1APoPEC YAWOOES
TIPOYPAUUATIONOU XPNOIHOTToIoVV S1d@opa cUMBOAA Yia TO OKOTIO AUTO.

TéNoG 0 aAYOPIOOC OAOKANPWVETAL UE TNV EVTOAN EKTUTTWOE, TTOU OTTOTU-
TIWVEL TO TEMIKO ATTOTENECHA OTOV EKTUTMTWTH. H oUvTaén TN eVIoAAg auTri
givat avaloyn pe autr TG AidBace. EVAANOKTIKA UITOPEL va XpNnotoroln-
Bei kal n eVvTOAr EU@AvIoE, TTOU ATTOTUTIWVEL £Va ATTOTEAECHA OTNV 000V

> TOV IPONYOUUEVO aAyOpIBU0o ol peTafBANTEG a Kal b gival Ta dedopéva
TTOU ATTOTEAOUV TNV €000, VW N LETABANTI C AVTITPOOWTTEVEL TO ATTO-
TéNeopa, SnAadn Tnv €060 Tou alyopibuou. EmmAéov, o alydplBuog éxel
amoAUTwG KaBoplopévn TV KABe evtoln (kaBoploTiKATNTA), TENEIWVEL
META amd CUYKEKPIUEVO aplOUO Bnudtwy (mepatdtnta), evw KABE eVTONA
Tou €ival 1d1aitepa ca@ng Kat amin (armotedeouatikétnta). Emopévwe o al-
YOp1B0C¢ autog TANPOI Ta KPITAPLA TTOU XapakTneilouv Tov oplouo TG
€vvolag Tou aAyopiBuou, OTwe autd meptypdgnkav otnv mapdypago 2.1.

2.4.2 Aopn Emloyng

TNV TPAYHATIKOTNTA TOAU Aiya poARHaTa urmopolv va emAuBoly e
TOV TIPONYOUMEVO TPOTIO TNG OEIPLAKAC/AKOAOUBIOKNG SOURG EVEPYEIWV.
YuvnOwc Ta MPoBAAUATA £XOUV KATTOLEG IB1AITEPOTNTEC Kal SV IoXVUOLV
Ta {dla Brpata yia kdbe mepimtwon. H miéov cuvnBiouévn nepintwon &i-
vat va Aapdvovtal kamoleg amo@doel pe faon kamola dedopéva Kpith-
pla, TTOU PITOPEi va gival SLaQoPETIKA yla KAOE S1aQOPETIKS OTIYUIOTUTIO
€VOG TPOBANpATOC. Ot KOBNUEPIVEG ATTAEG MAG EVEPYELEC TIEPIEXOUV AUTH
™ Sadikacia emAoyng pe faon kamola katdotaon. Na mapddeiyua, To
MPORANUA TNG TPOoETOIMACIAC MaAC Yia €000 OXeTICETAL E TIC KAIPIKES
ouvOnkec. Etol Aépe ot1, “av Bpéxel, 0a mapw oumpéAa, aliwe Ba mapw
kammého”. H ouvBnkn edw gival 1o “av Bpéxel’, evw n amdgaon gival eite va
TAPW TNV “opmpéNa” eite 1o “kamého” pe faon Tnv “TiuR” TG ouvOrKNG.

Fevika n Stadikacia Tng emAoyng mepAapBdavel Tov EAeyxo KATTOLAG CUV-
Onkng mou pmopei va éxel Suo TIHEG (AANONG 1} Weudng) kat akoAouBei
N AmOPaAcN EKTEAECNC KATIOLAG EVEPYELAC ME BACN TNV TIUKA TNG AOYIKNG
AUTAC oLVONKNG. TN ouvéxela divovtal Vo Mapadeiyuata eveEPyELWY
ME Baon kamola cuvBnKNg emAoync. To mpwTto mapddelypa agopd otnv
EKTENEON KATTOLOC EVEPYELAC OTAV N oLVONKN gival AANBNAC, evw To SeL-
TEPO MAPASEIYUA aPopd oTNV EKTENEON HiOC EVEPYELOC OTAV N CLVORKN
gival AAnOn¢ kat kamolag AANG evépyelag otav n cuvOnkn eivat Yeudnge.

MAPAAEIrMA 2. ZUykpion aplOpuwv pe amAn emioyn
Na diaaoctei évag aplOudg kat va eKTunmwOei n amdéAutn TN Tou.

‘Onwc gival yvwoTo, N amoAuTn Tiun evog aptBuou ival o id1o¢ o apBudc,
av autog gival BeTIKOG i uNdEv Kal 0 avTiBeTdg Tov, av gival apvnTIKOG.
‘Etol mpokelpévou va Bpebei n amdAutn T, apkei va eheyxBei, av Tuxdv
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o Sedouévocg aplBudc eival apvnTIKOC, OTTOTE OTNV TIEPITITWON AUTH TIPE-
meLva Bpebei o avtiBeToc Tou. O GUANOYIOUOC AUTOC 0bNyEi OToV EMOUEVO
aAyoplbpo.

AAy6pLOpog Mapdde lyua 2
AL&paoce a

Av a < 0 téte a « a*(-D)
ExtUnwoce a

Télog MHop&delyua 2

>tnv mapdotaon aAyopiBuwv pe PeudoyAwaoaoa n emAoyr VAOTIOLEITAL UE
NV evIoAn Av...1éte. H ouvtaén tng evtolig ivat:

Av ouvOrkn TOTE EVvToAn

Kal N Aettoupyia g givat: Av 1oxVeL n ouvOrikn (dnhadn av givat aAnbng),
TOTE POVO KTEAEITAL N EVTONN. Z€ KABE TIEPIMTWON EKTENEITAL OTN CUVE-
XELO N EVTOAR, TTOU AKOAOUBEL.

3TNV €VTOAN Av...TOTE gival mBavo, otav 1oXVEL n cuVONKN, va amatteital n
EKTENEDN TIEPIOCOTEPWYV ATTO Uia EVTONEC. XTnV TiEpimTwon auth ot Slado-
XIKEG EVTONEG ypdipovTal amod KATW KAl OE E00XH, EVW TO OXNHA EMAOYNG
KAgivel pe tn Aé€n Téhog_av. M.x.

Av ouvBnkn t16te
evroAn 1
evToAn 2

‘Omnw¢ Kal otov alyopiBuo Tou mponyoLUevou mapadeiypatog,
€UKOAA TTPOKUTITEL OTL N TIUN a €ival Kat £i0060¢ aANd kat £050¢
Tou aAyopiBuou. EmmAéov, o alyopiBuog éxet kaboplopévn kAbe
TOU eVTONN (KaBoploTIKOTNTA), TEAEIWVEL HETA ATIO TTIEMEPACHUEVO
apOuod Bnudtwy (mepatdtnta), eviy kKABe EVTOAN Tou gival Idlaitepa
AN KOTA TNV EKTENEOT TNG (amoTedeouatikdtnTa). EToL TPOKUTTEL
OT1 0 AAYOPIBOC AUTOC TTPAYUATL TTANPOI TA KPITHPLA TTOU TIEPLYPA-
@nkav otnv mapdaypago 2.1.

Zx. 2.2. O aAyopiBuoc tou mapadeiyuatoc 2
pe Sidypapiua porig

H ouvBrkn gival pua Aoyikn

€kppaon.

Apxn
AGBacsa /

NAI

a<0 ——»

OXl |«

a<a*(-1)

A

Ektinwoe a

TéNog
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MAPAAEIrMA 3. Xuykpion aplOuwv pe covOetn emioyr

Na diafacBolv Vo ap1Bpoi Kat o€ TTEPIMTWON TTOV O TIPWTOG APIOHOG
€ival pIKpOTEPOG TOU SeUTEPOU, Va UTTOAOYIOOEI Kal va eKTUTTWOEI To
aBpoioud Toug, S1aPopeTIKA va UTTOAOYIoOEl Kat va eKTUNTwOEI To YIvo-
MEVO TOUG.

AAyépLOpog IMapddeLlypa 3

Av&poace a, b

Av a < b téte
c«<a+hb

oAALAC
c«<a=*hb

TéAog_av

ExtUnwoce C

Télog MHap&delypa 3

310 mapddelypa autd XpnOLUOTIOLEITAL N YEVIKA HOP®H TNG EVIONAC ETTL-

Aoync, mou €ivat:

Av ouvbBnkn t1éte
EVTOAN I €VTOAEC
oA L QG
EVTOAN I €VTOAEC
Télog_av

Apxn |

AwdBace a, b

c«<a+b

C(-a*b <J\3<b/L>

Exktinwoe c

Zy. 2.3. O aAyépiBuog
ToU mapadelyuarog 3

&J ue Sidypauua poric

2.4.3 Awadikacieg moANamAwV emMAOYwV

Ot 81a81kaoie Twv MOAAMAWY emMAoYwv epapuolovtal ota mPoARuaTa
Omou Urmopei va An@BoUV S1aPOPETIKEC ATTOPATCEIG AVANOYA E TNV TIUA
TToU TTaipVel pia ék@paon. MNa mapddetypua, kabe ypdupa Tne ar@aprtou
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umopei va avtiotolxnBei o€ kamolov aképalo aplBud amd 1o 1 péxpl Kat
24, y1a TIG AVAYKEG KATTOLOG KWwOIKOTIOINONG. 2TO MAPASELY LA TTOU OKOAOU-
Bei mapouvaoidletal pia mepimTwaon mMOANATAWY EMAOYWV HE SIAPOPETIKN
akolouBia evtoAwv o€ kK&Be mepinTwon,.

MAPAAEIrTMA 4. Avadeon ypappdatwyv o€ aplOpoig

Na diafacBei évag aképalog Kat va eKTuTTwOE To avTioTolxo ypdppa
™G aA@aprTou av o aképatog xel TiMA 1 4 2 1} 3, S10QOPETIKA va EKTU-
nwOei n Aé€n “dyvwotog”.

AAyépLOpog MapddeLlypa 4

Av&Bace a

Av a = 1 t6te exrtUnwos "A"

odAidg_av a = 2 1éte extUnwoe "B"

oAALdg_av a = 3 1é1e exktUmwoes "I

aAALd¢ ektUnwoe "&yvwotog"

TéAog_av

Télog MHap&delyua 4

Apxn |
AGBacsa  /

OXI oxXil a=3 OoXIl ‘EKtUnwcs'
Ayvwotog /
Y NAI NAI

Exktinwoe A Ektinwoe B/ Ektinwoe 'F'/

| | |
v

Télog |

2. 2.4. O aly6pi6uog tou mapadeiyuarog 4 ue Sidypauua porig

Av o1 S10QOPETIKEC EMAOYEC Eival TTOAMEC, TOTE gival TTPOTIMOTEPO Va XPN-
olpomotnBei To oxrjpa moAamANG emAoyn¢ Emideée...TéAog emdoywy (select
case), OTIw¢ 0TO TTAPASELYUA TTOU AKOAOUOEL.
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210 oxfpa noAAanAng
enloyng EniAee...
TéNog_enthoy®v, nou
Xphaolgonobnke

oto napddelypa auto,
e&etdletal Yla €kppaocn
(€dw givat pa pévo
petaBAntA, n age). Avdioya
ME TNV TLUA TG €K@pPaong
ektehoUvtal oL EVIOAEG
petd v MNepintwon nou
avtiotolxel otnv TPA

g EKppaong. OL TpEG

nou ocuvodeUouv KGBe
MNepintwon pnopei va

elval pia A neploodtepeg
SLaKpLTEG TLHEG, NEPLOXA
TV and - Ewg A va
unakoUouv G€ Jia cuvBnkn
(6nwg oto napdadeypa
autd). Av n TR g
€k@paaong dev avtloToixel
o€ Kapia MNepintwon, 16te
€KteAoUvtal oL EVIOAEG nou
akoAouBouv tnv MNepintwon
aAAlG. Metd tnv ektéleon
Mlag nepintwong, o
aAydépiBpog ouvexilel pe
TNV €VIoAR, nou akoAouBei
10 TéNoG_enthoywv

MAPAAEITMA 5. Emoyr opiwv

Na g10ax0¢i évag aképaiog mou avTioTolxEi o€ pia nAikia Kai va Bpe-
O¢ei o mola 6pla evtacoetal n Sedopévn nAikia epgpavifovtag OXETIKO

MAvULpQ.

AAyépLOpog MHop&detlyua 5.
Eppdavioe "Ze mola nAtkio &pxloeg vo pobalvelc
npoypauuat Lopd; "
Avl&Baoce age
Enidefe age
Oepintwon < 0
Eppdavioce "Elmope nAixkio ..."
Nepintwon < 5
Eppdavioce "M&AAOV T moapoiéc IM
Nepintwon < 60
Eppdvioce "MopdRo"
Nepintwon < 100
Eppdavioe "Iloté dev elval apyd"
Nepinmtwon oAALAG
Eppdavioce "K&AALO opy& mopd moté"
TéAog_eniLAoydv
Télog Hapddeiyux 5

2.4.4 Ep@wlevpéveg Aladikaoieg

MoANAMAEG EMAOYEC UTTOPOUV VA YiVOUV Kal HE Hia EppwAeupévn Soun. To
EMOUEVO TIAPASELYMA TIEPLYPAPEL TOV TPOTIO LIE TOV OTTOIO Mid EVTOAN Av...
TOTE €ival n evToAr| TTou ekTeeital, 6tav IoXLEL (1 6ev IoXVEL) n ouvorikn piag
AANG EVTONNC Av...TOTE. B€Bala n Aoyikr autr pmopei va emektabei, Snhadn
VA £XOUE VEQ EUPWAEVPEVN Sopr| p€oa OE pia EUPWAEUPEVN SO K.0.K.

MAPAAEITMA 6. XapaKtneioHOG aTOpWV

Na Stapalovtar 8Uo apiBpoi mov avtiaTol oUV oTo VYOG Kalt BAPOG EVOG
avdpa. Na ektunmwvetat 6T1 0 Avdpag givat “ehagpic’; av To Bapog Tou &i-
val Katw amé 80 KIAG, i va eKktuntwvetal “Bapuc” otnv avtifetn nepimmw-
on. Emiong va ektunwvetat “kovtog” av To VP og Tou gival katw amnd 1.70,
aA\wG va eKTuwveTal “Pniog”
AAyépLOpog IMapddeLlypa 6
Aivépace R&pog, UYoOC
Av B&poc < 80 toéte
Av Uyog < 1.70 téte
exTUnwoe "eAoQepUg-roviog"
oAALAC
eRTUnWoe "eAoepUc-ynAodc"”
Télog_av
oAALQC
Av Ujyog < 1.70 téte
extUnwoe "RBopUg-koviodg”
oAALAC
ertUnwoe "RopUc-ynAdc"”
Télog_av
Télog_av
Télog MHapd&delyua 6
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Apxn )

AwdBaoce
Bdpog. Uog

OXI NAI

OoXl W NAI OXI W NAI
Ektinwoe Ektinwoe Ektinwoe Exktinwoe
“Bapug - YnAdg” “Bapug-kovidg” / “eAappug- YnAdg” “eAa@pUg - Koviog”

| | | |
Y

Télog

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

> & TTOMEC TIEPIMTWOELG N OUVOAKN €ival apkeTd 1o “0UCoKoAN’, dnAa-
8N eumepiéxel anmo@doelg mou mbavov va Bacifovtal o€ TEPIOOOTEPA
amo éva kpitipla. O cuvduaouoC TwV KPITNPiwv auTwv kabopilel Kat TIg
“NOYIKEG” TIPAEELG TTOU UTTOPOUV Va Yivouv PeTa&l SlapopeTikwy ouvon-
KWV. MoAU ouxvd otnv kaBnuepivr (wrj kamoleg amo@docelg Bacilovtal
o€ ouvduacopoUg KpITNPIwV Kal Aoylkwy Tpdéewv. Na mapdadeyua, To
MPORANMA TN TpoETOoIaciag Hag yia €é€0do umopei va emekTabel wg
€€N¢C “av Bpéxel | av xlovilel Oa mApw ounpéAa’; gite otnv mpdtaon “av
€xel AAIo Kat av éxel (¢otn Ba apw KaméNo”, eite otV MpoTaon “av dev
€xel NAo Ba mapw ounpéAa”. Ot TPEIC AUTEC TTPOTACELS TIEPLYPAPOULV KAl
TIG TPELG ANOYIKEG TIPA&ELG TTOU pmTOpEi va IoXVoUV HETAED SLaQOPETIKWY
ouvOnkwv. H Aoyikn mpaén 1 eivat aknBri¢ 6tav omoladnmoTe amo TI¢
600 MPOTACEIC eival aAnBn¢. H Aoyikn mpdén kat givat aAndrg étav Kal
o1 800 TPoTAOoElS gival aAnBeic evw n Aoyikn TPd&n oxt (n Aéén “dev” oto
mapadelypd pag) eival aAndng étav n mpotacn mou TV akoAouBei sival
Peudnc. O eméuevog mivakag Sivel TIC TIMEC TWV TPLWV AUTWVY AOYIKWV
mPA&ewv yia OAOUC TOUC GUVOUAGHOUC TIHWV.

Mpotacn A | Mpétacn B
AAnBRg AAnBig AAnBRig AAnBRig Weudng

AANnBRAg Weudng AANnBAg Weudng Weudng
Weudng AAnBnig AAnBig Weudng AAnBig
Weudng Weudng Weudng Weudng AAnBrig
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i<i+1="nvéaupn
G YeTaBAntAg i eivat n
nponyoupevn ouv éva’

|4
|‘

_ouvBrikn OAnBrc

Peudng

EktéAeon
Mpdgewv

2.4.5 Aopn Emavainyng

H Siadikaoia tng emavainyng givat idlaitepa ouxvn, agou mARBo¢ mpo-
BANUATWY prmopouv va emMAUBOUV pe KATAANNAEG emavaAnTTikéG Sladt-
Kaoiec. H Aoyikn Twv emavaAnntikwy Sladikaclwy epapuoletal oTiq Tie-
PIMTWOELG OTTOU pia akoAouBia evToAwv mpémel va epapuooBei og éva
oUVOAO TIEPITITWOEWV, TTOU €XOUV KATL KOIVO. Ma TapAdelya, OAEG ol Tpd-
meeq kAOe e€apnvo amodidouv TOKoUS TwV Katabéoewv Tapieutnpiou. O
UTTOAOYIOMOC TWV TOKWV TIPETIEL VA YIVEL YId OAOUE TOUG AOYAPLACHOUE TNG
Tpdmedac, apa n mpaén

TOKOC = TT000 * EMITOKIO

TIPEMEL va eKTENEOOE( yla OAou¢ Toug Tpameikoug Aoyaplaopouc. Ot ema-
vaAnmtikég Sladikaoieg pmopei va €xouv SIAQOoPEC LoPPEC Kal cuviBwg
EUTTEPLEXOLV Kal CUVOAKEC eMAOYWV (OTTWG AUTEG TIEPLYPAPNKAV OTNV
TTPONYOUUEVN umomapdypa@o). tn cuvéxela Sivetal éva cUvVolo mapa-
SelypATWY TTOU EVTACOOVTAL OTIC TTAEOV YVWOTEC KATNYOPIEC EMAVOANTITI-
Kwv 51a8IKaAoIWV.

MAPAAEITMA 7. EKktOmwon StadoXikwv aptOpwv
M€ EMavaAnmTikn EVTOAN: 600...emavalape

Na ypagei alyop10poc mou va epgavilel toug aptdpoug amo 1 £éwg 100.

>Tov akyopiBuo auto smdnteital n mapouasiaon piag oelpdc aplOpwv.
Av ol apiBpoi autoi noav Aiyot, Téte autd Ba UmoPOoUsE va YIVEL UE TNV
mapabeon avTioTolXwv EVIOAWV gpgpavionc. To idto Ba cupfei kat otnv
TIEPITTTWON TTIOU 01 Ap1OUoI ival TTEPIOCOTEPOL, AANA SeV €xouV Kapia oxé-
on petaéL Toug, .x. 5, 207, -32 K.0.K. Opwc oto {nTouuevVo alyoplBuo
TTOPATNPOUUE OTI KABE aplOUOC TAPAYETAL ATTO TOV TTIPONYOUUEVO TOU UE
ammAo tpodmo, SnAadn mpoobétovtag kABe @opd To 1. Mmopei Aourmdv va
xpnotpomoinBei pia petaAnTr, é0tw i, n omoia apyilet amd 1o 1 Kat ka-
TaAnyel oto 100 aufavopevn katd 1. H ekdotote avénon tng petafAntng
QUTNG UITOPEI va YIVEL JE TN XPriON TNG EVTOARG EKXWPNONG
i<—i+1

H apxikn Ttpn Tng peTaBAnTng i opiCetal eUKoAa e TNV eVIoAn i «—1.To
{nToupevo gival va ekteNeoTel 100 QopEG N eVTONR i «— i + 1. AUuTO emiTuy-

XAVETAL E TN XPrion ¢ evtoAng Ooo ...emavdAafe. H ouvtaén tng evto-
A auTn¢ givat:

'0Oco ouvOnkn enoavadope
EVTOAECQ

TéAog_enavdAnyng

H Aertoupyia tng evioAn¢ eival n €€\ ¢: Emavalappavetal n ektéAeon Twv
EVTOAWV, 600 n ouvOnKn givat aAnBnc. ‘Otav n cuvONkKn yivel Peudic,
TOTE 0 AAYyOpIBpOG cuveyileTal Pe TNV EVTOAR TTOU akoAouBEei To ‘Tédog_
emavaAnyng’. Me tnv eloaywyn Tng VIoAng autng n oxediaon tou {ntou-
pEvou aAlyopiBuovu givat:

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



AAySpLOpog Hapdde tyua 7
i« 1
'0co 1 < 100 emav&Aape
Epgdévioe i
i« 1i+1
TéAog_enavdaAnyng
Télog MHop&deLlyua 7

MAPAAEITMA 8. EmavaAnmnTikn €i6080¢ oTolXEiwV

Na ypagei akyopiBuog mou va Siapalet éva dyvwoto mAn0og apiOpwy
Kal va epgavilel tov kabe apibuo.

To mpofAnpa autd mapouatdlel Ty €€ ¢ Idlopopia: evw @aivetal 6Tt Ba
xpnotgomoinBei yia tn Avon tou kdmola emavainmtikn Stadikaocia, Sev
npoodlopileTal o TPOTOC TEPUATIONOU TNG. Katapyryv, Aotmoy, ag e€eTd-
OOUE TOV aAYOPIOUO TToU eKTEAEL évag AvBpwTiog, 6Tav avtlypd@el Ka-
TTOloUC apIBpoUG, OTTWC yia TapASelya OTav CUYKeVTpwvovTal Ta £€€0da
amé S1apopoug Aoyaptacols. O alyoptBuog autog sival:

Bripa 1. Alaaoce évav aplbuo

Brjpa 2. Ipdye tov apBuo

Brjpa 3. Emavaiafe t Stadikacia amo 1o Briua 1.

O aAyop1Buog auTdg €xel pla atélela, dev O100£TEL TPOTTIO TEPUATIOUOU
(atéppwv Bpoxoc). H ENewpn autr gival UOIKN, OOV 0 alydplOuog
eKTeENETAL amo évav avBpwmo. Autog Ba oTapaTAOEL va YpA@el, O0Tav Sev
untapyouv MAéov Aot apiBpoi. Qotdoo eivat Suvatdv va SlopBwbei autn
n atélela, av 1o PApa 3 AaBel tnv €A1 Lopen:

Bripa 3. Av umdpyouv aAlot apiBuoi, emavalafe tn Stadikacia and 1o
BAua 1, aA\lw oTaudTNOoE.

O alyépiBuog Twpa gival cwoToOC KAl UTTOPEL va EKTENECTEL Kal amo pia
pnxavn. Opwg €xet éva AANO HEIOVEKTNUA: O TEPUATIONOC YiveTal péoa
amod TNV eVIOAN Av ... TOTE ... AANWG ..., TPAYMa TTou &gV GUVICTATAL KAl
TIPETTEL VA ATTOPEVYETAL, YIATI EUKOAA UTTOPE( VA XATEL O TIPOYPAUUATIOTHG
ToV €AEYXO0 TNG POIE TOU TTIPOYPAMMATOG Kal va 0dnynBei o A\dBoc. Na tnv
4PON TOU PEIOVEKTHATOG AUTOU TIPETTEL VA XPNOIUOTIOINOEL pia eVTOAN
enavaAnmTikig Stadikaaciag, 6mwe n evioAr Ooo...emavdafe. O TeNKOG
aAyoplBuoc ivat o e€AC:

AAybpLOpog IapddeLlypa 8
Av&pace X
'0Oco X > 0 enavéAafe
Epgpdvioce X
Av&pace X
TéAog_enavdAnyng
Télog Mapddelyua 8

>Tov Tponyouuevo alyopiBuo n emavainmtikn Sadikacia teppatiletal,
otav Slafacdei évag apvnTikog i UNSeVIKOC aplBoc. Anhadr, Bswpeital ot
ol eloayopevol aplBuoi mpémel va gival Betikoi. Av autd dev cupPaivel, TOTE
propei va xpnotpornotnBei wg cuvBnKn TEPUATIOUOU OTIOLASATIOTE CUYKEKPL-

2. BAXIKEX ENNOIEX AATOPIOMQN

To turApa Tou aAyopiBuou

nou enavaAayfdverat,
dnAadn ané tnv
evioAn ‘0co péxpl 1o
TéAhog_enavdAnyng
anokaAeitat Bpoxog.

0 Bpoéxog enavdAning
pnopei va pnv
ekteeoBel kapia
@opd, av n NPWTN TN
nou dlapddetal givat
apvNTIKA.
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EktéAeon
Mpd&ewv

ouvBnkn Yeudric

aAnBnig

H evioAn
Apxn_gnavdAnyng...
Méxpig_6tou ekteleital
onwodnnote pia @opd

Sum <« Sum +i= Hvéa
TLUA Tou Sum eivat n naAd
ouvi

MEVN TIUN €XEL CLUUPWVNOEL, 0TI Ba XPNOIOTIOIETAI VIO TO OKOTIO QUTO, TLX. N
999999. Mpo@avwg auTr N TR Sev UIMOPE( val AVAKEL OTIC EICAYOUEVES TIEC.
>TnVv nepintwon autr n evioAr Ooo...smavdAafe Ba ypagei we e€AC:

‘000 x # 999999 emavdhafe

MAPAAEITMA 9. EKTUMwon OeTIKWV aplOpwv BE eVTOAN:
apxn_emavainyng...LEXPIG_otou

Na diapdalovral kal va ektuntwvovtal 6col BeTikoi aptBpoi divovral
ano to MANKTPoAOylo. O alyépiBupog teheiwvel, 6tav S00ei évag apvn-
TIKOG aplOuOG.

AAyépLOpog IMoapddeLlypa 9
Apxf_enavainyng

ALapace X

Eppdavioce X
Méxpig_détou X < 0
Télog IHop&deLlypa 9

Ag onpelwBei 6T1, oTo MaPAdetypa auto o Ppdxog emavainyng Ba ekte-
AeoBei omwobrimoTe TOUAAXIOTOV pia PopPA AKOUA KAl av N ApXIKN TN
NG METAPANTAG X gival apvnTikn. H Baoikn dtagopomoinon autng g
Mop®n¢ emavaAnmtikic Sladikaciag o€ oxéon e TNV EMavaAnmTikn dia-
Sikaoia mou TapPouCIAcONKe 0TO MPONYOUEVO TTAPASELY A, OPEINETAl
otn B¢on TN AoYIKAG OLVONKNG OTN POH| EKTEAEONC TWV EVTOAWV.

MAPAAEIrTMA 10. YmoAoylopog adpoiocpatog apiOpwyv pe
EMAVAANTITIKN EVTOAL: Yid...aTO...péXPL

Na BpeBsei kal va ektunwOei To dBpotopa Twv 100 akepaiwv amé 1o 1
péxpt to 100.

‘Otav 0 aplBudS TV Popwv Tou Ba eKTEAETTEI pia emavaAnmtikr Stadi-
Kaoia gival yvwoTtog €K Twv TPOTEPWY, TOTE Eival TTPOTIHOTEPO VA XPNOlL-
pomoleitat n vtoAn MNa...amd...puéxpl. Etot o {ntoupevog akyopiBpog gival.

AAyépLOpog Mapddelypa 10

Sum « O

Tia 1 amd 1 péxpL 100
Sum « Sum + i

TéAog_enavdaAnyng

ExtUnwos Sum

Télog MHop&de tyuo 10

'Onwg yivetal @avepo, n evioAn MNa...amod...uéxpl mepAapfavel 6Aa ta
amaltolpeva otolxeia yia tnv emavainyn, SnAadr apxikn TP TNG HE-
TafANTAGi (= 1) Kat TeAKA Tipn (= 100). To Brpa HETABOAAG TNG HETA-
BAnTN¢i gival 1, To omoio umovoeitat kat dev onpelwvetal, étav givat 1. H
petafAnt) Sum mou urrodéxetal To dBpolopa Twv S1adoxIKWV aplOuwy,
TIPETIEL VA EKKIVIOEL UE TIUN 0, EVW TO EKAOTOTE PEPIKO ABpOIoHa UTTONO-
yiletal pe TNV EVIOA EKXWPNONG EVTOC TOU BPOXOU. 2TO TEAOG N UETARAN-
T Sum Ba TepLéxel To TEANIKO ABpolopa.

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



Apxn |

i1
sum <« 0

y

4

sum < sum + i

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

TUNWoe sum
Tou rapadeiyuatog 10 TEN
ue Sidypauua poric = J

MAPAAEIrTMA 11. YmoAoyiopog adpoicpartog pe
EMAVOANTITIKN EVTOAR: YId...aT0...uéXPL...u€ _BrRpa

Na BpeBOei kat va ektunmwOei To AOpolopa Twv APTIWV aplOuWV anod To
1 péxptr to 100.

H AUon autou Tou MPORANUATOC Eival TTAPOHOLA LIE AUTH TOU TTIPONYOUE-
vou. H pévn aMayn givat otnv evtolr emavainyng émou mpoodiopiletal
n moootnTa Brua, n omoia K&Bs popd MpooTiBeTal oTNV TIUA TNG PETA-
BANnTA¢i. Etol éxoupe

AAyépLOpog Mapddelypa 11

&bpoloua <« 0

Tia 1 and 2 péxpL 100 pe_PhHupa 2
dbpoLloua < &Bpolopa + i

TéAog_enavaAnyng

ExtUnwoe &OpO Lo

Télog MHop&de lypa 11

Ané Ta mponyoupeva Suo mapadeiypata yivetat pavepog o TPOTIOC Xpriong
NG eVIOANG MNa...amo...uéxpl. A onUEIWBEl woTOCO0 OTIL UTTAPXOUV KATIOLEG
SEOUEVOEIC METAEY TWV TIMWV aTTd, péXPL Kal Briua. ETol To Bripa dgv pmo-
pei va gival undéy, ylati tote o Bpoxog ekteleital emt’ dmelpov. Eivat Suvatdv
OHWG TO Bripa va €XEL apVNTIKNA TIUA, ApKEl N Tiur armd va givatl peyaAlTtepn
amod TV TIUA PEXPL, OTTWGE YIa TTAPASELYHA OTNV ETTOUEVN EVTOAN:

MNa k anoé 100 péxpt 0 pe_prua-1

Emiong ot Tipég amd, péxpt kai Bripa dev gival amapaitnto va ival aképal-
€¢. MmopoUv va Adafouv omoladimoTe mpaypatikn Tiun. Ma mapadetyua,
otav {nteitat va Bpebouv S1adoXIKEC TIMEC Hiag ouvapTtnong f(x) yia x amo
0 €wc¢ 1, TOTE UIMOPEL VA YPAQEL N EMOPEVN EVTOAN:

MNa x ané 0 péxpt 1 pe_frApa 0,01

2. BAXIKEX ENNOIEX AATOPIOMQN

0 Bpdxog

MNak ané 5 péxpL 5
ekteAeitat akpBwg pia popd
0 Bpoéxog

Mak ané 5 péxpu 1

Oev ekteleital kapia qopd
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MAPAAEIFMA 12. NMoANamAaGIaGHOC NG pWOIKA

3TN CUVEXELD TIPOXWPOUE OTNV AVATITUEN EVOG CUVOETOTEPOU TIPOPBAN-
HATOC, OTTOU YIa TNV AAYOPIOUIKY) TOU €TTAUON YiVETAL XPH 0N OPKETWVY ATTIO
TIG MponyoUpeveC Sopéc. A¢ Bewpriocoupe TNV TPAEN Tou MOAAAmAacia-
opoU SUo akepaiwv aplBuwy Kal ag BuunBolue MW autr vhomoleital
XEIPWVAKTIKA. TormoBeToUpe, Aotmmdy, Toug U0 aplBpoUg Tov éva KATW

45 ané Tov aMo kat moAamactdlovps KOs Pn@io Tou KATw aptOuov pe

x 19 OAa Ta Pn@ia Tou emavw apiOpo. Mo CUYKEKPIPEVQ, Yia KABE Yn@io Tou
405 KATW aplOpou mapdyeTal éva JEPLKO YIVOUEVO, EVW TA HEPIKA YIVOUEVA

+ 45 TomoBeTolvTal TO éva KATW ATTo TO AANO HE Jia peTatomon and ta §eid
T TTPOC TA APIOTEPA KABWC Bewpoupe Siadoxika Ta Yneia Twv povadwy,

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

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

P60 MOMamAaciacuoy Taén o6mw¢ @aivetal oTo oxrua 2.7.

Qo10600, N MPA&N Tou TOANATAACIACUOU Sev eKTEAEITAL AT TOV UTTONOYI-
OTH UE TOV TPOTIO AUTO. 110 GUYKEKPIUEVQ, O XPNOIHOTIOIOUUEVOS TPOTIOC
gival o Aeyopevog moAAamactaoudg aAd pwotkd. Xwpic BAARN TNG YeVIKO-
™NTag OewpolE 0TI ol aképalol gival BeTIKoi (UeyaAUTEPOL TOU UNdevdC),
45 19 45 OANA N pEB0SOC pmopel EUKOAA VA ETATPATIEL, WOTE VA TTIEPLYPAYPEL KAL TNV
a0 9 90 TIEPIMTWON TWV APVNTIKWV aKEPAiwV. Mw¢ akpiBwg Asrtoupyei n uéBodog,
180 4 Ba @avei pe To emduevo mapddelyua, 61mou mePyPAPETAL 0 aAyOPIBOC PEe

350 2 €NeVOEPO Keipevo.
‘Eotw, Aotrmdy, ot Sivovtat Suo BeTikoi aképalol aplBuoi, ol apiBuoi 45 Kal
720 1] 720 co . . . . ,
19. Ot apiBpoi ypdgpovtarl dima-Simia kat o mpwTtog SimAactadetal, evw
ABpoiopa = 855 o 6euTepog ummodimhaoidletal ayvowvtag To SekadIKo PEPOG. XTO oXAUa

2.8 mapovuoidletal n emavalapBavopevn dtadikaoia, mou cuveyiletal pé-
XPIG 0TOoU 01N 8eUTEPN OTAAN va TPOoKUYEL povAada. TENIKWG, TO YIVOUEVO
loouTal Pe To ABpoIopa TwV OTOIXEIWV TNG TPWTNG OTHANG, OTTOU avTi-
oTolya otn SeUTEPN OTHAN UTTAPYXEL TTEPITTOC APLOUOC. MNa To TapAdetyud
pag, Ta oTolxEla autd mapouaotadovTal 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 o MwE Ta 0pilel 0 TPOYPAUUATIOTAE, OTTWE AKEPAIOUC I} TTPAYUATIKOUC o€ Sekadi-
K6 0UOTNUA, ) AKOUN XapaKTHPES KATL. ETol 0 aptBuog 17 tou dekadikol ouaTUATOG IooduVapEi
pe Tov aptBpd 00010001 tou Suadikol cCUCTAKATOG, O omoiog Unopei va amobnkeubei ot éva byte.
AV PETAKIVAOOUUE Ta Pn@ia auTd katd pia 6éon mpog ta aplotepd, Snhadn av mpocBécoupe éva 0
0TO TEAOC TOU apIBOU Kal AyVOHOOUME TO apXIKO 0, TOTE MPOKUTITEL 0 aptBudc 00100010 Tou Sua-
S1kou ouoTtuatog, mou looduvapei pe Tov aplBuo 34 Tou dekadikol cuoTthatoc. Emiong, pe mapo-
HOLO TPOTIO, AV UETAKIVIIOOULE Ta YPn@ia katd pia 6éon 6&€1d, SnAadn amokdPoupe To TeleuTaio
Pnoeio 1 kal BewprioouE Eva akoun apxtko 0, TOTE TPOKUTTEL 0 aptBudg 00001000 tou Suadikov
OUOTAMATOC, TTOU 100SUVAE( e ToV aplOuo 8 Tou dekadikol cuoTATOC. Apa n oAiocBnon Tpog
Ta AploTeEPA Iooduvapei pe moAamiactaopo emi Suo, evw n oAicbnon mpo¢ ta de€1d iIcoduvapei pe
Vv aképata daipeon di1d duvo.

o /
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Trolxeia PevdoyAwooag

1. ZtaBepég

Ap1OuNTIKEG: XpnolpomolovvTal ot aplOUNTIKOi XAPAKTAPES, TO +, TO — Kal TO KOPHA wG dekadikd
onueio,

ANQapPOUNTIKEG: oxnuatiCovTal amd omoloUCONTIOTE XAPAKTAPES EVTOC SIMAWVY EICAYWYIKWY,

Noyikég: uttdpyouv 600, ot AN kat Yeudnc.

2. MetafAnTtég

la tn oUvBeon Tou ovOUATOC JIaG PETAPBANTAG XPNOILOTIOI0UVTAL Ol APLOUNTIKOI XOPAKTAPES, Ol OA-
@afntikoi xapaktripeg meoi kal kepahaiol, KaBwG kat o xapakTpag _ (underscore). Ot HETABANTES
UmmopoUV eMioNg va gival aplOUNTIKES, AAPAPIOUNTIKEG KAl AOYIKEC.

3. TeheoTéC

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

Noykoi:  kat (oUCeu€n), 1 (aleu€n), Oxt (apvnon).

4. EK@paocelq

ZxnuatiCovtat amd o1abepéc, LETABANTEG, CUVAPTAOELG, TENECTEC KAl TTAPEVOETELC.

5. EvtoAR} ekxwpnong
MeTafAnTh < ékppaon

6. ZXAuATa AOYIKWV UToBécewV

Av <ouvOAxnN> 1éTE <EVIOAN>

Av <ouvBHxn> tdéTe Av <ouvbrnkn 1> téte
<Sradixaocia 1> <dradixaocio 1>

A LOC OAALOG_av <oUVOAKnN 2> tdéte
<drLadixacia 2> <dLadLxkaoclia 2>

Téxog_av | LL....

Enidefe éxoppoon CAALGOG_av <OUvenxn v> téte
Nepintwon 1 <dradLxracio v>

Atadikoaota 1 OAALOG

............ <OLad LKoo AN LOGC>
Nepintwon v TéAog_av

Atadixaola v
Nepintwon cAALOG
ALod LKoo Lo aANLOG
TéAog_emLAoydv

omou w¢ Stadikacia AapBdavetal éva cUVONO EVTOAWV

2. BAXIKEX ENNOIEX AATOPIOMQN

49



50

-

7. EmavaAnntikég Stadikaoieg

[0 EmavaAnmtiko oxfiua pe EAeyxo emavainng otnv apxn
'0Oco <cUVONKn> emavaAafe
AradLxoola
Télog_enavaAnyng

0 EmavaAnmtiko oxnua e EAeyxo emavainyng oto Téhog

Apxfi_enavaAnyng
Alad Lrac o

Méxpig_dtou <ouvenkn>

0 EmavaAnmtiko oXfua OplopEVWY QOopwV EMavAAnyng
Tia petoapAnty amd 1l péxpt 12 pe_PApa f
Atad koo la
TéAog_enavaAnyng

8. Pjpata o€ mpooTAKTIKN

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

9. OuolaoTiKA

Y€ OPIOUEVEC TIEPITTWOELG OTAV Ol {NTOUUEVEG EVEPYELEC Elval TTOAEG 1] TTpoaveic, kaBopilovtal pe Tn

"nou

XPon OUCIACTIKWY avTi pnUATwy, Omwg “eloaywyn dedopévwv”, “ep@davion mediwv otnv 08ovn” KA.

10. Zxo6Mha
Mpokelpévou va diaxwpilovtal ol eme€nynUaATIKEC PPATELC amd TIC Aé€eic-KAEISIA Tou alyopiBuov,

OTIG TTPWTEG TTPoTAooeTal To GUPPBONO |, yia mapddetyua IXxoAia.

11. MpwTn Kat TEAEUTAIO YPAMMNA v alyopiBpou sival avtioTolxa
AAyépLOpog <évoua aiyopliOpou> kal Télog <ovouo oAyop i Ouou>

12. AeSopéva Kal anmoteAéopata

Ta dedopéva el00d0u (av umdpyxouv) meptypdgovtal otn SeUTEPN YPAUUN Tou alkyopiBuou evidg
Twv cupBoiwv //...//. AvtioTtolxa ta amoteréopata e€68ou divovtal oTnv TpoTeAEUTAIA YPAUUN TOU
alyopiBuou eviog Twv cuporwy //... /1.

J

H pébodog autr XpnoIUOTIOLEITAl TTPAKTIKA OTOUC UTTOAOYIOTEC, YIOTI
vAoToleiTal TTOAU 1110 ammAd arm’ O,Tt 0 YVWOTAOC HAG XEIPWVOKTIKOG TPOTIOC
moAamAactacpov. Mo cuykekpipéva, amattel ToAamAactacuo emi Svo,
Siaipeon 61a dvo kat mpdoBeon. e avtiBeon n yvwoTth pag dtadikacia
TOANATIAQCIAGHOU amaiTel TOANATIAACIAOUO e OTTOIOVONRTIOTE AKEPALO
Kal mpooBeon. Xe enimedo, Aotmdv, KUKAWUATWY UTTOAOYLIOTH O TTOAAG-
mAaclaopog emi Svo Kkat n diaipeon &1d Svo pmopolv va vhomoinBouv
TayvTata Pe pia amirl evtohr ohioBnong (shift), oe avtiBeon pe Tov moA-
AamAaclaoud pe omolovOimoTe aképalo mou Bewpeital Mo xpovofoépa
Sladikacia. To TeAeuTaio yeyovog gival 0 AOyog Tou 0 TTOANATIAAGIACUOG

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



OaAd PWOIKA Eival TTPOTIUOTEPOC AT’ O,TL O XEIPWVAKTIKOC TPOTTOC TTOANA-
TAAcLaooU SV0 aKepaiwy.

3TN ouvéxela Tapouoldletal o alyopIBOC TTOANATTAACIOCHOU aKEPAiwY
0oAd pWOLKA pE UOLIKA YAwooa Katd Brpata.

AAy6p18pog: NMoAAanAaclacpdg 8Uo BeTik@v akepaiwv (aAd pwotkd)

Eicodog: AuUo aképatot M1 kat M2, énou M1, M2 = 1

‘E€obog:  To ywvépevo P=M1*M2

BApa1l 0Ofoe P=0

BApa2  Av M2>0, 1t niyawve oto Briga 3, aAAiwdg niyaiwve oto Brpa 7
BApa3  Av o M2 eival nepittég, 1éte Boe P=P+M1

BApa4  Ofoe M1=M1*2

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

BApa6  [Ayawe oto Brpa 2

BApa7 Tinwoe tov P

AkoAouBei 0 alyop1Buoc¢ og Peudokwdika yia To id1o mMPSPANa Tou TToA-
AarmAaotlacpol akd pwolkd.

AAy6p1Opog MMOANANANC LOCOUOG OAN PWO LKA
Aegdopéva // M1,M2 axépoiol //
P« 0
'Oco M2 > 0 enav&Aafe
Av M2 mod 2 = 1 1éte P « P+Ml

Ml <« M1*2

M2 « M2 div 2
TéAog_enavaAnyng
AnoteAéopata // P, 10 yivoéuevo twv axepaiwv M1,M2 //
TéAog IOANUTIANC LAOPOGC NS PWO LKA

Né€eic-kAe1da
AMNy6p16u0g,

Avakepahaiwon @

3710 KEPAMNALO AUTO €YIVE N TIPWTN YVWPIHIA HE TNV évvola Tou alyopib-
pou. AdOnkav ol amapaitnTol OPIoUOi TTOU CUVOSEUTNKAV UE APKETA TTA-
padeiypata. A\y6p1Buog gival n dtadikacia tng Avong evog mpoAnRua-
T0G. H mapdotaon Twv aAyopiBuwy Pmopei va Yivel He apKeTOUE TPOTTOUC,
woT600 N éupaocn 600nke otnv mapdotaon pe xprion YeudoyAwooag.
2710 KEQANALO AUTO avamtuXOnKav ol KUPLEG AAYOPIBUIKEG Sopég, SnAadn
n akoAouBia, n emAoyn Kal n emavainyn r} avakukAwon, mou Ba xpnot-
pomoinBouv 0TouC AAYoPIBUOUC TWV EMOPEVWY KEQANAIWV.

AkolouBia,
Emoyn,
Emavainyn,
Awaypaupa pong,
Yeubdoyhwooa,
Epowleupévog,
Bpoxog

N

2. BAXIKEX ENNOIEX AATOPIOMQN
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Aladiktuo

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

~
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Epwtnoslg - O¢pata yia culitnon

1. Na 606¢i 0 oploud Tou dpou akydpiBuoc.

2. lMola gival Ta KPITAPLA TTOU TIPETIEL VA IKAVOTIOLEL KABE aAyopIOuog;

3. Y16 moia npiopata n MANpo@opIKr eMOTHUN KEAETA TOUG ahyopiO-

Houg;

. Mota n Sapopd TN BewpNTIKAC ATTd TNV AVOAUTIKN TTPOCEYYION OTNV

emiluon evog poBANpaTog Le Xprion aAyopibuou;

. MNeplypdyte TOUG TPOTTOUC TIEPLYPAPHG KAl AVATIAPACTAONG TWV OA-

yopiBuwv.

6. lNolol gival ol Bacikoi TUTIOL CUVICTWOWV/EVTOAWY €VOC alyopibuou;

10.

11.

12.

13.

. Na meptypagei n dopn ¢ akolouBiag kat va doBei og Sidypappa

PONG £éva MAPASEIYA AUTAC TNG AAYOPIOUIKNG TTPOOEYYIONC.

. Na mepiypagei n Sopn tng emAoyng kai va §obsi pe akohoubia Bnud-

TWV éva MapddElya auTtrig TNG AAYOPIOUIKAG TTPOCEYYIONG.

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

Me akoAouBia Bnudtwy Kat e Sidypappa porg éva mapddetypa au-
TAC TNG AAYOPIOUIKAC TTPOCEYYIONG.

Na meptypagei n Sopr Twv S1adIKaciwv TOANATTAWY ETTIAOYWV Kal VA
600¢i pe akoloubBia Brnudtwv Kat pe Siaypappa ponig éva mapddety-
pa auThG TNG AAYOPIBUIKAC TTPOCEYYIoNG.

Na mepiypagei n Soun Twv epPWAELHEVWY Sladikaolwy Kal va §o0«ei
pe akohouBia BnudTtwy Kat pe Sidypappa pong éva mapddelyua au-
TNC TG AAYOPIOUIKAC TTPOCEYYIONC.

Na meptypagei pe akoAouBia fnudtwy To MPORANUA Tou ‘TToANATAC-
OlaopoU aAd PWOIKA.

Mola n MPAKTIKA onuacia Tou alyopiBuou tou ‘moANamAacIacpol
ald pwotkd'; MNote yivetal xprion autol Tou TPomou TOAATTAACIA-
ouoU SUo akepaiwy;
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Eicaywyn

EKTOC ammo Toug alyopibuouc, onuavtikn évvola yia tnv NMAnpo@opikn
givat kat n évvola twv "dedopévwv". Ta dedouéva amobnkevovtal oTov
umoAoytoTr He T BorBeta Twv Aeyouevwy "Souwv dedopévv'. Ocwpw-
VTaC Toug alyopiBuoug kat Tig douég Sedouévwy Hia adldomaotn evo-
NTa puropei va AexBei 0T1 n evétnTa autr TEMKA anotelei Tn Baon vog
TTPOYPAUUATOC TTOU EMAUVEL éva TPORANMA. XTO KEQAAAIO AUTO YiveTal
pia eloaywyn oTig omoudaloTtePeC SoUEC SESOUEVWV KAl TIG AVTIOTOIXEC
TTPAEEIC TTOU UITOPOUE VA KAVOUUE PE AUTEC, OTIWG €ival n avalritnon, n
€loaywyn Kat n e€aywyn otolxeiwy, kKabwg kat n Tagivounon.

AbakTiKoi oTé)OL

YT10X01 TOU KEPAAaiou auTou gival ot pabnTéc:

U va artiohoyoUv tn omoudaidtnta Twv Sedopévwy yia tnv emiluon
€VOG TpoBARaToC,

U va emonuaivouv tnv adidonaotn evotnta aiyopibpuwyv kat Sopwv
dedopévay,

U va ekteholV YeVIKEG AOKNOEIG KAl A0KAOEIC avalATnong Kat Tagivoun-
ong Ye xprion tTng Soung tTou Tivaka,

U va opiCouv Ti¢ Sopég TNE 0TOIRAC KAl TNG OUPAG E TIG VTIOTOIXEC AEl-
ToupYyieg,

U va opilouv tnv évvola tTng avadpopr Kat va EKTENOUV ATAEG OXETIKEG
QOKNOELG,

U va yvwpilouv ti¢ Sopég tne Miotag kat Tou §évdpou.

MpogpwTtAOEIC

3 ‘Exeig akovoel yia tov 6po FIFO;

3 Tvwpileig 6t umopei va e€opolwbei otov uTTOAOYIOTH HIa OUPd av-
BpWTWV, TPEVWV 1 TIPOYPAUMATWY;

3 Ymapyel SuvatdtTnta Taxutepng avalntnong Kiag minpogopiag ava-
MEOA 0€ TTOAEG KAl JIE TTOLOV TPOTIO;

3 Zépeig av umdpyouv moAAég péBodot yia va tagivopnbouv kdamola
QVTIKEIpEVQ;

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



3.1 | AebSopéva

Ta Sebouéva (data) gival n a@aAIPETIKA avamapaoTacn TNG MPAYUATIKO-
TNTAG KAl CUVETIWG pia amAomoinuévn oYn tng. MNa mapddetyua, é0tw éva
apxeio paBntwv evog oxoheiou. Ta xprioipa dedopéva mou amoBnkevo-
VTal €ival TO OVOUATEMWVUHO, N NAIKIQ, TO QUAO, N TAEN, TO TUAMA K.ATT.,
Ox1 OpWG TO BAPOC, To LYOC K.ATL Ta dedopéva, Aotrmoy, gival akatépyaota
YEYOVOTQ, Kal KABe @opd n emAoyr Toug e€aptdTal amo Tov TUTTO TOU
npofBAnuatoc. H cuNoyn Twv akaTéPyaoTwV SeSOUEVWVY KAl O CUOXETI-
OMOC¢ Toug Sivel we amoTtéheopa TN mAnpogopia (information). Aev ival
€UKOAO va 600¢l emakpIBAC opIoPOC TNE évvolag TNE TANPOPOPIAC, AAAd
pmopei va BewpnBei 6t 0 aAydplBuoC gival To HéCO yla TNV TTapaywyn
minpogopiac amd ta dedopéva. Me Bdon tic dedopéveg MAnpoPopieg
Aaupavovtal S1apopeg amo@ACELg Kal YivovTal EVEPYELEC. TN CUVEXELD
QUTEC Ol EVEPYELEC TTAPAYOULV VEQ SeG0UEVQ, VEEC TTANPOPOPIEC, VEEC OTTO-
PAOELG, VEEC EVEPYELEG K.0.K. H péTpnon, n kwdikomoinon, n petddoon
NG MANPOYOPIAC amoTeENE AVTIKEIUEVO HENETNC EVOC IB1aiTEPOU KAASOU,
™¢ Oswpiag MNMAnpogopiwyv (Information Theory), mou eival éva 1dlaitepa
onuavtiko medio TN NMANPOPOPIKAG.

‘Onwg n NMAnpogopiki opileTal WG EMOTAUN 08 CUVAPTNON UE TNV €V-
vola Tou aAyopiBuov, katd tov idlo Tpomo n MAnpogopikn opiletatl Kat
o€ oxéon pe v évvola twv dedopévwv. Etol, NMAnpogopikn Bewpeital n
EMOTAMUN TTOU peAeTA Ta dedopéva amd TIC AKOAOUOEC OKOTTIEC:

[J YAkoU. To uhiko (hardware), Snhadn n unxavn, emtpénet ota dedo-
péva eVOC TPOYPAUMATOC Va amoBnKevovTal oTnv KUPLa UvAN Kal
OTIC TIEPIPEPEIOKEG CUOKEUEC TOU UTTOAOYLOTH HE SIAPOPEC avaTapa-
otdoelC (representations). TéToleC HopPEC ival n Suadikr, 0 KWOIKAC
ASCII (BA. mapdptnua), o kwdikag EBCDIC, To cupminpwpa tou 1R
TOU 2 KA.

[J T\woowv mpoypappaticpov. Ot Y\OOOEG TTPOYPAUUATIONOU udn-
AovU emmédou (high level programming languages) emtpémnouv tn
xprion Std@opwv TUTWV (types) petapAntwv (variables) yia va mept-
ypdwouv éva dedopévo. O petappaoTtric Kabs yAwooag povTilel yia
NV amodoTIKOTEPN HopPn amobrikeuonc, amd MAeUPAC UAIKOU, KABe
METABANTAG OTOV UTTOAOYIOTH.

[J Aopwv Agdopévwyv. Aour Sedopévwy (data structure) gival éva
oUVoAo Sebopévwy padi Pe éva 0UVONO EMITPEMTWVY AEITOUPYIWY ETTH
avtwv. Na mapddetyua, pia tétota doun givat n eyypaen (record),
TTOU UTTopEi va Teptypd@el éva €idoc, éva mpdowmo KA. H eyypaen
amoteAeital amo ta media (fields) mou amoBnkevouv XapPaKTNPIOTIKA
(attributes) SlapopeTikoU TUTTOU, OTIWC Yia TAPASEIYHa 0 KwSIKOG, N
nieptypa@n KA. AMNN popen dourig dedouévwy ival To apyeio mou
amoteleital amd éva ouvolo eyypagpwv. Mia emtpenTtr AelToupyia o€
éva apyxeio givat n oeiplakn TPOoTTEAAC OAWV TWV EYYPAPWY TOU.

[] Avaluong Aedopévwy. Tpomol kataypa@ng Kat aAANAOGUOXETIONG
Twv Sedopévv PEAETWVTAL £TOL WOTE VA avamapaotadei n yvwon
yla TpaypaTtikd yeyovota. Ot texvoloyieg Twv Bdoswv Aedopévwv
(Databases), Tn¢ Movtelomnoinong Aedopévwy (Data Modelling) kat

3. AOMEX AEAOMENQN KAI AATOPIOMOI

Mua B€on pvApung (byte) €xel
wgG neplexépevo 11110001 H

TR ynopel va naplotdvet:

owka ASCII 437

Owka EAOT 928

O0wka EBCDIC

Haouévo aképato)

MIARpwHa wg npog 1)

MAARpwHa WG npog 2)
Akopun pnopei va givat
TUAPO €VOG aKEPaLOU OE
2 1 4 bytes, kaBwg kat
€vOG aplBpoU KvNTAg
unodLacToAnG.

‘Ocov agopd otn QUOIKA
onpacia Ing, av pev givat
XapaktApag, 16te anoteAei

MEPOG HLag aA@aplBunTIKAG

otaBepdg, eva av
npoKeLtal yla apBpntikA
A, 1ét€ pnopei va eivat
dedopévo, dleuBuvon

MVAPNG A KOOKAG EVIOAAG

npoypdupartog,.

0 To XapaKtApa _ OTOV KW-

0 To xapaktipa p oTovV K®-

0 To xapaktripa 1 otov K®-

0 Tnv tun 241 oto duadiké
oUotnpa (wg un npoon-

0 Tnv tpn -14 oto duadikd
olUotnpa (wg Nnpoonpa-
opévo aképalo oTo CU-

0 Tnvn -15 oto duadiké
oUotnpa (WG npoonpa-
OMEVO aKEPULO OTO OU-
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¢ Avamnapdotaong N'vwong (Knowledge Representation) avrikouv
O€ AUTH TN OKOTIA PENETNG TWV OESOUEVWV.

3.2 | AAyop1Bpol + Aopég Aedopévwy =
Mpoypaupata

Ta dedopéva evog mpoPArHatog amobnkevovtal 0ToV UTTOAOYIOTH, iTe
oTNV KUPLA UVAUN TOU €iTe 0N SeuTEPEUOVOA PUvrun Tou. H amoBrikeuon
autn Sev yivetal katd évav Tuxaio Tpdmo aAd cuotnuatikd, SnAadn xpn-
olpomolwvtag pia Soun. H évvola tng douric dedouévwy (data structure)
givat onpavtikn yia tnv MAnpo@opikn Kat opiletal pe tov akdAoubo tu-
TIKO OPIoUO.

Aoun Aedouévwy gival éva o0voro amoBnkeuuévwy Sedouévwy mou
vpiotavtal emeéepyaoia amé Eva aOvoAo AEITOUPYIWV.

KaBe popon doung dedopévwy amoteAeital amod éva oUVOAO KOUBwV
(nodes). O1 Bactkég Aertoupyieg (i aliwe mpdéelc) emi Twv Sopwv dedo-
pévwv gival ol aKOAOUOEC:

U Npooméhaon (access), mpooPacn oe évav KopPo pe okomd va e€eta-
00¢i j va tpormomolnBei To meplexdUEVS Tou.

0 Ewgaywyn (insertion), SnAadn n mpoobnkn véwv KopPwv o€ pia umdp-
xouoa doun.

0 Awaypagn (deletion), mou amote)ei To avTtioTPo@o TNG ElCAYWYNAC, ONn-
Aadn évag kopPoc agatpeital amd pia dopn.

0 Avalitnon (searching), katd tnv omoia mpoomeAavvovTal ot KouBot
piag Soung, TPOKEIEVOU VA EVTOTIIOTOUV €VaC I TTEPIOOOTEPOL TTOU
€xouv pia dedopévn 1816TNTO.

0 Ta§wvépnon (sorting), 6mou ot koot piag doung dtatdooovtal Katd
avéouoa ) Bivouoa oelpd.

O Avuiypa@n (copying), katd tnv omoia 6Aot ot kool ) peptkoi and
TOUG KOMPBOUC piag dopng avtypdgovTtal o€ pia AR dopn.

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

0 Alawplopdg (separation), mou amotelei Tnv avtiotpoen mpdén g
OUYXWVEUONG.

3TNV PA&nN OTAvIa XPNOILOTTOIOUVTAL KAl Ol OKTW AEITOUPYIEC Yla KATTOla
dopn. ZuvnBéotata mapatnpeital To aivopevo pia dour dedopévwy va
eivat amodoTikdTEPN amd Wia AAn dopn e Kpttrplo KAmola Asitoupyia,
yla mapdadetypa tnv avalritnon, aAAd Ayotepo amodoTIKH yia KAmola
AAAN Asttoupyia, yia mapddelypa Tny eloaywyn. AUTEC Ol TTAPATNPHOELC
e€nyouv a@' evog tnv Umapén S1aPOoPETIKWV SOUWY, KAl aQ' ETEPOU TN
omoudaldTNTA TN EMAOYNG TNG KATAAMNANG Soung KABe popd.

>1n ouvéxela Tou BiAiou autol Ba yivel MAnpéotepn mapouaiacn evah-

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



AakTIKWV dopwv dedopévwy. QoT1do0, 0TO oNnUEio autd Toviletal OTL
UTTAPXEL LEYAAN e€apTnon HeTa&l NG doung Sedopévwy Kal Tou alyo-
piBuou mou emefepydletal Tn dopn. MANOTA, TO TPOYPAUA TIPETTEL VA
Bewpei tn Soun Sedopévwy Kat Tov alyoplOuo we pia adldomaotn evo-
ta. H mapatripnon aut) dikatohoyei tnv e€icwon mou SiatunmwOnkKe To
1976 amd tov Wirth (mou oxediaoe kat uhomoinoe tn yAwooa Pascal)

AAyopiBuol + Aouéc Asdouévwy = lMpoypduuara

QoT600 Yla TNV TANPECTEPN KATAVONOHN TNG OXE0NG AUTHG OTN CUVEXELD
Ba eeTaobei éva TéTol0 TMPOPANUA.

MAPAAEIrMA

‘Eotw 6T mpémel va ypagei évag alyépiOpog mou va déxetal wg eicodo
TO Ovoad VoG ouvdpounth Tou OTE Kat va divel wg €060 1o TNAéPw-
VO TOou.

Mpwtn Abon

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

ANyOp1Bpoc: H akohoubBia aviyveletal péxpt va Bpebei to {ntovpevo évo-
pa Tou ouvpounTt O, Kal ekTUTIVETaL To TNAEPWVO T,. O aAyopiBuog
auTOC ival amodoTIKOC YA CUVOPOUNTEC EVOC XWPIOU 1 Hiag KWHUOTIOAN,
AN Yla cuvOpopNTEG piag peydAng mOANG sivat xpovoépoc.

Asgvutepn Abon

Aopn Agdopévwv: Xpnaotpomoleital Kat mdAL n akoAouBia Tng mpwtng
Auong, aAAd aut) TN Yopd ot cuvdpounTéG gival Tagivounuévol Ae€iko-
ypa@ikd. EmmAéov Snuiouvpyeital pia eUtepn akohoubia pe Ta oTolxEia
(An,), (B)n,), .., (Qn,,). KaBe otorxeio ¢ deutepng autrig akohoubiag &i-
VEL Y0 KABe ypaupa tou aAd@aPBATou tn Béon n, (yiai =1, 2, .., 24) otnv
TPWTN akoAouBia pe To MPWTO dvopa cuvdpountr mou apxifel and To
YPAUUa auTo.

AXyOp1Op0G: ApriveTal yla Aoknon oTo padnth.

O1 bopég edopévwy dlakpivovTtal og U0 PeYANEG KATNYOPIEG: TIG OTA-
TIKEG (static) katl Tig Suvapuikég (dynamic). Ot Suvapikég dopég dev amo-
BOnkevovtal o€ cuvexOueveg B€oelg pvnung al\d otnpifovtal otnv TE-
XVIKI TNG Aeyopevng Suvaulknig mapaxwpnong uviung (dynamic memory
allocation). Me aA\a Aoyia, ot Sopég autég dev éxouv oTabepd péyebog,
OANA 0 aPIBUOC TWV KOPPBWVY TOUC LEYAAWVEL KAl [IKPAiVEL KABWE 0TN
Soun elodyovtal véa dedopéva ) Staypagovtal Kamota dedopéva avti-
ototxa. ONeg o1 oUYXPOVEG YAWOOEG TIPOYPAUHATIOUOU TIPOCPEPOUV TN
Suvatotnta SUVaNIKAG Tapaxwenong MVAUNG. QoTtdoo, EUEIC 0Tn OuVE-
X€la Ba e€eTdooupE HOVO TIC OTATIKEC SOUEC TTOU €ival EUKONOTEPEC OTNV
Katavonon Kal Tnv uhormoinaor Toug.
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2x. 3.1. lNapadeiyuatra
mvdkwv (uovodidoTatog,
Siodigotaroc,
10106140TATOC)

3.3 | Mivakeg

Me tov 6po otatikr Sourj ebouévwy evvoeital 0TI TO akpIREC péyebog
NG amartoVPEVNC KUPLAG UVAMNG KaBopileTal KATd TN OTIyr) TOU TTpOo-
YPOUUATIOHOU TOUG, KAl KATA CUVETTELQ KATA TN OTIYMA TNG LETAPPAONG
TOUG Kalt Ol KATA TN OTIyHr TNG EKTEAEONG TOUG TTpoypdupaTog. Mia dAAn
onuavtiky Sla@opd oe oxéon Ue TIC SuvauikéG SouéG ival OTL Ta oTolkeia
TWV OTATIKWY SOUWY amoBnKeVoVTAl O GUVEXOUEVECG BETELC VANG.

>tnv mpdén, ol otatikég Sopuég LAoTToloUVTAL UE THVAKEG TTOU Hag €ival
yvwoToi amé dAa pabripata kail urrtootnpifovtal and kabe y\wooa mpo-
YPAUUATIOHOU. MTTOPOUE VA OPICOUIE TOV TTIVAKA WG pid SO TToU TIE-
pléxel otolxeia Tou idtou TuToU (SNAAdH aKEPAIOUC, TTIPAYUATIKOUG K.ATT).
H dnAwon Twv otolxeiwv evog mivaka kat n pébodog avapopdg Toug
e€aptatal and Tn CUYKEKPIUEVN YAwooa uPpnAol emméSou mou xpnot-
poroleital. Opwg, YeVIKAE N ava@opd 0Ta OTolxEla VO Tivaka yivetal pe
TN Xprion Tou cUPBOAIKOU OVOUATOC TOU TTiVAKA aKOAOUBOUUEVOU aTIO
TNV TIUN EVOC N TEPIOCOTEPWV SeIKTWV (indexes) og mapévOeon 1} ayKUAn.

‘Evag mivakag pmopei va gival povodidotatog, aAd oTn YeVIKOTEPN TTE-
pintwon umopei va eival S1od1dotatog, TplodldoTatog Kal YeVIKA v-81d-
oTatog mivakag. Ooov agopd oToug S1o81A0TATOUC THIVAKES ONUEIWVETAL
oT1, av o péyebog Twv duo SlacTAacewy gival {00, TOTE 0 Tivakag AéyeTal
TETPAYWVIKOG (square) Kat YeVIKA cupBoAiletal wg mmivakag n x n. MaAiota
pmopoUue va Bewpricoupe To Slodidotato mivaka OTl gival €évag Hovo-
Sidotatog mivakag, 6mou kKABe B€on Tou TIEPIEXEL £va VEO LOVOSIAOTATO
mivaka. Xtn ouvéxela divoupe Suo amid mapadeiypata xpriong mvAakwy,
Ta omoia otnpifovtal o akyopiBuoug Tou TPONYOUUEVOU KE@alaiou.

MAPAAEIrTMA 1. EOp€oN TOU HIKPOTEPOU CTOLXEIOU EVOG
Hovodidotarou mivaka

Aivetai évag povodidotartog mivakag table 100 otoixgiwv. Na oxedia-
o0&l alyop1Opog mou va BpioKel TO HIKPOTEPO OTOIXEIO TOU.

AAyépLOpog EA&X ITivoxo
Asdopéva // table //
Min « table[1]
Twa 1 and 2 péxpt 100
Av table[i] < Min téte Min <« table[i]
Télog_enavdAnyng
AnoteAéopata //Min//
Télog EXGy Hivaxa

>Tov aAyopiOuo autd apyikd TO TTIPWTO OTOIXEIO TOU TIVAKA EKXWPEITAL
oTn HETABANTA Min. XTn ouvéxela kABe emOpEVO OTOIXEIO TOU TTiVaKa £&e-
tadetay, av gival HIkpoTEPO TNE Min Kat av vati, ToTe avtikablotd 1o mpo-
nyoupevo. Etol oto 1éAo¢ Ba undpxel otn petafAntri Min 1o HIkpoTEPO
oTolxeio 6VAou Tou mivaka table.
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MAPAAEITMA 2. EUpeon aOpoicpatog oTolxeiwv
SiodidocTatov mivaka

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

3TN ouvéxela akoAouBei o alydplBuog mou emAlel To mPSPRAnua. MNa ka-
AUTepn katavonon onpelwvetal, 0Tt ot Vo pwTot Bpoxol undevilouv Tig
avtioTolxeg petafAntég mou Ba umodexBouv ta abpoiopata. Autd gival
Mia TaKTIKH TTou TIpéTel va epapuoletal omotedrimoTe ota mpoPAiuatd
pag éxoupe va ummoloyicoupe abpoiouata.

AAyépLOpog Abp IIivaxa
Aedopéva // m, n, table //
sum « O
Tia 1 and 1 péxpL M
row[i] «< O
Télog_enavdaAnyng
Tia j and 1 péxptL n
col[j] « O
Télog_enavdaAnyng
Tia 1 and 1 péxpL M
Tia j and 1 péxpL N
sSum <« sum + table[i, ]
row[i] <« row[i] + tablel[i,]j]
col[j] « col[j] + tableli,]]
Télog_enavdaAnyng
TéAog_enavaAnyng
AnoteAéopata // row, col, sum //
Télog ABp ITivoxa

O S1mA6¢ eppwheupévog Bpoxog mou akoAouBei Toug SVo TPWTOUG
am\oug Bpdxoug givat n kapdid Tou akyopiBuou, dmou yivovtat ol uTToAo-
ylopoi mou {NTd n EKQWVNON Tou MAPASEIYUATOC. MEVIKA O& EUPWAEUUE-
voug Bpoxoug, Hia T METABANTAC Tou e§WTEPIKOU BPOXOU TTAPAUEVEL
oT1abepr), 600 HETARBANETAL N TIUN TNG METABANTAC TOU E0WTEPIKOL Bpod-
XOU. M0 CUYKEKPIUEVA, OTOV AAYOPIOUO HAG ApXIKA TO | AApBAVEL TNV TIUA
1 kat 1o j Stadoxikd Ti¢ TIHEG 1,2,...,n. Katomy, To i Aaufdavel Tnv T 2,
€V TO j Kat TaAL AapBavel Siadoyikd Ti¢ TipEG 1,2,...,.n. H dtadikacia autn
emavalaupaverat péxpt to i va At tnv TR m.

O enoépevocg mivakag gival évag diodldotatoc mivakag 5x5. Av o mpon-
YOUUEVOG aAyOpIOuog epappooBei oTtov Tivaka auTd, TOTE Ol TIUEG TWV
OTOIXEIWV TOU TTiVvaKa row TrapouactalovTal oTnyv TEAEUTAIa KAaTaKOpU PN
OTAAN, EVW Ol TIEG TWV OTOLXElWV Tou Tivaka col mapouatdlovtal otnv
TeAevTaia ypapur tou mivaka. TEAo¢ To cuvoAiko dBpoloua sum TTapou-
olaletal otnv KAtw-6€€1a ywvia.
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n-1
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Top

- N W N~

2. 3.3 Ydonoinon otoifag
UE xprion mivaka

Mivakag table MNivakag

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
MNivakagcol | 90 166 123 106 127 612 Sum

O1 mivakeg Xpnotpevouy yla tnv amobrkeuon kat Staxeipion Vo omou-
Saiwv dopwy, Tn¢ otoifag (stack) kat Tng oupdc (queue), mou Ba e€eta-
000UV AeMTOUEPECTEPA OTN OUVEXELD, ETIEION XPNOILOTIOIOUVTAL OE TIAN-
BwpPa TTPAKTIKWY EQAPLOYWV.

3.4 | Z1oifa

Mia otoifa dedopévwy potdlel pe pia otoiffa amd mdra. Ma mapddelyua,
kAaBe mdto mou mAévetal TormoBeTeital TNV Kopuen (top) Tng oToifag
TWV TMATWY, EVW Yid OKOUTTIOUA AP AaveTat Kal AL To TMATO TNE KOPU-
en¢. Avtiotolxa, Ta dedopéva mou Bpickovtal oTnv KopuPn TG oToifag
Aaupdvovtal mpwTa, VW autd mou Bpiokovtal oto Bdbog tng otoifag
Aappdavovtal tedeutaia. Auth n néBodocg enefepyaoiag ovopdletal Tedsu-
Taio uéoa, mpwto é€w i} amM\oVoTEPA PE TNV ayyAIKr cuvtopoypagia LIFO

N N

Ewoepxdpeva E€epxdpeva
otouxeia otouxeia D
L C L
B B B
A A A
Mua otoiBa pe H otoiBa petd H otoifa petd
1pia atowxeia TV el0aywyn tnv e&aywyn Tou
Tou otouxeiou D otowxeiou D
(Aettoupyia (Aettoupyia
wBnon) anwénan)

Zy. 3.2. Nertoupyiec otoifag

(Last-In-First-Out). Z1a aplotepd tou emépuevou oxnuatog divetarl pia
oToifa pe tpia oTolxeia, evw oTo KéVTPOo mapouactdletal n idla otoifa pe
éva pOOOETO OTOLXEIO OTNV KOPUPH TNG.

AVO gival ol KUpPLEC AelToupyieg o€ pia otoifa:
LI nw6non (push) otoixeiou otnv kopuer TNG otoifag, kat

L nanwbnon (pop) otoixeiou amo ) otoifa.
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H Stadikacia Tng wnong mpémel omwodnToTE va eNEYXEL, av n oToifa
eival yepdtn, onote Aéyetal 0T1 cupaivel umepyeiion (overflow) Tng
otoifag. Avtiotoixa, n Stadikacia anwOnong eAéyxel, av utdpyel Eva
TouldloTov oTolyeio otn otoifa, SnAadry eAéyxel av yivetal urroxeidion

(underflow) Tn¢ oToifac.

Mia otoifa pumopei va uhomotnBei moAU eUKoAa pe T BorBsla evog po-
vodldotatou mivaka, 6mwg @aivetal oto oxrpa 3.3. Mia fonBntikn peta-
BANT (pe dvopa ouvnBwg top) xpnotpomoleital yia va Seixvel To oTolyeio
TTOU TOTTOBETHONKE TEAEUTAIO OTNV KOPUPN TNC oToifac. MNa TNV elcaywyn
€VOG VEou oTolxeiov otn oToifa (WOnon) apkei va auénBei n petafAntn
top katd éva kal otn Béon autr va 10éA0&l To oTolxeio. AvtiBeTa yla Tnv
e&aywyn evog otolxeiov amd tn otoifa (amwbnon) e€€pxetal TPpWTA TO
otolxeio mou Seiyxvel n peTaANTH top Kal TN CUVEXELa N top HELWVETAL

KaTd €va yla va Seixvel Tn véa Kopuen.

3.5 | Oupa

Ot oupéc gival kaBnuepvo @aivopevo. Na mapddetypa, oupéc Snuioup-
youvTtal 6Tav dvBpwrrol, auToKivNTa, EPYACiES, TPOYPAUUATA KA. TTE-
pluévouy yla va eumnpetnBouv. To Bépa gival TOGo oNUAVTIKO Kal JE
TETOIEC TTPAKTIKEC EMMTWOELS, WOTE €vag 181aitepog kKAAdo¢ Twv Mabn-
patikwy, n Emyeipnolakn Epeuva (Operations Research), kat 1dlaitepa n
Oewpia Oupwv (Queueing Theory), HEAETA TN CUUTIEPIPOPA KAL TNV ETTi-
Soon Twv oupwv. Z€ pia oupd avapovng He avBpwmouc, cupfaivel va
egunnpeteital ekeivog TOU 0TABNKE OTNV OUPA TTPWTOG ATTO GAOUG TOUG
AaMoug (av kal umapyouv e€alpéoelg mou Ouwg dev Ba e€etacBolv oto
BiBAio auto). H pébodoc autn enefepyaciag ovopdletal lNpwrto péoa,
mpwTo £€w 1} amAoVOTEPA aKOAOUBWVTAC TNV AYYAIKH] CUVTOHOYPAYia

FIFO (First-In-First-Out).

AVO gival ol KUPLEG AEITOUPYIEC TTOU EKTEAOUVTAL OE Hia oupd:

[J naoaywyr (enqueue) otolkeiov 6To Miow AKPO TNG OUPAG, Kal

L] n e€aywyri (dequeue) oTolxgiou amod Tto unmpdc AKPO TNG OUPAC.

Apa, og avtiBeon pe Tn doun NG oToifag, OoTNV MEPIMTWON TNG OUPAC
amaitouvTtal V0o SeIKTEC: 0 gumpdc (front) kal o rmiow (rear) SeikTng, TOU
pag Sivouv tn B€on Tou oTolxeiou Tou o€ TPWTN gukalpia Ba e€ayBei kal

n B€0n Tou oTOoIXEIOU TTOU WOAIC EICHADE.

210 oXfMa 3.4 @aivetal pla oupd Pe T€ooEPA OTOLXElA (A1), TNV oTToia
gloayetal éva véo oTolxeio (B) kat akohoLBw¢ e€dyeTal éva oTolkE(o.

<—|52f7]a]— [512[7]4]8]

b bt

eunpég  niow €Unpog niow
(front) (rear) (front) (rear)

a) Mwa oupd
pe 4 otowxeia

B) H oupd petd
TNV €L0Aywyn Tou
otowxeiou 8

2. 3.4. Eioaywyn kai e€aywyrj amd ovpd

[127]4]8]

b

eUnpég  niow
(front)  (rear)

y) H oupd petd
v e§aywyn tou
otowxeiou 5
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Mia oupd pumopei va uhomolnBei pe tn PoriBela evog povodiaotatou miva-
Ka, OTIWG paivetal oto oxfiua 3.5. Na tnv elcaywyn evog vEou oTolxEiou
oTtnv oupd auv€dvetal o Seiktng rear Katd éva kal otn Béon autr amobn-
KEVETAL TO OTOLXE(0. AVTIOTOIXA YIa TN A€IToupyia TNG e€aywyng, e&€pxeTal
To otolxeio mou Seixvel o deiktng front, o omoiog otn cuvéxela avédvetal
Katd éva, yla va Seixvel To emOpEVO oTolxeio Tou mpokeital va e§axOei. X e
KABe mepinmTwon OpwG, PETEL VA EAEYXETAL TIPLV ATTO OTTOLAOATIOTE EVEP-
YELQ, av uTtapxel EAeVBEPOC XWPOG OTOV TTIVAKA YIa TNV EI0AYWYN Kal av
urtdpxel £va ToUAAXIoTOV OTOIXElO Yia TNV §aywyn.

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

o | | BT T T [ & [ 1]
tot

€UNPOG niow
(front) (rear)

2x. 3.5 YAomoinon oupdc e xprion mivaka

/

\
FIFO KAI LIFO

‘Onwg gidape n doun Tng otoifag Aettoupyei pe Tn uéBodo FIFO. Ot dUo auTég péBodol €Xouv APKETECG
XPNOELG o€ paypatikd mpoPAuata. Ag Bewpriooupe yla mapddelyua tnv mepintwon evég amodn-
KEUTIKOU XWPOU UIAG ETTIXEIPNONG. Z€ KABE amoBrikn yivovTtal EI0aywYEG EI0WV TTOU TIPOEPXOVTAL ATTO
ayopég amod MPOUNBEUTEG, av N EMIXEIPNON Eival EUTTOPIKN 1 ATTIO TNV TTAPAYWYH, AV TIPOKELTAL YiA
Blounxavikn emixeipnon. Ta umopevaTa 1 TPOIOGVTA TOTTOBETOUVTAL GE KATIOIOUG XWPEOUGC, amodn-
KEC, pa@La KA. OTav yivovtal TwANoEelg Kamolwv 18wV, Ta €idn autd Byaivouv amd tnv amodrkn kat
amootéAovTal oToug TEAATEC. ETOl eloaywy£q Kat e€aywyég 18wV yivovTtal CuveEXWS oTnV amoBrikn
avahoya pe tn Stadikacia mpopunOelwy Kal TN por TWV TTWARCGEWV.

Y& pia Sedopévn oTiyun yia Karmolo €idog umopei va unidpyxouv amobnkeupéva KAmola TEUAxLA TTou
poépyovTal anmd ia mapaiafn kat kamota aAAa mou uttpxav 1o mptv. ‘Otav mpénel va e§ayOei
Aourév éva tepdylo amd autd To €idog, MPOKUTTEL TO TTPOPRANUA, and mola maptida mpémel va givay;

H amdvtnon oto epwTtnua auto €xel GUOIKN Kal AoyloTikn aia. Av To €idog auto Sev emnpeadetal
amo To XpOvo, TOTE iowg Oev €xel LeyAAn onpacia n emAoyn. Av Ouwd TTPOKELTAL Yia €ido¢ TTou pmopei
va aAowwBei 1} €xel npepounvia ANéENG (m.x. @appaka), TOTE gival @avepo OTL TPETEL va EMAEYEL TO
TTAAAIOTEPO. XTNV TTEPIMTWON auTr Aotrmdv pémel n e€aywyr Twv 18wy va yivetal pe T pébodo FIFO
Kal ouvnBwg emagisTal oTov amoONKAPIO VA KAVEL TN CWOTH EMAOYN.

E€iocou SuokoMo gival To MpOBANUa auTtd amd TNV OIKOVOUIKN Kal AOYIOTIKY OKOTIId, TTou HAAIoTA
a@opd 6Aa Ta €i6n Ye N xwpic nuepopnvia AnEnG. Ag uToBEcOUE OTI Pia ETTIXEIPNON €XEL TIPAYUATO-
TIOINOEL TIG ETTOPEVEC AYOPEG KAl TTWANCELC Yia éva €idoc.

Ayopéc
Moco6tnta Twn povddag
1/1/02 4 10 40
15/1/02 6 12 72
2YNOAO 10 112

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



NwAnRosig

Moc6tnta Twn povadag
30/1/02 5 20 100

Amé Ta mMapandvw oTOIKEIQ ayopwV Kal TTWANCEWV SNUIOVPYEITAL N EMTOEVN KapTéa gidouc.

Kaptéha gidoug

Mogotnta A&ia kéoToug

Ynghotno
11102 Ayopd 4 4 40 40
15/1/02  Ayopd 6 10 72 112
30/1/02  MAnon 5 5 X Y

To mPoBANUa TTOU AVAKUTITEL OTIC EQAPHOYEC AUTEC Eival 0 KABOPIoPOC TwV TIHWV X Kat Y. ATIO TIG
TIMEG QUTEC e€AYETAL OTN CUVEXELD TO KABAPO KEPSOC, P TO omoio N emixeipnon Ba popoloynOei.

a) Aertoupyia LIFO

3116 30/1/02 ta 5 Tepdyia mou mouAndnkav BewpouvTal 0Tt AvKouV 0Td 6 TEPAXIA TNG TEAEUTAIAC
ayopdc, SnAadn pe Tiun povadag 12€. Apa X =5x 12 =60€ kat Y = 112 - 52 = 60. Twpa, To kaBapd
KépO0¢ TNG MWANoNG yivetat 100 — 60 = 40.

B) Nertoupyia FIFO

3116 30/1/02 ané ta 5 tepdyia mou mouAnOnkay, tTa 4 givat amod tnv ayopd tng 1/1/02 kat to 1 and tnv
ayopd tng 15/1/02. Apa 1o KOoTOG TouG Eivat X =4x 10+ 1x12=52 ka1 Y =112 -52 =60.Twpaq, TO
kaBapo képdog TG MWANoNG yivetar 100 — 52 = 48,

y) Aetrtoupyia pe tTn otadpikn péon Tipn

ASYw T™¢ au€nuévng TOAUTTAOKOTNTAG TWV AVTIOTOLXWV TTPOYPAMMATWY, AAAA KAl TWV ATTAITOVUEVWY
OladIKACIWY Ol TTEPIOCOTEPEG EMIXEIPNOELG EQAPUOlOLV TN PEB0SO TNG OTABUIKAG péong TIMAG. H
TeNevTaia yla o mponyoLuevo napdadelypa givat 112/10=11,2. Apa X=5x11,2=56 kat Y =112 - 56

= 56. 2tnv mepintwon autr To kabapd képdoc yivetal 100 - 56 = 44¢€.

- J

3.6 | Avalitnon

To mpoPAnua tng avaliitnong (searching) evdg otolyeiou oe mivaka givat
1Olaitepa evola@épov Aoyw TG XPNOIUOTNTAG TOU O TTARBOG EQPAPHOYWV.
Ynidpyouv apketég péBodot avalritnong oe mivaka mou e€apTwvTal Kupi-
WE Ao TO AV O TiVaKaA( givatl Taivounuévog 1 oxt. Mia GAAN TTapApETPOC
gival av o mivakag mepléxel oTolkeia mou sival Oha Sidpopa petadd Tougn
oxt. Ta otolxeia Tou mivaka pmopei va gival aplOunTikd rj aA@apBunTikd.

H mo amAi popen avalitnong oTolxeiov o€ Tmivaka ival n oglpiakn
(sequential) | yoauuikn (linear) uéBodoc. ETol yla Tov EMOUEVO akyopiBuo
Sequential Search vnotiBetal 6T1 avalnteital n Tipn key oto pn taévo-
pnuévo mivaka table. Metd tnv ektéAeon Tou alyopiBuou n petafAnth
position emotpé@el TNV TP 0, av n avaltnon ival AveTITUXAG, EVW av
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n avalnTnon ival eMTUXNG, TOTE EMOTPEPEL TN B€0N TOU OTOIXEIOL OTOV
miivaka (SnAadn, évav aplBud amod 1 wg n).

AAyépLOpog Sequential Search
Aedopéva // n, table, key //
done <« yeudnc
position « O
i« 1
'0co (done=yeudng) xat (I<=n) enavé&Aape
Av table[i]=key 1dT1e

done <« aAndnc

position « i
oAALAC

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

'Onw¢ ava@épBnke, Ta atolxeia ou mepléxovTal oTov mivaka table dev
givat tadlvopnpéva. Emiong, o mponyouuevog alydptBpog loxLel yla Tnv
TEPIMTWON 0mou KABE OTOIXEID UTTAPXEL Hia HOVO @opd oToV TivaKa. Av
KATTOLO OTOlXEl0 ep@avifeTal oTov Tivaka TTEPIOCOTEPO ATTO [ia POpPEG,
TOTE 0 aAYOpIBuOC Mpémel va TpormromolnBei katd 1o €€Ac: N HeTaPAnTh
done gival mepitth Kal n avaltnon cuveyxiletal uéxpt o TEAOG Tou Tiva-
Ka eNéyxovtag pe tn ouvOnikn i < n. EEGN\ov, av Ta oTolxeia Tou mivaka
eivat ta&ivopnpéva, Tote 0 aAyopIBoC TPETEL VA OTAPATAOEL, OAIG OU-
VAVTIOEL KATTOLO OTOIXEIO TTOU gival HeYOAUTEPO amd To avalnToUHEVo.

1 2 3 4 5 6 7 8 9
|52 [12]71[56] 5 [10]19]a0]45]|

MNa mapddetypa, oto mponyoLUEVO Oxnua mapouactdletal évag miva-
KOG TTOU TTEPIEXEL EVVEQ ATAEIVOUNTOUC akepaioud. ETol, yia Tnv emTuxn
avaditnon TnS TIMAC 56 amatrtovvtal 4 mpoomeAAoelC. AvTiBeTa, yia TNV
avalritnon tng (avomapktng) TiuAG 11 amartovvtal 9 mpoomneAdoElG OToV
mivaka, SnAadn odpwon oAOKANPOU TOU TTHVAKA. 2TO EMOUEVO OXIUa TIa-
pouacidletal évag mivakag Tou TEPLEXEL Ta idla oTolxeia aANd o€ Ta&vopun-
MEVN HopP®N. ZToV TTivaka auTd n avemTuxig avalitnon yta tnv tiun 11
TEPUATICEl META TNV TpiTNn MPOOTTABELa Kal TNV avAyvwaon Tou aplfuou 12.

1 2 3 4 5 6 7 8 9
| 5 [1w0]12]19]45[52]5 |71 ]90]

H oeiplakn péBodoc avalritnong eivat n mo amir}, aAAd Kal n Atyotepn
amoteheopatikn péBodog avalrtnong. Etol, Sikalohoyeital n xprion tng
MOVO OE TIEPITITWOELG OTTOU:

0 o mivakag givatl un ta&ivounuévoc,
0 o mivakag givat Hikpou peyéboug (yia mapddetyua, n < 20),

0 navaldtnon o€ éva CUYKEKPIUEVO TTiVAKA YiveTal OTTAvia,
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3n dokiA
4n SoKun
5n dokiun

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

Tn dokwnA —&4 key = table[1]
2n doKA C; key = table[2]

2. 3.6. 2eipiaxrj avalritnon

Y& eméuevo ke@ahalo Ba e€eTaocbei pia amoteAeopatikotepn péBodog
avalntnong, n duadikni avalritnon.

3.7 | Ta§wvépnon

H taktomoinon tTwv KopPRwv piag Soung He pia 1dlaitepn oglpd gival pia
TTOAU ONUavTIKA Aettoupyia mou ovouddletatl taéivéunon (sorting) iy did-
taén (ordering). ZuvnBwg n oglpd autn givat n avéovoa tdén (ascending
sequence) TNE TIMAG Twv PeyeBwv Tpog Taivounon. ATo To TPonyoUE-
VO TTAPAdElypa €ylve 0aPEC OTL oKOTTOC TG Tadivounong sivat va digu-
KOAUVOEei 0Tn cuvéxela n avaltnon Twv oToIXEIWV Tou Ta§IVoUnuéVoU
mivaka. H xpnootnta tng taivopnong amodelkvietal otnv mpdén o€
avapifunteg mepimtwoelg avalAtnong aplOunTikwy 1 aAeantikwy de-
Sopévwy, omwc o€ BiPAIoOnKovopikd cuoTAuata, Ae€IKE, TNAEPWVIKOUG
KATAAOYouU¢, KATaAdyouc poOpou €l00SHUATOC KAl YEVIKA TTAVTOU OTTOU
yivetat avalntnon amobnKeUUEVWY AVTIKEIUEVWV. 3TN ouvéxela Sivetal
£vag TUTTIKOG OPIOMOC TNG Ta&vounong.

AoBévtwv Twv oToIKElWY a,, a,, ..., @, N Taélvéunon ouviotatal ot
uetabeon (permutation) TG 6€0nN¢ Twv OTOIYEIWVY, WOTE va TOMOBETN-
Bouv o¢ pia osipd Ay Ayos o Ay, ETOL WOTE, So0¢eionc uiag ouvaptnong
bidraénc (ordering function), f, va ioxvet:

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

N

A&iCel va onuelwBei 61 n mponyouuevn ocuvdptnon Sidtaéng umopei va
TpomomnolnOsi, WoTE va KAAUTITEL KAL TNV TTEPIMTWON Tou N Ta&ivounon
yivetat pe pOivouoa taén (descending sequence) peyéBoug.

3. AOMEX AEAOMENQN KAI AATOPIOMOI
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Ta&wvounon guBeiag avrallayng

H pébodog tng tadivéunaonc eubeiag avrarayric (straight exchange sort)
Baociletal otnVv apxn TG oUYKpPLlong Kat avtalhayng (EUyWV YEITOVIKWY
oTolXEIWV, HéEXPIC 0Tou SlataxBouv OAa Ta OToIKEID. ZUUPWVA PE TN Ué-
B0od0 autn KaBe Popd yivovtal S1a8oxIKEC TIPOOTIEAACELG OTOV TTiVaKA KAl
METOKIVEITAL TO PIKPOTEPO KAELDI TN aKOAOLBIAG TTPOC TO APIOTEPO AKPO
Tou mivaka. Av o mivakag BswpnBei o katakopuen Béon avti o op1ld-
VTIa KAl Ol aKEPalol BewpnBoUV —eMOTPATEVOVTAC APKETH QPAVTACIA- WG
@uoalideg (bubbles) og pia de€apevn vepou e Bdpn cUPPWVA PE TNV
TIPA TOUG, TOTE KABE TPOOTIENAO OTOV TTIVOKA €XEl WG ATTOTEAECUA TNV
avodo NG uoaiidag oto katdAAnAo emninedo Bdapouc. H uéBodog eival

yvwoTh w¢ Tadivopnon euoalidag (bubblesort).

/

AOMEXZ AEAOMENQN AEYTEPEYOYZAZ MNHMHZX

Y€ HEYANEG TIPOKTIKEG EUTTOPIKEG/ETMOTNHUOVIKEG EQAPUOYEG, TO pEyeBOC TNG KUPLAG pvAng Sev emap-
Kel yla tnv amoBrikeuon Twv dedopévwy. XTnV TIEPITTWON AUTH XPNOLIHOTOloUVTAL EIOIKEG SOUEC YIa
Vv amoBnkevon twv dedopévwy otn dsutepeviovoa pvhpn, SNAadn Kupiwg oTo payvntiko dioko.
Ot e1d1kéc autég Sopég ovopdlovtal apyeia (files). Eivat yvwotd ot pia onpavtikn Stapopd petadu
KUPLAG MVAMNG KAl payvnTikou &iokou ival 0Tt otnv mepintwon tou diokou, Ta dedopéva dev xa-
vovtal, av Slakomei n NAekTpIKn mapoxn. Etol, Ta dedouéva Twv apxeiwv dlatnpouvtal akdun Kal
META TOV TEPUATIOUO EVOC TIPOYPAUUATOC, KATI TTou Sev ouPPBaivel TNV MePIMTWon Twv SOUWY TNG
KUPLAG PVAKNG, OTTWG gival oL ivakeg, émmou ta dedopuéva xavovtal dtav TEAEIWOEL To TPdYpappa. Ta
oTolxeia evog apyeiou ovopdalovtal eyypapég (records), 0mou kABe eyypaen amoteleital amd évan
neploodtepa mmedia (fields), mou Tautomolovy TNV eyypa@n, kai amd dAka media mou meptypdgouv Sid-
(POPA XAPAKTNPIOTIKA TNG EYYPAPNG. Ma mapddelyua, £0Tw n eyypagn evog padntn e media: Ap1o-
péC Mntpwou, Ovopatenwvupo, Etog Mévvnong, Taén, Turua. To medio AplBog Mntpwou TauTtomolei
NV €yypa@n Kat ovopdaletal mpwteov KA&LS (primary key) | amhd kAeibi. To medio Ovopatenwvupo
€MIONG TAUTOTOLEL TNV EYYPAQH Kal YI' auto amokaleital deutepelov kAeldi (secondary keys), av unidp-
X€L MpwTteLoV KAELSI. To mpodPAnua tng avalritnong (searching) piag eyypa@ng pe faon v Tiun Tou
TPWTEVOVTOC 1] VOGS SeuTtepeliovTog KAEISIOU O€ apxeia gival 1dlaitepa evdiapépov, av AneBei um'
OYPn n HEYAAN TIOIKIA(O TWV XOPAKTNPIOTIKWY TO0O TNG SoUn¢ (yia mapddetypa, otatikn fj Suvapiki,
TPOTOC 0PYAVWONC, HECO amoBKeUONG K.ATL), TOU TUTIOU TwV deSopévwy (yia mapdadetypa, aképalol,
KEIUEVO, XapToypa@Ikd Sedouéva, XpoVoaoEelpEég K.ATT), oo Kal TN avalntnong (dnAadn, ye Bdon to
TTPWTEVOV | TO SeUTEPEVOV KAELDI K.ATL).

~

NAPAAEIrMA

‘Eotw 671 0 apyikOg mivakag amoteAeital amo evvéa KAES1d, Ta €§AG:
52,12,71,56,5,10, 19, 90 kat 45. H péBodog epappolopevn o auta
Ta evvéa KAE1S1d e§eNicOETAL OTIWG PAIVETAL OTO EMOUEVO OXNMA. KaOe
@opd To Tagivounpévo THRHA Tou Mivaka eu@avifetal pe XpWHA, EVW
Ta oTOolXEia TTOV oav PUOAAiSEG avépyovTal HEoO GTOV TVOKA EVTOTI-
Covtal pe 1o avtiotolyo Bélog ota S&€1d Toug. KaBe popd epgavifetal
n taén tng emavainyng (i).
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Apxikd Tehkd
KAELdLd KAEWLd
i=2 i=3 i=4 i=5 i=6 i=7 i=8 i=9
52| [s] [s5] [s] [5] [5] [5] [5] [5]
12| [s2| [10] [10] [w0| [10] [10] [10] [10]
| 2] [s2| [12] |2 12 hiz] 2] |2
56| (71| [12|9[s2| 19| [19] [i9] [19| [1g]
5| o(s6| |7 [19]5|s2| |45 |45 |45| |45
0| [10|5 s8] [71] [45]5[52| [s2] |[B2| |B2]
19| [19] [19|9[s6| [7m| [s6| |[s6| |s6| s8]
90| [ws| [a5| [uws]|9[ss|p|n| [n] [n| [n]
| o/0| [0 (o [0 [0 [0 [x] |

2. 3.7. Taéwvéunon puoalidag

H tafivounon guoahidag ulomoleital Pe Tov emOUEVo alyopibpo.

AAySpLOpog dUcaAlda
Aedopéva // table, n //
Tia 1 and 2 péxpL N
Tiwa J amd n péxpt 1 pe_PApa -1
Av table[j-1] > table[]] té1e
aviipet&Bece table[j—1], table[j]
Télog_av
Télog_enavaAnyng
Télog_enavaAnyng
AnoteAéopata // table //
Télog duoaiida

1oV aAyopiBuo autd wg eicodog Sivetal n petapAntn table pe n akepai-
ou¢ mou mipémel va TagivounBouv. QUoIKA N EMAOYH TOU AKEPALOU TUTTOU
yla 1o KA&lSi ival avBaipetn, apou pumopei va xpnotpomnoinbei onoloo-
dnmote dA\o¢ TUTOC, 6ToUL opileTal pia cuvaptnon didtaéng, 6w yla
mapddetypa o TUTTOG TOU XOPaKTHPA.

S NUEIWVETAL OTL N EVTOAN "avTipeTdOeoe table[j-1], table[j]" avtaAdaocoel
TO TIEPLEXOMEVO U0 Béoewv He T BonBela piag fondntikig Béonc. Eval-
AQKTIKA AUTO PImopEi va Yivel Pe TIC EERAC TPEIC EVTOAEC:

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

3.8 | Avadpopn

310 Ke@AAalo autd Ba e€etacoupe TV évvola Tng avadpopuric (recursion),
mou &ival pia omoudaia epappoyn Twv otolBwyv mou e€eTdobnkav mpo-
nyouuévwe. H texvikn tng avadpoung xpnotpomolgital evputata 1600
and 1o AOYIOUIKO CUCTAMATOC OGO KAl OTO AOYICMIKO EQApUOYwV. Mo

la v ta&vépnon
dedopévawv Exouv
eknovnBel ndpa noAloi
aAy6pBpot. Aol oxetkd
anAoi aAdyépBuot givat n
ta&wvopnaon pe enthoyn

Kat n ta&wvépnon e
napepBoAn. O no ypryopog
aAy6pBuog tagvépnong
givat n "ypnyopn
ta&wvépunon” (quicksort). H
ta&wépnon @uoalidag sival
0 nto anAdg Kat Tautéxpova
0 nto apy6g ahyépiBpog
ta&wvépnong.

3. AOMEX AEAOMENQN KAI AATOPIOMOI
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OUYKEKPIUEVA, N avadpoun otnpiletal otn SuvatoTNTA TOU TTIPOCPEPE-
Tal amd ONEC TIG CUYXPOVEC YAWOOEC TIPOYPAMMATIOMOU, pia Stadikacia iy
ouvAPTNON va KaAEl Tov €auTto TNG.

3.8.1 YMOAOYIGHOG TOU MAPAYOVTIKOU

H évvola Tou mapayovTIkoU gival yVwoTH amo Ta HabnuaTtikd. Mo ocuyke-
KPIMEVQ, Yia éva aKEPALO N, TO N TTAPAYOVTIKO, TTou cupBoAileTal pe n!,
opiCetal and tn oxéon:
N=1x2x3x.x(n=-1)xn
loobUvapuog gival kat 0 €€1G 0pIoUOC
ne(n-1)" avn>0
{ 1 avn=0

n!'=

O oplopog autdg Stakpivetal amo To BACIKO XAPAKTNPIOTIKO OTL TO TTa-
PAyOVTIKO ekppAleTal Ye Baon pia amovoTtepn MEPITTWON TOU €0UTOU
Tou. Anhadn €€ oplopol To TaPAYOVTIKO ival pia avadpopikr alyeBpIkn
ouvaptnon. Me tov endpevo alyéptBuo umohoyiletat pe ToOAL amio ava-
OPOUIKO TPATIO TO N TTAPAYOVTIKO.

AAySpLOpog IopoyovT LkO
Aedopéva // n //
Av n = 0 td1e
product <« 1
oAA LG
product <« n * TopayovtLkd (n—1)
Télog_av
AnoteAéopata // product //
TéAog IopoyovtLkd

Qo1600, 10 n! pmopei va umohoyloBei kal e emavainmTikr péBodo, dmwe
TAPOUGIAETAl OTOV EMTOUEVO aAyOp1Bo MapayovTiko2.

AAyépLOpog Iopayovt Lkd2

Aedopéva // n //

product <« 1

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

Télog_enavdaAnyng

AnoteAéopata // product //

TéAog IopayovTt LKO2

Emopévwg, §00évtwv autwyv Twv dUo AVoewv oto MPpdPANUa uToAoy!-
OMoU TOU N TIAPAYOVTIKOU TIPOKUTITEL TO EUAOYO EPWTNUA, TTOLA EBOSOC
givat KaAUTtepn. AQou e€€TACOUE PEPIKA aKOUN Tapadeiyuata, oTn ou-
véxela Ba SoOei anmdvtnon oTnv EpWTNON AUTH.

3.8.2 YMOAOYIOHOG TOU HEYIOTOU KOIVOU Slaipétn

‘Eva 10TopI1KO MPOBANUa ival n e0pean Tou PEYIOTOU KolvoL Slalpétn
(ukd) SV akepaiwv aplBuwv. O akydp1Buog eVPeONC TOU KO AVAKEL
otov EukA&idn. Qotdoo n uhomoinon Kal autou Tou aAyopiBuou pmopsi
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va Yivel Katd moANoUG TPOTIOUG. XTn OUVEXELD SiveTal Evag TPWTOG aA-
Yyop18p0og yla Tov urmtoAoylopd tou pkd dVo akepaiwv x kat y. H pééodog
auTh givat apketd apyn (kat dev otnpiletal otov alyopiOuo tou EukAei-
6n), aAAd amAwc Sivetal yia va Stagavei n Bertiwon otnv enidoon and
TOUC eMOUEVOUC aAyopiBuouc. OucIaoTIKA AAPBAVEL TO HIKPOTEPO ATTO
Toug SUo akepaioug, Tov z, kal eEeTALEL e TN O€lPd OAOUC TOUG AKEPAIOUG
EEKIVWVTAC TTO TOV Z KAl JEIWVOVTAC CUVEXWE KATA Hia povada péxpt Kat
o1 8U0 ap1Buoi, x katy, va Staipouvtal amod Tn véa TIUr TOU Z.

AAybpLOpog MéyioToc Kolvoc Alolpétng
Agdopéva // x,y //
Av x < y 1d6T1¢
Z <« X
AN LOC
Z «— v
TéAog_av
'0co (x mod z # 0) § (y mod z # 0) enmav&Aiafe
z < z-1
Télog_enavaAnyng
AnoteAéopata // z //
Télog MéyLotog Kolvoc Alalpétng

H enéuevn pébodog yia tnv eupeon tou Pkd amodidetal otov EukAeidn,
Kal TPo@avwe BeATIVEL TNV TponyoLuevn ekdoxn, emeldn dev e€etdlel
UE TN o€1pd OAOUC TOUC OKEPAIOUC.

AAyépLOpog EukAeidnc
Aegdopéva // x,v //
Z <y
'Oco z # 0 emavadape
z < x mod y
X &~y
y — z
Télog_enavaAnyng
AnoteXéopata // x //
Télog EuxkAeidng

MAPAAEIFMA

Ma KaAUTtePN Katavonaon tng pebodov, ag mapakoAovbrGouvpE TG O
aAyop1Opog autdg Bpiokel To pKS Twv aptBuwv 150 Kai 35. O emopevog
mivakag Sgixvel TIG TIHEG TWV METAPBANTWY Z, X KAl Y, KATA TN didpKela
Twv gmavaliPewv. AnAadn, mpiv tnv évapén tn¢ emavaAnntikig do-
HMAG Ol apXIKEG TIMEG TWV X Kat Y givat 150 kat 35 (6nmw¢ gaivetal otn
Seutepn ypauun Tou mivaka). O aAyopiOpog otapatd otav yivel 0 n
TIMA TOU Z, oMOTE 0 MKS €ival n Tipn Tou X, SnAadn 1o 5.

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

3. AOMEX AEAOMENQN KAI AATOPIOMOI

69



Qo1600 N péBodo¢ Tou EUKAEISN pmopei va uhomrolnBei Kal e évav eval-
AGKTIKO avadpouiko TpéTo, mou Sivetal oTn cuvéxela. H tpitn autr ekdo-
XN €ival TOAU ammAr} 0ToV TTPOYPAUUATIOUO KAl TNV KATAVONOT TNG.

AAy6pLOpog EuxrAeidne
Aedopéva // x, y //
Av y = 0 to1e
Z < X
oAAL QG
z < EukAegidnec(y, x mod vy)
Télog_av
AnoteAéopata // z //
Télog¢ EukAe(dnc

3.8.3 Ymoloyilopog apiOuwv akolouBiag Fibonacci

MNa kaAUTtePN Katavonon tng Slapopdc HeTall emMavalnmTIKWVY Kal ava-
Spouikwv peBodwy, TN cuvéxela Ba eeTaoBei éva teAeutaio mapddely-
Ma, 6mou umoAoyietal n akohouBia aplBuwv Fibonacci mpwtng taéng,
mou opietal w¢ e€NC:

0 avi=0

Fi=1+1 avi=1

Fi=F,+F, avi>1
EVW Ol TIPWTOL 6pol TNG akoloubiag Fibonacci mpwtng 1aéng sivat:
0,1,1,2,3,5,8,13,21,34,55 KA.

And Tov 0pIoUo PaiveTal avayhuga n avadpouikn ¢Uon ¢ cuvaptnong. Ot
SU0 emopievol akyopiBuot urtoloyilouv Tov aptBuo Fibonacci mpwtng taéng
F, He emavaAnmTikr kat avadpopikn pébodo. YrotiBetal ot Kata TV KAjon
Tou aAyopiBuou pia pun apvnTIKA TR TTEPVA WG OPIoUA OTN KETABANTA N.

AAy6pLOpog Fibonaccil
Aedopéva // n //
Av n < 1 téte Fib « n
fO « 0
fl « 1
Twa i amd 2 péxpt n
fib < f0+£f1l
fO0 « f1
fl <« fib
Télog_enavdaAnyng
AnoteAéopata // Fib //
Télo¢ Fibonaccil

AAyépLOpog Fibonacci2
Aedopéva // n //
Av n < 1 1d1e
Fib < n
AL QG
Fib <« Fibonacci2 (n-1) + Fibonacci?2 (n-2)
TéAog_Av
AnoteAéopata // Fib //
TéAog¢ Fibonacci?2

70 ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



Juxvd n xprion avadpoung SIEUKOAUVEL TOV TTPOYPAUUATIOTH TNV UAO-
ToiNoN Kal Tov EAEYXO TOU TIPOYPAUMATOC. AV KAl TTOAEG QOpPEC N ava-
Spoun @aiveTal W¢ O PUOLIKOC TPOTIOC TTPOYPAUUATIOHOU, WOTOCO
TIPETIEL VA XPNOLUOTIOLETAL E HETPO. MeTa&U EVOG ATAOU ETTAVAANTITIKOU
TIPOYPAMMATOC KAl EVOC AVASPOUIKOU TIPOYPAUUATOC TTPOTIHATAL TO TIPW-
10. O Adyoc gival 6T1 kdBe KAjon piag cuvdptnong i piag diadikaociag
£XEL XPOVIKO KOOTOC UN aueAnTéo. ETol To KEPSOC O XPOVO MPOYPAMa-
TIOPOU Snpioupyei anwAela o€ Xpovo eKTENEONG. EMopévwg, av o xpovog
amdKpIoNg ival KPIoIPOoC yla TNV e@apuoyn Hag, Tote gival fERalo oti
TIPETEL VA TTPOTIUNBEL N emavaAnmtikn pébodoc.

Ot mponyoupevol alyopiBuol yia Tov uttoAoyioud Twv aplBuwv Fibonacci
TPWTNG TAENC €KTOC TNG SlaPopAg Toug otnv emidoon Aoyw Tou OTL, N
TPWTN €ival EmavaAnmTikn evw n SeUTePN gival avadpoIKr, £X0UV Kal pia
aKOUN onuavtikn Stagopd. H Slagopd autr €yKeltal 0To YEYOVOC OTL, N
OeUTEPN KAAEl TTEPIOCOTEPO ATTO Wid POPA TOV EAUTO TNG YL TIC IOI1EC TIHEC.
AuTo Ba yivel katavonto SokipdlovTag yia mTapddElya TOV UTTOAOYICHO
Tou F.. Y& emdpevo kepdahaio Ba emavéABoupe otn HEAETN Twv alyopiBuwy
QUTWV YIa TOV UTTOAOYIOMO TwVv aplBuwv Fibonacci mpwtng taénc.

3.9 | AN\eg Sopég Sedopévwy

Kowvé yvwpiopa Twv Sopwv mou e€eTacOnkav mponyoupévwg gival 0Tl ol
Siadoyikoi kool amoBnkevovTal 0 CUVEXOUEVEC BECEL TNG KUPLAG UVH-
MNG. TNV TApAYPAPOo AuTH YIiVETAL [id TAPOoUsiacn TPLwV TOAU OTTou-
Saiwv dopwv dedopévwy, oTic omoieg ot kKOpPol dev gival amapaitnto va
KOTEXOUV OUVEXOUEVEC BEDEIC VNG, MpoKelTal yia TI¢ AioTeg, Ta dévpa
Kal TouG ypdpoug.

3.9.1 Aioteg

311G MOTEG TO KUPLO XAPAKTNPLIOTIKO €ival 0Tt ol KOpPol Toug ouvnBw
Bpiokovtal o€ aMOPAKPUOHEVEG BECEIC UVAUNG Kal N CUVOEDT TOUG Yive-
Tal e Seiktec. O Seiktne (pointer) gival évag 181aitepog TUTTOC TTOU TIPO-
OQEPETAL ATTO TIG TTEPIOOOTEPEC CUYXPOVES YAWOOEG TIPOYPAUUATIOMOU. O
Seiktng dev AapBAavel aplOUNTIKES TIMEC OTIWC AKEPALEC, TTPAYUOTIKEC K.4L.,
OAAA oL TIPEG TOU ival S1EUBVVOELG OTNV KUPLA UVAIN KAl XPNOLUOTTOLETAL
aKpIBWC yla TN ouvdeon TwV SlaPopwv oToXElWV piag SoUng, o gival
amoONKeVUEVA OE N OUVEXOUEVEC BECEIC VNG, ZuvhOwC o SeikTNG &i-
val éva medio kabe kOPPBoU TNE Soun¢, 6TwG Paivetal oTo oxrpa 3.8. To
miebio Aedopéva UmopEl va TIEPIEXEL Jia 1) TTEPIOCOTEPEG AAPAPIOUNTIKEC
1 APIOUNTIKES TTANPOPOPIEC.

>10 oxfjna 3.9 mapouoialetal pla Aiota pe T€00epig KOPPBoUC, 61OV Ol
SeikTeg £Xouv TN pop@r} BENOUC, TIPOKEIPEVOU VA PAVETAL O KOUBOG TTOU
TIAPATTEUTIOUV.

N S e N . e S I o

2. 3.9. Mia Aiota pe téooepig k6uBoug

Me tn xprion deiktwv SleuKoAUVoVTaAL Ol AEITOUPYIEC TNG EICAYWYNG Kal
™¢ Slaypari¢ Sedopévwy oTig Aoteg. Xto oxrjpa 3.10 gaivetal n elocayw-
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Ot 6pot index kat

pointer anodidovtal ota
eAnVIKA wg deiktng. Kat
ot 0o napanépnouyv o€
Béoe1g, mivaka o Npwtog
Kat VApNG o deUTeEPOG.

O dopég bedopévav

nou xpnaoJonotouv
Oeikteg anokaAoUvtal
duvapikég (dynamic),
ytati n uAonoinan toug
yivetal €101, wote va pnv
anatteital €k Twv NPOTEPWV
KaBopLop6g tou PEYLIoTOU
apBpou koupwv. Eivat
@avepo OtL oL SOPEG aUTEG
gival nwo eVéAKteg and tn
otatkn dopn tou nivaka,
enedn enekteivovtal Kat
OUpPPLKVAVOVTAL Katd Th
dLdpkeLa EKTEAEONG TOU

npoypduparog.

Yy €VOg véou KOUPBoU HeETalL Tou SeUTEPOU Kal TPITOU KOUBOoU TNG TTpo-

nyovuuevng Aiotac.
[ e— ]

Ll \:é

‘Onwg paivetal Kalt 0To OXN A, Ol ATTAITOVUEVEG EVEPYELEG VIO TNV EICAYW-
yn (mapepBoAn) Tou véou kOuPou eival o dgiktng Tou deutePou KOUPBoU
va Seiyxvel To véo KOO kat o SgikTng Tou véou KOPBou va deixvel Tov
Tpito KOUPO (SnAadn va mdpel TNV TIPNA TTOU EiXE TIPIV TNV ElCAYWYH O
Seiktng Tou Seltepou KOpPBov). Etol ol kouBol Tng Aiotag Siatnpouv Tn
AOYIKK TOUG O€1pd, AAAA Ol QUOIKEG BE0EL OTN UVAUN UTTOPE va gival Te-
Aeiwg SlaQopeETIKEC.

Zx. 3.10. Eioaywyrj o< Aiota

L le—L |4

Zx. 3.11. Aiaypaen kéuPou Aiotag

[— [ |

AvtioTolxa yia tn Siaypagn evog kOuPou apkei v ala&el Tiun o deiktng
TOU TTIPONYOUHEVOU KOUBOU Kal va Seixvel TTAEOV TOV ETTOEVO AUTOU TTOU
Slaypagetal, 6w @aivetal oto oxnua 3.11. O kouBog mou Slaypapnke
(o Tpitog) amoteel "dxpnoto dedopévo” Kal 0 XWPOoE UVAKNG TTOU Kata-
AapuBave, mapaxwpeital yia GAAn xprion.

3.9.2 Aévdpa

Ta 6évépa (trees) eival SOUEC TTOU OTIC OUYXPOVEC YAWOOEC TIPOYPAUO-
TIOPOU LAoTIoloVVTAL WE TN BorBela Twy delkTWwyY, OTIWG £§NyriOnkKe otnV
apxn autig tng mapaypdgou. BéBala, pumopouv va uhomoinBouv Kal Ye
OTATIKEG OOMEC (UE TTIVOKEG). To KUPLO XapaKTNPLoTIKS Twv §évOpwv gival,
ot and évav KOpRo Sev uTTAp)XEL €vag HOVO EMTOUEVOC KOUBOG, OANA Tie-
pLocOTEPOL. YTIAPXEL €Vag POVo KOPPBOC, Tou Aéyetal pia, amod Tov omoio
Eekvouv olot ot dMot kopBolL. XTo oxripa 3.12. mapatneoUUE OTL amo TN
piCa Eekivouv dVo kool Ot koot autoi Aéyovtal maidid tng pifag. Me
TNV idla Aoyikr, amo kdBe maidi tng pifag ekivouv AAAa matdid K.0.K. 2tn
BiBAoypagia avapépetal pia tepdoTia moikihia Sopwv dévdpwy, TTou n
avaQopa o€ auTéC BpioKeTal EKTOC TwV opiwv Tou BiAiou autou.

Zx. 3.12. Aourj 6évépou
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3.9.3 [pagot

‘Evag ypdgoc (graph) amoteleital and éva cOvolo KOUPBwv () onueiwy
1l KOPLUEWV) Kal €va GUVOAO Ypaupwy (f aKpwy i TOEwV) TToU EVvVouy
MEPLKOUG fj dAou¢ Toug KOuPouG. O ypd@og amoTeNEl TNV TTLO YEVIKN
Soun dedopévwy, He TNV évvola 0TI OAEC Ol TPONYOUPEVEC SOUEC TTOU
TIAPOUCIACTNKAV UITOPOUV va BewpnBoUv MEPIMTTWOELC YPAPWV.

2x. 3.13. Evag ypdagpog

MoANG mpofARaTa Kal KATaoTACELS TNG KABnuePIVAC Hag (wrig Wmopouv
va TEPLypa@oLv Ue tn BorBeia ypdewv. Na mapddelyua, Ta onpeia evog
YPAQPOU UTTOPOUV VA TTAPICTOUV TTIOAEIC KAl Ol YPAUUEC TIGC 08IKEC OUVOE-
o€I¢ META&V TOUG. AdYw TNG PeYAANG TTANBWPAC Kal TTOIKIAIAG TwV TpoBAN-
pATwv ou oxeti(ovTtal Pe Ypa@poug, xel avantuxBei opwvuun Bewpia, n
Oewpia Mpagwv, n omoia cuxvd amotelei autoSUVAUO PABNUA e TTave-
TMOTNUIOKA TUAMOTA.

Avakepahaiwon @

3T0 KEQPANAIO AUTO aPXIKA 0picBnke n MANPOPOPIKH WG N EMOTAKN TTOU
MeNETA Ta SeSopéva amod TIC OKOTTEC TOU UAIKOU, TwV YAWOOWV TIPOYPA-
paTiopov, Twv dopwv dedopévwy Kal TN avdiuong dedopévwy. AGBNKe o
0pIoPOG TNG Soung Sedopévwv Kal évag KatdAoyog LE TIG AEToupyieg TTou
UmmopoUv va yivouv pe pia dopry dedopévwy. H mpwtn dour mou e€etdoOn-
Ke Atav n doun Tou mivaka (novodidotatou kat SiedidoTatou), mou ival
Mia otatikr Soun, pe péyebog mou Sev PETARANNETAL XPOVIKA. XTN CUVEXELQ
mrapouctdoBnke n doun TN otoifag, kKabwg kat Twv duo Bacikwy Mpa&ewv
¢ WONONC Kal TG anwBnong Twv oTolxeiwv Tne. Emiong meptypdenke n
Soun TNG 0UPAC e avagopd oTIC TTPAEELC TNG El0aywyn ¢ Kal TG e€ayw-
YNG OTOIXEiWV amd auTriv. XTn CUVEXELD TTapouctacOnkav mpoArRuaTa n
AUGON TWV OTTOIWV EVTACCETAL OTIC KATNYOPIES TNG avalATnong Kal Tng ta-
&vopnong. H texvikn TG O€IpLaKNG/YPap KNG avalrtnong oTolxsiwv amo
mivaka 86ONnKe e Xprion OXETIKWY akyopiBuwv kat mpoodlopicOnkav ol
TIEPIMTWOELG OTTOU N PEB0SOC auTh gival amoteAeoUATIKN. Eyive onpavTikn
guPBabuvon otn péBodo TnG avadpopng pEow Slapdpwv MapadelyudTwy
€mAvoNng yVwotwv mPoBANUATWY. TENOC, EMYPAUUATIKA TTapouatdlovTal
ol Soég TN¢ AioTag, Tou §€vEpou Kal Tou YpApou.

Né€eic-kAelda

Aedopéva, MAnpogopia,
Aopn dedopévwy,
2TATIKEC Kal

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

lpappkn avalitnon,
Ta&wvounon,

Avadpopn, AioTeg,
Aévdpa, Mpagol.

~
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Aladiktuo

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

1.

T eival 6edopéva kat T eival minpogopia; Na 606ei cuvtopog opl-
OMOG TWV OPWV AUTWV.

. Moleg givat o1 améYPelg amod Tig omoieg N emoTAun TNG MANPOPOPIKAG

peNeTd Ta dedopéva;

. Na 606¢i 0 oplopog tng Soung dedopévwv.

4. NMolgg givat ol Bactkég mpdgel emi twv Souwv dedopévwy;

(%]

O 0 N O

13.

14.
15.

16.
17.

. Mota givai n e€aptnon peta&u Tng Soung dedopévwy Kat Tou alyopib-

pou mou eme€epyaletal tn dour;

. Na eptypa@oUv o1 500 KupIlOTEPES KATNYOPIEC TV Souwv SeSOUEVWV.
. Na meptypapei n Soprj Tou mivaka kai va §oBei mapddelyua xpriong Tou.
. Na 606¢i 0 oplopog Tng otoifac.

. Moleg eival o1 Bacikég Aertoupyieg mou yivovtal o€ pia otoifo;

. Na 806¢i 0 oplopudg TN oupdc.

. Moleg givat ot Baoikég Aertoupyieg mov yivovTal o€ pia oupd;

. Na meptypagei n Aettoupyia tng avadpopng kat va oxoMaoBei n xpn-

OloTNTA TNG.

Na 00¢i avadpouikdg alydplBog urtoAoyIopoU TN Suvaung mpay-
MATIKOU aplOpol upwpuévou og aképata Suvaun.

Na meptypagei n Aertovpyia Tng avalitnong.

Na 606¢i éva mapddelypa yia tn o€lptakr avalitnon oTolxeiov o
gvav Tivaka.

Na 06¢i 0 oplopd TNG évvolag Tng Tagivounongc.

Na meptypagei n Tafivounon subeiag avtaiayng kat va 6o0ei éva
mapAadelypa.

BifAloypagia

1. NikdAaog Muvoc, Aouéc Aedouévwy, Mavemotriuio lwavvivwy, 1996.

. Xprotog Koihag, Aouéc Asdouévwy kat Opydvwon Apxeiwv. Ek§6oelg

Néwv Texvoloylwv, ABrva, 1993.

. lwavvng MavwAémnouAocg, Aouéc Aedouévwy - uia lMpoaéyyion e

Pascal, Ekbooeig Art of Text, @ecoalovikn, 1998.

4. Nikohaog MioupAnig, Aouég Aedouévwy, ABriva, 1993.

. D. Brunskill and J. Turner: "Understanding Algorithms and Data

Structures”, McGraw-Hill, 1996.

. D. E. Knuth: "The Art of Computer Programming: Fundamental

Algorithms", Vol.1, 3rd edition, Addison Wesley, 1997.

. M.A. Weiss: "Data Structures and Algorithm Analysis", 2nd edition,

Benjamin/Cummings, 1995.

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



® KegdAawo

TexvikEéc
2xediaong
AAyopiBuwv

| MEPIEXOMENA N

AvdAuon npofAnpdtwy

MéBodot oxediaong
aAyopiBuwv

MéBodog draipet
Kat Bacieue

Auvapikég
NPOYPUMHATIOHOG

AnAnotn péBodog

|\ J/




76

Elcaywyn

‘Otav pag divetatl éva mpoBAnua, Kat mplv aoXoANBoUUE HE TNV KwSIKo-
1oinonN Kat Tov TPOYPOAUUATIOMO, TIPETTEL TIPOKATAPKTIKA VA KAVOUUE Hia
BewpnTikA HENETN ToU MpoBARpaToc. Mo cuykekpluéva, pia Kalr 16éa
givat va mpoomnaBricoupe va Slamotwooupe av 1o dedopévo mpoéAnua
pmopei va avtipeTwmoBei pe Bdon kAmoleg yevikég peBodoloyieg ava-
ntuéng akyopiBuwy. KOTOC Tou KEPAAaiov gival n eloaywyn oTI¢ pebo-
Soloyieg auTéG, TOU ATTOTEAOUV €va GUVONO TEXVIKWY Kal BNUATwV TTou
mpémel va akodouBnBouv. MNa kabe pebodoloyia Ba Soupe mapadeiypata
€MALONG YVWOTWV KAl KABNUEPIVWV TTPOBANUATWV.

AbakTiKoi oTé)OL

YT10X01 TOU KEPAAaiou auTou gival ot pabnTéc:

U va Tekunplwvouv Thv avaykatotnta avaluong Twv poBAnUdTwy Kal
oxediaong Twv KatdAAnAwv alyopiBuwy,

U va pmopouv va Kataypdgouv tTnv akoloudia Brudtwy yia tThv avau-
on Twv aiyopiduwy,

U va Siatunwvouv cUyxpoveg TexVIKEG oxediaong akyopiBuwy,

U va neplypd@ouy TI¢ KUPIOTEPEC TTPOCEYYIOEIC EMIAUGNG KAt avAAUoNG
mPoPANudTwY,

U va emA0ouv IpoBAAUATA HE XPr0N TWV KUPIOTEPWV TIPOOEYYIOEWV.

NpoepwTtnoelg

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

3 Eixeg moté @avtaoTtei 6t1 To «Slaipel kal Bacileve» pumopei va €xel
epappoyn oty MAnpogopikn;

3 Mmopei va Bpebei n pila piag pn moAVwVUUIKAG €icwongc;

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



4.1 | Avdluon mpoBAnudaTwv

JUMQWVA e 00a ava@épOnkav oTa MPonyoUuEeva Ke@AAala, o aiyo-

p1Buo¢ amookorei otV emiluon evog mpofAnuatoc. Eivar mBavov éva

MPOBANMA va unv emAVETAl KE Pia pdvo AUon oA e TIEPIOCOTEPEG. Te-

VIKG, N AUon o€ éva TpoPAnUa pmopei va mpoéABeL amd molkiAeg kat dia-

(POPETIKEG TIPOOEYYIOELG, TEXVIKEG Kal ueBdSou¢. Etol, eival amapaitnto

va yivetal pia KaAr} avaAuon tou KaOe mpoBARUATOC Kal va TIPOTEVETAL

ouykekplpévn peBodoloyia kat akohouBia Bnudtwv. Bacikdg oToxog pag

givai n mpotaon €§unvwy Kal amodoTIKWV AUCEWV.

H avaluon evog mpoAUATOC O€ €va CUYXPOVO UTTONOYIOTIKO TTEPIBAN-

Aov epthaupavet:

0 TNV Kataypagn Tng Umidpxovoag mAnpo@opiag yia To mpoRAnua,

0 TNV avayvwplon Twv I81aITEPOTATWY Tou TTPOBAAUATOC,

0 TNV amoTumwon Twv ouvOnKwv Kat mpoUmoBéoswv LAOTIOINGTC TOU

Kal 0Tn OUVEXELQ:

0 TNV mPOTaoN EMAUONG UE XPrion Kamotag pebodou, kat

O TNV TENIKN €MAUON UE XPON UTTOAOYIOTIKWV CUCTNUATWV.

‘Etol, katd tnv avaiuon evog mpofAnuatog Ba mpémnel va Sobei andvtnon

o€ kaBepia amd TIG EMOEVEG EPWTAOELG:

[J Nota eivai ta SeSopéva kat o péyebog Tou mpoRARUaATOC,

[J Mol gival ol cUVORKEG TTOL TPETTEL VA TTARPOUVTAL YIa TNV €miAuon
Tou poARpaTog,

[J Mo eivar n miéov amodotikr| uéBodog emiluor|g Toug (oxediaon a-
yopiBuou),

[J MwcBa kataypagei n Aoon os éva mpdRAnua (m.y. oe YeudoyA\wooa),
Kal

[J MNolog eival 0 TpOMOG UNOTIOINONG OTO GUYKEKPIUEVO UTTIONOYIOTIKO
oloTNua (m.x. EMAOYR YAWOOAG TPOYPAUATIOHOU).

MAPAAEIrMA

‘Eotw 6T avTtipeTwmi{oupe To mpOBAnpa evog Taxudpopikou Siavopéa,
Tou TipEmel va EEKIVOEL amo éva Xwplo, va emoke@Oei évav apiOuo
ammo YEITOVIKA Xwp1d, Yia va HOIPACEl €va GUVOAO EMOTOAWV Kal va
EMOTPEYPEL OTO XWPLO, armd Omov EeKivNOoE TEPVWVTAG MOVOo Hia @opd
amd KaBe xwp1d. To mpOPANpa EyKelTal oTnV EVPECN TNG KAAUTEPNG
S1adpopng, éTol wote o diavopéag va dlavioel To PIKPOTEPO duvatd
aplOpo xIAlopéTpwv.

amooTaoelG Uetaél Toug °

4. TEXNIKEX XXEAIAXHYZ AATOPIOMQN
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310 TIPONYOUMEVO OXAa ol 4 aplBunuévol kduPBol avtioTolyouv ota 4
XWPLA, EVW Ol 6 CUVOECELG AVTIOTOIKOUV OTIC 08IKEC apTNpPIEC TTOU EVW-
VOUV Ta XWpPLd autd. TENOG, ol aképalol TTou Xapaktnpi{ouv Tig CUVOEDELG
peTa&l Twv KUKAWV TapouctdlouV TIG avTIOTOIXEG XINOMETPIKEG ATTOOTA-
o€ LETAEL TWV Xwplwv. EmmAéov, ag umobéooupe &Tt o Stavopéag Eekiva
amo 1o Xwp1d 1, kat BERala og autd TIPETEL va KATAANEEL apoU EMIOKE-
@Oei Ta wp1d 2, 3 Kal 4. 1o MPOPANUA AUTO Hmopouv va urtdpéouv Sid-
(POPEC TTPOOEYYIOEIC YIa TNV AvAAUON KAl TNV €MAUCH TOU.

A) Mia mpwtn avaAuon tov mpoBARpatog givat:

[] vayivel kataypa@r] SAwv Twv amoCTACEWY PETAEY TWV XWPLWDY,

[J vata&ivounBolv ot GUVEECEIC TWV XWPLWV KATA alEouoa XINOUETPL-
KAl armootaon,

L] va eméyetal kaBe popd n petdPaocn amd to xwplod omou Bpioketal
o Slavop€ag TTPOG TO TANCIECTEPO XWPLO.

Me Bdon ta mapamdvw Bripata o diavopéag Ba eméleye Tnv €€N¢ oelpd

EMOKEYNG TWV XWPLWV:

O—0—60—-60—-0

S1avuovtag CUVOANIKA 36 XINOUETPA.

B) Mia dia@opeTiKr) avaAuon Touv mpoBARpaTog sivat:

L] va yivel kataypa@r] SAwv Twv amoCTACEWY METAEY TWV XWPLWY,

[J va Bpebdei pia oelpd emiokePng TwV XWPLWV HE OTOXO TNV EAAXIOTO-
1oiNoN TNG CUVOALKAG amdoTacng Kal XL TNV eAaxIOTOToinoN TG
KABe popd améoTaonc.

Me Bdon ta mapamdvw Bripata o diavopéag Ba eméleye TNV €€NG oElpd

EMOKEYNG TWV XWPLWV:

O—O—0—00—0

OTIOTE N OUVOAIKN Slavuopevn amdotaon eivat 30 xIMOpeTpa.

Emopévwg gival pavepo 6t n avdiuon kaBe mpoAruatog eival anapai-
™NTN, €101 WOoTe va avalntnOei n MAéov KATAANAN néBodoc mou va mapé-
X€L TN {nToUpEVN AUoN, 60O yiveTal TaXUTEPA KAl PE TO AtyoTtepo Suvato
KOOTOG O€ UTTOAOYIOTIKOUG TTOPOUG. AEV UTTAPXEL £VAG EVIAIOG KAVOVALG,
Mia YEVIKE] @OPUOUAA TTOU VA AVAPEPETAL OTNV EMAUGCN TOU CUVOAOU TWV
MPOPANUATWY. YTTapxouv Opwc "ouyyevn" mpofAnuata, SnAadn mpoPin-
MaTa TTOU UITOPOoUV VA avaAuBoUv e TTApOUolo TPOTIO Kal VA AVTIMETW-
moBoUv e avtiotolyxeg HeBOS0UG Kal TEXVIKEG. [evikdTePQ, ot péBodol
avaluong kal emiiuong Twv mpofAnudtwy mapouctdlouv 181aiTEPO ev-
Slagépov yia Touc €€ Aoyouc:

0 TIAPEXOUV €va YEVIKO TTPOTUTIO KATAAANAO yia TNV emiAucn mpofAnud-
TWV gupEiag KApHaKag,

0 pmopoUlv va avarmapaotabouv pe Kowvég Sopég Sedopévwy Kal EAéyxou
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(mou umootnpilovTal amod TIC MEPIOCOTEPEC OUYXPOVEC YAWOOEC TTPO-
YPOHHATIOHOU),

0 mapéxouv Tn duvatoTNTA KATAYPAPHG TWV XPOVIKWYV Kal "YwpIKwv"
anartiogwv e peBodou emiluong, £T0L WOTE va propei va yivel ena-
KPIBNC EKTIUNGON TWV OTTOTEAEGUATWV.

4.2 | MéBodot oxediaong alyopiOpwv

Ot uéBodot Auong evog TpoBANUATOC TTOU TIPOKUTITOUV armd Tnv avaiuon
Tou 0dnyouv otn oxediaon evog alyopibuou mou cuvioTd TNV akoAouBia
Bnudtwy, mou mpémel va akoAouBnBoLV yia va emAuOei To mpoBANuUa.
'Onw¢ avapépOnkKe, uIdpxel TEPITTWON va TApouslacBouv ePIoCOTE-
PEG amo Hia TEXVIKEG yla TN AUon evog poBAfjuatog. Emopévwg, ya va
npotaBei n kaAUTepN AUon XpeladeTal va Yivouv KATIOLEG ETIIAOYECG Kal
napadoxéc kata tTn Stadikacia cuvBeonc kat oxediaong Tou akyopidbuou.

YTAPXOUV PEPIKEG TEXVIKEC TTOU CUXVA XPNOIMOTIOIoUVTAL 08 TANBWPA
TMPORBANUATWV. ETOL, Ol TEXVIKEG AUTEC €XOUV TUTTOTTOINOEI AOYW TWV KOl-
VWV XOPAKTNPIOTIKWV TOUG KATA TNV €miAuon evog mpofAnuatod. H tumo-
moinon auTr o€ Kamolo Babuod S1euKOAUVEL 0TV évTaén KAmolou TPoBAR-
MaTOG 0TNV avtioTtolxn Katnyopia emAuor Tou (6mou autd sival Suvatd).
FevikoTePQ, KAOE TEXVIKN XpeldleTal va umooTnpilel Ta €ENG:

O va avTigetwriel pe to Siko tng Tpdmo ta dedopéva,

O va éxel Tn 81K TNG akoAouBia evtolwv Kal

0 va 8tabétel Tn ik TNC amodoTikdTNTA.

Emopévwg kABe TeXVIKN £xel TA OIKA TNG XAPAKTNPLIOTIKA KAl TIG SIKEG TNG
101aITEPOTNTEC.

Katd tnv emiduon evog mpoBAAUATOC, ETIXEIPETAL CUYKPION TWV XapPa-
KTNPIOTIKWVY Kal TWV ISIOTATWY TWV TEXVIKWY TTOU UITOPOUV VA ammoTeNE-
oouV TIPOTACN AUONC Tou TTPORBAAUATOC. TO ATTOTEAECUA TNG OUYKPIONG
TWwV SLAPOPETIKWV TEXVIKWV Eival N €MAOYH TNG KATAANAOGTEPNG TEXVIKNAG
yla TNV €mMiAuonN TOU GUYKEKPIUEVOUL TTpoBArjuaToc. Xtn BiBAoypagia ava-
(PEPOVTAL APKETEC TUTTOTIOINEVEG KATNYOPIEG TEXVIKWY, OPWGE OTA TTAAioLa
Tou BiBAiov auto Ba e€eTAcOUPE PEPIKEG UOVO ATIO AUTEG:

0 MéBodoc Siaipel kal Bacileve

0 MéBodog Suvauikou TTPOYPAUUATIOHOU

O AmAnotn pébodog

KdaBe éva amd autd ta €idn mpooeyyiccwv Ba e€eTaobei 1ISlaITépw oTn
OUVEXELQ.

Map' 6Tt oTn BIBAoypagia avapépovTal apKeTEG TEXVIKEG oxediaong
aAyopiBuwy, auto dev onuaivel 0TI KABe MPORANUA UmopEi va emAUOE(
€QappOlovTag Hia amd auTEC TIC YVWOTEG TEXVIKEG. YTTApXOUV TTOANG TTpo-
BAApaTa mou yia TNV €MAUCH TOUC AmalToUV TNV EQApPoYN Hiag véag
avTiAnWNG. Zuxvd, ot pébodol mou epapuélovtal ota mpofAnpaTa autd
OvOpAloVTal EUPIOTIKEG TEXVIKEG.

Aev undpxel ahyépiBuog yia
tn oxediaon aiyopiBpwv.
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Tndokiun  K>E

\4

3ndokiA  K>E

4n dokyn K=

s
2n dokpAd K< E \$

2. 4.2. Avadikrj avalitnon

H duadkni avalAtnon
XpnotgonoLleitat

pévo otnv nepintwon
ta&wopnuévou nivaka.

4.3 | Mé00o6o¢ Siaipet kan Bacileve

>Tnv Katnyopia "Aiaipet kat Baoideve" (divide and conquer) evtdooovTal
Ol TEXVIKEG TTOU UTTOSLaLPOoUV éva TTPOPBANUA o€ HIKPOTEPA UTTOTIPORBAN-
pata, mou €xouv TV idla Tumomoinon Ue To apxIko MPOBANUa aAAd ival
HikpdTEPQ O péyeboc. Me duolo TpOTIo, Ta UTTO-TIPOBARUATA QUTA pITo-
poUv va Siaipebolv o€ akdUN UIKPOTEPA UTTOTIPOBANHATA K.0.K. ETOoL N
emiluon evog mpoPARuaTog éykeltal otn otadlakn emiiuon Twv 600 To
SuvaTtov UIKPOTEPWY UTTOTTIPORBANUATWY, WOTE TEAMIKA va KATAAAEOUE
0Tn GUVOAIKA AUON Tou apXIKoU eupUTEPOU TIPOPARAATOG. AUTH N TTPO-
oéyylon ovopadetal amo emdvw mpo¢ Ta Katw (top-down).

Mo TuTTIKA, N TIEPLYPAPR AUTHG TN eBOdou oxediaong alyopiBuwy pmo-
pei va amodoBei pe Ta emopeva Brpata:

E Avetal yla €miluon éva oTIYIOTUTIO EVOG TTPOBARATOC.

E Yrodlaipeital To OTIYHIOTUTIO TOU TIPOBAAUATOC OE UTTO-OTIYUIOTUTIA
Tou iS1ou MpoARuaToC.

1 Aivetat ave€dptnTn AUoN o€ KABe éva umo-oTiyuldTuTO.

T Suvbualoviat Ghec ol MEPIKEC NUOELC TTOU BpEBNKav yia Ta UTTO-OTLY-

MIOTUTIQ, £T01 WOoTE va §0Bei N GuUVOAIKA AUGN Tou TTPOBARMATOC.

>Tn ouvéxela mapoucotaletal évag KAAOIKOG akyoplBpog mou akohouBei
™ @\oco@ia g neBodou Alaipel kat Baoileve: n Auvadikn avalditnon.

Avadikn avalitnon

Eotw 61 Sivetal évag NAekTPoVIKOC TNAEQWVIKOS Katdhoyoc, Snhadn
évag mmivakag He n ovépata Kat évav aplOud tnAe@wvou yia kabe évo-
pa. O katahoyog eival Taivounuévog katd av€ouvoa aA@afnTiki Taén
WG TTPOC Ta ovopata. Eotw 0TI Ta n ovouata Pe Ta avTioTolxa TNAépwva
eivat amoBnkevpéva oe Vo mivakeg: names|[1 ..n] kat phones[1 ..n] avti-
oTolxa. X€ pia tétola mepintwon, Aotrdy, o {nToupuevo eival va PpeOei
10 TNAéPWVO TTOU avTIoTOIXEl 08 Sedopévo dvopa cuvdpounTr (UTTOBE-
Tovtag o1t To Sedopévo avalntoupevo dvoua TPAyuaTt UTTAPXEL OTOV
KataAoyo).

To mpoPAnua emAveTal pe Tn HéBodo Alaipel kal Baoileve pe faon tnv
mapatipnon 6ty 6tav 600&i éva ovoua, TOTe UTTAPXOUV Ol £€NG 3 TTEPL-
TITWOEIC:

E to évoua Bpioketat otn pecaia B£on tou mivaka names,
E

TO O6voud Bpioketal o€ pia B¢on 0To MPWTO UGG KOUUATL TOU TTiVAKA
names, |

I o 6vopa Bpioketal og pia O£0n oto S£UTEPO UIGO KOPUATI TOU TTiva-
Ka names.

H mapatrjpnon autr odnyei otn ouvtaén Tou emopevou alyopibuou. n-
MEIWVETAL OTL 0 AAYOPIOUOC AUTOC IOYXUEL POVO YIA TNV TIEPIMTTWON TTOU
To avalnTtoupevo dvopa UTIAPXEL oTov Katdhoyo (dnAadr, otov mivaka
names). O aAyop1Buog autdg umopei eUKoAa va TpormomnolnBei woTe va
avTigeTwilel Kal TV TEPImTwan ¢ "avemtuyoug avalitnong', Sniadn
NG MepinTwaong 61mou To avalnTouueVo dvopd SEV UTTAPYXEL OTOV TTIVAKA.
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AAySpLOpOG Auad LK _avalATnon
Aedopéva // names, phones, onoma, arxi, telos //
meso <« [arhi + telos]/2

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

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

TéAog_av

AnoteAéopata // Tel //

TéAog Auad Lkl _avoalATtnon

MAPAAEIrMA

To mapddetypa mou akohouBei mapakoAouBei Tnv aAnAouyia Twv Bnud-
TWV ToU aAyopibuou Tn¢ Suadikig avalTnong vog ovoOaToC o€ Evav
mivaka mévte Béocwv. EoTw 0TI 0TOV TNAEPWVIKO KaTdAoyo avalnTteital
10 6voua Aavdn. Katd tnv mpwtn mpoomdbela anmo Ti¢ Ve OE0EIG ENEY-
XETal n peoaia, SnAadn n tpitn, omou Bpioketal To dvoua Katepiva. To
ovopa Aavan sivat Ae§ikoypa@ikd HIKpOTEPO amd To dvoua Katepiva kat
emopévwe n avalntnon meplopileTal 0To TPWTO KICO TOU TTIVAKA TTOU
amoteleital amd dvo Béoelc. Amd Ti¢ SUo autég Béoelg, o€ pia delTepn
npoomndBela eAéyxetal n mpwtn B€on, 6mou Bpioketal To TNAEPWVO Tou
[avvn. Emeidry 1o évopa Aavan ivat Ae€ikoypa@ikd peyalutepo and 1o
ovoua ltavvng, n avalritnon meplopileTal GToV UTTO-TIIVAKA TIOU OTTOTENE(-
Tal and tn Sevtepn B€on novo. Etol, otn B€on autn pe pia tpitn mpoond-
Bela Bpiokoupe To TNAEPWVO TG Aavdng.

| Mdvvng | Aavdn |Kutspivu Xpriotog | Xpuotiva
Tn
| Mdvvng | Aavdn |
>
2n
bl
3n

2x. 4.3. AlaboXIKEG OUYKPIOEIG O€ apxIKG mivaka Kal ummo-TiivVaKeS yia tnv
ava{fitnon tou ovéuato¢ Aavdn

O tpomog mou Asttoupyei n Suadikr avalritnon sivat avdhoyog e au-
TOV TNG uEBOdou g dixotdunong. H pébodog tneg dixotréunong () Tou
Bolzano) xpnotpomoleitat yia tnv eupeon piag pifag g e€iowong f(x)=0
oto didotnua [a, b]. Q¢ yvwotd, oto SidoTnua auto urdpyel pia Tou-
Aaxiotov pila, av 1oxvel f(a).f(b)<0 (yia Tnv akpifela pmopei va umapyel
TMEPITTOC aplOuoC plwv). Me tn péBodo ¢ dixotounong Ppioketal éva
onueio x, (= (a+b)/2) oto péoo Tou daotrpatog [a, b] kat e€etdleTal,
av f(a).f(x,)<0. Av vai, T61€ n pia undpxel oto draotnua [a, x,1, aANwe

4. TEXNIKEX XXEAIAXHYZ AATOPIOMQN
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oto [x,, b]. Ztn cuvéxela Bpioketal To HECO X, TOU UTTOSIAOTAUATOC TTOU
unapxet n pia kat emavalapBdvovtal ta idia. Etol og kdBe emavainyn
ealpeital amd TN €peuva To Ko SIACTNHA KAl TIPO@AVWC N akohouBia
TIHWV X;, X,,... OUYKAIVEL TIPOG TN piCa Tn¢ e€iowonc. H Siadikacia Tepuarti-
Cetay, 6Tav n mpoacéyylon Tn¢ pifag Bewpseital IKAVOTIOINTIK.

f(x)

-——----9 O
o¢-------

ZX. 4.4. >xnuatikn mapdotaon tne ueboédou tng dixotéunong

4.4 | AuvapikoG MPOYPAMUATIOUOG

Ot alyopiBuol TN mponyoUUEVNG Tapaypdou otnpifovtal otn PINoco-
@ia mou ouvioTd va omaloupe éva TIPOBANUA O WKPAOTEPQ, WOTE VA ETTI-
AVovTal eUKOAOTEPA. ETOL n emMiAucn Tou apXIKoU TTPORBARATOC EpXETAL
OTN CLVEXELD WG OVVOEDN TNG EMAUONG TWV HIKPOTEPWV UTTO-TIPORBANUA-
TwV. XTNV mapaypa@o autr 6a e€etacBolv mpoPAuaTa LE TNV AVTioTPO-
on ehocoeia, SnAadn pe mpooéyylon amod KAtw mpog Ta emavw (bottom
- up). Mo cuyKekPIUEVA, N GINOCO®IA TWV TTPOBANUATWY AUTWV Eival armo
NV apxn va emMAUOVTAL TA HIKPOTEPA TTPOBANUATA Kal 0TASIOKA VA ETTI-
AVovTtal ta peyaliTtepa we olvBeon Twv amolotepwv. AnAadn, évag tu-
KOG aAYOPIOUOG AUTHG TNG TEXVIKAG EEKIVA UE TA EMIPEPOUG HIKPOTEPOU
pey€Boug urompo A uaTa, Tou EMAVOVTAL E TN XPrioN KATolou Kavova
1 TUToU. MAAIoTa cuvNBEoTaTA Ta MPOCWPIVA amoTeEAéCATA ATOONKEY-
ovTal O€ évav TIivaKa WOoTE va Xpnotpornoinfouv apydtepa Xwpic va anal-
Teital va umohoyloBouUv yia dgUTepn 1 TPITN @OPA K.ATT. XTn CUVEXELD Ol
EMPEPOUC AUTEC AUOELC OUVOETOUV TNV KATAANEN TNG TEAIKAG AUONG TOU
apxtkoL mpoARuATOC.

AuTn n néBodocg oxediaonc akyopiBuwyv xpnoluomolEital Kupiwg yla Tnv
emniluon mpoPAnudtwy BeAtiotomoinong, dnAadn étav xpeidletal va Bpe-
Bei 1o eNdX10TO 1} TO PEYIOTO KATTOlOU PEYEBOUG. TNV TPOCEyYIon auTtou
ToU TUMOU Sev UTTAPXEL N {610 AOYIKH EMAVAANTITIKWY EKTEAECEWV TTOU
UTTHPXE OTN TPONYOUHEVN TIPOCEYYLOT, AAAA UTTAPXEL £VaG TIIVOKAG OTTO
UTTO-ATTOTEAECHATA TTOU KATAANYEL 0TNV TEAIKK AUGN TOU TTPOBANUATOC.
Emopévwe oupmepaopatika akohouBeital n e€R¢ mpooéyyion:

E &exivanAoon and 1o eAdx10To OTIyIOTUTIO TOU TTPORArUATOC,

E unoloyiCovtai otadiakd amotehéopata GAo Kat HeYaAUTEPWY UTTO-
OTIYUIOTUTIWY,

1 KataAnyel otn ouvBeon.
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H texvikn Tou SuvauikoL TpoypaupaTiopol mapouctdletal pe tn Bon-
Bela evoc amhou oxeTikd mapadeiypatoc.

YmoAoyliopog duvaung

MoANEC YAWOOEC TTPOYPAUUATIOUOU TIPOCPEPOLV EVav I81AITEPO TEAEOTH
yla ToV UTTOAOYIO O TNG SUvaung. QoTO00, UTTAPXOLV AANEC YAWOOEG TTOU
Sev S100£TOUV TETOLO TENEDTH), OTTOTE O TIPOYPAMMUATIOTAC TIPETTEL ATTO O-
VOG TOU Va KwSIKOTIOIAOEL AUTH TN AElToupyia Kal va tnVv evtaéel o€ SIkN
Tou B1BA0ORKN.

Ac¢ Bswpnoouple, Aoty OTL TIPETTEL VA UTTOAOYIOOUUE TNV aképata Suva-
un EVOC TpayuaTikol apibuoy, ab. Mia mpwtn ami mpooéyyion givat o
EMOUEVOC EMAVAANTITIKOC AAYOpI100o¢ AUvaun1, Tou omoiou N A&rtoupyia
gival evvonn.

AAyépLOpog AUvaunl

Aedopéva //a, b //

power <« 1

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

TéAog_enavaAnyng

AnoteAéopata // power //

Télog AUvaunl

O aAyopiBuog Avvaun1 gival pev EDKOAOC GTOV TIPOYPAUUATIOUO Kal TNV
Katavonor Tou, aAd Sev gival I81aiTEPA ATTOTEAECUATIKOC, ETTEION eKTENEL b
TOAATAACIAGHOUG YIA TOV UTTOAOYIOUO TNG b-00Tri¢ SUvaung. To 6Tt o al-
YOp1B0o¢ autdg Sev gival aMOTEAECUATIKOG ATTOSEIKVUETAL UE TO OTTAG TTa-
padetypa 6T 1o a'® uropei va umoloyloBsi pe TéooepI¢ TOAATAACIOOUOUE
w¢ €€AC (((@?)?)?)2 Zn ouvéxela akohouBei 0 vEog TPOTIOC eMiluong Tou
nmpofAnpaTog pe xprion tng HeBdSou Tou SuVAUIKOU TTIPOYPAUUATIOUOU,
omou n Bacikn 16€a gival N TPoowEIVr ATTOBHKEVOT KATTOIWV TTPONYOUE-
vV SuvAuewv Tou aptBuou péxpt Tn otadiakn katdAnén otn Suvapun b.
JUYKeEKPIUEVA O THivakag power Ba amoBnKeVEl To AMOTEAECUA TNG VPwONG
OTO TETPAYWVO TNG TponyoL eV B€éong Tou mivaka. MNa mapadetyua, av
Ba urroloyt{otav ot SuVAUELC Tou 2 (BnAadh, €0Tw OTI a=2), TOTE O TIIVAKAS
otn B¢on 0 Ba gixe Tnv Tipn 1, otn Béon 1 v T 2, otn Béon 2 tnv Tipn 4,
otn B¢on 3 Vv Tipn 16 K.0.K., OTIWG PAIVETAL KAL OTO EMTOUEVO OXIHA.

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

Advapn

0-kn n 2n 4n 8n
ToU 2

2x. 4.5. AmroBrikeuon Suvduewv Tou 2

lMa tov urmtoAoylopd, Aowrmdy, kamotag Suvapung amartovvTal ol KATAANNAEG
Boe1¢ Tou mivaka. AGyou Xapty, yia TV avelpeon Tou 27, apKouv ol aro-
Bnkeupéveg SUVANEIG PéXPL Kal TNV 4N Suvaun Tou 2, 810T1 27 = 24 ¥22 %1,
O aAyop18p0o¢ Tou akoAoLBEi TTaPOUGIATEL TOV UTTOAOYIOUO TOU aP e TN
VEQ QUTH EVPLECTEPN TEXVIKN, TTOU BaaileTal 0To Aeyopevo SUVAUIKO TTPO-
YPQUMATIONO.

4. TEXNIKEX XXEAIAXHYZ AATOPIOMQN
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AAyopLOpog AUGvaun2
Aedopéva // a, b //
I3xO6AL0: amobnikeuon oTolxelwyv mivoaka
power[l] <« a
i« 1
pow « 1
'0Oco pow < b enavérafe
I« i+l
pow <« 2* pow
power[i] <« power[i-1] * power[i-1]
Télog_enavdaAnyng
I13xO6AL0: aveUpeon tng dUvoung
used « O
result « 1
'0co used < b emavérape
Av used + pow <= b 1éte
result < result * power[i]
used <« used + pow
Télog_av
pow « pow / 2
I« i-1
TéAog_enavdéAnyng
AnoteAéopata // result //
TéAog AUvaun2

4.5 | AmAnotn péBodog

Y€ TON\G mpoAnuata BeAtioTomoinong, 6mou amaiteital va Bpedei n pé-
yloTn 1 N ENAXIOTN TIUE VoG HeyEBoUC, xpnoluomoleital pia pébodog, mou
Oev Bpiokel mpaypatt T BENTIOTN AUON, AAAG OKOTTOC TNG €ival va Tny TTpo-
ogyyioel. Zuvribwg, ot alyopiBpol autol Tou TUTIOU TTIPOXWPOUV UE Baon
oTadlaké EMAOYEC TTOU ApOPOoUV 0TO BEATIOTO KABE BripaTtog, Xwpig pé-
plva yia To TeAkd BéATioTo. ETol n Aeitoupyia TOuG gival TTAPOUoLA LIE TIG
KIVAOELG EVOC TTAKTN OTO OKAKIL TTOU OKEPTETAL KAl ETMAEYEL TNV ETTOUEVN
Kivnon xwpig va Tov anmacyoAouV ol eMOUEVES KIVATELC OUTE TOU AVTITIA-
\ou oUte ot 81kéG Tou. H mpwtn mpooéyyton oto mapddelypa Tou Tayxu-
Spopov, To omoio meplypd@etal oTto Ke@dhalo 4.1, aviikel oTnv Katnyopia
auth. H pébodog autr mou gival yvwoTr kat wg "dminotn uébodog" (greedy
method), pmopei va tumomoinBei cupPwva pe Tic €€1¢ SUo TapadoxEG:
L] ogkdBe Pripa emoyn TG Tpéxoucag BENTIOTNG EMAOYNS
[J emPBePaiwon 6T autr n Pooéyyion eyyudtal Tn GUVOAIKT| BEATIOTN
AUon (6Tav o akyopiBog Sev XPNOILOTIOLEITAL WE LA TTAR} EUPIOTIKN
TIPOOEYYIOTIKI TOKTIKA).

H xprion Twv akyopiBpwv autol Tou TUTIOU TIPETEL VA YIVETAL UE OTOXO
TNV EVPLECTEPN ETTIAUCN TOU TTPOBAAMATOC, OTTWC TTAPOUCIALETAL KAl GTO
mapadetypa mou akoAouBei, émou pdyuatt Bpioketal n BéRtioTn Avon.

YTMOAOYIOHOG VOULOMATWY

To vopopaTikoé pag cvotnua and 1/1/2002 SiaBétel KEPUATA OVOUAOTI-
Ki¢ afiactwv 1, 2, 5, 10, 20, 50 Aemtwy, Tou 1 KAl Twv 2 EVpw, KABWC Kat
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xaptovouiopata Twv 5, 10, 20, 50, 100, 200 kat 500 eupw. To MPORANUa
eival va BpeBei ahydp1Buocg pe Bdon tov omoio, étav didetal éva moao,
va Bpioketal 0 ENAXIOTOG aPIOUOG TWV ATTAITOVUEVWVY KEPUATWY Kal Xap-
TOVOULoPATWV. MNa mapddelypa, yla va oXNUATIOTE] To To0O Twv 789€,
amattovvtal 1 xaptovouiopa twv 500€, 1 twv 200€, 1 twv 50€, 1 twv 20€,
1 Twv 10€, 1 Twv 5€ kal 2 Képpata Twv 2€, SnAadri cuvolikd 8 vopiopata.

To mpOPAnua autd pmopei va emAuBel e "aminotn" mpooéyyion, 6mou
KaBe oTiyun Ba yivetal emAoyr| TOU VOUIGUATOC TTOU AVTIOTOIXE OTO pe-
YaAUTtePo duvatd mood. Ta Bripata EMAOYHG VOUIOUATWY TIEPLYPAPOVTAL
OTOV EMOUEVO aAYOpIOUO, Tou mapouacialel pia amhomoinuévn ékdoon
Tou TTPOBAjUATOC.

AAy6pLOpog Noulopato
Aedopéva // C, n, poso //
find <« poso
coins « O
choice <« n
'Oco (choice>0) xat (find > 0) enmavé&Aafe
Av C[choice]<= find téte
coins <« coins + 1
find <« find - C[choice]
aAALAC
choice <« choice -1
Télog_Av
Télog_enavaAnyng
AnoteAéopata // coins //
TéAog¢ Noulopoto

1oV aAkyoptBpuo autod o mivakag C S1aBétel ONeC TIG TIHEG TwV N XPNO1-
MOTTIOIOUMEVWY VOUICUATWY amd To HIKPOTEPO TTPOC TO peyaAlUTtepo. O
alyop1Bpog umohoyilel Tov EAAXIOTO APIOUO VOUIOHATWY Yia €Va CUYKE-
KpIévo ooo (UeTaPAnTr coins). Mmopei va yivel eméKTact Tov, WoTe va
€XEL WG ATTOTEAECHA TOV APIBUOS yia KABe €idog vouiopatog,.

Avakepahaiwon @

Apxikd 566nke 181aitepn Eupacn otV évvola Kal To péAo TNG avaluong
TPOBANUATWY TPV artd TNV TENIKN EMAUCH TOUG PE XPRON KATTOloU aAyo-
piBuou. Ta puépn TNG availuong evog mpoBAnuatog mapoucidodnkav Sie-
Eodika kau pe xprion mapadetypatwv. O1 uébodol oxediaong alyopibuwv
TumonolnBnkav Kal avaAlonkav pe xprion dUo BACIKWV TTPOCEYYICEWV:
¢ ueBoSou Alaipel kat Bacileue kat Tou Auvapikol Mpoypauuatiopou,
TTOU AMTOTEAOUV SU0 CUUMANPWHATIKEG TEXVIKEC HIE avTIOETN @IAoco@ia.
Eldikdtepa yia tnv texvikn Alaipel kal Baoiheve mapouoidoBnke o ava-
SpouIkoc ahkyodplBuocg Tng Sduadikng avalntnonc. O akydpiBuog autog
givat TUTKO Mapddelypa pag KAAong mpoBAnUATwWY 1ou €xouv emAUDEi
pe TéTolou eidoug mpoaoéyyion. Xe oxéon pe tn péBodo Tou Auvauikou
Mpoypauuatiopou §60nkKe n Aoyikn TNG AelToupyiag TnNE Kal Tapousid-
oOnkav aAyoplBuol kat mapadeiypata yia Tnv emmAucn amiwyv mpoAnud-
TWV OTWCE N LYPwaon o Suvapn. Emiong, mapouotdodnke n @IAocoia TNG
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Aladiktuo

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

algorithmcourses/index.

html

Anotelei kOURo ue
TAOUGI0 TTANPOYPOPIKO
UAIKO uPnAou
akadnuaikoL emméSou.
Mepiéxel kat oTolxEia
Baoikov emmédou.

86

Aeyouevng AmAnotng ueBodou kat §60nke éva o oclvBeTo Mapddelyuq,
OTIWC €ival N EMOTPOPN ATTO PECTA UE TO MIKPOTEPO APIOUSO KEPUATWY
KOl XOPTOVOUIOUATWV.

Epwtnosig - Oéupata yia cu{Atnon

1.

TimephapPBavel n avaluon evog mpoBARATOC O€ éva GUYXPOVO UTIO-
AoyloTikS TepIBAioy;

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

ong Twv mpoPAnuatwy mapouoidlouyv 1diaitepo evilapépov;

. MNota givat ta Vo Bacikd €idn mpoacéyylong TG emiAuong evog mpo-

BAuatog;

. Na meptypagei pe fripata n péBodog Tng mpooéyylong Alaipel kal

Baoileve yia tn oxediaon alyopibBuwv.

. Na mepiypagei pe Bripata n uéBodog tng mpoacéyylong Tou Auvapl-

koU MNpoypappatiopoU yia tn oxediaon akyopiOuwv.

. Na mepiypagei n pébodog tng duadiknc avalrtnong kat va §o0ei éva

mapddelypa emiluong mpoBAiuaToC pe tn HéBodo auth.

. Na 606¢ei akyop1Buog yia Tnv avelPeoN TOU TIAPAYOVTIKOU OKEPAIOU

HE Xprion TNG amo TPOCEYYIoNG, OTTOU TA TIPOCWPIVA amoTEAECHUATA
amoBnkevovTal o€ évav mivaka.

. Na 800¢i alydpiBuog yia tnv avelpeon Tng SUVAUNG TTPAYUATIKOU O

aApvNTIKO aKEPALo KOETN e AUVAUIKO [TPOoYPAUUATIOUO.
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Eicaywyn

H kataypagn Twv peyebwv mou ennpedadouv tnv emidoon evog akyopid-
MOV gival Hia onUaVvTIKN EVEPYELA Y1 TNV KATAVONON TNE AmoSOTIKOTNTAG
€VOG akyopiBuou. lNa to okomd autd mpémel va Bpebei mola ival n Bactkn
AelTtoupyia kat mmola n dopn Tou alyopiBuou, 6mou damavwvTal Kupiwg ol
urtoloytoTikoi mépot (5nAadr, o xpovog). H mohumAokdtnta Twv alyopib-
Hwv, Aormdy, TEPIYPAPETAL AVOAUTIKA KAl TUTTOTTOLOUVTAL Ol OPIOMOI VI TIG
Katnyopieg (ta&elg) MOAUTTAOKOTNTAG TWV TIEPICCOTEPWV EI8WV alyopiB-
pwv. Na pepikoug amd Toug alyopiBuoug, Tou yvwpicape oTa Tponyou-
peva Ke@AAala, yivetat avaiuon kKal ek@pdadletal N TOAUTTAOKOTNTA TOUG
Kal TENOG, YiveETal pila mapouasiaon Twv WV Twv aAyopiBuwy.

AbakTikoi oTo)O!L

>TOXO01 TOU KEPaAaiou auTou gival ot pabnTéc:
0 vameplypd@ouy TIG TEXVIKEG avaAuong Twv alyopiBuwy,
[] vad HETPOUV TNV emidoon Twv akyopibuwy,

[0 vaavtumapaBallouv alyopiBuoug pe BAon TUTTOTTOINUEVOUC KOVOVEC
€MAOYNG,

[ va pmopoUv va eAéyxouv Tnv 0pB6TNTa TWV alyopibuwy,

O

va SlaTuTwVouV TNV £vvola TG TOAUTTAOKOTNTAG TwV aAyopiBuwy,

[ va ouvoyiCouv ta Kuplotepa €idn alyopiBuwv.

MpoepwTROELG
0 ‘Exelg avapwtnBei mdoo ypriyopa pmopei va yivel n avalitnon evog
oTolxeiov fj N Ta&vopnon KAmowwv aplBuwy;

0 =¢peig av unidpyouv mpoPAruata dluta;
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5.1 | Emidoon alyopiOpwv

21a mponyoLpeva Kegdlaia tou BiBAiou mapouatacOnkav moANoi aryod-
p1Buot yia tnv emiluon evog mpoBARHATOG, OTIWG Yia TTAPAdELya OXETIKA
pe Tnv avalritnon Kat Tnv tafivounon. 1o onueio autéd Ba mapouoid-
ooue évav Tpomo ektipnong tng emidoonc (performance) i TN amodoti-
kotntac (efficiency) twv akyopiBuwv.

lNa tnv katavonon tng emidoong evog alyopibuou xpetaletal va ama-
vtNnBei éva cUVoOAO epWTNUATWV. Ta TPWTAPXIKA EPWTHATA TTOU TTPOKU-
TITOLV givat:

E TIWG UTTOAOYI(ETAL O XPOVOG EKTEAEONG EVOG akyopiBuou;

E nac MITOPOUV Va GLUYKPIBoUV peTa&l Touc ot Siag@opol alydpiBuol;
1 WG propei va yvwpilel kaveig av évag alyopiBuog ivat "Bértiotog”;
H amdvtnon ota EpWTHHATA AUTA TTIPOATTAITEL TNV KATAYPAPH OUCIWSWY
TANPOPOPIWV Yia TO TTPORANMA. Ot TANPOPOPIEC AUTEC APOPOUV KUPIWG
oTNV AVAYVWPLOoN TNG XEIPOTEPNG TIEPITTTWONG TOU aAyopiBuou Kat otnv
amoTUTIWON Tou peyEBoug Tou TPoBARaToC He Bdon To MARBog Twv S¢-
Sopévwv.

5.1.1 Xelpdtepn mepintwon evog alyopiOuouv

H xelpotepn mepintwon evog alyopibuou apopd oTo PéyloTo KOOTOG
EKTENEONC TOU aAyopiBuou, KOOTOC TTOU PETPATAL OE UTTOAOYIOTIKOUG TTO-
POUG. To KOOTOG AUTO TTOAAEG POPEC KPIVEL TNV EMAOYH KAl TO OXeSIA0UO
€vOG ahyopiBuou. MNa va ekppaoBei autn n xelpdtepn mepintwon, Xpeld-
Cetai kamolo péyeBog cUYKPIONG KAl Avagopdg Tou vVa XapakTnpilel Tov
aAyopiBuo. H méov ouvnBiopévn mPakTIKA €ival n PETpnon Tou aplOpov
Twv Baoikwv mpaéewy ou Ba TPETEeL va eKTEAETEL 0 AAYOPIBOC OTN XEL-
potepn mepimtwon. MNa mapddeiyua, pia faocikn mpdén umopei va ivat:

1 avdBeon TIUAC,

1 oUykplon peta&u Suo petafAntwy, R

1 omoladrmote aplOunTkn TPA&N HeTaly 6VOo HeTABANTWV.

H xelpdtepn mepimTwon avTimpoowmeVEl TIG TIUEC EKEIVEC, TTou, OTav Si-
vovTal w¢ €i0080¢ oToV aAYOpIOUO, 08NYOUV OTNV EKTENEDN UEYIOTOU
apBuov Bacikwy pd&ewv.

MAPAAEIFMA: 'Eotw 611 divetal 0 emopeVoG amAog alyopiOpoc:

AAy6p LOpog Hopdde Lypal
n <« 10
Apxf_enavainyng
AvaBace m
n < n-1
Méxpig_otou (m=0) 1 (n=0)
Extonoce m
Télog Iopdde Lypal

Eivat mpo@avég 611 n XelpdTePN MEPITTWON Yia auTév Tov akyoplOuo mpo-
Kumitel étav yivouv 10 emavahquelg (6nAadn péxpt va toxvel To n=0).
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5.1.2 Méye0o¢ e10680u €viag alyopibuouv

Mpémel va umdpyel KAmola i KAToleg HETAPBANTEG TTOU va ek@pdlouv To
uéyeboc (size) Tou alyopiBuou. Ot peTaPAnTEC auTég ameikovi{ouv Toug
S1apOoPETIKOUC CLVOUACGHOUC TIHWVY TTOU KPIVOUV TN CUUTTEPIPOPA EVOC
alyopiBuou kat Sivovtal wg dedopéva atov alydpiBuo. Mevikd, ta dedo-
Méva ouvIoToUV To PéyeBoc TN E10660uL evog alyopibuou. Na mapdadety-
Ma, oTov aAyoplBuo Tou mponyoupevou apadeiypatog, To péyebog Ttou
alyopiBuou umopei va ekppacBei amod tn petaAnTr n, TOL OTNV ouaGia
ek@palel To mMAfiBo¢ Twv emavaAnPewv Tou Bactkou Bpdxou Tou aAlyo-
piBuovu.

O mivakag 5.1 mepthappavel mapadeiypata amd cuviBelg Katnyopieg
mPoPANUATWY, Ye Sridwaon Tou peyéBoug mou Bacikd ekppdlel Tnv gicodo
TOUG KAl TWV aVTIOTOIXWV BACIKWV TTPALEWV:

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

MéyeBog e1c6d0u

ayopiBpou (n) Baown Mpa&n

AAyo6pBpog

10 NARBOG TV

TAZINOMHXH QVvILKEMEVWY nou Ba oUyKkplon
ta&wvopnBouv
10 NARBog TV Pn@iwv .
MOAAAMAAZIAIMOE  twv apiBpav nou Ba “pr‘le*(‘i’g;‘l"aq
noAAanAactacBolv pacetq
10 NARBOG TwV oToXE(WV .
ANAZHTHZH 10U nivaKa ouyKkplon

5.1.3 Xpovocg eKTéEAeoNC TPOYPAHUMATOC
€VOG alyopiOuou

‘Eotw 611 éX0UE ToV €€N1G aAyOpIOpo:

AAyopLOpog MHopdde Lyua?
X « 123
y « 234
Tia 1 and O péxpeL 4
ExtUnwoe |
Z «— X*y
Télog_enavdaAnyng
ExktUnwoe X
ExtUnwoe Yy
Extnewoce z

TéAog Mopdde Lypo2

Oa umoAoyloBei n emidoon Tou pe Bdon Tov apBud Twv Mpaewv mou Ba
ekTEAEGOOUV. Me Sebopuévo OTL 0 BPOXOC TOU TTPOYPAUMATOC Ba EKTEAE-
o0&l 5 popéC, MPOKUTITEL N TTAPAKATW AVAAUCH:
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EvroAn aAyopiBpou ApBpog npagewv

avdBeon TIHWV 0Ta X Kat y 2

Bpdxog enavdAnyng

apXKA LA i 1
EAEYXOG i 6
avénon i 5
ektinwan i 5
unoAoylopdg z (2X5) 1

Ektinwon x, y, z 8

LYNOAO 32

Ot Bpdyxot emavaAnPng amoTeAoUV TO KPIOIHO CNUEIO Yia TO XapaKTnpl-
OO NG emidoong evog akyopiBuou. Etol av o akyopiBpog autdg yevikeu-
Bei WoTe 0 BPOXOC va eKTENEGDEL N POpPEC, 0 XPOVoC ektéleonc Ba e€ap-
Tdtal amoé 1o uéyebog Tou n. O mivakag 5.2 mapouctdlel Toug XpPOvoug
eKTENEONC TOU aAYOPiBOU auToU yia S1aPOPETIKA LeyEON Tou N, Bewpw-
vTag &TL 0 XpOVog gival 0 aplBuog Twv mpdéewv o€ pIKpo-OeutepONETTA:

Mw. 5.2. Xpdvol ektéAeong aAyopiBuou avdAoya pe 1o pEyebog

Héyebog n Xpovog eKTEAeONG
5 32 pikpo-deutepdAenta
10 57 pikpo-deutepbAenta
100 507 pikpo-deutepdAenta
1.000.000 5 deutepdAenta (nepinou)

5.1.4 Anodotikotnta alyopiOpwv

Av n emiluon evog TIPOoPAAATOC EMITUYXAVETAL WE TN Xprion SVo 1 Teplo-
00TEPWV aAyopiBuwy, xpeldletal va Yivel n emMAoyr Tou KATAANAOGTEPOU
pe Baon TNV amodoTIkOTNTA Touc. ETol, av o aAyoplBuog B éxel to idto
amoTéNeoMa e ToV aAyopiOuo A, alAd Sivel Ta amoTeAéopata o€ AlyoTe-
PO Xpovo, TéTe gival amodoTikdTePOC Tou A. Mg mapdpolo TpoTIo 6Tav 0
alyopiBuog B éxel To iS10 amotéheopa pe évav akyoplBuo A, oA éxel Ta
ATmOTEAEOUATA PE XPoN AlyOTEPNG MVANG, TOTE €ival ATTOSOTIKOTEPOG
Tou A. BéBata étav ouykpivovtal SUo akyopibuol, Oa mpémel va ouykpi-
vovTal UE XpAon Twv idlwv dedouévwy Kal KATw amo TIG idle¢ CUVONKEG.
levikd, o xpdvog ektéheonc kABe akyopiBuou e§aptatal amd éva cuvoAo
TTapAySVIWY TTOU UImopoUlV va cuvoPloBolv otoug e€NG:

O TUMOG NAEKTPOVIKOU UTTOAOYIOTH TIOU B EKTEAECEL TO TIPOYPAULA TOU
alyopiBuov,

0 Mwooa mpoypapuaTtiopou mou Ba xpnoipomolnBei,

O Aoun mpoypduuatog Katl Sopég Sedopévwy Tou XpnoloTolovvTal,

0 Xpdvoc yla mpoéofaon oto Sioko Kal OTIC EVEPYELEC E100S0U-£€600U,

5. ANAAYZH AATOPIOMQN

91



92

0 Eidog ouotnuatog, evog xprotn f TOAWY XpNoTwV.

Emopévwg, yla va €xel évvola kdBe olykpton HeTa&y SUo TIPOYPAUUATWY
aAyopiBuwy, Ba mpémel va IkavorolouvTal ol Tapakdtw mpoUmoBéoelc:

[J katta d0o mpoypduuata va éxouv ouvtaydei otny idia yAwooad mpo-
YPOUUATIOMOU,

L] va &xet xpnotpomoinBei o iSlog ETaPPAoTHE TNE YAWOOAS TIPOYPA-
MOTIOHOU,

[J va xpnotyormoleitat n idia uTOAOYIOTIKY) TAATQOPUA,

L akpipwg ta idia dedopéva va amoteholv €icod0o Katd Tov EAeyX0 Twv
SV0 alyopiBuwv.

5.2 | OpBoétnTa alyopiOuwv

H emiAuon evog mpoBAAUATOG e TN XPron KATTolou alkyopiBuou éxel Je-
YaAUTEPN 10XV OTAV UTTAPXEL KATTOLA TUTToTIOLNUEVN €vOEI§n 1 amdSelén
yla tnv opBdétnTa TOU TIPOTEIVOUEVOU aAlyopiBuov. Eival 1dlaitepa on-
MavTiké va emKupwOei n 0pBSTNTA KAl yKUPOTNTA £VOC aAyopiBpou pe
XPNON KATIOIWV AWV JaBNUATIKWV TUTTWV 1] HEBOSwV. Ot TEXVIKES aTTO-
6e1€n¢ TnNC opBdTNTAC EVOC aAyopiBoU cuvSEovTal AUETA LUE TOV TPOTIO
NG apXIKAG oxediaong Kal avaAuong Tou GUYKEKPIUEVOU aAyopiBuou.
Eivai A\aBocg va emixelpeital o EAeyX0C TwV OCPAAUATWY Kal TG opBoTNTag
€vOG alyopiBpou petd tn oxediaon kat tnv tumomoinor tou. Eival, dnha-
o1, anapaitnTo va cuvodeveTal To 0TAdI0 TNG avaluong Kal Tng oxedia-
ong Tou alyopiBuou amd Tov avtioTolyo EAeyxo TNG 0pBATNTAC TO. 3TN
ouvéxela Ba mapouciacBouv ol TTEPLOPLOUOI, Ol TEXVIKEG Kal ol péBodot
nmpocéyylong Twv anodeifewv NG 0pOSTNTAC TWV aAyopiBuwy.

Meplopiopoi eAéyxou opBoTNTAG EVOG aAyopiBuou

H mpdtaon evog alyopiBuou kataAnyel otn cuvtaén KWIKa yla Tnv emi-
Auor Tou GToV UTTOAOYIOTH. AV évag TTPOYPAMMATIOTHG €XEL UAOTIOLAOEL
KWSIKA yla TNV UAoTtoinon evog akyopiBuou, umopei va eréyéel To mpo-
ypappa "tpéxovtac” tov KwoIKa pia, 800, TPEIG KA. opéc. Eotw o011 o€
OMEG TIC TIEPIMTWOELG KATAAYEL O OWOTA amoTeNéopata. Eival opwc Bé-
Bato 611 0 akyépIBo¢ Tou TTPoYPAMATOC Sivel TTAVTOTE T CWOoTH AUon;
H amavtnon eivai ox1, d16t1 untdpxel mBavoTnTa Kamola eopd va Kata-
Miel oe AdBo¢ amotéheopa Aoyw kdmolou AdBoug otov alyopiOuo. To
mapddelypa mou akoAouBei mapouoiddlel pia Tétola mepImTwon:

MAPAAEITMA

Na Bpedei o LKpOTEPOG APIOUOG aTTO TO GUVOAO TWV BETIKWY APIOUWV
mou Bpiokovtal amoBnkevpévol o évav mivaka 10 B€cewv.

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

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



AAy6p LOpog Hopdde Lypal

Aedopéva // a //

low <« a[l]

i« 2

'Oco i < 10 emavéAafe
Av al[i] < low téte low « a [1i]
I« i+l

TéAog_enavaAnyng

AnoteAéopata // low //

Télog Iopdde Lypa3

Amé tov Peudokwdika autd prmopei va Bewprioel Kaveic 6Tl 0 alyopiBpog
€ival owoTo¢ Kal mapdyel To owoTd anotéleopa. H opBotnTa Tou alyo-
piBuov Ba eheyxBOei pue éva cuvolo amo mivakeg 10 BEoewy, Tou €xouv
Tuxaioug aplBpole. Eotw 0TI mpoKUTTouV ol emduevol mivakeg and 3 dia-
(POPETIKEC EKTENEDELC TOU TIPOYPAMATOC TOU aAyopibuou:

[ 11 ] 3] 2 [ 56|32 |69 |8 |9 |22] 2]

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

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

H e@appoyn Tou alyopiBuou og kdBe évav amd Toug mivakeg auTtoug, Ba
SWOEL TO CWOTO ATTOTENECHA YIA TO PIKPOTEPO OTOIXEIO TOU TTivaka. Av
Opwe 600¢i o mivakag pe ta €€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 0TI UTIAPXEL KATTOL0 OQAAUA OToV aAyOpI0-
MO, TTOU €6W TTAPOUGCIACTNKE UE TNV TETAPTN EKTENEDN TOU aAyopibuou.
©a pmopoloe va gixe MapouctacHei To oPAApa TOAU apyoTepa, SnAadn
META amd peydho aplOud emavainmTikwy eKTEAECEWVY TOU AAyopiBuovu.

Fevikotepa, Aotrmdy, dev undpyel kapia eyyunon n empBePaiwon Tou apid-
MOU TwV eMavVANAPEWV EKTENEONC EVOC akyopiBuou, péxpl va Bpedei ka-
Tmo10 TMOAVO 0@AANUA TOU. TO OQAAUA OTOV TIPONYOUUEVO akyopIBo gival
n ouvonkn (i < 10), Tou bev eAéyxel TOTE TNV TeAeuTaia B€on Tou mivaka.

‘Etol av 1o pikpdTtEPO oTOoIKE(O BpiokeTal 0TV TeEAeuTaia B¢on Tou miva-
Ka, TOTE 0 aAyop1Opog Ba emotpéPel AavBaouévn Tiur. BéBata, umdpyel
TIEPIMTWON VA EMOTPEPEL TO CWOTO AMOTENECUA, POVO AV TO HIKPOTEPO
oTolxeio Tou gival otnv TeAeuTaia Béon éxel eppavioBei &N Kal o€ KA-
mola AAAN MIKpOTEPN B€0N TOL TMivaKa.

Ma tov umoAoytopd tng mbavéTnTag va undpet A\dBog katd tnv eKTENEON
Tou aAyopiBuov, mapatnpolpe 6Tl n mBavdTNTA AUTH TTPOKUMTEL, OTAV
TO MIKPOTEPO OTOLXEIO PBpiokeTal oTnV TENEUTAia B€on Tou Tivaka. Apa
n mBavotnta gival 1/10, agou umdpxouv 10 Béoelg otov mivaka. Etoin
mBavétnta va un Bpedei o AdBo¢ pe pia mpoomdbela givai 0,9. Av yivouv
SVo mpoomdBeleg, AOyw TNG TUXALOTNTAG TWV OTOLXEIWV TOU TTIVAKA N TTt-
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Bavotnta autn yivetal 0,9%0,9=0,81.'0co emavalauBAavetal n eKTEAeoN
ToUu aAyopiBuovu yla kdmola emimAéov Tuxaia akohouBia dedopévwy ol
mBavotnTeg Slapop@wvovTal we EENG:

ApBuog MBavérnta MBavétnta
ExteAécewv Aveupeong Mn-Avelpeong
AAyopiBpou Z@dAparog Z@dAparog

1 0.1 0.9

2 0.19 0.81

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

Amd autov Tov mivaka mBavoTiTwy, givat gavepd &tt Xpetalovtal TouAd-
Xl10TOV 7 TpoomdBeleg eKTEAEONC TOU akyopiBuou yia va urtdpyel mbavo-
™ta NS 1a€Nng Tou 0,5 va Bpebei éva opdpa. H mapamdvw kataypaen
Twv mMOAVOTATWY amoTENEL £vav TPOTIO EKTIUNONG Yla TOV EVTOTIONO Aa-
Bwv evog alyopiBuou. Qotdoo, Sev umopei va undpel amdoAutn aopa-
A€l OTNV EKTIUNON TWV MOAVWY CPAAUATWVY EVOC aAyopiBuou. Mevikdte-
pa Sev umopei va undpéel amoAutn emPBePaiwon TNG EYKLPOTNTAC EVOC
alyopiBuou pe xprion kdmotag mBavoloyIknG eKTiUNONG TwV mMBavwv
OQAAUATWY TOU.

H anéde1€n tng opBdTNTAC EVOC aAyopiBuou Ba pémel va mepNapuBavel
TI¢ €€\ ¢ VO CUVONKEC:

0 amodelln 0TI o€ KABE MEPITTWON O TEPUATIOSOC TNG EKTEAEONC TOU OA-
yopiBuou odnyei oe amodektd amoteAéouata, Kat

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

levikd, n amédelén Tng opBOTNTAC EVOC aAyopiBpiou Sev ival eUKOAN UTTO-
Beon. 1o onpeio autd Sivoupe povo éva amiod mapdadetyua.

‘Eotw o1 Sivovtal U0 petafAnTég a kat b pe Tig avtioTtolyeg TIHEG TOUG Kalt
OTI TIPETTEL VA TTAPOUCLACOET £vag aAyopIBuo¢ avTalhayrig TwV TIHWV TOUC.
Av UTTAPYEL EK TWV TIPOTEPWV TIPOPBAEYN yia TNV opBoTNTA EVOC alyopib-
pou avtaAAayng Twv TIHWV SVo petafAntwy, TOTE Ba MPEMEL va aKoAou-
On0ei kamola Tumomoinon Kal TNV ovopatoloyia Twv KeETABANTWVY. AuTo
gival amapaitnTo, ylati eivatl ca@ég 6Tt n avtaAayr Twv LETABANTWY OTTWG:
a < b kat b <« a, dev 0dnyei mpdyuatt oTNV avtaAAayn Twv TIUWV TOUG.
Emopévwg, ol apxIKEC TINEG TwV PETABANTWY TTPETEl va amoBnkeuBouv o
KATTOIEG TTPOOWPIVEG METABANTEG a, kat b, avTtioToika. ETol, 0 6Tdx0G Tou
mipoBAfuatog givat va woxUet: a=b, kat b=a . Me autrv Tnv ovopatoAoyia
To MPOPANUA aVTIMETWTTICETAL OTN YEVIKH TOU pHop@n. Q0TOCO, N TIPOoNnyoU-
pevn Tumomoinon gival anid evOEIKTIKN, YIOTI TEAIKA EMAPKEL Hia emmAéov
HeTaBANnT ou Ba AlToupynoel WG EVOIAUESOG XWPOG YIa TNV avTaAlayr
TWV TIMWV TwV PeTaPAnTwy. O mpoTelvopeVoC alyoplOuoc Aotmov sivat:

t<aa<bkab«t
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ZUPPWVA UE TA TTPONYOUHEVQ, Eival TIPOPAVEC OTL 0 AAYOPIOUOG TTOU OTN-
piCetal otnV TEXVIKA auth gival opBdc.

5.3 | MoAumAokotnTa alyopiOpwv

O am\oloTepog TPOTIOC UETPNONG TNE midoong evdg akyopibuou ival o
EUTTEIPIKOG (empirical) ) aAMWC 0 AeyOUEVOC €K TwV UOTEPWY (a posteriori).
AnAadn, o akydpiBuoc vhomoleital Kal epappoletal o€ éva oUVolo Se-

Souévwy, woTe va urmtohoyloBei o amartoUpEVOC xpovocs eme€epyaoiag

(processing time) kal n xwpnTikétTNTa Uvriung (memory space). O Tpdmog

OMWE auTtdS Tapouatadel SUO KUPLA UEIOVEKTAATAL:

0 ue ™ HéBodo autn gival SUokoho va TpoAe@BOei N cuPTIEPIPOPA TOU
alyopiBuou yia kdmoto dANo cuvolo dedopévawy,

0 o xpovoc enefepyaaniag e€aptatal amd To VAIKO, TN YAWood TTpoypat-
MOTIOMOU KAl TO HETAPPACTH KAl TIPO TTAVTWY amo tn devdTnTa TOU
TIPOYPOUUATIOTH.

‘Etol pmopei va ouvax8oUv AavBaopéveg EKTIUAOELS Yia TNV MiGO0N Tou

alyopiBuou.

O 6eUTEPOC TPOTIOC EKTIUNONG TNG €Midoong evdg akyopiBuovu gival o Oe-

wpnTiko¢ (theoretical) | aAMWC 0 AeyOUEVOC €K TwV MPOTéPWV (a priori).

lNa to okomd auTod lodyeTal pia PetaAnTr n, mou ekPpPAlel To péyebog

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

piBuovu va 1oxvel yia omolodrimote cuvolo dedopévwy kal aveédptnta

QTTO UTTOKEIMEVIKOUC TTAPAYOVTEC, OTIWE AUTOoi TTou avaépBdnkav. H on-

paoia tng petaPAnTig autig e€aptdtat and to mPoBANUa, ToU TTPOKEITAL

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

XElWV TOTE N=K. TN OUVEXKELD O XPOVOG eMeEepyaaiag Kal O amaITOUUEVOG

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

@pAaleltn xpovikr moAumAokdtnta (time complexity) | Tnv moAumokdtnta

Xwpou (space complexity). Z& TOMEG TEPIMTWOELG OPWC SV eVOLAPEPOUVY

ol eTMAKPIBEIC TIMEG AANG HOVO N YEVIKH CUUTTEPLPOPA TWV aAYOPIBUWY,

&nAadn n 1é&n Tou alyopibuou. MNa 1o Adyo autod elodyeTal O AeyOUEVOC

ouuBoAioudc O (O-notation), 6mou to O €ival To apytkd ypdupa Tng ay-

YMKNC Aé€nc order kai StaBaletat "duikpov kepaaio". AKOANOUBET OUWC

€VAG TUTTIKOG OPLOUOG.

Av n moAumAokdtnTa evég atyopiBuou sivai f(n), Téte Aéyetal 61 eivai
1Génc O(g(n)), av undpxouv S0o Betikol aképaiot ¢ kai n, ETOI WOTE
yia kdBe n = n,va 1oxUeL:

Iftn)| < c|g(n)]

MAPAAEIrMA

‘EoTw OT1 N TOAUTTAOKOTNTA €VOC aAyopiBuou Sivetal amod To TOAUWVUHO
f(n) = 2n3 + 5n% — 4n + 3. O MO ONUAVTIKAC OPOG TOU TTOAUWVUOU gival
n tTPitn SUVAWN, APKEL va OKEPTOUUE OTI KABWCE To X audveTal (Kat Teivel
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OTO ATIEIPO) O OPOC AUTOC EXEL LEYANUTEPO «EIBIKO BAPOCH» KAl CUVEXWG
kaBiotatal onUAVTIKOTEPOC, EVW N onUacia Twv uToAoinwy 6pwv otadl-
OKd pewwvetal. EmmAéoy, ayvoeital o SUVTEAECTHC 2 TNG TPITNE SUvaNG
Kal €101 TIPOKUTTTEL 6T g(n) = N3, EMOPEVWE, TENIKA N TTOAUTTAOKOTNTA TOU
alyopiBuou sivat O(n3). MAéov, n ék@pacn autr] ekPPAlel TNV TIOIOTIKA
Kat Oxl TNV TTOCOTIKN CUMTTEPLPOPA Tou alyopiBuou. Katd tov idlo tpomo
av 600¢i n ékppaon f(n) = 5 - 2"+ 4n? - 4logn, ToTE MPOKUTTEL 6TL g(n)=2",
KaBw¢ ayvoouvTal ot hn onuavTikoi 6pot Tou f(n) Kal 0 GUVTENECTAC 5
Tou 6pou 2". 310 TeENeuTaio Mapddelyua gival mepIocOTEPO CAPEC, YIaTi
ayvooupe To 6eUTEPO Kal TpiTo 6po Tou f(n), av amAd SWooUUE TIHEC 1, 2,
3 KA. 0T HETABANTA N KAl UTTOAOYICOUE TO AMOTENEC A TOU KABE 6pou
™G ékppaonc. Oa mapatnErnooupe Tl TOAU cUvtoua (Adyou Xapty, yia
n = 10), TO TENIKO ATTOTEAECHA TNG EKPPAONC KATtd Bdon mpoépyeTal amd
™ duvapun 2".

Aéyetal 6Tt 0 GUPPBOAIoOG O Sivel Eva Avw @EAYUA YIa TNV TTOAUTTAOKO-
™NTa evog alyopiBuou, SnAadn Sivel éva pétpo, mou ToTé dev podKeLTal
va Eemepdoel 0 alyoplBuog mpog ta emdvw. Qotdoo, oTn PiIBAloypagia
urtdpyouv Kat dA\ot cupBoAiopoi, al\d dev Ba pag amacxoAnoouv ota
mAaicla autou tou BiBAiou.

> xeO0V 01 TEPIOOOTEPOL AAYOPIOUOL TIPAKTIKOU EVOIAPEPOVTOG £XOUV
XPOVIKI TTOAUTTAOKOTNTA, TIOU AVIKEL O€ Jid IO TIG EMOUEVEC KATNYOPIEC:

0 O(1). K&Be evtohn Tou MpoypAppaTog EKTEAETAL Hia @opd 1) To TTOAU
MEPIKEG UOVO POPEC. TTNV TTEPIMTWON AuTh AéyeTtal OTI 0 AAyYOpPIOUOg
givat otaBepric moAvumrokdtntag.

0 O(logn). O akyopiBuog eival AoyapiBuikri¢ moAUTAoKGTNTAG. AC OnuEl-
wOei 611 e "log" Ba cupBoAiletal o Suadikog AoydplOuog, evw pe "In"
Ba cupPoAiletal o uaOIKOg AoydpiBuoc. ZuvnBwc, ot AoydplBuol Tou
Xxpnoipomolouvtal oTo PBiAio auto ivat Suadikoi.

0 O(n). H moAumAokdtnTa Aéyetal yoauuikri. AuTh givat n KahuTtepn ermi-
Soon yia évav akyopiBuo mou mpénel va e€etdoel 1) va Swaoel otny €€o-
b0 n oTolxeia.

0 O(nlogn). Alaaletat 6mwe akpifwg ypagetat (n logn), SnAadn xwpig
va Xpnolpomoleital KAamolo emiBeTo (6mwe yia mapddelypa ypauolo-
YapIOUIKN). TNV Katnyopia autr aviKel pia moAv omoudaia olkoyé-
vela aAyopiBuwv taglvounonc.

0 O(n?). TetpaywVikh moAurAokSTnTa. MPEMEL va XPNOIUOTIOLETAl HOVO
yla mpoARUATA HIKPOU peyéBouc.

0 O(n3). KuBikr moAumAokdtnta. Kat autoi ot akydpiBuol mpémnet va xpnat-
poTotlouvTal uévo yia mpofARHaTa UIKPoU HeyéBoud.

0 O(2"). Zmdvia otnv PA&n xpnolpomolovvTal aAyOplOuoL eKOETIKTG To-
AumAokdTtntag.

>Tov mivaka 5.3 unoloyiletal o xpovog mou amartteital and akyopibuoug
S10pOPWV TOAUWVUHIKWY Kal EKOETIKWVY TTOAUTTAOKOTHTWV WG CUVAPTNON
Tou peygBoug Tou poBArjuaTog (n). BEBaia umotiBetal Tt KABE OTOIKEIW-
on¢ mpdén amaitei éva pikpodeutepoenTo. ETol av yia évav akyoplOuo
14&nc O(n3) SimhaotacBsi To péyebog Tou MPORARUATOC, TOTE anaiteital
oKTam\dol1o¢ (23) xpovog yia va mepatwOei o akyopiBuoc. Emiong Siam-
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OTWVETAL AUECWC OTL Ol AAYOPIOUOL EKBETIKAC TOAUTTAOKOTNTAC SeV gival
TIPAKTIKAG XPNOIMOTNTAG AKOUN Kal Yia KPS aplOud dedopévwv.

M. 5.3. Xpdvol ektéAeong aAyopiBpwv
avdhoya pe tnv noAunAokdétnta Kat 1o PEyebog

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

H avaluon aiyopiBuwv givarl 1dlaitepa onUAvTIKO KEQAAALO Yia GGOUC
peNeTOUV PabuTepa tnv emidoon alyopiBuwv. Zkomdc pag dev sival pévo
va oxedlaooupe £vav alydpiBuo, ald kat va SlamoTwooupe TNy emido-
on tou, SnAadn va ekYPACOUE TNV TTOAUTTAOKOTNTA TOU HE TO CUUPBOAL-
ouo O. X1n ouvéxela Ba e€eTdooupe AenTopepéotepa SO Ao TOUG aA-
yopiBuoug mou avamtuxOnkav 0To KEQAAALO 3, VW YId TOUS UTTOAOITTOUG
Ba dwooupe am\wg Tnv avtiotolxn ékpaon Ue Bdon to cupBoAioud O.

5.3.1 Ta&ivounon guBeiag avrallayng

To mo Bacikoé kpitiplo Tng emidoong piag pebddou taivéunong ei-
vat o aptBuédg C, mou PETPA TIG amAITOVPEVEG OUYKPIOoeIS KAEISIwV (key
comparisons), Tou eKTeAOUVTAL PEXPL va TeEAEIWOEL N Taivopnon. Eva
AA\o KpITrplo €ival 0 aplBPoC M Tou HETPA TIC UETAKIVAOEIG (Moves) TwV
otolxeiwv. OtapBpoi C kat M gival cuvapTACEIC TOu ApPIBOU N TWV OTOL-
XElwv, TTou Tipémel va Ta&ivopunBouv.
Me Bdon tov aAyoplBuo 6w mePIypAPETAL TNV TTAPAYPAPO, EUKOAA
TIPOKUTITEL OTL O APIOUOC TWV CUYKPIOEWV 0TNV KAAUTEPN, TN PECN KAl TN
XELPOTEPN TIEPITTWON Eival 0 iS10¢. O aplBUO¢ auTog givat:
C=1+2+..+(n-1)
Me Bdon Ti¢ 1I816TNTEC TNG APIBUNTIKAC TPOSS0U TTPOKUTITEL OTL
nn-1)
2
ToU TEAIKA onuaivel 6Tl n MoAUTTAOKOTNTA TNE Ta&vOUNoNG AUTAC Eivat
0o(n?).

C=

5.3.2 Tpappikn avalitnon

2TnV Mapdypa@o 3.6 HEAETAOAUE TNV amhovoTtepn HéBodo avalnitn-
ong, TN YPAUUIKA 1 oglptakn péBodo. Otav avalntolpe éva KAelSi mou
TPAYHATL UTTAPXEL OTOV TTivaKa, TOTE AéUe OTIL n avalnTnon ival emtu-
Xn¢ (successful). Ztnv avtiBetn mepintwon, Aéue 611 n avalitnon gival
avemtuxr¢ (unsuccessful). To kéoTo¢ TNG avaltnong LETPATAL UE TOV
aplOpd Twv ouykpicewv KAeISIWV. ETOL TO KOGTOG AuTd yia TNV EMITUXH
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avalntnon oupfoAiletarl pe E, evw yia tnv avemtuyn avalitnon cup-
BoAiCetal pe A.

Ag e€eTdooupE apXIKA TTWG TIPOKUTITEL N TOAUTTAOKOTNTA TNG ETITUXOUG
avaltnong o un Tagivounuévo Tivaka mou amoTeAE(Tal amod n oTolxEia.
Av ava{nTdTal To TPWTO OTOIXEIO, TOTE N emTUXNG avalnTtnon Ba KooTioel
pia ovykplon, evw, av avalntdtal 1o SeUTEPO OTOLXEID, TOTE TO KOOTOG
eivat dVo ouykpioelg. Me tnv idla Aoyikr, av avalntdral To n-ooTd oTol-
XElo, TOTE Ba ekTEAEGOOUV N CUYKPICEIG KAEISIWV PEXPL TNV TIEPATWON TOU
aAyopiBuou. ETol Katd HECO 0PO, O ATTAITOUHEVOC APIOUOC CUYKPICEWY
KA&IO1WV yla Tnv emtuxr avalritnon givat:

Ee (1+2+..+n) nn+1) n+1
- n 20 2

ATIO TN 0X€0N AUTH, EUKOAA KATAAYOUUE OTO CUUTTEPACHA OTL N EMITU-
XN¢ avalntnon éxel moAumlokotnTa TnG Taéng O(n), Ye TNV amapaitntn
nmpoUnéBeon 6t ta KAeIS1d avalntwvtal toomibava.

H moAumAokotnTa NG aventuxoug avalitnong eivat emiong t1édéng O(n).
AUTO mpoKUTTEL He Bdon TNV amAr okéPn oT1, étav To avalnTouuevo
KA&16i Sev umdpxel otov Tivaka, ToTe n avadtnon Katahfyel va e€eTdoel
€va TTPo¢ €va OAa Ta KAEISIA HEXPL TO TENOC TOU TivaKa. Av o Tivakag &i-
val ta&lvounuévog, Tote n dladikaacia tng EMTUXOUG KAl TNG AVETTIITUXOUG
avalAtnong umopei va BeAtiwdei, wotdoo Kal TaAL n ToAuTAokSTNTA Ba

givat ypapuikig téénc.

M. 5.4. MoAunAoKOTNTEG HEPLKWV aAyopiBuwv

AAy6p1Bpog MoAunAokétnta

‘0Bnon-anwbnaon o€ atoifa o(1)
Eloaywyn-e&aywyn o€ oupd o(1)
Fibonacci enavaAnnukn 0(n)
Ta&woépnon gubeiag aviaAAayng 0(n?
Lelplakn avaAtnon O(n)
Auvadikn avalAtnon O(logn)

5.4 | Eibn alyopiOpwv

'Onw¢ avagépinke AdN Kal OTTW¢ GAVNKE amod Ta TPONYOUHEVA, TO AVTI-
KE(UEVO TwV akyopiBuwv éxel peyao mAATOC Kat BABog, peyaAn 1otopia
Kat Heyaho péNhov, kabwg givat n faon omou otnpifovtal OAeg oxedov ol
unéAotrol Topeic TN MAnpo@opiknc. Exouv avamtuyBei, Aoumdy, moAAd
€i6n kat katnyopieg aAyopiBuwv. Na mapdadetyua, peta&l Twv AAwv ota
TTPoNYoUHEVA KE@AAaLA WAACALE Yia avadpouIKoUE Kal EMAVAANTITIKOUG
aAyopiBuouc. Xtn ouvéxela Ba avagepBoUE O PEPIKEC VEEG EVVOLEG OXE-
TIKA P TIC KATNYOPIES TWV aRyopiBuwv.

Eival yevikd yvwotd 6ti urtdpyouv onpepa akplBoi ummoAoylotég pe duva-
TOTNTEC TTOL EEMEPVOUV TA OPIA TWV TTIPOCWITIKWV/OIKIAKWY UTTOAOYIOTWV.
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O1L UTTOAOYIOTEC AUTOI XPNOIOTIOIOUVTAL ATTO EYANEC ETTIXEIPNOELG, OPYa-
VIOHOUG Kal 1dpupata, kat StakpivovTal amod tn cuveeTdTNTA TOUG, APoU
amote\ovvTal amd MOANOUC eMe€ePYAOTEC, TIOANEC KUPLEC UVAUES KAl TTOA-
Aéc SeuTepeUoVOEC PVHHEC (MayvNTIKOUG §IOKOUC). ZTOUC UTTONOYIOTEC
autoU¢ givat Suvatdv évag aAyoplOUoC va KAaTatunOei o€ LIKPOTEPA KO-
MATIA TTOU €KTEAOUVTAL TTAPAAANAQ, APOU ATTaITOUV SIaPOPETIKOUG UTTO-
AOYIOTIKOUG TTOPOUC. Z€ AUTA TA UTTOAOYIOTIKA GUOTAUATA O XPOVOC TTOU
amatteital amo évav alyoptBpo, gival KAAGHA TOU anattouEVOU XpOvou
aré tov 610 alAyoplBuo o€ évav TPOooWTIKG UTTOAOYLOTH, TTOU TUTTIKA S1a-
Bétel évav eme€epyaoTn, pia KUpLla pviAun Kal pia Seutepelouca Yvriun.
H avdantuén mapdrAnAwyv (parallel) aAyopiBuwv yia mepiBdilovta, Omwe
QUTO TTOU TIPOAVAPEPONKE, ival Mid CNUAVTIKN TTEPLOXT) TTOU ATTACXOAEL
MARB0C emMoTNUOVWY, KaBwe Slagaivetal 6Tt 0To HEANOV Ol UTTOAOYIOTEG
autoi Oa yivouv pBnvétepol kal Ba emektabei n xprion Touc. Qotéco, ota
mAaiola Tou pabnpatog autoL dev Ba pag amacyoAnoel n oxediaon kat n
availuvon mapdAAnAwv aAyopiBuwv.

lNa va yivel kahUTtepa katavonTtr n évvola Tou mapdAAnAou alyopiduov,
ag Bewpriooupe Kat TTAAL TO apXIKO TTAapAdeLypa Tou 20U KE@aiaiou, 6o
PéMEL va SPOPONOYHOOUE TIC EVEPYEIEC UAC, WOTE VA YEUUATIOOUE.
‘Ouwe Twpa Ba Bewpriocoupe 6T epydlovtal SUo dtoua. ETol, 0 EMOPEVOC
mivakag Sivel TIC evépyeleg TOu KABE atduovu.

Mp&ro dropo Agutepo dropo

Mpostowacia okeuwv payelpikng  Etowacia ocaAdtag

Mapaokeun payntou Ltipwatpo tpanedlol
ledpa ledpa
KaBapiétnta tpanellod MAUowo nidtwv Kat KoUKV

Mapatnpoupe ot Twpa n Stadikacia oOAoKANPWVETAL € AlyOTEPO XPOVO,
a@ou o€ KABe Atopo avaloyouv POVo TECOEPIC EPYATIEC.

levikd, n évvola tou mapaAAnAlopol undpxel Tavtou yUpw pag. Ma mapd-
Setypa, otnv tpdamela oMol Tapieg e§UTNPETOLVY TaUTOXPOVA TOUG TTEAA-
TEC TTOU SNIOVPYOLV [id 1) TTEPLOCOTEPEG OUPEC, 0TO BEATPO UTTAPXOLV
TOAM\EG €€0001, WOTE 01 BeaTéC va pelyouy ypriyopa Kal e ao@PAELQ, OTO
nipatripto Bevlivng undpxouv TTOANEG AVTAIEG, WOTE VA LELWVETAL O XPOVOG
QVAUOVIAC TWV AUTOKIVATWY K.ATT.

Emelén n BeAtiwon twv aAyopiBuwv gival (wtikA¢ onuaciag, pia diai-
Tepn meploxn NG MANPOo@opPIKAG, N YmoAoyiotikr lMoAumdokdtnta
(Computational Complexity), Siepguvd amd Tnv avaAuTikr drmoyn Toug
alyopiBuoug kal toug ta&vopei avaloya pe tnv midoor) Touc. ETot ouve-
XWE VEOL KAOAUTEPOL aAyOPIBOL avanTUooOoVTAl, VW AANOL EYKATANE(TTO-
VTal WG KN amoteAeopartikoi. Evag akyopiBuoc Aéyetat dpiotog (optimal),
av anodelxOei 6Tl eival TOOO AMOTEAECUATIKOG, woTe Sev Ymopei va Kata-
okevaoBOei kaAUTEPOC.

MoAvwvuptikoi (polynomial) Aéyovtal ot akyopiOpuol pe moAumAokoTnTa
TIoU PpAocsTal amd EMAVW WE Uia TTOAVWVUUIKN ékppaon. Na mapddety-
Ha, TOAWVUUIKOL gival ot alyopiBuot Tdéng O(n), O(n*?), O(n?) KA. Zuvr}-
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Bw¢ autoi dev amartovv HeyaAn UTTOAOYIOTIKH TTPOOTIABEIQ o€ avTiBeon

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

ovoualovtal un moAVwvUUIKOL 1} EKOETIKOI.

MoANEC popEC HePIKA TTpOoPANaTa o€ TPpWTN e€éTtaon polalouv mapo-

pota, al\d oTn ocuvéxela pmopei va amodeixOei Tt éxouv e€alpeTikd Sia-

POPETIKO PBabuod Suokoliag W TIPOC TNV EVPECH ATTOTEAECUATIKNAG AUONG.

MNa mapadetypo, é0Tw Ta £€n¢ SVo TMpoARuaTa:

E AiSetal éva cbvoho S10POPETIKWV BETIKWY APIBUWY X, Xy, .y X,, (GTTOU
70 n ApTiog aptBpéc). Na Bpebouv duo umocUvola amd n/2 apiBuoug,
6mou n S1a@opd Twv aBpoloudTwy KABe uTToouVOAOU va gival PEYIOTN.

E Aidetai éva ovvolo S1aPOPETIKWV BETIKWY apIBuwv X, X, .., X, (610U
TO N ApTIoC aplBuoc). Na Bpebouv SUo umocUvola amod n/2 aplBuoug,
ormou n dlagopd Twv abpolopdtwy KABE UTTOoUVOAOU Va gival ENAXIOTN.

Y& ox€on UE TO TPWTO MTPOPANUA, EUKOAA UTTOPOUME VA TIPOTEIVOUE

QTTOTEAEOUATIKOUC aAyopiBuouc. MNa mapddelyua, Umopou e va Taivo-

MACOUUE TOUG N aplBpoUG Kal va Toug xwpiooups oe SV0 OUABEG, TOUG

UIKPOUG Kal Toug peydhouc. H Abon auTh €xet mohumhokotnta O(n?), av

xpnotpormoinBei n ta&ivopnon guoaiidac. MaAiota onuetwvetal 6Tt pmo-

P&l va PoTabEi Kal aKOUN TTIO ATTOTEAECUATIKOG AAYOPIOUOC YPAUUIKAG

TMOAUTIAOKOTNTAC. QOTOOO, O oXéon pe To SeUTePO TPORANua dev umdp-

XEL ATTOTEAECUATIKOC akyoplOuoc. H povadiki Avon otnpiletal otnyv €a-

vIANTIKA SoKiun OAwv Twv duvatwy Tpdénwy. Evag 1étolog alyéptOuog

givat moAummokotntag O(2").

Katd mapopolo 1pomo undpxouv moANd mpofArjpata mou Sev umopouv

va emMAUBOUV e KATTOIO ATTOTEAECUATIKO (GNAad TTOAUWVUUIKS) ahyd-

p1Ouo, aAa Tipémel va SoKIaoBoUv OAEC ol SUVATEC TIEPIMTTWOELG WOTE
va emAexOei n kaAuTepn. Ta mpofAnpata autd ovopdlovtal Suoyeipiota

(intractable). EupUtata yvwotd wg duoyeiploto mpdPAnua gival To mpod-

BAnua TG cuvtopoTEPNC Sladpoung Tou TPETEL Evag TTEPLoSEVWY TTW-

ANTAC va akoAoUB o€l WOTE va TTEPACEL [ia Kal OVO pia gopd amd kdbe

TTOAN KAl va EMOTPEPEL 0TNV APXIKH. To TPOBANUA AUTO avapépOnKe wg

mapddelypa otnv apxn Tou kKe@ahaiou. Eva dA\o yvwoto duoyeiploto

TTPORANMA €ival 0 XPWHATIOUOC EVOC YPAPOU. ZUUPWVA HE TO TTPORANUA

QUTO, TTPETTEL VA XPWHATICOUUE TIG KOPUPEG EVOG YPAPOU XPNOIUOTIOIW-

VTOG €V CUYKEKPIUEVO aplBd XpwUATWY, £T0L WOTE SV YEITOVIKEG KO-

PUGEC 1 TIEPLOXEG VA PNV €XOUV TO (510 Xpwua. AUoYeiploTo emiong gival

TO TIPOPBANUA TOU XPWHATIOHOU TWV OUVOECEWV HETAEY TWV AKUWV EVOG

YPA®pou, £T01 WOTE 0l CUVOEDEIG TTOU KATAAYOUV O€ ia CUYKEKPIUEVN

Kopu®n va gival S1apopPETIKOU XPWHATOC.

Ta duoyeiplota autd mpoArATA, TTOU AmoKAAOUVTAL KAl aVoIKTd TTPO-
BARuata, Aéyetal OTL aviKouv oTnV Katnyopia twv mpoBAnuatwv NP-mAn-
pwV TIPOBANUATWY aT6 TA APXIKA TWV ayYAIKwV 0pwv Nondeterministic
Polynomial. Tia k&Be mpoBANUa TNG KaTnyopiag authg dev UTTAPXEL 1) TOU-
Aaxiotov Sev €xel BpeBei akoun alyoplOuog emAuorig TOUG O TOAUWVU-
MIKO Xpovo.

H aduvapia ¢ emoTAuNng va mpoTeivel amoteAeOUATIKOUS aAyopiBuoug
yla moAAd Suoxeiplota mpoBARUATA, £XEL AVAYKAOTIKA 0ONYAOEL 0TV
avantuén mpooeyyloTikwy (approximate) alyopiBuwv yia tnv emiluon
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TOUG, £TOL WOTE va emrTuyXAvetal pia anmodektr AUon o€ Aoyikd Xpovo.
Néyovtag amodektr evwooUlE OTL N AUCoN auTH, val Jev dev ivatl n KaAU-
Tepn duvartr, wotdéco Sivel oto MPOPANMA pia amrdvtnon mou mAnaotalel
TNV KAAUTEPN AUoN o€ peydho Babuo.

EupioTikdc gival o alyoplBuog mou gite umopei va odnynoel o€ pia Kahn
1 aKOpN Kat BEATIOTN AUON VOGS TIPOBAAMATOC, AV E{HAOTE TUXEPOIL, AAAG
pmopei va odnynoel kat o€ pia AVon Tou améxel ToAU amo ) BEATIOTN )
aKOMN, Kal va amoTUXEL va Bpet Aon, av eipaoTe dtuxol. Ot euploTikoi al-
yop1Bpot Sev ival Tumomotnuévol Kat otnpifovtal o€ Jia EUTEIPIKA TTapa-
PNoN 1 éva TéXvaopa 1 pia EUmveuon Tou TPOYPARUATIOTH. ZUviBwg
Ol TTIPOCEYYIOTIKO[ ahydpiBuol gival euploTikoi akydpiBuol, ald BéRala
UTTAPYXOUV Kal TIOAOI EUpLOTIKOL aAyOpiBpoL TTou SeV €ival TTPOOEYYIOTIKOL.

Avakepahaiwon @

ApxIKd opioTnke Kal avaluBnke n évvola Tng emidoong Twv akyopibuwy,
UE €IOIKOTEPN avapopd 0N XELPOTEPN TEPIMTWON KABE alyopiBuou.

‘Eywve kataypa@r Twv peyebwv mou emnpedalouv tnv enidoon evog alyo-
piBuou kal Twv Bacikwv Mpa&ewv yia Tnv Taivopnon, Tnv avaditnon Kat
ToV TOANATIAQCIAOMO KABWC Kal yia AANa €idn mpoANudTwy.

A6BNKe OPIGUOC YIa TNV ATTOSOTIKOTNTA Kal Yld TNV opBoTNTA TV AAyo-
piBuwv. H moAumokdtnta alyopiBuwv meptypd@etal avaAuTiKA Kal Tu-
ToTTol0UVTAL Ol OPICHOI YId TIC KATNYOpPiEC (TAEELC) TOAUTTAOKOTNTAC TWV
TIEPIOOOTEPWV EIOWV aAyopiOuwy.

Mepikoi amd Toug MAéov yvwoToU¢ alyopiBuoug avalvovtal Kal EKQPd-
Cetal n MOAUTTAOKOTNTA TOUG PE XPriON TWV AVTIOTOIKWV CUMBONOUWV
TWV KATNYOPIWV TTOAUTTAOKOTNTAC.

TéNoc, mapouotdleTal Kataypaen Twy 18wV Twv alyopiBuwyv Kal TuTo-
ToloUVTAL JE XPHON OPICHWV Ol TTAEOV YWWOTOl TUTTOL AAYOPIBUWV (TTOAU-
WVUIKOI, Un TOAUWVUIKOI, TTapdAAnAoL aAydpiBuol).

Né€eilc-kAe1da
Enidoon/amodotikétnTa
alyopiBuou,
Xelpdtepn mepinmtwon
alyopiBuou,

MéyeBoc e10060v,
OpBdtnTa akyopibuov,
MoAumhokdTtnTa
alyopiBuwy,
JuppoAioudc O,
Avdhuon alyopiBuwy,
Eidn aiyopiBuwy,
YTmOAOYIOTIKN
MoAumhokoTnTa,
MNpooegyylotikoi
alyopiBuol,

EuploTikoi alyopiBuol

~

5. ANAAYZH AATOPIOMQN
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N

Aladiktuo

http://www.ioinformatics.

org/

Kéupog OAupmadwv
MANPOYOPIKAG UE OXETIKA
mpofARpaTa akyopiBuwv.

Epwtnoslg - O¢pata yia culitnon

1.

9.
10.

11.
12.
13.

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

. TiLgival Kal TG UTopEl va eKPPaoBOEi n XElPOTEPN TEPITTTWON EVOC

aAyopiBpuov;

. Na mepiypagei 1o péyeboc tng e10660u evoc alyopiBuou kat va 6oBki

éva mapddelypa avayvwplong Kal Kataypa@nig autol Tou peyéboud.

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

ahyopiBuov;

. MNoleg eival ol amapaitnteg mpolmoBéaoelg yia va givat Suvatr n ov-

YKpLon HETAEU SUo TPOoYPAUUATWY aAyopiOuwy;

. Na optoBei n amodotikétnTa alyopibuwv.
. Tteivat o éheyxoc 0pBOTNTAC EVOC aNYOPiBIOL Kal TToloL TTEPLOPICHIOI

UTTAPXOLV YA AUTOV TOV ENEYXO;

. Na meprypagei o tpomoc anddeiéng tng opboTNTAC EVOC aAyopiBuou

kal va 600¢i éva mapdadetypa andédei€ng opboTnTac alyopiduovu.

Na 606¢i 0 oplopudc TN MoAuTAOKSTNTAC aAyopiBuou.

Me tn BonBeta evédg Siaypdppatog va yivel cUyKplon HETa&y TnE Ao-
YAPIOUIKNAG, TNG YPAUUIKNG KAl TNG TETPAYWVIKAG TTOAUTTAOKOTNTAC.
Mola gival N TOAUTTAOKOTNTA TWV AEITOUPYIWV OE OTOIBEC Kl OUPEC;
Mola gival N TOAUTAOKOTNTA TNG OEIPIAKA S avalAtnong

Mota gival Ta KuptdTepa €idn akyopibuwy;

BifAloypagia

1.

10.

Owtw Agpdtn kat Nwpyog Mamayewpyiov, AAyépiBuor — MéBodot
2xebiaonc kat AvdAuon lNoAumdokdtntag, Ekdodoelg Zuppetpia, ABrva,
1993.

. Xpnotog Koihiag, Aouég Asbouévwy kai Opydvwon Apxeiwv, EkSOoEIg

Néwv Texvoloyiwy, ABrva, 1993.

. MavéAng Aoukdkng, Aouéc Aedouévwy kat AAydpiBuot, Ekbooelg O¢-

pameuTikng Kowvotntag 18dakn, ©ecoalovikn, 1988.

. lwdvvng MavwAomnoulog, Aouég Asbouévwy - uia lMpooéyyion ue

Pascal, Ekbooelg Art of Text, @ecoalovikn, 1998.

. N. Mioupig, Aouéc AeSouévwy, Suppetpia, ABrjva, 1993.
. Niklaus Wirth, AAyépi6uot kai Aouéc Asdouévwy, KheiddpiBuog, Abriva,

1990.

. G. Brassard and P. Bratley, Fundamentals of Algorithms, Prentice Hall,

1996.

. T. Cormen, C. Leiserson and R. Rivest, Introduction to Algorithms, MIT

Press, 1990.

. E. Horowitz, S. Sahni and S. Rajasekaran, Computer Algorithms,

Computer Science Press, 1998.

I. Oliver, Programming Classics: Implementing the World's Best
Algorithms, Prentice Hall, 1993.
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® KegdAawo

Ewcaywyn otov
[Mpoypapuatiouo

| nePIEXOMENA N

H évvola tou
npoypdpparog

lotopwki avadpopn

DuUOLKEG KaL TEXVNTEG
YAWOoEG

Texvikég oxediaong
npoypapHdtwv

Avtikelpevootpagng
NPOYPAUHATIOHOG

MapdAAnAog
NPOYPUMHATIOHOG

Mpoypappatiotkd
neppdArovia
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Eicaywyn

>Ta TIPONYOUUEVA KEQPANALA AVAQEPONKAE AVOAUTIKA OTNV AVATITUEN
TwV aAyopiBuwv Kal Twv S1agpopwV TEXVIKWV. XTd EMOUEVA Ke@AAala Oa
a0XoAnBoUE e TOV TTPOYPAMMATIONO, SNAAdH TN StatlTWon Twv aA-
YopiOuwv o€ TETOla HoP @I}, WOTE VA UImopoUV va uAomoinBouv amno tov
urohoytoTr. To Ke@Ahalo auTtd aoXOAEiTal PE YEVIKEG EVVOIEG TTOU €ival
ATIOPAITNTEC TIPIV ATTO TNV EVAoXOAnon He tn Stadikacia Tou mpoypap-
patiopou. Opiletal n évvola Tou Mpoypdupatog, mapouataletal pia ouv-
VTOMN 10TOPIA TWV YAWOOWV TIPOYPAMMATIOHOU Kal TwV EI8WV TIPoypa-
MOTIOMOU, KABWE Kal Ol TEXVIKEG TTOU XPNOIMOTIOIoUVTAL YId T CWOTH
Snuiovpyia TPOYPAUUATWY. ZUYKEKPLUEVA TTAPOUGCLAJOVTAL Ol TEXVIKEG
™G lEpapyIKAG oxediaong MPoypappATWY, TOU TUNUATIKOU TTPOYPAUMa-
TIOHOU Kal KUPLA Ol apxEG Tou SopnpéVou TTPoYPaUATIooU. Emtiong me-
ptypdpetal n Siadikacia mou akohouBeital amd Tn cuvTa&n Tou TTPOYPAU-
MOTOG MEXPL TNV TENIKN TOU EKTENEON ATTO TOV UTTOAOYLOTH Kal TN ARYN
TWV AMOTEAECUATWV.

AbakTiIKoi oTé)OL

>TOXO0L TOU KEQAAAIOU AUTOU gival o padnTng:

[0 va opiCel T1 eival mpdypaPUa KAl va KATATACGCEL KAl VO CUYKPIVEL TIG
YAWOOEC TIPOYPAUUATIOHOU,

[0 va avayvwpilel Ta KUpLoTePA €i6N TPOYPAPMUATIONOU Kal va TTEPLYPd-
PELTA BACIKA XOPAKTNPIOTIKA TWV TEXVIKWV TIOU XPNOIoTTolouvTal,

[ va Sl0TuTWVEL TA TTAEOVEKTAATA TOU SOUNUEVOU TTIPOYPAUUATIOUOU,

O

va meplypd@el T Sladikacia eKTEAEONC EVOC TTIPOYPAUMUATOC,

0 vaava@épel Ta Bacikd TPOypAUaTa TTOU TIEPIEXEL VA TTIPOYPAUUATI-
OTIKO TIEPIBANOV.

NpogpwTtnoelg

0 Hénuoupyia tou akyopiBuou apkei yia va emAUCoUpE Eva TpOBANua
OTOV UTTOAOYIOTH);

MNwg Staxelpiletal I TANPOPOPIEG O UTTOAOYIOTAG;

Ivwpileic KAmoleC YAWOOEC TTPOYPAUMATIOUOU;

MNwc kat yati eEehiooovTal ol YAWOOEG;

O 0O od

H Umapén ouykekpipévwy peBodoloylwv kat Texvikwv Bonbdst otnv
emiAuon Twv pofAnudTtwy;
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6.1 | H évvola Tou mpoypdppatog

H emiluon evog mpoBARATOC e TOV UTTOAOYLOTH TTEPIAAMPBAVEL OTIWG EXEL
nén avagepOei, Tpia e§icou onuavtika otadia.

[J Tov akpiry mpoadloplopod tou mPoBAARuaATOC.
[ Tnv avamtuén tou avtiotoixou akyopibuou.

[J Tn Satinmwon tou aAyopibBuou og KATavonTr LoP@r| amd Tov UTIOAO-
YIOTH.

O TTPOYPAUUATIONOG aoXOAE(TaL Pe TO TpiTo auTd oTddlo, Tn dnuioup-
yia Tou mpoypdupatog SnAadrn Tou cuvOAOU TWV EVTOAWYV TTOU TIPETIEL
va 600800V oTov urtoAoyloTr, WoTE va bhomoinBei o alyoplBuoc yia Tny
emiAvon Tou PoARUaTOC. To MPOYPAUA, TO OTTOI0 YPAPETAL OE KATTOLA
YAWooa poypappatiopoy, Sev gival amid n uhomoinon Tou alyopibuou,
oA Baoikd otolxeio Tou eival ta dedopéva kat ot Sopég dedopévwy emi
TwV omoiwv gvepyei. AvapépOnke non 6ti ol alyopiBuol kat ot Sopég de-
Sopévwy gival pia adldomaotn evotnTa.

O TIPOYPAUMATIONOC Eival AuTOG TTOU SiVel TNV EVTUTIWON OTL Ol UTTONO-
YIOTEG €ival EEUTTVEC UNXAVEC TTOU EMAUOULV TA TOAUTTAOKA TTPOBARLaTa.

H evtumwon autr opw¢ givat amwg pia Yeudaicbnon. O umohoyloTic,
WG YVWOTOV, glval pia pnxavr mou katahafaivel povo 600 KATAOTATEL, Ol
ormoieg avtimpoowmnevovTal e SUo aplBuoUC, To undév Kal To éva, Ta Yn-
@ia Tou Suadikol GUCTANATOC. TO HOVO TIPAYA TTOU KAVEL O UTTOAOYIOTIG
€ival oToIXEWOEIG EVEPYELEC O aKOAOUBIEC AUTWV TwV SUO YNn@iwy, alkd
QUTEC TIG EVEPYELEC TIC EKTEAEL HE aoUANNTTTN TaxUTNTA. O UTTOAOYIOTAC
pmopei amAd va amoBnkeVEL 0TN UVAUN TIG aKoAoUBieC Twv SuadIKWV Y-
@iwv, va TIC aVOKTA, Va KAVEL OTOIKEIWOEIC ApIOUNTIKES TTPAEEIC UE AUTEC
Kal va TIG CUYKPIVEL

6.2 | lotopikn avadpopn

Amé Tn Snpioupyia TOU TTPWTOU UTTOAOYIOTH UEXPL OHEPA €XOUV OG-
&L mapa moANG mpaypata. Ot TTPWTOL UTTOAOYIOTEC, TEPAOTIOL OE HEYEDOC
aAAd pe TApa TTOAU TTEPIOPIOUEVEG SUVATOTNTEC KAl UIKPEG TAXUTNTEC
ene€epyaoiag e€ehixBnkav o€ MOAU UIKPOUC O€ UEYEDOC UTTONOYIOTEC UE
TEPAOTIEG OPWC SUVATOTNTEC KAl TAXUTNTEG EMe€epyaaiag.

Evw Aotrrév 1o UAIKO (hardware) Twv urmoAoyloTwy BeATIwWVETAL, TEAEIOTTOL-
gital kal Tautdxpova mapéxel véeg SuvatotnTeg emeepyaciag, ot BACIKEC
apxEG AelToupyiag Twv UTTOAOYLOTWV TToU SlaTuTTWONKAV TO HaKPIvVO 1945
a6 tov Oov Néupav, Sev dAa&av pakTikd kaBdlou. Tnv idla apyr e&¢-
A&N ouclaoTIKA €XOUV Kal Ol YAWOOEG TTPOYPAUUATIOHOU, Ol OTIOIEG, aV
kat eeNiooovtal kat cuvexwg epmiouTifovTal pe vEeg SuvaToTNTEG, TA Xa-
POKTNPELOTIKA TOUG Kal Ol BACIKEG TOUG IOIGTNTEC OUCLACTIKA TTOPAUEVOUV
Ta {dla.

6. EIXATQI'H XTON NPOTPAMMATIZMO

O yAwooeg
npoypapgyatopos
avantuxlnkav pe
oKono Tnv entkowvwvia
Tou avBpwnou
(NpoypappatioTi) Ye Tn
pnxavi (unoAoyloth).
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orizvor T

Eva mpéypauua o y\wooa
unxavig sivai yia akoAou-
Bia duadikwv Yneiwv, mou
amoTEAOUV EVTOAEC TPOC TOV
EMe€ePyAOTH) YIA OTOIXEIWOEIG
AglToupyiec.

Ot evioAéqg o€ oupBoAkA
yAwooa anoteAolvtat
ané cupBoAikd ovopata
Mou aviloTtolxouv o€
EVTOAEG TNG YAWOOAG
pnxavig. Ot cupBoAikég
yAwoaoeg givat
ouvdedeéveqg Pe TNV
OPXLTEKTOVIKA KABe
UnoAoyLoTA.

6.2.1 NwWooeg uNXaving

APXIKA yla va UTTOPECEL O UTTOAOYIOTHG VA EKTENEDEL [ia ommoladnmoTe Ael-
Toupyia, émpeme va 600800V kateuBeiav ot KATAAANAEG akohouBieg amd 0
Kal 1, 5nAadn evioléC o€ Hop @I} KATAVONTH ATTO TOV UTTOAOYIOTH aANG
aKaTavonTeg amo tov avBpwro. O TPOMOC AuTdC HTAV ETITTOVOC Kal ENA-
XIOTOL UITopoUcav va ToV UAOTTOIoOoUY, Aol anmaitouoe Babid yvwon
TOU UAIKOU Kal TNG OPXITEKTOVIKNG TOU UTTOAOYIOTH.

O mpwTto¢ umohoyloTthg, o mepipnuog ENIAC, yia va "mpoypappatt-
OTEl", WOTE VA EKTENEDEL KATTOLOUG UTTOAOYIOHOUC, ETTPETTE VA aANAEouV
Béon ekaTovtddeg SIAKOTTEG KAl va puBuLoToUV avtioTolxa OAEG Ol
kaAwdlwoelg, dtadikaoia e€alpetikd emimovn kat xpovofopa. O "mpo-
YPOAUMATIONOC" TWV TTPWTWYV AUTWY UTTOAOYIOTWY, OEV TAV OUCLACTIKA
TIPOYPAUMATIOHOC E T oNnUEPIVE évvola Tou 6pou. O UTTOAOYIOTHC ava-
S1apBpwvdTaY, WOTE VA EKTEAETEL TOUC ATTAITOUEVOUC UTTOAOYIGHIOUG KAl
OTn OuVEXELla EMpeTTe va AANAEeL TTAAL N S1ApOpwaor Tou, WOTE va EKTENE-
o€l évav AANO UTTOAOYIOUO.

O1 eVTOAEC VO TTPOYPAUUATOC KAl OUEPA UETATPETTOVTAL OE AKOAOUBIEC
mou amotehovvtal amod 0 Kal 1, TIG EVTOAEG 0€ YAWGGa PnXavAg, OmTwg
ovopalovtal, ol oToieg EKTEAOUVTAL ATIO TOV UTTOAOYLOTH.

6.2.2 JUPPBOAIKEC YAWOGOEC | YAWOGOEC
XapnAou emmédou

ATIO Ta TTPWTA XPOVIA APXLIOAV Va YivovTal TPOoTIABELEG Yia TN SnUloup-
yia piag oupBoAiki¢ Y\wooag, n omoia, evw Ba €xel évvola yia Tov vBpw-
70, B0 HETATPEMETAL ECWTEPIKA ATTO TOUG UTTOAOYIOTEC OTIG AVTIOTOLXEG
akolouBiec amd 0 kat 1. Na mapddetypa n Aé€n ADD (mpooBeoe) ako-
AouBoupevn amd duo apBuoug, gival katavonTr amd Tov avlpwTo Kal
QTTOUVNUOVEUETAL OXETIKA €UKOAA. H evToAn autr Ba HeTagpaoTei amo
TOV UTTOAOYIOTH O€ pia akoAouBia Suadikwy Pn@iwv Kal oTn CUVEXELD
pmopei va ekteeoTel. To €pyo TNG petdgpaong To avalapBdvel éva 1dt-
KO TPOYPAUUA, O CUMPBOAOUETAPPAOCTHG (assembler).

H xprion Twv mpwtwv autwv cUPBOAIKWY YAwoowy, Tou cuvexi(ouv va
XpnotpomolouvTal yia €181koug okomoUg, ATtav oa@wg pia eEENEn amo
TIG akatavonTeg akolouBieg Suadikwv oTolxeiwv. QoTdoo mapéuevav
OTEVA OUVOESEUEVEC UE TNV APXITEKTOVIKI TOU KABE umohoyloTr. Emiong
bev S1€0eTav eVTONEC TTI0 OUVOETWVY AEITOUPYIWY 0ONYWVTAG £TCL O€ Ha-
KPOOKEAN TpoypdupaTa, Tou Atav SUGKOAO va ypa@oUuv Kal KUpla va
ouvTnPENBoULV. AKOUN TA TTPOYPAUMATA €V UITOPOUV VA LETaPEPBOUY O
AA\ov S1a@QOPETIKG UTTOAOYIOTH, AKOWN Kal Tou idlou kataokeuaoTh. Ot
YAWooEG auTég ovoudaldovTal CUMBOAIKEG 1 YAwOOEG XapnAou emimédou,
a@poU e£aPTWVTAL ATTO TNV APXITEKTOVIKH TOU UTTOAOYIOTH.
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10101000 00001010 INDEX=501 sum = O

10001100 00000001 SUM=502 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 unxavic, o€ ouuBoAikni yAwooa kat o€ y\wooa
uYnAovL emméSou yia Tov urmoAoyioud Tou abpoiouato Twv aptBuwv 1 éwe 10

6.2.3 TA\wooeg uYPnAoL emmédou

Ot mapamdvw avemApKELEG TwV CUUBOAIKWY YAWOOWV Kal N TPooTiddela
yla KaAUTEPN eMmKovwvia avBpwmou-pnxavig odriynoav ota TéAn Tng
Sekaetiag Tou '50 oTNV EPPAVION TWV TTPWTWV YAWOOWV TIPOYPAUMUATI-
opoL uPnAovL emmméSou.

To 1957 n IBM avéntuée tnv mpwtn YAwooa uPpniol emmédouv, Tn
FORTRAN. To 6vopa FORTRAN mpoépxetat amo Tig Aé€eig FORmula
TRANslation, mou onuaivouv petdgpaocn tunwv. H FORTRAN avamtuxOn-
KE W YAWOoOoA KATAANNAN yia TNV EMAUCN HOBNUATIKWY KAl EMOTNHUOVIKWY
npoPAnudtwv. To mpoypappa mou ypdgetat o FORTRAN 1y o€ omoladrimo-
T€ AAN YAwooa uPnAou emmédou, petappddetal amod Tov iSlo Tov umolo-
YIOTH 0TI AKOAOUBIEC TV EVTOAWVY TNG UNXAVAG UE TN BoriBeta evog €101-
KoL TIPOYPAMUATOC, TTOU ovouddeTal HETAYAWTTIOTAC. To iSlo poypapua
FORTRAN umopei va ekteheoTei o€ omolovonmoTe AANO UTTOAOYLOTH, APKEI
VA UTTAPXEL O aVTIOTOIXOG HETAYAWTTIOTAG Yla TOV uTToAoyloTr auto. H
yYAwooa FORTRAN petd amo moAAéC ahhayEg, TPOOONKEG Kat BEATIWOELG
XPNOIUOTTOLEITAL AKOUN KAl OHHEPA 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 ('AOPIXTH')
4  FORMAT ('AAYNATH')
50 STOP
END

2x. 6.2. HyAwooa FORTRAN unripée

n mPWTN YAWOOA MPOYPAUUATIOUOU
vyYnAou emmédovu. lNpdkerral yia
YAwooa katdAAnAn yia umroAoyiououg,
&vw votepei otn dlaxeipion

apyeiwv dedouévwy Kail yevikOTEPA
aApaptBunTIKWv mAnpo@opiwv. [Vwplos
TTOAEC BEATIWOTEIC L€ KUPIOTEPOUG
otabuouc Tic ek6oOoeIc 4, 77, 90/95 Kai
Visual FORTRAN. To mpdypauua Tou
mapadeiyuatog emAvel tnv e€iowon

a' Babuod.

6. EIXATQI'H XTON NPOTPAMMATIZMO
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H FORTRAN, mmapd Ta 1loxupd XapaKTNEIOTIKA TNG KAl TIG CUVEXEIC aANa-
YEC TTOU TNV KaBIoTOVoAV CUVEXWG ATTOTEAECUATIKOTEPN, OEV UMmopovae
va KAAUYPEL TIC amaITAOELG 6 GAOUC TOUC TOUEIC SpaoTNPIOTATWY, OTIWE
Kal Kapia AAAN YAWood TpoypauaTiopoU dev katdgepe. ETol avanTtu-
xOnkav kat cuveyiouv va avantiooovtal TOAEG YAWOOEG TTIPOYPAMHA-
TIOHOU Yia SIAPOPEC TTEPIOXEC SPACTNPIOTHTWV.

To 1960 avamtuxBnke pia GAAN YAWooa, 0TaBUOC OToV TTIPOYPAUUATIOUO,
n YAwooa COBOL. H COBOL 6mw¢ dnAwvel Kal To 6voud tng (COmmon
Business Oriented Language - Kolvr) y\wooa mpooavatoAlopévn OTIC
ETTIXEIPNOELC) €ival KATAANAN yLa avATITUEN EUTTOPIKWY EQAPOYWY, Kal
YEVIKOTEPQ SIAXEIPIOTIKWV EQapUoywy, Topéag émou n FORTRAN uoTe-
pouoe. H COBOL kaBiepwBnke wg mPOTUTIO KAl XPNOIUOTIOINONKE amo
TMOAEG eTTIKEIPOELG KABWC Kat armd OAn tn dnuoaota doiknon. H y\wooa
YVWpLoe TOMEG eKSOOELC Kal TTAPa TIOANEG EpapoYEC BpiokovTal o Xpn-
on akoun Kat orpeEPQ.

IDENTIFICATION DIVISION.

PROGRAM-I1D. EQUATION.

ENVIRONMENT DIVISION.

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

WORKING-STORAGE SECTION.

77 X PIC S9(6)VO.
5y.6.3.HydvooacogoL | B PIC 59(6).
) . 77 B PIC S9(6).
Snuioupyribnke amd v Grace
Marray Hopper, a&§iwuatiké Tou 1 PIC ~(6),-.
. e PROCEDURE DIVISION.
mmoAguIkoU vauTikoU Twv HIMA, To ARXH
1960. H COBOL ékave duvarn tnv )
aélomoinon Twv umoAoyIoTWV armo Ti¢ ARSI A
ETIXEIPNOEIG KAl TOUG 0pYyaVIOUOU RS IES
e nz € ovnj liyu o'sxrec Ry - == B .
pexoVTAS [oxbpoTares ACCEPT B.

duvatotnteg dlaxeipiong apyeiwv
bebouévwy. Eva mpdypauua COBOL
S106étel TEOOEPIG UTTOBIAIPEDEIC
(divisions). H y\wooa xpnoiuomotei
TIEPIYPAPIKOS TPOTTO yia T ouvTtaén

DISPLAY ' ‘.

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

, p p DISPLAY ‘' H AYXH EINAI : VWX,
TWV EVTOAWV UUE XPrIoN pnUATWV
oy . STOP RUN.
™C¢ ayyAikig yAwooag, émws ADD, —
MULTIPLY, MOVE K.Am. e amotéleoua IE B -0
™m 5nuloupyla,yevu<a IuaKpooKel)\wv e

TPoYPAUUATWV. KaBe evToAr Tng ELSE

YAwooag tepuartifetal ue TeAgia.
To mpdypauua tov mapadeiyuatog R O TATE

STOP RUN.

emAvel v e€lowon a' Babuod.
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Mia armé TIC ONUAVTIKOTEPEC YAWOOEC TTPOYPAMMATIOMOU UE EAAXIOTN
TIPOKTIKN EPAPMOYT, AANA TTou €N PEace 181AITEPA TOV TIPOYPAUMATIOUO
Kal TG emopeveg yYAwooeg, gival n ALGOL (ALGOrithmic Language - AAyo-
p1BuIkA YAwooa). AvamtuxOnke and Eupwmaioug eMOTHUOVEG, apXIKA TO
1960, ue okomd TN dnpoupyia YEVIKAG @UONG TTPOYPAUUATWY TTOU va N
OUVSEOVTAL UE CUYKEKPIUEVEC EQAPOYEC.

10 REM EININYSH 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

2. 6.4. HyAwooa BASIC dnuioupyribnke to 1964 oto Dartmouth College amd

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

Ulag aminic yAwooag mpoypaupuatiouoU yia ekmaldeuTikous okormouc. H BASIC
yvwploe ekmAnKTikr Stadoon ue tnv eueavion Twv pikpolmoloytotwy (1975).
O mpwto¢ SiepunveuTic TnG yAwooac o 8K ROM ritav épyo twv Bill Gates kai

Paul Allen. A¢ onueiwBei 6t n etaipeia Microsoft 16pUOnke amd tov Bill Gates
YIQ TNV EUITOPIKN EKUETAAAEUON auToU Tou Sigpunveutii. H ékdoon GWBASIC

mapovaidletai o 1981 ue tov IBM PC. KUpio xapaktnploTiké TnG yAwooag ivai n
Umapén aplBUWV TwV YpauUwy ToU PoypAUUATo , ol ormoiol XpnolomolouvTal
kat w¢ Béoeic mpooplopol eviodwv diakAddwonc. EEEAEN Tne yAwooag givat ot
ekbooeic QuickBASIC kat Visual BASIC. To mpéypauua tou mapadeiyuatog emAUE!

v e€iowon a' Babuod.

Yta péoa tTn¢ SekaeTiag Tou '60 avamtuxOnke n ya\wooa PL/1 (Pro-
gramming Language/1 - N\wooa Mpoypaupatiopou um' aptOuov 1) mou
Tpoomadnog, xwpic emrtuyia, va KaAUPel OAOUG TOUG TOUEIC TOU TTPO-
YPOAUUATIOUOU, EMOTNUOVIKOUG Kal EUTTOPIKOUC, AVTIKABIoTWVTAC TO0O
™n FORTRAN 600 kat tnv COBOL.

270 XWwpo TN Texvntng Nonuoolvng avamtuxBnkav Vo YAWOoOoeG ApKETA
Sla@opeTikéG amd OAeG TIG AMEG. XTa péoa Tou '60 avamtuxOnke oto MIT
n LISP (LISt Processor — Eme&epyaotnc AioTtac), y\wooa n omoia mpocava-
Tohiletal o€ xelptopd Miotwv and cuBoAa, kat n PROLOG (PROgramming
LOGic - Aoyikog MpoypauaTiopodd) oTig apxeg Tou '70. Ot duo autég y\wo-
0€EC Xpnotpomnolouvtal o€ PoRARpata TexvntnE vonuoouvng (EUmelpa ou-
otApata, mayvidla, eme€epyacia QUOIKWY YAWOOWV K.ATL.).

AVO ONPAVTIKOTATEC YAWOOEC YEVIKOU OKOTTOU, Ol OTIOIEC avanTuXOnKav

N 6ekaetia Tou '60 aANA XpnotpomolovvTal TApa MOAD OTIG NUEPEG Hag,
gival n BASIC kat n PASCAL.

H yAwooa mpoypappatiopou BASIC (Beginner's All Purpose Symbolic
Instruction Code - ZupoAikog Kwdikag Evtodwv Mevikng Xpriong yia Ap-
XAPLOUG) apXIKA avamtuxOnkKe, Ommwg SNAWVEL Kal TO OVOA TNG, WG YAWO-

6. EIXATQI'H XTON NPOTPAMMATIZMO
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TO KYBOS :A

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

2. 6.5. Hylwooa npoypauuatiopot LOGO
oAokAnpwBnke to 1967 otn Bootwvn amd
Tov Seymoyr Papert. To évoud tng mpoépxetal
amd tnv eAMAnviki Aé€n "Adyoc”. Mpdkeitat yia
YAwooa katdAAnAn yia tnv eilcaywyrj otov

PU HOME PD

PU SETX :A SETY O PD

TTPOYPAUUATIONS UABNTWV UIKeC nAIKiac. To
nmpoypauua tou mapadeiyuatog oxedidlel évav

KUBo akuric A ue 81a80xIKEC KIVAOEIG goils

END

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

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

™N¢ XeEAwvag.

0d yla TNV EKTTAiGEVON apXapiwVv OTOV TTPOYPAUMUATIONO. ZXESIAOTNKE
yla va ypd@ovTal cUVTOa TPOYPAUATA, T OTTo{a EKTEAOUVTAL UE TN
BonBela digpunveutn (interpreter). H avantuén 6w Twv pikpolmolo-
YLOTWV Kal 0l ouveXeig ekOOOEIG TNG YAwaoag BoriBnoav otnv e§amiwon
NG, TOOO WOTE VA Yivel iowg N SNUOo@INéCTEPN YAWOOA GTOUC TTIPOCWTTI-
koU¢ urroAoyloTtéc. H tunomnoinor tng &€ amd tn Microsoft pe Ti¢ ekddoelg
QuickBasic kat kUpta pe Tn Visual Basic, kaBiépwaoe tn YAwooa wg mpoTu-
70 Yla avAnTuén EQapPUOYWV OE TIPOCWTTIKOUG UTTONOYIOTEC.

H yAwooa PASCAL (SnpoUpynua tou kaBnyntr Niklaus Wirth) épepe pe-
Yahec aMayég otov mpoypaupatiopd. MNMapouvoidotnke to 1970 kal otn-
pixtnke mavw otnv ALGOL. Eival pia yYA\wooa yevikiAg xpriong, n omoia
givat KatdAAnAn 1600 yla Tnv ekmaideuon 6co Kat tn dnuiovpyia loxu-
PWV TTPOYPAUHATWY KABE TUTIOU. XAPAKTNPIOTIKO TN YAWOOAG gival n
KATaAANASGTNTA Yia TN dnpioupyia Sopnuévwy mpoypappdtwy. H PASCAL
yvwploe Kal ouvexiCel va yvwpilel tepdoTia edmiwon e181kd 0To Xwpo
TWV PikpoUTToAoyIoTwV Kal anoTé\eoe Tn BAon yia tnv avantuén dAAwv
LOXUPOTEPWVY YAWoowV 61w¢ N ADA kat n Modula-2.

>Ta péoa Tou 1960 TOPOUCIACTNKE YId TPWTN POPA Hid TEXVIKN oXedi-
aoNG TPOYPAUMATWY TToU €UeNAE va aANA&el pI{IKA ToV TPOTTO avATTU-
&NC MpoypPAUHATWY KaBwCE Kal TIG (S1EC TIC YAWOGCEC TTPOYPAUUATICMOV.
H texvikr Tou dopnpévou nmpoypappatiopol n omoia e€ac@alilel Tn
Snuioupyia MPOYPAUMATWY ATTAWV CTN CUYYPAPN) KAl TNV KATAvonon
Kal eUKoAwV otn 816pBwon. O Sounuévog TPoyPAPUATIONAG Kal Ta Xa-
PAKTNPIOTIKA TOU A TAPOUCIAOTOVV EKTEVWC O€ ETIOLEVN TTAPAYPAPO.

3x. 6.6. HyAwooa LISP énuioupyribnke to (DEFUN a-exiisosi (a b)
1959 oto MIT. Mpdkeitat yia un Siadikaotakn (setf apot (- (/ b a)))

YAwooa mrou mpoopilstal yia tnv eneéepyacia
ouuBoAIkwy Sedouévwv. Baoikég TUmog
Sedouévwy, amd tov omoio e€dAAou mipe Kal
T0 6voud g, eivat n ouvdedeuévn Aiota. Xto
mapadelyua aivetal pia ouvapTnon g
YAwooacg, mou emAvel Tnv e€iowon a' Babuou.
To mpoypauua ektereital Sivovtag otn ypauun
EVTOAWV T1.X. (a-exisosi 2 5).

(princ a)

(princ b)

AN

(princ
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Mia akoun YAwooad mou yvwploe Heyain diddoon eival n y\wooa C. H C
avamntuxonke ota epyacTrpla TG etalpeiag BELL kal xpnotpomnoindnke
yla TNV avamntuén Tou Altoupyikou cuothpatog Unix, YAwooa pe loxupd
XOPOKTNPLOTIKG, MEPIKA ammd auTd Kotvd Ue TNV Pascal KatdAAnAn yla avd-
ntuén SOUNUEVWY EQAPUOYWV OANA KAl e TIOANEC SUVATOTNTEG YAWOOAG
xapnAou emmédou. H C e€ehixtnke otn yYAwooa C++, TTOU €ival QVTIKELUE-
vOoTPA@PNC. H 16€a TOU AVTIKEIMEVOOTPAPOUG TTIPOYPAUUATIOMOU TTa-
POUCIACTNKE Yla TTPWTN QOpPA 0Tn SeKaAETia TOU ‘70 Kal GuVeXi(el akoun
va amwvetal aAAdlovtag Tov mapadociako TPOoYPAUUATIONO. AOYw TNG
ONMACIOG TOU AVTIKEIUEVOOTPAPOUG TIPOYPOUHUATIOHOU HEPIKA OTOIXEID
Tou mapouactalovtal o€ EexwPLoT TaPAypaAQo.

#include <stdio.h>

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

float a, b;

printf (“A = 7);

scanf (“%f”, &a);

printf (B = 7);

scanf (“$f”, &b);

if (a==0) {

if (b ==0) {

printf ("AOPIXTH\n") ;

} 2x. 6.7. HyAwooa npoypauuatiopot C

else {

printf ("AAYNATH\n"”) ;

} Dennis Ritchie. H yd\wooa C eival pia Sounuévn
} Siadikaotakn yAwooa YeVIKrG Xpriong mou

else {
printf ("X = $f\n”, -b/a);

return O;

Ta televtaia xpdvia xpnotuormoleital 181aitepa, €161KA yla TTPOYPAUMUATI-
ouo oto Aladiktuo (Internet), n JAVA. H JAVA €ival pia avtikelyevootpa-
@N¢ yYA\wooa mou avantuxnke anod tnv etaipeia SUN pe okomod tnv avd-
nituén EQApHOYWY, TToU Ba eKTEAOUVTAL OE KATAVEUNUEVA TTEPIBANOVTA,
SnAadn o€ S1aPOPETIKOUC UTTOAOYIOTEC Ol OTToIOL Eival cuVSeSEUEVOL OTO
Aladiktuo. Ta TPOoypAUMATA AUTA PITOPOUV va eKTEAoUVTAL aTTd Slagope-
TIKOUG UTTOAOYIOTEC, TTPOOWTTIKOUG 1] HEYAAD CUCTAMATA HE SIOQOPETIKA
AelToupyYIKA cuoTApATA XwpPiG aAaYEG.

H gpgpavion Twv ypa@ikwv mepiBai\ovtwy epyaciag Snuiovpynoe tnv
avaykn yla avamtuén mpoypauATwy Tou va EKUETAANEVOVTAL TOV YPO-
PIKO aUTO TPOTIO EMIKOIVWVIAG XPHOTN-UTTOAOYLOTH. XTa TTEPLOCOTEPA

6. EIXATQI'H XTON NPOTPAMMATIZMO

avantuxOnke ota epyaoctripia Bell tng
auepikavikng etaipeia¢ At&T 1o 1972 amé tov

Xxapaktnpiletai amd AtétnTa oTnV éKppacn
Kat yia mAouoia ouAAoyn TEAEOTWV Kal TUTTWV
3 Sedouévwy. Xtevd ouvdebeuévn ue to UNIX,

n yAwooa C xpnoiuormolgital eupUTata yia
Snutoupyia A&IToUpYIKWY oUCTNUATWY Kal

} AMwv makétwv AoyiouikoU. To mpdypauua Tou
mapadeiyuatog emAvel tnv €iowon a' Babuod.
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TTPOYPAUMATIOTIKA TIEPIBANOVTA TTOU UTTPXAVY, TAV TTOAD SUOKOAN £w¢
aduvatn n avantuén eQapUOYWY, IKAVWY VA EKPETAANEUOVTAL TA YPAPIKA
OQUTA XOPOAKTNPIOTIKA.

CLEAR
? “1. EISATQI'H XTOIXEIQN”
? “2. EKTYIQXH ETIKETQN”
? “3. IIPOBONAH"”
? “4. TENOT”
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 1éAn ¢ dekaetiag tou ‘70 amd tnv staipeia
Ashton-Tate apyika yia pikpoUmoAoyloTég 8-bit kat apydtepa yia mPoowmkoUg
ummoAoytotéc. H dBASE urripée o omoudaidtepog ekmpoowmog eEEAYUEVWY YAWOOWV
Kal EPYaAEiwV mpoypauuaTIoUoU TNG ETOXNE UE KUPLO XAPAKTNPIOTIKO TIC EEQIPETIKEC
Sduvatotnteg diaxeiptonc apyeiwv (Baoswv) Sedouévwy. H dBASE umopouloe va
AEITOUPYE( Ue GuEDN KTEAEDN TWV eVTOAWV TNE uéoa amd uta Staloyikh Siemagn
XpNotn, Uue ouvéneia va umopel va xpnotuomnoinBei kat amé droua pe EAGXIOTEG YVWOEIG
nmpoypauuatiopou. To yeyovoc autd ouvéBale otny supeia S1adoon Twv mMpoCwITIKWV
ummoAoytotwv. H mAéov Stadedopévn ékGoon ritav n dBASE Il Plus. EEEANER Tng

urrjpée o Clipper uetaylwtti{éuevn yAwooa, e tnv omoia dnutouvpyribnkav mAriog
EUTTOPIKWV EPAPUOYWV O TPOOWITIKOUG UTTOAOYIOTEC. Ta mpoidvTa autd, mou ouxvd
emovoualovtail xBASE, uripéav mpodyyeAol Twv onuePIVWV TakETwy Slaxeiptlons
Baoswv dedouévwy émwc n Access. To améomacua mpoypduuatoc tou mapadeiyuatog
mapouotddel éva uevou emAoywy Kal ekteAel SlakAadwon otny avtiotoixn Asiroupyia.

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

OwyAwoaoeg uPnAou
€nnédou Xpnatponolovy
WG EVIOAEG anAég
A€EeLg TNG ayyAkNng
yAwooag akoAouBwviag
auotnpolg Kavoveg
ouvtaéng, oL onoieg
petagpadovtal ané tov
{610 tov unoAoyloth

o€ eVIOAEG o€ YAWoaoa
pNXavig.

oloaV TIG £VVOLEC TOU 08NYOUMEVOU ATTO TO YEYOVOG TTPOYPAMHATIOUOU
(event driven programming) Kal TOU OTTITIKOU TIPOYPAMMUATIOMOU (visual
programming).

Me Tov 6po OTITIKO €VVOOUE TN SuvatoTnTA Va SNUIOUPYOUUE YPAPIKA
0AOKAN PO TO EPIBANOV TN EQAPUOYNG, Yia Tapddelyua ta mAaiota dia-
Aéyou 1 Ta pevou. Me Tov 0po 08nNyoUEVO Ao TO YEYOVOC EVVOOULE TN
SuvaTdTNTA VA EVEPYOTIOLOUVTAL AEITOUPYIEG TOU TIPOYPAUMATOG UE TNV
EKTENEON EVOC YEYOVOTOC, Yla TAPASELYA TNV EMIAOYH MiOg EVTOANC ATTO
€va UEVOU 1 TO KAIK TOU TTOVTIKIOU.

Otmo S1a6edopéveg YAWOOEC TTIPOYPAUUATIOUOU OE YPAPIKO TIEPIBAANOV
YIO TIPOCWTTIKOUG UTTOAOYIOTEG gival n Visual Basic, n Visual C+ + kai n Java.
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NMAEONEKTHMATA TON TAQZXQON YWHAOY ENMINEAOY

310 TAEOVEKTAMATA TWV YAWCOWV TTIPOYPAUMUATIOHOU UPNAOU emmESOU OE OXEON UE TIG CUMBONIKEG

MIToPOUV va avagepBoulv:

0 O QUOIKOTEPOC Kal TTo "avBpwtivoc” TpOTo¢ ékgpaong Twv poAnudtwy. Ta mpoypdupata o
YAWwooa uPnhou emmédou ival Mo KovTtd ota TPOoBARUATA TTOU EMAUOULV.

0 H ave€aptnoia amd Tov TOMO Tou UTTOAOYIOTH. Mpoypdupata o€ pia YA\wood upnAou emimédou
MITOPOUV vVa EKTEAECTOUV O€ OTIOIOVORTIOTE UTTOAOYIOTH e EAAXIOTEG 1] KaBOAov petatpoméc. H
SuvatoTTa TNG HETAPEPCIUOTATAG TWV TIPOYPAUUATWY Eival OCNUAVTIKO TTPOCOV.

0 H eukoAia TG ekudOdnong kat eKmaideuong we amoPEOLA TWV TTPONYOUMEVWV.

0 H 610pBwon AabBwv Kal n cuvTAPNOoN TPOYPAUUATWY 0€ YAWood uPpnAou emméSou eival TOAD
EUKONOTEPO £pYoO.

YUVOAIKA ol YAWOOEC uPNAOU eMITESOU EAATTWOAV ONUAVTIKA TO XPOVO KAl TO KOOTOG TTAPAYWYNS
VEWV TIPOYPAMMATWY, a@oU AlyOTEPOL TIPOYPAUUATIOTEG UTTOPOUV O UIKPOTEPO XPOVO VA avamTu-
Eouv MpoypApupaTa TTOU XPNOLUOTIOIOUVTAL O TTIEPIOCOTEPOUG UTTONOYIOTEG.

\

6.2.4 N\WOOEC 4nG YEVIAG

O1 YAwooeg uPnAol emmédou (YAWooeg 3nG YEVIAC) YVWPLoAV UEYAAN
emrTuyxia Adyw Twv MAgoveKTNHATWY TTOU TTapouatalouv. QoTdo0 ameu-
Buvovtal pévo o TPOYPAPHATIOTEG. O X OTNG EVOC UTTOAOYIOTH Sev €ixe
™ SuvatdtnTa va eM@EPEL AANAYEG O KATIOLO TIPOYPAUUA, TIPOKEIUEVOU
Va IKAVOTIOIOEL Jla VEA aVAYKN TOoU. ZTadlaKd 0w TTOANEC YAWOOECG
€@oSIA0TNKAV UE EPYAAEID TTPOYPAUMATIOUOU TTOU ATTOKPUTITOUV TTOANEG
AETITOUEPELEG IO TIG TEXVIKEG LAOTTOINONG KAl PE AUTA O XPOTNG UMTOPEL
va EMAUVEL LOVOC TOU UIKPA TIPOoBARHaTa e@appoywyv. Auth n avéavope-
VN TAoN amoKPUYPNG TNG APXITEKTOVIKAG TOU UAIKOU Kal TNG TEXVIKAG TOU
TIPOYPAUUATIOMOU 081 yNnoE OTIC YAWOOECG 4Nn¢ YeVIAG.

3TIC YAWOOEC AUTEC 0 XPrioTNG €VOC UTTOAOYIOTH €xel TN duvatoTtnTa,
OXETIKA UKOAQ, va UTTOPBANEL EpWTACELC OTO CUOTNUA I} VA avanTUOCEL
EQPAPHOYEC TTOU AVAKTOUV TTANpo@opiec amd Bdoelg dedouévwy Kal va
kaBopilel Tov akpLPr} TPOTIO EUPAVIONG AUTWV TWV TTANPOPOPIWY, OTIWE
OTO MAPAdEyUa TTOU AKOANOUBEL.

SELECT ENAME, JOB, SAL

FROM EMPLOYES
WHERE DEPTNO=20
AND SAL > 3000;

H epwtnon autn oe SQL ekteAei avalitnon otn Baon dedouévwv
EMPLOYES kat emotpépel To dvoua, Tn B€on Kal 1o HioBd twv umaAARAwY
NG 61evBuvonc 20 ou kepbiCouv mavw amd 3.000€.

6. EIXATQI'H XTON NPOTPAMMATIZMO
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4 )
TAZINOMHZH TAQXXQN MPOrPAMMATIZMOY

'ONeC 01 YAWOOEG TTPOYPAUMATIOHOU TTOU €XouV avantuxBei péxpt orjuepa avTimpoowelouv Stdo-
PEC 16€€C TAVW OTOV TIPOYPAMMATIONS Kal N KaBepia eival cuvBw KAOAUTEPA TTPOCAPUOOUEVN O
0opIoUEvEG KaTnyopieg TpoBANUdTwy. H peydin mieloPn@ia Twv YAwoOWV aviKeEL 0TV Katnyopia
Twv dtadikactakwyv (procedural) y\woowv. Eival yvwoTéc emiong Kat we akyoplOUIKEG YAWOOEC, yiaTi
eival oxeSla0EVEG YIa va eMITPEMOLV TNV UAOTTOINGN aAyopiBuwy. ANEG kKatnyopies YA\woowv upnAou
emmédou eivat:

0 AvTiKelpevooTpageic YAwooeg (object-oriented languages)
0 Zuvaptnotakég yY\wooeg (functional languages) m.x. LISP

0 Mn dwadikaoctakég yAwooeg (non procedural languages) m.x. PROLOG. Xapaktnpifovtal emiong
Kall WG YAWOOEC TOAU uPnAou emmédou.

0 Fwooeg epwTtamaviioewv (query languages) m.x. SQL.
Mia AN Ta&vépunon pmopei va mpokUYel pe Bdon tnv meploxn xpriong. Me autd to kpttrpto Slakpi-
VOUE:

U FAWOoEG YeVIKNAG XProNnG. OswpnTikd KABE YAWOOA YEVIKAG XPHoNG UIMopEil va xpnaotpomoinBei yia
v eniduon omotoudrmote MPoANUATOC. TNV MPAEN WOoTOCO0 KABE YAWooa €xel oxeSla0TEl yia va
avVTAToKpIiveTal KAAUTEPA OE Oplopévn Katnyopia mpofAnudtwy. Alakpivovtal o€:

0 FM\Wooeg emMOTNMOVIKAG KatevBuvon (science-oriented languages) m.x. FORTRAN
0 M\wooeg umopikig katevbuvong (business-oriented languages) m.x. COBOL.

A¢ onUEWOE( 0TI 0pIoPEVEG YAWOOEG Ta KaTapépvouv €€ioou KaAd Kat 0Toug SU0 TTIPONYOUUEVOUG
Topeig m.x. BASIC, Pascal.

0 MWooEC MPOYPAUMATIGHOU GUGTNUATWYV (system programming languages) .. C.
0 FM\wooeg TexvnTiG vonpoaouvng (artificial intelligence languages) m.x. LISP, PROLOG.

0 FM\wooeg e181KN G XPong. MPAOKeLTal yla Y\WOoOoEG TTOU XPNOLOTTOIOUVTAL OF EISIKEG TIEPLOXES EQAP-
MOYWV OTTWG TL.Y. OTA YPAPIKA LUE UTTOAOYIOTH), OTN POUTTOTIK, 0TN 0XeSia0on OAOKANPWHUEVWY KUKAW-
pdtwy, ota Zuothpata Aloiknong Bdoswv Asdopévwy, otny ekmaideuon PEcw UTTOAOYIOTH K.qL.

Mota gival n kKaAuTtepn YAWOGA TPOYPAUMATIGHOU

2TV IOTOPIa TOU TIPOYPAUUATIOHOU £XouV avamTtuxBei XIMASEC YAWOOEC KAl AUTH TN OTIYUN XPNOLo-
TIOLOUVTAL HEPIKEG EKATOVTASEG. YTTAPXOUV YAWOOEG KATAANNAEG Yla avanTuén €IIKWV EQAPHUOYWV KAl
AAEG KATAAMNAEG yIa YEVIKN XProN. YTTAPXouVv YAWOOEG KATAAMNAEG yia ekmaideuon kal ANNEG yia avd-
Tuén EUTTOPIKWV EPAPHUOYWY. MAWOCCEC TTOU EMTPEMOUV TNV EUKOAN AVATTTUEN EQAPUOYWV OE YPAPIKO
TEPIBANOV Kal AAEC TTOU EKPETANEVOVTAL TA TTAPAMNNAA CUCTAUATA. YTTAPXOUV YAWOGTEC TTOAU IOXUPES
MG TTOANUTTAOKEG Kall YAWOOEC XWPIG MEYAAEG SuvaTOTNTEC AANA ATTAEC KAl EUKOAEC OTNV EKUABNnon. O
TIPOYPAUUATIOTAG KAAETaL va eMAEEEL TNV "KAAUTEPN" YAWOOA YIa VA UAOTIOINCEL TO TIPOYPAUUAL.
MmopoUue va ioxuptotoUue ue Befaidtnta 6Ti pia yAwooa mpoypauuatiopuoU mou va ival avTIKEIUEVIKA
KaAUTepn amd Ti¢ AAAEG Sev uMGpxeEL, OUTE TPOKEITAL VA UTTAPEEL.

H emAoyr TG YAWooag yia TNy avantuén piag epappoync e€aptdtat and to €idog TG epapuoynig, To
UTTOAOYIOTIKO TEPIBANNOV OTO OTI0iI0 B EKTEAEOTEI, TA TIPOYPAUUATIOTIKA TTEPIBANNovTa TTou S106¢-
TOUWE Kl KUPIWE TIC YVWOELC TOU TTIPOYPAMUATIOTH. XUVAOWCE O TIPOYPAUUATIOTAC EMAEYEL Hia YAwooa,
TTOU QUOLKA EMTPETEL KAl SIEUKOAUVEL TNV avaTTun Tou €idouc TNG EPAPHOYNG OTO CUYKEKPIUEVO
mepIBANOV e BAoN OUWC TIC TTPOOWTTIKEG TOU YVWOELG KAl TTPOTINOELG.
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6.3 | DUGCIKEG KAl TEXVNTEG YAWOOEG

O1 YA\WOOEC TPOYPAUMATIOHOU avamtuxBnkav yla va UImopei o mpoypap-
MaTIOTAC VA SIVEL TIC EVTOAEC TTOU TIPETIEL VA EKTEAECEL O UTTOAOYIOTG.
Xpnotuomotouvtal SnAadn yla TNV EMKOIVwWvia Tou avOpwmou Kal TNG
MNXAVNAG, OTIWG AVTIOTOLXA Ol PUOIKEG YAWOOEG XPNOILOTIO0UVTAL YId TNV
gmKowwvia peta&u tTwv avBpwmwv. Ot YA\WOOEC TTPOYPAUUATIOHOU, TTOU
gival TexvnTéc YAwooeg, akoAouBouv TIC BaCIKEC EVVOLEC KAl ApXEC TNG
YAwoooloyiag, EMOTAN TTOU HEAETA TIG QUOIKEG YAWOOEC.

Mia yAwooa mpoodiopiletal amd 1o aA@dapnto tng, 1o Ae§INOYIO TN, TN
YPOAUUOTIKN TNG KAl TEAOC TN onpactoloyia TnG.

To ah@apnto

ANQARNTO piag YAwooag KAAETal TO CUVOAO TwV OTOIXEIWV TTOU XPNCIUO-
moleital amd T y\wooa.

MNa mapdadetypa, n EMNANVIKA YAwooa mepiExel ta e€A¢ otolxeia: Ta ypay-
pata Tou ahgantou medd kat kepahaia 48 dSnhadn xapaktrpeg (A-Q kat
a-w), Ta 10 Yneia (0-9) kat 6Aa ta onueia oti€ng. Avtiotolxa n ayyAikn
YAWooa mephapBAavel Ta ypdupata Tou ayyAikol aheaprtou (A-Z kat
a-z) kabw¢ kat ta Yneia kat dAa ta onueia oti€ng mou XxpNoloTToloUVTAL.

To Aei\oylo

To Ae€INOyl0 amoTeleital amod £va UTTOGUVOAO GAWV TWV AKOAOUBIWV TTou
Snuioupyouvtal amd Ta oTolxeia Tou aA@afnTou, Tig Aé€elg mou eivat Se-
KTEC amo TN YAwooa. Na mapddeiyua, otnv EM\nVIKA YA\wooa n akolouBia
TwV ypappdtwy ABTA gival Sektry agou amotelei Aé€n, aAAd n akoouBia
ABIAA &gv amotelei AéEn TNG ENNVIKAC YAWooac, dpa Sev eival dektr).

H Mpappatikiy

H Mpappatiki amoTteAEiTal ammd TO TUTIKO 1) TUTTOAOYIKO (accidence) kal
TO OUVTOKTIKO (syntax).

Tumiko €ival To oUVOAO TWV Kavovwy TTou opilel TIC LOPPEC UE TIG OTTOIEC
pia AéEN eival amodekTr. Ma mapddelyua, otnv EANVIKN YAWOoOd ol AEEEIC
YAWo0a, YA\wooac, YAWooeg sival 6eKTEC, evw N AéEn yYAwooat Sev gival
amodeKTh.

JUVTAKTIKO €ival To 6UVOAO TwV Kavovwy 1ou kaBopilel Tn vouIpoTnTa
¢ Sidtaéng kat tng olvdeonc Twv Aé€ewv TG YAWooag yia Tn Snpioup-
yia mpotdoswv.

H yvwon Tou cUVTOKTIKOU EMTPEMEL TN SNUIOVPYIA CWOTWV TPOTACEWY
OTIC PUOIKEC YAWOOEC, EVW OTIC YAWOOEC TTPOYPAUUATIOHOU TN dnuioup-
Yid CWOTWV EVTOAWV.

H onpactoloyia

H onuaoiohoyia (Semantics) ival To cUVOAo Twv Kavovwy 1ou kabopilel
TO VONUA TwV AEEWV KAl KATA ETTEKTAOT TWV EKPPACEWV KAl TIPOTACEWVY
TTOU XPNOLUoToloUVTAlL O€ pia yYAwooa.

2TIC YAWOOEC TTPOYPAUUATIOMOU Ol OTIOIEG €ival TEXVNTEC YAWOOEC, 0 Snul-
0UPYOC NG YAwooag amogaailel Tn onuaciohoyia Twv Aé€gwv ¢ YAWooac.

6. EIXATQI'H XTON NPOTPAMMATIZMO

KdBe yhwooa
npoadlopidetal and
10 aA@ApNTo g,

10 Ae&IAdy16 NG, Tn
YPOAUHATIKA TNG KaL TN
gnpaagloAoyia Ing.
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H epapxikn oxediacn
N LEPUPXLKOG
NPOYPAHHATIOHGG
xpnotponotei tn
oTPATNYIKA TNG
ouvexoUg dlaipeang
Tou npofAnpatog o€
unonpoBAipata.

Al10@OPEG PUOIKWYV KAl TEXVNTWV YAWCOWV

Mia Baoikn dta@opd petadl QUOIKWY Kal TEXVNTWY YAWOOoWV gival n du-
vatotnta eEENENC Touc. Ot UOIKEC YAWOOEC EEENICOOVTAL OUVEXWC, VEEC
Aé€elc OnUIoupyoLVTaL, KAVOVES YPAMMATIKAG Kal oUvTa&ng aANalouv ue
Vv mdpodo Tou Xpdvou Kal autd ylati n YAWwooa Xpnolpomoleital yia tTnv
emKoIvwvia peTaél avBpwrnwy, mou e€eliooovtal kat alhdlouv avaloya
ME TI ETTOXEG KAl TOV KOWVWVIKO TIEPIYUPO.

AvtiBeTa ot TeXVNTEG YAWOoEG Xapaktnpilovtal amd oTactyotnTa, apou
kataokeudlovTal ouVEISNTA Yia £va GUYKEKPIUEVO OKOTTO.

Q01600 CUXVA Ol Y\WOOEC TTPOYPAUUATIOHOU BeATIovovTal Kal HETABAN-
Aovtal amd Toug SnuUIoupyou¢ Toug, e okoTo va SlopBwBouv aduvapieg
1N va KAAUYPOoUV LEYOAUTEPO EVPOC EQAPHOYWYV 1 TEAOC va akoAouBrjcouv
TI¢ véeg e€ehifelc. O yY\wooeg mpoypappaTiopol ahalouv o€ emimedo
Slahéktou (yia mapadetypa GW-Basic kal QuickBasic) i o€ emimedo emé-
KTaong (ya mapadetypa Basic kai Visual Basic).

6.4 | Texvikég oxediaong mpoypappdTwy

ATIO TNV apxr TNG ELPAVIONG TWV UTTOAOYLIOTWVY YiVOVTal CUVEXEIG TTpO-
omndaBeleg avantuéng neBoSoloylwy Kal TEXVIKWYV TTPOYPAUMATIOHOU, TTOU
Ba e€ao@alifouv Tn Snuioupyia amiwy Kal KOPPWVY TTPOYPAUUATWY, TNV
€UKOAN YPa®r} TOUG 6CO KAl TNV KATAVONOI] TOUC.

6.4.1 lepapxikn oxediaon mMPoypAaUHaTOG

H texvikA TNG lepapxikig oxediaong kat emiduong i n Stadikacia oxe-
Slaong "amd emdvw TPOo¢ Ta KATW" 6w cuxva ovoudletal (top-down
program design) mepA\apBAavel Tov KaBopIoHO TwV BACIKWV AETOUPYIWV
€VOG TIPOYPAUMATOC, O€ avwTePo emimedo, Kal TN CUVEXELD TN dtaomaon
TWV AEITOUPYIWV AUTWV O ONO Kal PIKPOTEPEC AEITOUPYIES, UEXPL TO TE-
Aeutaio emimedo Mou o1 AEITOVPYIEC Eival TTOAU ATTIAEC, WOTE va EMAUBOUV
€UKOAQL.

Y KOTIOG TNG lEPAPXIKNG oxediaonc eival n Sidomacn Aotmov Tou PofAn-
MATOC O€ Mia OEIPA amd an\oVoTePa UMTOTIPORBARUATA, TA OTToid va gival
€UKOAO va emMAUBOUV 08NywVTaC 0TV EMAUGT TOU APXIKOU TTPOBAAUATOC.

MNa tnv umofFondnon g lepapyikic oxediaong xpnoiponotovvtat Sid-
POPEC SIAYPAUUATIKES TEXVIKES, OTTWC Yla TTAPASElya To SIAypauia ToU
OoX\HaToG 6.9.

6.4.2 TUNMATIKOG TTPOYPAUMUATIOUOG

H 1epapxikn oxediaon mpoypAupaTOC UAOTIOLE(TAL UE TOV TUNMUATIKO
TTPOYPAUUATIONO. MeTd TNV avdiuon Tou MPoARUATOC O avTioTolxa
vronpoAnuata, kabe ummompdPAnua amoteAei avefdptntn evotnTa
(module), mou ypagetal {exwplotd amod Ta uMOAOLTA TUARUATA TTPOYPAU-
paTOoG.

H owotn dlaipeon Tou apxikol mPOBARUATOC O UTTOTIPOBARATA KAl
KOTA CUVETIELO TOU APXIKOU TTIPOYPAMMATOG OE TUAUATA TIPOYPAUUATOG
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gival pia Stadikaoia apketd MOAUTIAOKN Kal Ba eEETAOTEI O€ EMOUEVO Ke-
@ahaio.

ESW mpémel va onpelwOEl 0Tl O TUNATIKOG TIPOYPAMMATIOUOC SIEUKOAD-
VEL TN SNUIOUPYIa TOU TTIPOYPAUHATOC, MEIWVEL T AAON Kal EMITPEMEL TNV
EUKOAOTEPN TTAPAKOAOVONON, KATAVONON KAl CUVTHPNON TOU TTIPOYPAU-
HaToC amo Tpitoud.

MPOrPAMMA
®OPOAOTIAX
Ewoaywyn . Ektinwon
Aedopévwv ’ Lucicciol ’ AnoteAeopdtwyv ’
YnoAdyloe YnoAdyloe @dpo
®opoAoynteo nou nponAnpwBnke
YnoAdyloe YnoAdyloe
Ewoédnpa Ekntwoelg

2. 6.9. lspapyikn oxediaon umoAoyiouoU Tov PApou 1008HUATOG

6.4.3 AOUNMEVOC TIPOYPAMMUATIONOG

H peBodoloyia mou orjpepa €xel EMKPATAOEL ATTOAUTA KAl OXESOV ONEC OL
OUYXPOVEC YAWOOEC TIPOYPAMMATIOUOU urooTtnpifouv gival o Sopnuévog
TIPOYPAUMATIONOC (structured programming). O dopnuévog mpoypauua-
TIOMOG TAPOUCIACTNKE O0Ta PEca Tou 1960.

JUYKEKPIUEVA TO 1964 o€ éva ouvéSplo oTo lopanA MapoucldoTnke éva
Keipevo Twv Bohm kat Jacopini pe tig BewpnTikég apxég Tou dopnuévou
TIPOYPAUHATIOMOU. Ot amdYPELg TOUG eV yivav apyIKA EupUTEPA YVWOTEC
Kal amoSekTég, aAd To 1968 o kabnyntn¢ Edsger Dijkstra dnuoocieuoe
€va Keipevo mou ékave 1d1aitepn aioBnon kat épeMe va alAdgel otadiaka
TOV TPOTIO TIPOYPAUUATIOHOU KABWGE KAl TIG IBIEC TIC YAWOOEC TIPOYPAMA-
TIopoV. O TitAo¢ TNG HEAETNC auTti¢ riTtav "GO TO Statement Considered
Harmful - n evtoAry GOTO Bewpeitat emPBAaPnc" kat Bepelinve To Sopnpé-
VO TIPOYPAUUATIOMO. XPEIAGTNKE OUWG VA TIEPACOULV OPKETA XPOVIA, WOTE
va apxioel va Siadidetal n xprion Tou SounpuEVOU TTPOYPAUUATIOUOU.

Tnv emoxn ekeivn Sev ummpxe pia peBodoloyia yia Tnv avamtuén twv mpo-
YPOAUHUATWY, Ta TTIPOYPAMHATA NTAV HEYAAa Kal 1dlaitepa pmepdepéva pe
amotéheopa va {odeveTal mapa MOAUG XpOVog TOCO 0Tn cuyypaer 600
KUpla 0tn S16pBwon Kal T PETEMEITA CUVTHENOT TOUG. Baoikdg Aoyoc yla

117

6. EIXATQI'H XTON NPOTPAMMATIZMO



Ta MpofARUaATa autd ATav n aAdyloTn XPnon Wiag eVIoAng, TG EVIOANG
GOTO mou xpnotuomoloUuevn AAale SLapKwE TN POor TOU TTPOYPAMLATOC,.
O Sounpévog TPOYPAUHATIONOS avamTUXONKe amd TV avAyKn Vo UTTAPXEL
Mia Kotv peBodoloyia otnv avantuén Twv mpoypapdTwy Kal T Peiwon

Twv evtiodwv GOTO mou XpnoIPoTolouvVTal 0TO TIPOYPAUUA.

/

N

GOTO: TO MAYPO NMPOBATO TOY NMPOTPAMMATIZMOY

2NV 1OToPIa TOU TTPOYPAMMATIOMOU Kapia AANn evtoAn Sev oulntrOnke TG00 TTOAU OCO N €VTOAN
GOTO (mryawve). H evtohr] GOTO éxel wg amotéAeopa TNV aAhayr TG PONG ToU TTPOYPAUMATOC, TNG
SlaKAASwWaoNG o€ pia AAAN EVTOAH TOU TTIPOYPAUMUATOC EKTOC Ao TNV eMOUeVN. H evTOAA auth xwploe
TOUG TIPOYPOUHATIOTEG O€ SUO aVTIHAXOHEVEG OUAdEG. H pia amoteAeito amd @avatikolg umooTnpl-
KTEG TNG Xpriong Tou GOTO, ot omoiol pe T Xprion TG éAuvav eukoAa Kat afacdviota mpofAfuata
NG AVATITUENC TWV TTPOYPAUHATWY TOUC KAl N SEUTEPN PE TTOAEUIOUC TTOU £BAETaV OTIL N EVTOAR AUTH
ntav urmevBuvn yia Tn Suckolia otnv apxikn oxediaon TG AVONG, 0TNV TAPAKOAOUONON Kal Kata-
vOnoN Tou TIPOYPAUUATOC Kal TEAOC 0T ouvTripnon. O Sounuévog mpoypauaTIopd TponABe amno
TNV avAykn Tou TTEPLOPIOHOU TNG ave€EAeyKTng Xpriong Tou GOTO.

H xprion Tng evtoAri¢ autric 6a mapouctaoTei pe éva amho mapddetyua, evw yia Adyoug oUykplong Sive-
Tat 0 PeuSoKWASIKAC Ue Xprion TNG SOUNC EMAOYNE, OTTWG TTAPOUGCIACTNKE OTA TTPONYOUHIEVA KEPAAALA.

AN Ap1Budéc>0 TOTE GOTO 1

AN Ap1Bpbdbc=0 TOTE GOTO 2
TPAYE ‘Apvnt koG’

GOTO 4

1:TPAYE ‘@etLxbC’
GOTO 4

2: TPAYE ‘Mndév’
GOTO 4

4:! ZTuvéxela,

AN Ap16ubdc>0 TOTE T'PAYE ‘@cet1 LKOC’
ANMNIQYE AN ApLOudéc=0 TOTE I'PAYE ‘Mndév’
ANNIQS T'PAYE ‘Apvnt LkOC!

TENOZ AN

H xprjon tou GOTO kdvel akdpa Kal autd To HIKPO TURHA TTPOYPAUHaTog SUOKOAO 0TV Katavonon
TOU Kal 0TNV mapakoAoubnor tou.

'O\eC Ol OUYXPOVEG YAWOOEC TIPOYPAMHATIONOU uttootnpiouv To SoUNUEVO TTPOYPAUUATIONS Kal
S1a6étouv eviolég mou kaBloTouv TN Xpron Tou GOTO mepttt. Na Adyoug Opw¢ cupPatdTnTag PE
TIG TANIOTEPEC EKOOTEIC TOUG KABWE Kal yia AOyoug CUVTHPNONG TTAALWVY TTPOYPAUUATWY, MEPIKEG TN
S1atnPOUV OTO PETTEPTOPIO TWV EVTOAWV TOUC.

31N cuvéxela autou tou PBiAiou n evtorr GOTO dev Ba pag amaoyxoAnoel kat KaAo gival va pn xpn-
OlMOTTOLEITAL OTNV AVATITUEN TTIPOYPAMUATWV.

~
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O Sopnuévog MPoypaUHaTIoNOC Sev gival anm\wg éva €idog mpoypaupa-
TIOPOV, €ival pia peBodoloyia cUVTAENG TTPOYPAUUATWY TTOU €XEL OKOTIO
va BonBroel Tov MpoypappaTIoTH 0TV avantuén oUVOETWY TPOYPAUMA-
TWV, Va HEIWOEL TA AAON, va e€ao@aliosl TNV EUKOAN KATAVONON TWV TIPO-
ypappdtwy Kat va S1eukoAUvel TIC S10pBwaoelC Kal TIC aAaYEC O auTd.

O Sopnuévog MpoypappaTiopdg otnpeiletal otn Xprion TPIWV Kat Pévo
oTolxelwdwv Aoyikwv Sopwv, Tn Sopn tng akohouBiag, tTn doun Tng
emAoyn¢ Kal Tn dopn TG emavainyng. ‘Oa Ta mpoypapata Umopouv
va ypa@ouv XPnCIHOTOIWVTAG HOVO auTEG TIG TPELG dopég KabBwg Kat
ouvduaopo Toug. Kabe mpdypappa 6mwe Kat KaBe evotnta mpoypdp-
Hatog €xel povo pia €icodo Kat povo pia £§odo.

O1 Tpel auTég SouéC TTapousIAoTNKAV 0To Ke@dAalo 2 kat Oa emavaln-
@BoUV oTa EMOPEVA KEPANALQ.

Av Kat 0 SOUNUEVOG TTIPOYPAUMATIOHOG APXIKA EPPAVIOTNKE CAV [id TIPO-
ondBela meploplopol Twv eviodwv GOTO, orjuepa amoteAei Tn Bacikn
peBodoloyia mpoypappaticpou.

O Sounuévog TPOYPAUUATIONOG vOappUVel Kal BonBdgl Tnv avaluon
TOU TTPOYPAUMUATOC O EMUEPOUC TUAUATA, £TOL WOTE ONUEPA 0 0po¢ So-
UNUEVOC TIPOYPAUMUATIOUOC TIEPLEXEL TOOO TNV lEpapXIKN oxediaon éco
KOl TOV TUNUATIKO TIPOYPOAUUATIOMO.

4 )

MAgovekTApATA TOU SOUNUEVOU TPOYPAUHATICHOU

ETTypauuatikd UmopoUE VA ava@EPOULIE TA £ENG TTAEOVEKTHLATA TOU SopnpéVOU TTPO-
YPOUUATIOMOU.

Anuioupyia amAoUCTEPWY TIPOYPAMMATWV.

AEON HETAPOPA TWV AAYOPIOUWV O€ TTpOoYPAUUATAL.

AleukdAuvon avdAuong Tou TTPOYPAUKATOC O TUAMATA.

Meploplopd Twv AaBwv KATd TNV avantuén Tou TTPOoYPAUUATOG.

AleukdAuvon oTnv avAyvwaon Kal Katavonon Tou TPoypdaTtog amd Tpitoud.

I I Iy I

EukoAoTepN S16pBwon Kal cuvtripnon.

N J

6.5 | AVTIKEIMEVOOTPAPNG TIPOYPAHUATIOUOG

Mia véa 16€a 0TOV TTIPOYPAUMATIONO YEVVNBNKE OTIC TTAYWEVEC vopPBNy!-
KEC aKTEC 0Ta TEAN TNG dekaeTiag Tou '70 kal Tépace MOAU ypryopa oTnv
AAAN HEPLA Tou ATAaVTIKOU. MPOKeITal yia Hid VEA TACT AVTIMETWTTIONC
TIPOYPAUMATIOTIKWY AVTIARPEWY KAl SOUWV TTOU OVOUALETAL AVTIKELUE-
vooTtpa@ng (object-oriented) mpoypappatiopoc. Tnv teheutaia SekasTia
€xel yivel n emkpatoloa Katdotaon Kat €xel aANA&eL pIIkd Ta HEXPL TIPIV
amod Aiya xpovia yvwoTd Kal 0tabepd onpeia avapopdag Twv Tpoypap-
HOTIOTWV.

H 16¢a TOu AVTIKEIUEVOOTPAPOUC TTPOYPAMUATIOMOU 1 TNG AVTIKEIJE-
vooTpa@oug oxediaong éxel Ti¢ pifec TNG o€ MOAU amhoikn 16éa. Eva
TPOYPAUMa TTEPLYPAPEL "evépyelec” (emefepyaaia) mou e@appolovtal
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Mia yAwooa
npoypapyatopol nou
unootnpidel napdAAnio
npPoypapHatiopé ival n
OCCAM.

mavw o€ dedopéva. Eva Baoikd epwtnua mou tibetal givat av n @iho-
co@ia, N Sour Tou TTPOYPAUUATOC gival TTPOTIUOTEPO va oTnpileTal OTIq
"evépyelec" i ota dedopéva. H anmdvtnon o€ autod To epwtnua mpoodio-
piCel kal ™n Bactkr dlapopd avapeoa oTIC TAPASOCIAKES TIPOYPAMMATI-
OTIKEG TEXVIKEG KAl OTNV AVTIKEINEVOOTPAQPN) TIPOCEYYLON.

H avtikelpevootpanic oxediaon ekAapufavel wg mpwtevovTta Souikd
oTolKEla EVOG TTpoypappatog ta dedopéva, amd ta omoia SnpioupyouvTal
ME KaTAAANAN pop@oTioinon Ta avtikeipeva (objects). Autn n oxediaon
amodeixOnke OTI EMPEPEL KANUTEPA ATIOTEAECUATA, APOU TA TIPOYPAN-
pata mou SnuioupyolvTal £ival TTEPIOOOTEPO EVENIKTA KAl ETTAVAXPNOL-
pomolinotua. BéBata, Snuiovpyouvtal pia ogipd amd ebAoya EpwTAATA,

onw¢ "Tt akpIBwg eival éva avTikeipevo;", "Mw¢ mpoodlopifoupe Kal Te-
plypa@oupe éva avtikeipevo;", "Mwg to mpdypappa xelpietal Ta avTIKei-
peva;" "Mw¢ Ta avtikeipeva cuoxetiCovtal petadu toug". Amavtioelg o
aUTA Ta EPWTAMATA KABWE KAl AVAAUTIKH TTAPOUGIAcH TOU AVTIKEIEVO-

OTPAPOUC TTPOYPAUUATIOMOU UTTAPXOUV OTOo KE@AAalo 11.

Quolkd O AVTIKEIMEVOOTPAPAG TTPOYPAUHUATIOHOG XPNOLUOTIOLE TNV LE-
papxlkn oxediaon, TOV TUNUATIKO TTPOYPAUUATIONO Kal AKOAOUBE( TIg
OPXEC TOU SOUNUEVOU TIPOYPAUUATIOHOU.

6.6 | MapAaAAnAog MPOYPAMUATIOUOG

Mia GAAN pop@r TPOYPAUMATIOUOU TTOU avanTUCOETAl TEAEUTAIA KAl
mOavév oto péNNoV va yvwpioel peydin avlnon sivat o mapdaAAnlog
TIPOYPAHUMUATIOHOG. IXETIKA TTPOC@ATA EUPAVIOTNKAV UTTOAOYIOTECG TTOU
Eepelyouv amod TNV KAAGCIKN APXITEKTOVIKN Kal SI00£TOUV TTEPIOOATEPOUG
amo évav enefepyaoTéc. Ol eme&epyaoTtég autoi potpddovtal Tny idla pvi-
pN Kat Aettoupyouv mapdAANAa eKTEAWVTAC SIOQOPETIKEG EVTOANEC TOU
18iovu mpoypdupatoc. Ot UOAOYIOTEC auToi epgavifovtal BewpnTiKda va
TETUXAVOUV TaXUTNTEG, TTOU €ival ACUANNTITEG YA TOUG TUTTIKOUG UTTONO-
YIOTEG e évav eme&epyaoTh. Na va eKUETOMNEUTOUME OUWE TNV TAXUTNTA
TTOU TIPOOMEPEL I APXITEKTOVIKI TOUC, TIPEMEL TO TTPOBANUA va Siaipedei
O€ TUAMATA TTOU EKTEAOUVTAL TTAPAAANAQ KAl 0T GUVEXELD VA TTIPOYPA-
MOTIOTEl O€ éva TIPOYPAMMATIOTIKO TTEPIBANNOV TTOU VA ETITPETTEL TOV TTO-
PAANNAO TTPOYPAUMATIONO.

‘Onw¢ ava@épBnKe Kal 0To KEPAAALO 5, 0 TApAAANAOC TTPOYPAUMATIOUOC
OTOTEAEL Jia ONUAVTIKN EMOTNHOVIKA TTEPLOXN, N omfoia epelyel amd ta
opla autoUL Tou BiBAiovu.

6.7 | NMpoypappatiotikd nepiBailovta

KdBe mpoypappa mou ypd@pTnKe o€ OomoladAIIoTE YAWOOA TTPOYPAUUATL-
OMOU TIPETIEL VA IETATPATIEL OE OP@H AVAYVWPICIUN Kal EKTEAECIUN aTTd
Tov urtoAoytoTr, SNAadry og eVTOAEC YAWOOAG UNXAVAG.

H peTatpomn autrh emMTuyXAveTal Ye TN XPNon EI0IKWY LETAPPAOTIKWY
TIPOYPAUUATWV. YTTApXoUuV SUO0 UEYANES KATNYOPIEC TETOLWY TTPOYPA-
MATWY, Ol METAYAWTTIOTEG (compilers) kal ol dlepunVveVTEG (interpreters).
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O peTayAwTTIOTAC SéxeETal OTNV €i0080 €va TIPOYPAUUA YPAUUEVO OE UIa
YAwooa uPnAoU emmédou Kal mapdyel €va loodUvapo MPOYPAUa O
YAwooa pnxavric. To Tehevutaio pumopei va ekteleital omotedrmote amod
TOV UTTOAOYIOTH Kal gival TeEAeiwg ave§dpTnTto amd To apxIkd MPdypapua.
AvtiBeta o SigppnveuTnc StaBdadel pia mPOC pia TIC EVTIOAEG TOU apPXIKOU
TIPOYPAUMATOC KAl Yla KaBepia ekTehei apéowg pia iooduvaun akoloubia
EVTOAWV PNXAVNC.

To apyiko Mpoypappa AéyeTtal TTRyaio mpoypaupa (source), EVw To TTPO-
YPOUUA TTOU TTAPAYETAL ATTO TO UETAYAWTTIOTH AEYETAL AVTIKEIMEVO TIPO-
ypauua (object).

To avTikeipevo MpOypappa gival eV O€ HOP@H KaTavonTh amd Tov uTo-
Aoylotn, aA\d cuvrBwc dev gival og Béon va ekteheoTel. Xpelaletal va
ouUMANPwOEei Kal va cuvdebel pe AN TUAPATA TTPOYPAUUATOC arma-
paAiTNTA YA TNV EKTENECT] TOV, TUAMATA TTOU €iTE TA YPAPEL O TTIPOYPA-
HaTIoTAC ite Bpiokovtal oTi¢ BiBAoORKeG (libraries) Tn¢ yA\wooac. To
TPOYPAMMA TTOU EMTPETEL AUTH TN 0UVSEoN ovouAleTal CUVSETNG — Yop-
TWTAG (linker- loader). To amotéAeopa Tou cuvdETn gival n Tapaywyr} Tou
EKTENECIOU TTPpOYPAUATOC (executable), To omoio gival To TEAIKO TPo-
YPOUMA TTOU EKTENEITAL ATIO TOV UTTOAOYIOTH. a TO AOYO AUTO N GUVOAIKN
Sladikacia amokaleital HETAYAWTTION Kal GUVOEDN.

H Snuioupyia Tou EKTEAECIUOUL TTPOYPAUMUATOC YIVETAL JOVO OTNV TIEPI-
TITWON TTOU TO APXIKO TIPOYPAUUA eV TIEPLEXEL CUVTAKTIKA AAON. Tig Te-
PIOCOTEPEC POPEC KABE MPOYpappa apxikd Ba €xet AaBn. Ta AdBn tou
TPOYPAUMATOC €ival YeVIKA SU0 10wV, AOYIKA KAl CUVTAKTIKA. Ta AoyIKA
A&On epavifovtal povo oTnNV EKTENEDT), EVW TA CUVTAKTIKA AABn o010
0TAS10 TN METAYAWTTIONG.

Ektevn¢ mapouoiaon Twv Aabwv kal Twv Tpémwv mou avTtipeTwmi{ovtal
yivetal o€ emopevo kepalalo. ESW avagépoupe 6T Ta Aoyikd AdOn mou
gival ta mhéov oofapd kat Suokoha otn S10pBwor Toug oeilovTtal o
O@AAUATA KATA TNV UAOTIOINGN TOU aAYOPIBOU, EVW TA CUVTAKTIKA OQEi-
AovTtal o€ avaypaUHATIOUOUEC OVOUATWY EVTOAWY, TapdAeipn SAwaong
Sedopévwy kat mpémel mavta va SlopBwBoulv, wote va mapaxBei To TeAKo
EKTENEOIHO TTPOYPAUUAL.

Apxiké Metaydwtiiotig  Aviikeipevo TuvdEng EkteAéopo
Mpdypappa Mpdypappa Mpdypappa
2. 6.10. MetayAwtTion Kai oUvSeon mpoypauuaTog
O HETAYAWTTIOTAG 1 O SIEPUNVEUTHG AVIXVEUEL AOLTIOV TA CUVTOKTIKA AAON

Kal ep@avifel kKatdAnAa SlayvwoTikd pnvouata. To otddlo mou akoAou-
Bei eival n 816pBwon twv Aabwv. To Stopbwuévo mpoypauua emavai-
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Ta oUyxpova
oAoKAnpwpEva
NPOYPUPHATIOTIKA
nepBdAiovta

dev napéxouv anAwg
éva petappaoti

pLag y\waoag
npoypaypatopod.
Mepiéxouv 6Aa ta
npoypdppata Kat ta
epyaleia nou anattolvrat
Kat fonBouv tn
ouyypagn, Tnv eKTEAecn
Kat KupLa tn d16pBwaon
TWV NPOYPAUHATWY.

moBAaN\etal yia petayAwttion Kat n Stadikacia autr emavalapaveral,
MEXPLC 0TOU €aNelPOOUV A PWC OAA Ta AAON.

H xprion METAYAWTTIOTH €XEL TO PEIOVEKTNUA OTL, TTPOTOU XPNOIOTTOINOE(
€va TIPOYPAUUA, TTPETTEL va TTEpAoEel amd Tn Sladikacia TNG ETAYAWTTIONG
Kat ouvdeonc. Ad TNV AAAN PEPLA N XPrion SIEPUNVEUTH £XEL TO TTAEOVEKTN-
Ma TNE AueoNC EKTENEONC KAl CUVETTWE Kal TNE Apeonc S16pbwonc. Opwe n
EKTENEDN TOU TTPOYPAUMATOC KaBioTatal o apyrj, CNUAVTIKA HEPIKEG QO-
PEC, ard eKEivN TOU I0OSUVAPOU EKTEAECIIOU TIPOYPAUMATOC TTOU TTAPAYEL
0 HETAYAWTTIOTAG. MAVTWCE Ta 0UYXPOVA TIPOYPAMMATIOTIKA TTEPpIBAAOVTA
mapouatdlovtal cuvrBwG e PEIKTEG UNOTIOIAOELS, OTTOU XPNOLUOTIOLETAL
SlepUNVEVTAC KaTd TN @don Snuioupyiag Tou MPoypAPUaTOC KAl LETA-
YAWTTIOTAC Yl TNV TEAIKN €K&0o0on Kal EKUETANNEUGT TOU TIPOYPAUHUATOC.

Aeppnveutig Apxwké lMNpéypappa MetayAwttiotig
AvdAuon - ‘EAgyxog

Avixveuon - EktéAeon =—  EvioAn 1

EvioAnig 1
|
AvdAuon - ‘EAeyxog l
Avixveuon - EktéAeon <=—— EvioAn 2

MetayAdttion

EvioAng 2 — ®dptwon
| YUuvdeon
l OAWV TWV EVIOAWV
Avdhuon - EAeyxog EK,TQ\EOH
Avixveuon - EktéAeon =—— EvioAi n 0AdKAnpou

TOU NPOYPAUMATOG

EvioAic n

Zx. 6.11. Aiadikaoia ueTdppaons Kat eKTEAEONG EVOG TTPOYPAUUATOS

MNa tnv apxikn cuvtaén Twv mpoypappdtwy Kat tn S10pBwor Toug oTn
OUVEXELD XpNOoLoToleiTal éva 181Ko TPOYPApa TTou ovopddleTal GuvTa-
KtnG (editor). O cuVTAKTNG €ival OUCIAOTIKA évag MIKPOG EMEEEPYADTIC
Kelpévou, pe SuvaTtdTnTeG OUWC TTou SIEUKOAUVOULV TN ypryopn Ypaen
TWV EVTIOAWV TWV TIPOYPAMMATWV.

MNa ™ dnuiovpyia, TN HETAPEACN KAl TNV EKTEAEC EVOC TTPOYPAUUATOC
ATAITOUVTAL TOUAAXIOTOV TPIa TIPOYPAUMATA: O CUVTAKTNG, O METAYAWT-
TIOTAC Kal 0 cLUVOETNC. Ta cUyXPova TTPOYPAUUATIOTIKA TTEPIBANovTa
TIAPEXOUV AUTA T TIPOYPAMHATA PIE EVIAio TPOTIO.

To kd&Be MPOYPAPMATIOTIKO TTEPIBANNOV €XEL PUOIKA SIAPOPETIKA Epya-
Aeia kat 1d1otnTeC. Na mapddetyua, éva mepiBaiov omtikou (visual) mpo-
YPOAUUOTIOHOU TIPETEL VA TIEPIEXEL OTTWOSAHTTOTE Kal EI8IKO GUVTAKTH TTOU
va SIEVKOAUVEL TN SnUIouPYIa YPAPIKWVY AVTIKEIWEVWY (Yia TTApASELyUa,
POPUEC, AioTeg, mapdBupa SIaAOYOUL) TTAPEXOVTAC OTOV TIPOYPAMMATIOTH
Ta avTioTola YPAQIKA epyaAEia.
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Avakepahaiwon @

Anuiovpyia TPOYPAUUATOC €ival N METATPOTTH TOU aAyopiBuou mou emi-
AUEL éva TPORANUa o€ EVTONEG TIPOoYpAupaToG. Ot eVIOAEC ypdgpovTal o€
KATTOLa OO TIG EKATOVTASEC YAWOTEC TIPOYPAUMATIOHOU, TTOU £XOUV ava-
TITUXOei ue OKOTIO va S1EUKOAUVOUV TNV ETIAUGCH GUYKEKPIUEVOU TUTTIOU
mpoPAnudTwy. H emioyn ¢ KataAAnAOTepNG YAwooag e€aptdtal amod
T0 €i60¢ TNG EPAPPOYNC, TO UTTONOYIOTIKO TTEPIBANOV TTOU Ba EKTENEDTEI,
TIG YVWOELG KAl TIG TIPOTIUNCELG TOU TTIPOYPAUUATIOTH.

OL TEXVIKEG TTOU XPNOIUOTIOIOUVTAL YIa TNV AVATTTUEN TIPOYPAUUATWY gival
™G LEPAPXIKNG oxediaong, TOU TUNHUATIKOU TTPOYPAMUATIOHOU KAl Tou 80-
UNMEVOU TTIPOYPAUUATIOMOU, TTOU EMTPEMOULV TN SnUloupyia Tpoypauud-
TWV KATAVONTWV Kal armwy, evw SleUkoAUvouv Tn S16pBwon Kat Tn ouvTh-
pNon Twv epappoywv. Eva eidog mpoypapatiopou mou yvwpilel 1dlaitepn
avOnon TeAeuTaia gival 0 AVTIKEIUEVOOTPAPNC TIPOYPAUUATIOHOC.

Kd&Be mpoypappa yia va eKTENECTEL ATTO TOV UTTOAOYIOTH XPEladeTal TIpw-
Ta va PETATPATIEL O HOPYPN KaTavonTr amd autdv. H peTaTtpom autn
yivetat amd Toug HETAYAWTTIOTEG 1 TOUG SIEPUNVEUTEG, Ol OTTolOL £TTION-
Haivouv Kal Ta CUVTAKTIKA AABn, Tou €xel kaBe mpdypappa. H ouvtaén
TOU TIPOYPAPMATOC, N HeETAPpaon, N 616pOwaon Twv AaBwv Kal N ekTé-
AE0N TOU YiVETAL PE TO OAOKANPWHEVA TIPOYPAUMATIOTIKA TTEPIBANOVTA
mou SlaBétouv MOANA epyaleia yia Tnv umoforifnon Tng avamtuéng Twv

EPAPHUOYWV.

Né€elc-kAe1da

Mpdypappa,
Mwooa unxavig,
YuppoAikn yYAwooa,
Mwooec uPnAoL
emmédov,
Tunuatikog
TIPOYPOMMUATIOHOG,
Aopnuévog
TIPOYPOHHATIOUOG,
AVTIKEINEVOOTPAPNG
TIPOYPOHHATIOUOG,
MeTayAwTTIoTAC,
AlEpUNVEUTAG,

MpoypaupaTIoTIKO
mepIBAAov

Epwtrioelc - Oépata yiaovlitnon @
1. Tiovopdaletal mpdypauUa;
2. Tigival ol YAWOOEG PNXAVAG;

3. TMolec ot S1aPopég Twv YAwoowv uPnAol emméSoU amd aUTEC Xaun-
Aov smmédov;

4. Noteg y\wooeg upnhou emmédou yvwpilelg

[¥)]

. Tt ovolAloupe OTITIKO TIPOYPAUHATIONO Kal TI 0dnyoUpEvVo amo ta
YEYOVOTQ;

. Mw¢ mpoodlopiletal pia QUOIKN YAWooa;

. Moleg ol KUPIOTEPEC SIAPOPEC TWV PUCIKWV KAl TWV TEXVNTWVY YAWOOWV;

0 N O

. MNwg yivetal n mapdotaon tng lEpapxIKNG oxediaong mpoypAappaToc;
9. MNoleg ol apyéC Tou Sounuévou TTIPOYPAUUATIOUOU;

10. lNMola Ta MAEOVEKTAATA TOU SOUNUEVOU TIPOYPALATIOMOU;

11. Tt ovopdleTal AVTIKEIUEVOOTPAPNG TIPOYPAUUATIONOC

12. Moiwa n Sadikacia yia Tn YETAPPAOon Kal EKTENECN EVOC TIPOYPAUMATOG;

13. lMolec o1 S1aPOPEC LETAYAWTTIOTH Kal SIEPUNVEUTH;

14. MNola mpoypdupata Kal EpYONeia TTEPIEXEL VA TIPOYPAUUATIOTIKO TTE-
p1B&Aov;

6. EIXATQI'H XTON NPOTPAMMATIZMO
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® KegdAawo

Baowkecg 'Evvolec
[poypappatiopou

| nePIEXOMENA N

AAgadpnto kat tinot
dedopévav

L1aBepég Kal
HeTaBANTEG

TeAeotég, ouvaptnoelg
Kal EKPPAoELg

EvtoAn ekxwpnong

EvtoAég
€106dou-g€6dou

Aopn npoypdupartog




Eicaywyn

Ka&Be yAwooa mpoypauaTIiopoU, OTiwe ava@épOnke, éxel To SIKO TNG Aeél-
AOYI0 Kal Ta TTPOYPAPMATA TNG aKoAoUBOUV auoTNEOUC YPAUMATIKOUE Kal
OUVTAKTIKOUG KAVOVEC. a tn dnpiovpyia cwotwv mpoypaudtwy gival
amapaitnTn N YVWon Twv eVIOAWV Kal Tou TpOTou oUVTAEAC TOUG.

310 Ke@AAalo auto Ba mapouctactolv ta Pacikd ototxeia Tng FAQIIAL.
Oa aoxoAnBouue pe Toug TuToug dedopévwy mou umootnpilel, Ta €idn
TWV HETABANTWY TNE, ToV TPOTO TTou urtoAoyilovTal ol TAPACTACEIC Ka-
Bwg kat TN Sopr| Tou TIPEMel va akoAouBei KABe Tpdypapua.

Emiong Ba mapouciacTtouv ot Bacikég eviorég Tng TAQIZAEL, n eviohn
EKXWPNONG TIUWV O HETAPBANTEC Kal Ol EVTOAEG €10060U £€060U, e TIG
OTIOIEC TO TIPOYPAMA ETTIKOWVWVEL UE TO XPAOTN.

AbakTIKOi 0TOXOL

Na eival og 6éon o padNTAC:

O Na dwakpivel Tig otaBepég amd Tig petaPAnTéc.

Na avayvwpilel Toug S1dpopouc TUTTOUC PETABANTWV.

Na peTatpémel TIC aplOUNTIKEC TTPAEELC O EVTOAEC TTPOYPAUATOC.

Na Siatunwvel Tn Sour) Vo TPOYPAUUATOC.

O 0O od

Na cuvtdooel anid mpoypduuata, Ta omoia elodyouv dedouéva, Ta
eneepydlovtal kat ep@avifouv Ta anmoteAéopata otnv 0Bovn.

MNpogpwtnOoEIg
[0 ‘Exel é&va mpOypapa CUYKEKPIUEVOUG KAVOVEG OTOV TPOTIO TTIOU Ypd-
QetTay

0 MNwg Saxelpiletal éva mpdypappa ta dedopéva;

O

Mw¢ ektehovvTal ol TPAEEIC OE Eva TTPOYPAUMA;

[0 Me molov TpOTIO EMIKOIWVWVE( TO TPOYPAUMA HE TO XPHOTN KATA TNV
EKTENEDH TOU;
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Ekatovtadeg YAWOOEC TTPOYPAUUATIOUOU XPNOILOTTOIoUVTAL OTIWG ava-
P€PONKe orjuepa yia TNV emiluon Twv MPORANUATWY E TOV UTTOAOYIOTH,
N SnuUIovpyia cwoTwV MPOYPAUUATWY. H emAoyr TnG KATAANANG YAWO-
oag Oev gival eUKoAn kat e€aptdrtal amd 1o €i60¢ Tou TTPOYPAUUATOC, TO
S1a6éo10 e€0MAIoUO KAl 0APWE TIC YVWOELG KAl TIC ISIAITEPEC TTIPOTIUAOEIC
TOU TIPOYPAUUATIOTH. ZuxVvd To (810 mpdPAnpa umopei va AuBei e€icou
IKAVOTTOINTIKA € TTOAMEC SIAPOPETIKEC YAWOOEC TTIPOYPAUUATIOUOU.

Mpénet va Exoupe mAvTa umoYn pag ot

0 Kd&Be yAwooa mpoypappatiopol oxeStdleTal yla CUYKEKPIEVO OKO-
16, Sivovtag 1dlaitepn EUPaAcn o€ 0pIoUEVA XAPAKTNPLIOTIKA O BAPOg
BéRaia kamolwv dAwv. Agv UTIAPYKEL KAAUTEPN YAWOOA TTPOYPAUUATI-
OpoU, anmAd uTTdpxel YAwood KATAAANAOTEPN yia TNV avantuén CuyKe-
KPIUEVOU TUTTOU EQAPHOYWV.

0 Ol YAWOOEG TPOYPAUUATIOHOU TIEPLEXOUV TTOAAEG TIANPOYOPIEG TTOU
oxetiCovtal pe TeXVIKA Bépata. Autd Ta XapakTnploTikd ahalouv
QPKETA OUXVA, OTIWG N YAwooa e€eNicoeTal Kal e€apTwVTal O PEYANO
BaBuod amod tov e€omAoS Kal To AEITOUPYIKO cUOTNHA. Ol VEWTEPEC
€KOOOEIC TV YAWOOWV ouviBwe S1aBéTouv MAOUCIOTEPO PETIEPTOPIO
EVTOAWV Kat AAwV SuvaTtoTATWY, XWPI¢ WS va TTPocBEéTouy oTIdN-
TTIOTE OTNV EKUAONON TS SNpioupyiac cwoTwy MPOYPAUUATWY.

0 Ixedbv ONEC Ol YAWOOEC TTPOYPAUMATIOUOU £XOUV KOIVA XAPAKTNPL-
oTIKG, eme€epydlovTtal KaTd Kavova Toug idloug TUToug SeSouévVwy,
urtootnpifouv Ti¢ iBleg BaoikEG SOUEG KAl £XOUV TTAPOUOLEG EVTOAEG.

H yAwooa mpoypappatiopol mou 6a XpnoIOTIOIC0UE OTA EMOUEVA
kepdahaia mou ovopddletal TAQXIXA, gival oxedlaopévn €101 WOTE va armo-
TeENEDEL €va EpYAAEiO TTPOYPAUMUATIOMOU KATAAANAO Yla EKTTAISEVTIKOUG
oKkomoUG. MepIEXEL T XOPAKTNPLOTIKA, TIG SOUEG KAl TIG EVTOAEG TTOU TIE-
piéxovtal o€ S1dPopeg CUYXPOVEC YAWOOEC TTPOYPAUUATIONOU OTIWG N
Pascal, Visual Basic, C, C+ +, Java kal AA\eG, Xwpig OpwWE va aoxoAeiTal Ye
TIG TEXVIKEG AETITOUEPELEC AUTWV.

‘ETot 0 mpoypappaTiopdc pe tn FAQIXA sotidletal otnv avamntuén Tou
aAyopiBuou Kal T HETATPOT TOU O CWOTO TTPOYPAUUA.

> & 6M\o 10 PBIBAio ot eviohég TN TAQIIAL sival YPAUUEVEG UE UTTAE XPWHA
Kal gival TavTa pe kepataia, evw ol LeTaBAnTég eivar pe meld n kegalaia
OANG e TO TTPWTO YPAUUA TTAVTa Ke@alaio. Ta oxoAla Twv Tpoypappd-
TWV gival ypappéva pe mpdoivo Xpwia.

7.1 | To ah@dpnto tng FMAQIXAY

To aA@dpnto tng FAQIZAX amoteleital amo Ta YPAUUATA TOU EAANVIKOU
Kal Tou AaTtivikoU aA@afniTou, Ta Yneia, kabBwe kat amd €181kad cUUPBOAa,
TTOU XPNOILOTIOOVVTAL Yla TTPOKABOPIOUEVEG EVEPYELEG, OTIG OTToiEC Ba
ava@epBoUE 0T CUVEXELQ.

JUYKEKPIUEVA
Fpappata
Kepahaia eNAnvikou ah@aprtou (A-Q)

7. BAXIKEZ ENNOIEX MPOFPAMMATIZMOY
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Itnv npaygatikétnta
ta dedopéva
Kataxwpouvtal aTn
MVAUN Tou unoloylotn
kataAapBdvoviag
OUYKEKPLHEVO aplBué
Béocwv (bytes).
Avdloya pe tov TUno
Tou dedopévou Kal to
datBgpevo apBpé
bytes nowiAel kat

10 £UPOG TIHWV MOU
pnopouv va Adpouv.
‘Etol otov unoloylotn
OlaBétoupe €va
unoaUvolo akepaiwv
A NPAyHATKOV
aplBp®yV. Xuvnbelg
TUnot 5edoPEVYV OTIG
dLdgopeg YAWooeg
npoypappatcpou givat
o0 aképatog (integer)
oe 1, 2 A 4 bytes kat o
npaypatikog (real) oc 4
i 8 bytes.

MeC& eN\nvikoL aAgafnTou (a-w)
Kegahaia Aativikou ah@aprtou (A-Z)

Mela AatvikoL algafritou (a-z)

Yneia

0-9

Ei81koi XapaKTRpEG

+ - %/ ="().," 1 & Kevo¢xapaktipag A

7.2 | Tomol deSopévwv

Ot umoloyloTég eme€epyalovtal dedopéva Slapopwv TUTwWY, YU auto &i-
Val ONPAvVTIKO Va KATAVONOOUE TOUG SIapopeTIKOUG TUTTOUC SeSouEVWV
mou xelpiCetal n TANQXXA.

Ot tumot dedopévwy mou umootnpilel n QXA €ival ol apiBunTIKoi, Tou
TEPINAUBAVOUV TOUC AKEPALOUE KAl TOUG TTPAYUATIKOUG aplBuoug, ol Xa-
POKTAPEC Kal TEAOC Ol AOYIKOL.

Aképaiog Tumog. O TUTTOC AUTOC TTEPINAUPBAVEL TOUC AKEPALOUC TTOU Eival
yvwoToi and ta pabnuatikd. Ot aképalol umopouv va sivail Betikoi, apvn-
TIKoi } un&év. Mapadeiypata akepaiwv givat ot aptBuoi 1, 3409, 0, -980.

Mpaypatikdg TOmog. O TUTTOC AUTOC TTEPIANAUPBAVEL TOUC TTPAYUATIKOUG
aplOpouc mou yvwpeiloupe amd Ta padnuatikd. Ot aptBuoi 3.14159,
2.71828,-112.45, 0.45 sivai mpaypatikoi aplBuoi. Kat ot mpaypuatikoi apio-
Mol prmopouv va ivat BeTikoi, apvnTikoi 1 undév.

Xapaktipag. O TUMOG auTdG avVa@EPETAL TOOO O€ £va XapPaKTAPA OG0
Kal pia oglpd xapaktripwy. Ta dedopéva autou Tou TUTTOU UITOPOUV va
TTEPLEXOLV OTTOLOVONTIOTE XAPAKTAPA TTAPAYETAL ATTO TO TTANKTPOAOYIO.
Mapadeiypata xapaktipwy gival 'K, 'Kwotag, 'onpepa givat Tetaptn), 'Ta
moAamAdota Tou 15 givat.

OL XOPOKTHPEG TIPETTEL UTTOXPEWTIKA Va BpiokovTal Péoa O amAd El0aywY!L-
K4, ' Ta dedopéva autoL Tou TUTToU, EMELSH TIEPIEXOUV TOCO OAPABNTIKOUG
000 Kal apIBUNTIKOUG XapaKTAPES, ovopalovTal cuxvd ah@aplOpunTiKa.
Noy1koG. Autog o TUTo¢ SéxeTal Hovo Suo TipEG AAHOHS kat WEYAHZ. Ot
TIHEC avTimpoowTielouv aknBeic ) Peudeic cUVONKeC.

7.3 | ZtaBepég

O1 otaBepéc (constants) gival MpokaBoplouEVEC TIHEC TTOU Sev peTaBAN-
Aovtal Katd Tn SlapKela EKTEAEONC TOU TTPOoYPAUaToc. Ot oTaBepég eival
avtioTolyou tUmou dedopévwy, SNAadr} akéPalEG, TPAYHATIKES, AAPap1O-
MNTIKEG 1] AOYIKEC.

TupBoAIKéG oTaBEpEC

H FAQZZA emTPEMEL TNV AVTIOTOIXION OTABEPWY TIUWVY UE OVOUATA, EQO-
oov autd SnAwBoUV GTNV apxH| TOU TTPOYPAMMATOC (0TO TUAMA SHAWONG
otaBepwv, BAéme mapakdTw).
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Zovraén

ZTAGEPEX
Ovoua-1 = otabepn-tiun-1
Ovoua-2 otabepa—-tILun-2

Ovoua-v = otabepd—T1Lun-v

Mapadeiyuara

STAGEPEE
[I1=3.14159
®MA=0.19
ONOMA='Kootac’

NetToupyia

Anobidel ovopata og otabepéc Tipéc. Kabe éva amod autd ta ovouata
pmopei va xpnotuomolnOei omoudnmote 0To MPOypappa, aAAd Sev
givat Suvati N HETABOAN TNG TIMAG KATA TN SIAPKELD EKTEAEONC TOU
TIPOYPAUUATOG.

H xprion ovoudtwv otabepwy KAVEL TO TTPOYPAUMA TTIIO KATAVONTO
Kl KATd CUVETTELD EUKOAOTEPO Va S1opBwOE( Kal va cuvtnpnOei.

4 N
ONOMATA

Kd&Be mpdypappa, kabwg kat ta dedopéva mou xpnotpomolel (CUUPBOAIKEG 0TABEPEC Kal ETABANTEC)
€X0UV €va OVOLQ, LE TO OTTOI0 AVAPEPOUAOTE O€ AUTA. T OVOATA AUTA UITOPOUV va armoteAouvTalL arrd
yeappata e(d A ke@ahaia Tou ENAnVIKoL i Tou Aativikol aA@afritou (A-Q, A-Z), pneia (0-9) kabw¢ kat
Tov XapakTripa kdtw mavla (underscore) ( _), evw TTPETTEL UTTOXPEWTIKA va apXi{ouv UE YPAHa.
Emeidn pepikég Aé€elg xpnotpomotovvtat amo tnv idia tn TAQIZA yla CUYKEKPIPEVOUG AOYOUG, OTIWG
o1 Aé€elc MPOTPAMMA, AKEPAIEY, MPATMATIKEY, AN KA., auTég ot Aé€eig Sev umopouv va Xpnotuo-
moinBouv w¢ ovopata. Ot Aé€elc auTég amokaloUvTal SECUEVUEVEC.

Mapadeiypata ovoudtwy mou gival amodektd and tn FAQIXA eivat: A, Ovoua, Tiur, Tumki_ATOKAL-
on, A100, OMA, péyioto, YrmoAoylopoc_Taxutntac.

Mapadeiypata ovopdtwy mou dev gival amodektd givat: 100A, Méon Tiun, Koéotoc$.

o /

7.4 | MetapAntég
H évvola tng petaBAnTic (variable) eivat yvwotr amod ta pabnuatikd. MNa
TaPAdElypa 0 TUTTOC TNG YEWUETPIAC
E=ap
urtoloyicel To epadov (E) evog opBoywviou pe Slaotdoelg, mou cuppo-

AiCovtal pe a kal B. Av oto a kat oto B 060UV o1 aVTIOTOIXEC TIUEC, TOTE
0 TUToC auTdC unoAoyilel To epadov Tou opboywviou.

Mia petaAnTr Aoimoév maploTavel pia moodTNTA TTOU N TIUA TNG UIMOopEi
va petaalieTal.
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Yuviotdtal Ta ovépata
TWV YETABANTWV Kal TwV
otaBepwv va avdyouv oTo
nepLeXOHEVS Toug,.

Ot peTaPAnTEC TTOU XPNOIUOTIOIOVVTAL O€ €va TTIPOYPAUMA avTIoToLKoUVTAl
a0 TO YETAYAWTTIOTH) O€ CUYKEKPIUEVEG OECELC UVAING TOU UTTOAOYIOTH.
H 1iun tng petaPAnTng eival n Tipr mou Ppioketal otnv avtiotolxn B¢on
MVAUNG Kal OTTWG avagépBnke umopei va petaBaiietal katd tn SidpKela
NG EKTEAEONC TOU TTPOYPAUMUATOC.

MmopoUpe va TapopoldcoupE TN HETABANTH Kat TNV avtioTtolxn Béon
MVANG oaVv €va YPAUUATOKIBWTLO, TO OTT0io EEWTEPIKA €XEl WC GVOUA TO
OvVoua TNG METARBANTAC Kal WG TTEPIEXOUEVO ECWTEPIKA TNV TIUN TTOU EXEL
EKEIVN TN CUYKEKPIPEVN OTIYUA N HETAPBANTH.

Evw n Tipn tng HeTaBAnTAC umopei va aANAdel KATA TNV EKTENECT TOU
TIPOYPAMHATOG, AUTO TTOU HEVEL UTTIOXPEWTIKA AvaANOIWTO gival o TUTTOG
NG peTaBANTAG.

H TAQXXA emtpémnel TN Xprion HETAPANTWV TWV TECCAPWV TUTTIWV TTOU
avagépbnkav, SnAadr akepaiwy, TPAYUATIKWY, XOPAKTHPWY KAl AOYIKWY,
€V N SAwon Tou TUToU KABE PeTABANTAC YIVETAL UTTOXPEWTIKA OTO TUN-
pa SAwong petaBAnTwv.

To 6vopa kaBe petafAnTrg akoAouBei Toug Kavoveg dnpiovpyiag ovoud-
Twv, dSnAadr amoteAeital amod ypappata, Pneia KaBwg Kal Tov Xapaktipa
_, EVW TO Ovopa KABe peTaPfAnTic eival povadiko yia KABe mpoypauua.

Zovraén

METABAHTEXZ
t9nog-1: Alota-uetafAntov-1
t0nog-2: Alotoa-uetafAntov-2

Tonog-v: Alota-uetaBAntdv-v

Mapadeiyuara

METABAHTES
[IPATMATIKEE: Eupoadév, A
AKEPAIEZ: TIMH, N
XAPAKTHPEE: Ovouo
NOT'IKEX: EAeyxOCQ

ANsrToupyia

AnAwvel Tov TUTTO SAWV TWV PETAPBANTWV TTOU XPNOIHOTIOIOUVTAL GTO
TPOYpPappa.

Av Kal 6w ava@épOnke, To Ovopd Twv PeTABANTWY umopei va ival
0T0l0GOATTOTE GUVOUACHOG XOPAKTHPWY, EIVAL KAAN TIPOKTIKH VA XPNOLUO-
TTOLOUVTAL OVOUATA TA OTTOI0 VA UTTOVOOUV TO TIEPLEXOUEVO TOUG, KAVOVTAG
TO TIPOYPAUUA EUKOAOTEPO GTNV AVAYVWOT| TOU KAl OTNV KATAVONOT TOU.

MNa mapddetypa, otnv mMepimTwon Tou UTTOAOYIGHOU Tou epadou eival
TIPOTIMOTEPN N XPron Tou ovopatog EMBAAO yia tnv avtiotolxn peta-
BANTA, amo éva évoua mou amoTeAgiTal anmo éva udvo ypduua onwe E
N A 1} éva omotodnmoTe tuxaio évoua mou dev avdyel 0To TPAYUATIKO
TIEPIEXOUEVO TNG LETABANTAG OTTWG Tiun.

ANANTY=H EOAPMOIQN XE NPOTPAMMATIZTIKO MEPIBAAAON



7.5 | ApOunTikoi TeAeOTEG

Ot apBuntikoi TeAeoTég Tou ummootnpiCovtal amd tn FAQIXA KaAUTITOUV
TI¢ Baoikéc mpaelc: mpdobeon, agaipeon, TOAATAACIAoUO Kal Staipeon,
evw vrmootnpiletal Kal n VYPwon o duvaun, n aképaia dlaipeon Kal To
untélotro TG aképaiag diaipeonc.

OL TENEOTEC Kal Ol avTioTOLXEC TIPAEELC gival:

APIOMHTIKOZ TEAEXTHX MPAZH

+ MNpdéaoBeon
- Agaipeon
* MoAAanAaciaoudg
/ Awaipeon
A “Yywon o d0vapn
DIV Aképata dlaipeon
MOD YnéAowno aképatag daipeang

7.6 | ZuvapTtAOElg

MoANEC YWWOTEG OUVAPTAOELG amd TA HABNUATIKA XPNOIHOTIol0UVTaAl CU-
xva kat meptéxovtal otn FMAQZEA. O1 cuVOPTAOELG AUTEG Eival:

HM(X) YTOAOYIGUOG NUITOVOU

ZYN(X) YTOAOYIGUOC CUVNITOVOU

ED(X) YTTOAOYIOOG EQATITOUEVNG

T_P(X) YTTOAOYIOMOG TETPAYWVIKAG piag
NOI(X) YTOAOYIOUOC QUOIKOU AoyapiBuou
E(X) YmoAoylopocg Tou e*

A_M(X) AKEpalo PEPOG TOU X

A_T(X) AméAUTN TIUn Tou X

7.7 | ApOUNTIKEG EKPPATELG

‘Otav pia TIUA TPOKUTITEL ATIO UTTOAOYIOHO, TOTE AVAPEPOUAOCTE OE €K-
@pacelq (expressions). MNa tn ovvtaén plag apOPNTIKAG ékpacng Xpnot-
porolouvTal aplBUNTIKEG 0TaBEPEC, PETABANTECG, OLUVAPTAOELS, apBUNTI-
Kol TENEOTEC Kal TapeVOEDEeIC. Ot apIOUNTIKEC EKPPATELC UAOTTOIOUV ATTAEC
1l OUVOETEC LOBNUATIKEG TIPAEELC.

KdaBe ékppaon TTAPIOTAVEL pla CUYKEKPIUEVN APIOUNTIKA TIUn, N omoia
Bpioketatl petd TNV ektéAeon Twv TPdEewv. N' autd sival amapaitnTo OAeg
ol HeTABANTEG TOU ep@avifovTal O€ Pia EKPPAON VA £XOUV OPLOTE TIpoN-
youpeva, Snhadn va €xouv kdmola Tiun.

7. BAXIKEZ ENNOIEX MPOFPAMMATIZMOY

0 teAeotig div
Xpnotonoleitat yia tov
unoAoylopuod tou nnAikou
Miag daipeong akepaiwy
aplBUV, eV 0 TEAEOTAG
mod yta 1o undéAotno.
M.x.

7div2=3kat7mod2=1
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Mdvta npénet va
Xpnotponotouviat

Zeuyn napevBEoewv.
AragopeTtikog apBuog
aplotep@v and de&iég
napevBéoelg otnv idla
ék@pacn eival éva ané ta
nto ocuvnBiopéva Adon.

Y€ pLa EVIOAN
EKXWPNONG N YeTaBANTA
Kal n €K@paocn npeneL va
elvat tou 1diou tdnou.

lepapyxia

O1 mpda&elc mou mapouactalovtal o€ pia EKQpacn eKTeAoLVTAL CUUPWVA
ME TNV eMOUEVN LEpap)ia

1. 'YYwon og duvaun

2. MoA\amhactaopog kai diaipeon

3. Mpdobeon kal agaipeon

Mapadeiyuara
MaBnuatikd TAQXXA
a+1 a+1
1/2 a3 1/2*an3
3x+ 2y
e (3*x+2*y)/(a - b)
a-b
2nux 2*HM(x)

‘Otav n lepapyia givat idla, Téte ol Mpdéelg ekteAolvTAL ATIO T APLOTEPC
mpo¢ ta Se€1d. € TOANEC OPWC TTEPIMTWOELC ival amapaitnTo va mpon-
ynOei pia mpaén xapnAdtepn( lEpapxiag. AuTo EMITUYXAVETAL LE TNV E10A-
ywyn Twv mapevBéocwv. H mpdén mou nmpénel va mponynOsi mepikA&iTal
o€ éva (evyog mapevOEoewy, omOTE Kal EKTEAEITAl TPWTN. M.X. N éKppaon
2 + 3*4 5ibel we amoTtéeopa 14, evw n (2 + 3)*4 Sidel 20, S10T1 ekTeAeiTAL
TPWTA N TPOCOEDN KAl UETA O TTOAATIAACIACUOC.

7.8 | EvtoAn ekxwpnong

H evToAn ekxwpnong XPNOILOTIOLETAL YIa TNV armdSoon TIMWVY OTIG LETA-
BANTéC Katd Tn S1dpKela EKTEAEONC TOU TTPOYPAUUATOC.

Xovraén
Ovopoa-MetafAntng <- €KQPAOTN

Mapadeiyuara
A <- 132
MHNAS <- ‘IavoudplLog’
EMBAAON <- A*B

ANsitoupyia

YroloyiCetal n Tiun NG ékpaong otn Se€1d mMAeupd Kal EKwpEiTal
N TIUA QUTH 0T METABANTH, TTOU AVAQEPETAL OTNV APLOTEPN TAELPA.

Mia evtoln ekxwpnong o€ Kauia mepintwon dev mpémel va ekKAappavetal
w¢ e€iowon. Ztnv e€iowon to aplotepd HENOG IooUTal pE TO Oe€10, EVW
oTNV eVIOAr eKXwPENONG N Tipr Tou Se€lov péloug ekxwpeital, petaBipa-
Cetal, amodidetal oTn peTaPANTr TOU AploTEPOU HENOUC. Ma To Adyo auTd
WG TEAEOTIAC EKXWPNONG XPNOIUOTIOLEITAL TO GUMPBOAO <- TIPOKEIUEVOU Va
Slagpopormoleital anmod To ioov (= ). QoTd00, a¢ onUEIWOE(, 0TI ol SIAPOoPEC
YAWOOEC TTPOYPAUUATIOUOU XPNGCIUOTIOI0UV S1a@OopEeTIKA cUUBOAA yia
TO OKOTIO QUTO.

132 ANANTYZH EOAPMOrQN SE MPOTPAMMATIZTIKO NEPIBAAAON



7.9 | Eviolég e10660u-e§660U

>xedov 6Aa ta mpoypaupata utooyloTr Séxovtal kamola dedopéva, Ta
ene€epydlovtal, umohoyiouv Ta amoteAéopaTa Kal TEAOG Ta epavifouv.

Ta dedopéva elodyovtal Katd tn SIAPKELA TNG EKTENECNC TOU TTIPOYPA-
patog and pia povada 106dov, yia mapddetypa 1o TANKTPOAOYIO, Kal
Ta aMoTeAéoMATA YpApovTal o€ pia povada e€odov, yia mapdadelypa Tnv
00ovn.

H TAQXXA unootnpiletl yia tnv elcaywyr §£60uévwy amo To TANKTPOAO-
yto tTnVv evtoAr) AIABAZE kal yla TNV EUQAVION TWV ATOTEAECUATWY TNV
evtohri FTPAWE.

Zovraén
AIABAZE A{loto-petaBAntdv

Mapadeiyuara
AIABAZE Ilocdétnta, TLun

N&ttoupyia

H ektéAeon TN evtoAng odnyei otnv €i00d0 TIHWV ard TO TTANKTPO-
AOYL0 Kal TNV EKXWPENOT) TOUG OTIG LETABANTEG TTOU ava@EPOVTAl.

H evtoAr) AIABAXE akolouBeital mavtote and éva r} meplocoTEPA OVO-
pata PeTABANTWV. AV UTIAPXOULV TTEPIOCOTEPEC Ao Uia LETABANTEC, TOTE
auTég Ywpifovtal pe KOPpa (,). Katd tnv ektéAeon Tou mpoypAappaTog n
evtoAr] AIABAXE S10KOTITEL TNV EKTEAEDT TOU KAl TO TIPOYPAUMA TIEPIUEVEL
TNV €l0Aywyn amo To TANKTPOAOYIO TIHWY, TTou Ba ekxwpnBouv oTI¢ Ye-
TAPANTEC. META TNV OAOKANPWON TNG EVTOANG N EKTEAECH TOU TIPOYPAU-
MaTOC OLVEXICETAL UE TNV ETIOMIEVN EVTOAN.

Zovraén
TPAVE A[oTa-0OTOLXE WV

Mapadeiyuara
TPAYE ‘H tetpaywvikn pila tou’, A,’ eiva: ‘,PIZA

N&ttoupyia

Xpnotuoroleital yia TNV eueAavion otabepwyv TIHWV KABWE Kal Twv
TIHWV TWV JETABANTWY TTOU avagépovTtal oTn AioTa.

H evtoAn TPAWE éxel w¢ amoTéAECHA TNV EUPAVION TILWV OTN povada
€£06ou. Zuokeun e€660v umopei va gival n 086vn Tou UTTOAOYIOTH, O
EKTUTTWTAC, BonONnTIKA HvAN 1 YeVIKA omoladnmote cuokeur e€65ou
£XEL OPIOTEL OTO TIPOYPAUUA. Ma Ta Tapadeiypata autou Tou Ke@alaiou
BewpoUE 0TI N eUPAvion yivetal TavtoTe otnv 08ovn. H Aiota Twv otol-
XEIWV Umopei va TEPIEXEL OTABEPEC TIUEC KAl OVOUOTA LETABANTWV.

Katd tnv ektéAeon tou mpoypdupatog n evtoAri FPAWE mpokalei tnv
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EU@Avion otnv 066vn Twv otabepwv TIHWV. OTav KAmolo évoua YETa-
BAnTAC epLéxeTal otn AoTa, TOTE APXIKA AVAKTATAL N TIKK TNG KAl TN
OUVEXELD N TIUA auTh epavifetal atnv 0Bovn.

H xprion Tng evtoArig FTPAWE givatl Kupiwg n UeAavion PNVUPATWY anmo Tov
UTTOAOYIOTH, KABWC KAl ATTOTEAECUATWY TTOU TTEPIEXOVTAL OTIG UETABANTEC.

7.10 | Aopn mpoypdppatog

‘Onw¢ kKABe evToAr akoAouBei auoTNPOUC CUVTAKTIKOUG KAVOVEC, €101
Kall OAOKANPO TO TIPOYPAMMA €XEL AVOTNPOUC KAVOVEC Yid TOV TPOTIO TTOU
Sopeital. H mpwtn eviolr kABe poypAUUATOC Eival UTTOXPEWTIKA N €TT1-
Kepalida Tou mpoypduuatog, n omnoia givai n AéEn MPOrPAMMA ako-
AouBoUpuevn amd To dvopa Tou TTIPOYPAUHATOC. To TEAEUTAIO TIPETIEL VA
UTTAKOVEL 0TOUC KavOveg Snuioupyiag ovopdtwy tng MQIIAY.

31n ouvéxela akohouBei To Tunpa SHAWONG Twv 0TaBePwV TOU TIPOYPA-
patog, av BERala To TPOYPAUMA HaG XPNOloToLEl OTABEPEC.

Apéowg peTa givat To TuRpa SnAwong petaAntwy, 6mou SnAwvovTal
UTTOXPEWTIKA TA OVOUATA OAWV TWV HETABANTWY KABWE Kal 0 TUTTOC TOUG,.
AKoAouBei To KUPLO PEPOC TOU TTPOYPAUUATOC, TTOU TIEPIAAMPBAVEL ONEC

TIG EKTEAEOIUEG EVTOAEG. O1 eVTOAEC QUTEC TTEPIAAUBAVOVTAL UTTOXPEWTIKA
avapeoa otic Aé€eic APXH kat TEAOXZ_MPOrPAMMATOX.

TéNog, av To mpoypaupa xpnotpomolei dtadikaaoieg (BA. ke. 10), auTég
ypdagovtal puetd 1o TEAOX_MPOrPAMMATOX.

KdBe eviohn ypagetal o€ eXxwploTh YPAUUn. Av pia evToAn mpémel va
OUVEXIOTE( KAl OTNV EMOPEVN YPAUUN, TOTE O TPWTOG XAPAKTNPAG AUTAG
TNG YPAMMNG TIPETIEL VA Eival O XOPAKTAPOG &.

Av 0 TTPWTOG XapakTrpag gival 1o BavpaoTiko (1), onpaivel 6TL auti n
YPOUUN TIEPLEXEL OXONIA KAl OX1 EKTEAECIUEG EVTOAEC.

NAPAAEIrMA

To eméuevo MPOypappa UTTOAOYI(EL TO GUVOAIKO KOGTOG TTAPAYYENWV
untoAoylotwv. To mpoypappa diaBalet amé to MAnKTpoAdylo tnv mo-
0oTNTA TNG TaPAYYENIaG Kat TNV TIMN TOU £VOG UTTOAOYIOTH, UToAoyilel
Kal YPAPEL TO GUVOAIKO KOOGTOG KaOWE KAl TO avTioTOLX0 KOGTOG TOU
®NA. O cuvteleotng OMA givat 18%.

NPOTPAMMA KOOTOG YIOAOYLOTOV
! Mlpdypoppa UnoAoy LOHOU KOGTOUG MOaPAYYEA Q¢ UTOAOY LOTQOV
ZTAGEPEZ
OIIA=0.18
METABAHTEZ
AKEPAIEZ: Ilocdtnta, Tiuf povadac, Kbéotog
OPATMATIKEZ: Af{o O@IA, JuvoALlkd xdOTOGC
APXH
! Eicaywyn dedopévev
TPAYE ‘Adoce 1nv moocdInIa Ing nopoayyerliog’
AIABAZE [loocdTnta
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TPAYE ‘Adoe TNV T LU TOU UmoAoyLlLoth’

AIABAZE T.uf_ pov&dag

! Ymoloytiopol

Kéotog <- Iocdtntoa* Tiuh pov&dog

Afla QIIA <- KOOTOG*QIIA -

SUVOALKSO KOOTOG <- KO6OTOG+A (o PIIA

! EppdaviLon oanoteAecpitov

TPAYE ‘To x60t10¢ 1TV’ ,Mocdtnta, ‘vnmoroy. €lval ‘,Kdbctocq
TPAYE ' H afla Tou ®IA eival’, Aflo OIA

TPAYE ‘To ouvoALlxd xb6otog elval’, ZuvoAixd kdo1oGg
TENOEX_NPOI'PAMMATOZ

3TN OUVEXELD TTAPOUCIALETAL TO TTPOYPAUHA AUTO O YAWOOEG TTPOYPA-
patiopou Pascal kai Basic.

Mpoypapuartiotiké mepifdaArov Pascal
PROGRAM computers;
CONST
fpa=0.18;
VAR
cost, value, quantity:INTEGER;
total,cost fpa:REAL;
BEGIN
write (YAdoe tnv mocoétnta’);
readln (quantity) ;
write (‘Abos Tnv TLuR TOoUu umoAoyLoth’);
readln (value) ;
cost:=quantity*value;
cost fpa:=cost*fpa;
totaI::cost+cost_fpa;

writeln (‘Toxkdéoctoctwv V, quantity, ‘elvalr:’, cost);

writeln (“H of{o tou ®A: ', cost fpa:7:0);

writeln (‘To ocuvoAilxkd xkbotog elvat: Y, total:7:0)
END.

Mpoypauuatiotiko mepifBaAlov Basic

' K6oT1OGC UnmoAoy LotV

fpa = .18
INPUT “Adoe tnv mocdtnta : 7, Quantity
INPUT “Adoe tnv tipfR tou umodoyLoty : 7, Value

Cost = Quantity * Value

CostFpa = Cost * fpa

Total = Cost + CostFpa

PRINT “To k6oto¢ tov”; Quantity; “unmoloylLotdv gival :7;
Cost

PRINT USING “H ofio ®IA sivoL : ######”; CostFpa
PRINT USING “To cuvoAlxkd xdotocq e lval : #HHAH#HA" ; Total
END

7. BAXIKEZ ENNOIEX MPOFPAMMATIZMOY
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Né€sic-kAeda

Mpdypappa,
Tumnot dedopévwy,
MetafAnTn,
>10a0¢epq,

EvtoAn,
Ekxwpnon tipng,
Eicodoc-£€0d0¢
TIPOYPAMHATOG

~

Awadiktuo
http://gbasic.com/

Mepiéxel ekMadEVTIKO
obnyo, Kwdika TOAwWV
OOKNOEWV Kal YEVIKEG
TANPOPOPIES yla TNV
Qbasic.

www.basicguru.com

AtevBuvon mou
avagépetal
ATTOKAEIOTIKA OTN
Basic. Mepiéxel moAG
étolpa mapadeiypata,
TANPOPOPIEC Yia
€kOOOEIC TNG YAWOOAC,
HETAQPAOTEG Yl
Sldpopa Aeltoupyikd
ouoTAuaTa.

-

y

Avake@alaiwon

2€

auTd To KEPANALO TTAPOUCIACTNKAV TA BACIKA XOPAKTNPIOTIKA TNG

FAQXXAZ, 1o aA@AafnTo g, ot Tumol Sedopévwy mou umooTnpilel, ot Ka-
VOVEC Y1a TA OVOUATA TTOU XPNOIMOTTOIoUVTAl, Ol aplOuUNTIKEG TIPAEELS, N
EVTOAN EKXWPNONG, Ol EVTOAEG €1l0OO0U Kal e€6Sou Kabw¢ Kal n Sour ou
TIPETEL VA €XEL KABE TTPAYpaAUQ.

JUYKEKPLUEVQ:

Ot tumol dedopévwy mou umootnpifovtal eivat: Aképatol, MNpaypatikoi,
Xapaktrnpeg, Aoyikoi.

Ot petafAnTég pémel va €xouv Tov TUTTO TwV SeSOUEVWV TTOU KATAXW-
pouv.

Kd&Be petafAnTr| maipvel TP PE EVTOAR EKXWPENONG 1 ME EVTOAN AlA-
BAZE.

KdBe mpoypappa €xet Tov TitAo Tou, akoAouBei To TuNpa SnAwoewv
(otaBepwiv Kal HETAPANTWYV) Kal HETA avapeoa oTig Aé€eic APXH kat
TEAOZ_MNPOITPAMMATOX. BpiokovTal OAEC Ol EKTEAECIUEG EVTOAEC.

H emkowvwvia Tou TPOoYPAUUATOC LE TOV XPNOTN YIVETAL UE TIG EVTONEC
c10060v £€660v NPAVE kat AIABAZE.

Epwtnoslg - O¢pata yia culitnon

1.

N O 1 AW

Motou¢ Tummou Sedopévwy yvwpilete; Avagépate Suo mapadeiypata
yla KaBe tumo.

. Xe mola B€on Tou TTPoYPAUHATOC avaypdgovTal ol SNAWCELG TwV OTa-

Bepwv;

. Mota n Siapopd petaAnTwy Kat otabepwy;

. Mota n o€1pd ektéheong Twv MPAewy;

. Molo¢ 0 KOO TWV EVTOAWV £10060UL €60UL;

. Mota n Sapopd Twv eviodwv AIABAZE kai TPAVE;
. NMepiypayte Tn dopn evog mpoypdupaToc.
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@® KegdAaw

Entloyn
Kat EnavaAnyn

EvioAég enAoyig

EvtoAég enavdAnying




Eicaywyn

3T0 TIPONYOUMEVO KEPAAALO avaTTTUEAE TTIPOYPAMMATA, TA OTToid HTAV
TTOAU aTTAd Kal Ol EVTOAEC TWV OTTOIWV EKTEAOUVTAL N Hia UETA TNV AAAN.
AUTA N O€IPIOKN EKTEAECN TWV EVTOAWV Eival KATAAANAN dpwC uévo yia
TTOAU amAd TTpoypAuaTa, Ta omoia elodyouv dedopéva, ta emefepyalo-
VTAL KAl TUTTWVOUV TO OTTOTENECHA, XWPIG va UTTAPXEL N SuvatoTNTA TNG
EMAEKTIKAC EKTEAEONC TUNUATWY TOU TTPOYPAUUATOC, CUMPWVA HE TNV
TP Kamolwv dedopévwy A TNV emavaAnyn TUNHATWY TOU TTIPOYPAUUa-
ToG. OMwC €XOUE aVAPEPEL, OL TPEIG BaoIKEC SOUEC gival n Soun TNG ako-
AouBiag, Tng emAoynG Kat TG emavaAndng. Ot SouéC auTéG amoTeAOUV TN
Bdon tou dopunpévou MPoypapUaTIoUOU KAl PE TN XProN aUTWwY Hmopouv
va vAomoinBouv dAa Ta MPEOYPAUMATA UTTOAOYIOTWV. XTO KEPAAAIO AUTO
Ba aoxoAnBoupe pe Ti¢ SUo auTtég Baoikég SOUEC TNG EMAOYNG KAl TNG
emavaAnyng mou Ba pag emMTpEPouV TN CUYYPAPH TTANPECTEPWV KAl TTLO
TTOAUTIAOKWV TIPOYPAUMATWY.

AbakTiIKoi oTé)O!L

Na eival og 6éon o padnTAC:

U Na oxnuatilet N\oyIKEC EKPPATELS, ATAEG Kal OUVOETEC,

Na Slatunwvel TIG HOPPEG TNG EVTOANG eAéyxou (emAoyric) AN.
Na Slakpivel TIg S1apopEéC TwV PoPPwV TNG VTOANC AN.

C CCc

Na emAéyel TNV KaAUTEPN pop@n TN evToAng AN yia To KABe mpod-
YPOpHa.
Na Slatumwvel TIG EVTOAEC emavaAnyng.

c Cc

Na emAéyel TNV KaAUTePN Sopr emavaAnPng Kal va XPnoLUOTIOLEl TNV
KATAAANAN €VTOAN.

U Na ouvTtdooel IpoypaupaTa Ta oTmoid XPnotomnololv Kal TiG TPELS Ba-
olKkéC Sopéc: TNC akoAoubBiag, TNE emMAOYNC KAl TNG EMAVAANUNG.

NMpoepwTROELG
3 Tarti xpnotpomolouvtat ot aAyoplOuikéG Sopég;

3 Nopilelg 011 OAeG 01l AAYOPIOUIKEG SOUEG EXOUV TIG AVTIOTOLXEG EVTONEG
0€ Hia YAwooa TTpoypauuaTIouoU;

W

H Soun TN emAoyn ¢ ival onpavTikn yia tnv emiluvon mpoAnudtwy;

w

ApKei pia evToAn yia va ek@pdoel Tn dour TNG emavaAnyng
3 Nwg pmopei va eAEyxeTal 0 TEPUATIONOG Hiag emavaAnwing
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8.1 | EvtoAég EmAoyng

Mia amé Ti¢ BacikoTtepeg SouéG TTou epgavifovtal o€ éva pdypauua &i-
val n emioyn. Xxedov oe 6Aa ta mpofAnuata mepdapBdvovtal KAmoloL
€NeyxoL Kal avAAoya LE TO OTTOTEAECHA AUTWY TWV EAEYXWV EMAEyovTal
ol evépyeleg Tou Ba akohouBricouv.

Ac Bewpriooupe To TOAD amAo TPORANUA TNG KATAPETPNONG TWV BETIKWV
KAl TWV apvNTIKWV aplOuwv. Mpémel Aotmov va ypdPou e éva poypa-
@, TO oTToi0 €10AYEL APIBLIOUC Kal HETPAEL TOCOL armd auToU¢ gival BeTiKoi
Kal TOooL apvnTiKoi. Na va amogacicoupe av évag aplBuog gival BeTIKOC
1 apvNTIKOG, TTIPETTEL VA TOV OUYKPivoupe Pe To 0. To amoTéNeoHa AUTHG
NG oLykKplong kabopilel To €idog Tou aplBuoy, av gival peyaAutepog amnd
10 0, TOTE 0 APIBUOC gival BeTIKOC, eV avTiBeTa av gival PIKPOTEPOC amd
10 0, €ival apvnTIKOG.

Noyik ‘Ekppaon

MNa ™ ovvtaén piag Aoyikng Ekepacng i ouvOrkng XPNolUomoloUvTal
oT1abepég, peTaPANTEC, apIOUNTIKEG TAPAOTACELS, CUYKPITIKOI Kal AoyIKoi
TENEOTEC, KABWC KAl TTOPEVOLTELC. XTIC AOYIKEG EKPPAOTELC YiveTal GUYKPL-
on NG TIUAG Hiag ékppaong, Tou BpioKeTal APLOTEPA ATTd TO CUYKPITIKO
TENEOTN PE TNV TIUA JIag AANG ékppaonc Tou Bpioketal 6e€1d. To amo-
TéNeopa givar pia Aoytkn Tiury AAHOHX ry WEYAHX.

OL XpNOIUOTIOIOVUEVOL CUYKPITIKOI TEAEOTEC TTapouatalovTal oTov Emo-
MEVO Tivaka.

YYITKPITIKOI TEAEXTEX

= lgétnta ApBuog=0
<> Avigétnta Ovopal <> 'Kwotag'
> MeyaAUtepo and Twr >10000
= MeyalUtepo i ico X+Y >= (A+B)/’
< Mwkpdtepo ané BA2-4*A*T <0
3= Mwkpétepo i ioo Bdpog <= 500

Ot ouykpioelg yivovtal o dedopéva aplOuNTIKA, AAQAPIOUNTIKA Kal AOYIKAL.
H oUykpion petalv dvo aplBuwy yivetal Je mpogavr) TPOMo. TNV Mepi-
TITWON TWV TTPAYUATIKWY apBuwv Bewpolue 6Tt ol aplBuoi pmopouv va
£XOULV ATIEIPO APIOUO YNn@iwv.

H ouykplon atoptkwv xapaktipwv otnpiletal otnv aA@apntikn oelpd,
yla mapddetypa 1o 'a' Bewpeital pikpotepo amd 1o Bl

H ouykpilon aA@apiBuntikwy dedopévwy Baciletal otn cUYKPIoN Xapa-
KTAPA MPo¢ Xapaktripa og kABe Béon péxplg 6tou Ppebei kamola dia-
@opd4, yla mapdadelypa n Aé€n 'kakoc Bewpeital pikpdtepn amo tn Aéén
'KAAOC' a@oU To ypdupa K TTPOoNyYEiTal Tou YPAUUATOC A.

H oUykplon AoyiKwv €xel évvola POVO OTnV TTEPITTTWON Tou iocou (=) Kal
ToU S1Apopou (<>), apoUL oL TIHEG TTOU UIToPOoUV va €xouv ivat AAHOHZ
kat WEYAHX.

‘Otav apBuntkoi Kat
OUYKPLTLKO[ TEAEOTEG
ouvdudlovtal o€ pia
€K@paaon, oL dplOPNTIKEG
npdg&elg ekteholval
npwteg. AKGHN, oL Aoytkoi
TEAEOTEG €XOUV XAUNASTEPN
lepapxia anéd toug
OUYKPLTLKOUG.
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TuvOeteg Ekppaoelg

> & MOAA mpoBArjuata ot emAoyEC dev apkei va yivovtal e amiég Aoyt-
KEC TTOPAOTACELG OTIWG AUTEC Ol oTToieg ava@épBnkav, al\d xpetdletal
va ouvduACTOUV Hia | TEPIOOOTEPEC AOYIKEC TTAPACTACEIC. AUTO EMITUY-
XAVETAL LE TN XPrioN TwV TPIWV Bactkwv Aoyikwv TeAeotwv OXI, KAI, H.

Mapadeiyuara
0<X<5 X>0 KAl X<5
X=1Q213 X=1H X=2 H X=3

H 1epapyia Twv Aoyl TEAECTWV ival IKPATEPN TWV APIOUNTIKWV.

8.1.1 EvtoAnl AN

H Soun emAoyng vhomoleital otn MAQZZA pe tnv evtoAn AN. H evtohn
AN gppaviletal pe TpeIg SLaPOPETIKEG HOPPEC. TNV amnAr evtoAr AN...
TOTE, tnv evtoAr} AN...TOTE..AAAIQX kat Té\og tnv evioAn AN...TOTE..
AANIQX_AN. KaBe evtohr] AN mpémel va kheivel pe TEAOZ_AN.

>tnv amholoTepn pop®n TNG N evtoArl AN eAéyxel Tn ouvOnkn Kat av
auTh oLl (eivatl aknBnq), TOTE eKTEAOVUVTAL Ot EVTOAEG TTOU TTEPIAABA-
vovtal HETa&L Twv Aé€ewv TOTE kat TEAOZ_AN.

Av yla mapadetypa BENoUPE va UTTOAOYICOUE TNV TETPAYWVIKN pila Twv
apBuwv mou Siapaloupe amod To MANKTPOAOYIO, TOTE TO AVTIOTOIKO TUN-
Mo TTPOYPAUATOG Eival

AIABAZE o

AN o >=0 TOTE
Pila <- T_P(a)

TEAOZ_AN

H yevikn popen TN evioAng AN eival n e€AG:

Zouvraén
AN ouvOnkn TOTE
gvrtoAn-1
EVTOAR-2
EVTOAR-V
TENOE_AN

Mapadeiyua
AN op(1Budg > 0 TOTE
TPAYE ‘O aplBudédg eival OetikKOC’
IIAn6og BOetikOV <- [IA6og OeTiKOV+I
TENOE_AN

ANeiTovpyia

Av n ouvOnkn 1oxVEL, TOTE EKTEAOUVTAL Ol EVTOAEC TTOU [3piokovTal
petadl Twv Aé€ewv TOTE kat TEAOZ_AN, o€ avtibetn mepimtwon ot
EVTOAEG auTEG ayvoouvTal. H ektéheon tou mpoypdupatog ouveyile-
TAL PE TNV EVTOAN TTou akoAouBei tn SnAwon TEAOZ_AN
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Juxvd n evtoAr; AN eKTOC amd To TUAMA TWV EVTOAWY, TTOU EKTEAOUVTAL
6tav n AoyIKn ékppaon gival ANNBAG, TIEPIEXEL KAl TO TUHHA TwV EVTOADV
TTou eKkTeEAOLVTAL, av Sev 10XVEL N ouvONKN (givat Weudnc).

H popen autng tng evioArc ovopdletal AN...TOTE...AAAIQZ.
3T0 TAPASELYMA TOU UTTOAOYIOUOU TNG TETPAYWVIKNG pilag éXoupe

AIABALE o
AN o >=0 TOTE
Pila <— T P(a)
ANNIQR
TPAVYE ‘H t1et1p. plla apvnTlkoU opLOuoU dev oplletal’
TENOZ AN

H yevik popen tng evioAi¢ AN...TOTE...AANIQX éxel we e€NG:

Zovraén

AN ouvOnkn TOTE
evtoAn-1
eVTOAN-2
EVTOAN—V

ANNIQE
evtoAn-1
EVTOAN-2
EVTOAN-V

TEAOE_AN

Mapadeiyua
AN opl6udbgc > 0 TOTE
TPAYE ‘0O oplOudg elval Bet1rdG’
[IAfBoc BetTLxOV <- [IANBoC OeTLxKOV+1
ANNIQR
TPAYE ‘0O aplOpdc elval apvntixkdée 1 07
[IAAB0oGC un OeTkOV <- [IAHBOC un BetT LKOV +1
TENOE_AN

Neroupyia

Av n ouvOnKn 1oXVEL TOTE EKTEAOUVTAL Ol EVTOAEC TTOU BpioKovTal pe-
TagV Twv Aé€ewv TOTE kat AAAIQE, S1a@opeTIKA EKTEAOUVTAL OL EVTO-
Aéc petau AANIQE kat TEAOZ_AN. H ektéAeon Tou TPOYPAMATOC
ouveyiletal pe TNV evtolr] mou akoAouBei tn drihwon TEAOZ_AN

H yevikn popen ¢ evtoAng AN KaAUTTITEL TNV €mMAOYN Miag amo SUo eval-
AAKTIKEC TIEQITTWOELG.

‘Otav ol eVAANAKTIKEC TIEPUTTWOELC Eival TTEPIOOOTEPEC Ao TIC SVO, TOTE
pmopoUv va XpnotpomnolnBouv moANEC evioAég AN n pia péoa otnv AAAn,
ol eppwAevpévec evtolég AN, érmwg ovopddovTal
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EupwAeuuéva AN ovoualovtal SU0 1} TEpIOOOTEPES EVTOAEC TNG UOp-
¢r¢ AN...TOTE...AAAIQZX ou mepiéyovtal n uia uéoa otnv aAAn.

MNa mapAadelyua, ol TAPAKATW EVTONEC TTIPOYPAUUATOC

AIABAZE B&pog, Yyoc
AN Bd&pog < 80 TOTE
AN Yyog < 1.70 TOTE
TPAYE ‘ElcepUg, xovidg’
TENOE_AN
TENOE_AN

H xprion eppwAevpévwv eviohwv AN odnyei ouvnBwc og TTOAUTTAOKEG
Sopég mou av€avouv Tnv mBavotnta Tou AddBoug Kabw¢ kat Tn Suokoia
KATAVONONG TOU TIPOYPAUUATOG.

MoAU cuxVvd ol EVTOAEG TTOU €X0UV YpaQEl pe eppwAeupéva AN, ummopouv
Va ypa@oUV 1o armAd XPNoIUOTTOIWVTAG OUVOETEC EKPPATEIC I} TNV EVTO-
A emAoync AN ... TOTE ... AAAIQZ_AN, mou 6a mapouclaoTei 0Tn ou-
VEXELQL

To TPoNYoOUHEVO TURA TIPOYPAUUATOC UITOPE( va ypagei we €1¢

AIABAZE Bd&pog, 'Ylog

AN Bd&poc < 80 KAI Yyog <1.70 TOTE
TPAYE ‘EAcepUg, xovidg’

TEAOZ_AN

Mia aAAn popen emAoyng eivat n evtohri AN..TOTE...AAAIQX_AN

Xovraén

AN ouvbrxn-1 TOTE
evtoAn-1
EVTOAN-2
EVTOAN-V

AN\IQY AN ouvOnkn-2 TOTE
evtoAn-1
EVTOAN-2

EVTOAN-V

ANNIQR
evtoAn-1
EVTOAN-2
EVTOAN-V

TENOZ_AN
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Mapadeiyua
AN opl6ubdbgc > 0 TOTE
TPAYE ‘0O oplOudg eival BetLrdg’
[IAfBoc-BetTLxOV <— MAfBOC OeTLxROV+]
ANMNIQY AN oplOudc <0 TOTE
TPAYE ‘0O aplOudc eival apvntixkdg
[IANBoG_apvnT LkOV <- IIAf60C  opvnTLlxdY +1
ANNIQR
TPAYE ‘0O aplOudg eival 0f
[IAnBoc 0 <- IMAHGoc 0 +1
TENOE_AN

NeToupyia

ExtehouvTal ol EVTIOAEG TTOU BpioKovVTal OTO AVTIOTOIKO TUAMA, OTAV
n ouvenkn gival aAnOnc.

H exté\eon Tou IPOYPAUUATOG CLVEXI(ETAL IE TNV EVTOAN TTOU KO-
AouBei Tn dSiAwon TEAOZ_AN

MAPAAEIrMA 1

2T0 MMPOYPAMA TOU TPONYOUHEVOU KEPaAaiovu (MWANCEIG uTTOAOY!L-
OTWV) UTTOOETOUE OTL N TIMA TWV UTTOAOYIOTWYV £§aPTATAL ATTO TNV TTO-
oo0TNTA MAPAYYENIOG. ZUYKEKPIUEVA IOXUOUV Ol TAPAKATW TIHEG AYO-
PAG UTTOAOYIOTWV.

MOXOTHTA TIMH MONAAAX
1-50 580
51-100 520
101-200 470
ndvw and 200 440

O uTTOAOYIOUOC E XPNON EMPWAEVUEVWY evTOAWV AN eivat:

AN Tocdétnta<=50 TOTE
Kéotog <- MNoocdtnta*580
ANNIQR
AN Tocbdtnta<=100 TOTE
Kéotog <- IHoocdtnta*520
ANNIQXE
AN TocdTnta<=200 TOTE
Kébotog <- Tocdtnto*470
ANNIOQR
Kéotog <- MHoocdtnta*440
TEAOZ_AN
TENOZ AN
TENOZ AN
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@

Na anogelyetat, av
elvat duvatdy, n xpnon
TWV EPWAEUPEVQV
AN, kal otn Béon Toug
va xpnotponotouviat
anAoUotepeq OOMES
nou dLleuKoAUVouv
TNV avdyvwaon Kat

TNV Katavonon tou

npoypduuatoc.
\PYPUU q

Lnv npwIn evioAn
AAAIQZ_AN o
€A\eyxog tnG ouvlBnRKng
Mogdtnta>50 sivat
nePLTTog.

To i61o mpdypappa pe tn xprion tng evioAric AN...TOTE...AAAIQX_AN
€xel we €N

AN Tlocdtnta<=50 TOTE
Kéotog <- Tocdtnto*580
AN\IQY AN [Toodtnta<=100 TOTE
Kébotog <- Iocdtnto*520
ANMIQE AN Ilocdtnta<=200 TOTE
Kéotog <- MHoocdtnta*470
ANNIQX
Kéotog <- Tlocdbtnto*440
TEAOE_AN

‘Eva ouxvo AdBog mou mapatnpeital ota mpoypdppata givat o EAeyXog
MEPITTWV ouvONnKwv. Ot emmAéov éleyyxol auavouv Tnv MoAUTTAOKSTNTA
TOU TTPOYPAMHATOG.

3T0 TIPONYOUHEVO TTAPASEIYHUA Yia TO oToio Bewpoupe 6TI N moodTNTA
gival BeTIkOC aplOOG, éva Tapddelyua TEPITTWV EAEYXWV €ival TO KO-
Aoubo:

AN Iocdétnta<=50 TOTE
Kéotog <- MNocdtnto*580

AMMIQY AN Ioodtntoa>50 KAI Ioodtnta <=100 TOTE
Kéotog <- TocdHtnta*520

AN\IQY AN Iloodtnto>100 KAI Tocdétnta <=200 TOTE
Kéotog <- Hoocdtnta*470

ANNIQE
Kébotog <- Tocdtnto*440

TEAOE_AN

8.1.2 EvtoAn EMIAE=ZE

Av 01 eEVOANAKTIKEC TIEPUMTTWOELG EMAOYNG €ival TTOANEG, PTTopEi va Xpnol-
poroin®ei n evtoAn EMIAEZE, n yevikn pop@n Tng omoiag sivat:

Zovraén
ENIAEEE £xppaon
OEPINTQEH Aloto Tipdv 1
evroAég 1
NEPINTQEH Aloto Tipdv 2
EVTOAéQ 2
NEPINTQXH ANNIQR
EVTOAEQ AAALOG
TEAOZ_EHIAOI‘QN

Mapadeiyua
AIABAZE oplLOudc
ENIAEEE oplOuédc
NEPINTQZH O
TPAVE ‘Mndév’
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NEPINTQXH 1,3,5,7,9
TPAYE ‘Movoc aplbudg’
NEPINTQXH 2,4,6,8
TPAVE ‘Zuydg
NEPINTQXH ANNIQY
TPAVE ‘AplOudg < 0 4 >9 1) oxL axképatlog’
TEAOZ _EIITAOT'ON

AN&tToupyia

YmoAoyileTal N TIUN TNG EKPPACNG KAl EKTEAOUVTAL Ol EVTOAEG TTOU QVIy-
KOUV OTNV avTioTolyn MEPIMTWon TIHWV. AV N TIUN TNG ékppaaong dev
QVTIOTOLXEL O€ Kaia TEPIMTWON, TOTE EKTEAOUVTAL Ol EVTOAEG OANWG,.

TNV eVTOoAn autr ot AioTeC TIHWV TTou cuvodelouv KABe TepimTwon
MITOPOUV va TTEpIAAPBAVOoUV Hia 1} TEPIOCOTEPEC TIUEG 1) TIEPLOX TIMWV
ané-£wc.

H xpnon tng evtoAng EMIAEZE Aoyw tn¢ cuumayoug SOunig TnG mPoo®E-
PEL ONUAVTIKA TTAEOVEKTAATA GTOV TTPOYPAUMATIOUO.

8.2 | EvtoAég emavainyng

H tpitn Baocikr Sopun givat n dopry emavalnyng, o Bpoxog, n omoia emTpé-
TIEL TNV EKTENEON EVTOAWV TIEPIOCOTEPEC ATTO pia @opd. Ot emavalnPElg
eAéyxovtal mavtote amo kdmola ouvBrikn, n omoia kabopilel Tnv £€0d0
amé to Bpodxo.

H FAQXXA untootnpilel TPEIC eVTOAEC emavAANPNG, TNV evToAr) OZO omou
n emavainyn eAéyxetat amd pia Aoyikr EKQPacn oTnv apxr Kat eKTeAETal
ouvexwg 600 n ouvOrkn givat AANBr¢, Tnv evtoAri MEXPIZ_OTOY 6mou n
ouvOnKn Bpioketal 6To TENOG TOU BPOXOU KAl EKTEAEITAL CUVEXWG MEXPLSG
OToU N oLVOKN auTn yivelt AAnBN¢ kat TéE\og Tnv evtoAn FA, pe Tnv omoia
0 Bpoxocg emavalapavetal yia mpokaboplopévo aptBuod popwv.

8.2.1 EvtoAfj OXO...EMANAAABE

H yevikotepn Soun emavaiAnyng vAomoleital otn FAQIZA ue TNV evrto-
Ay OZO... ENANAAABE. Y& autn, n ouvOnkn mou eAéyxel TNV emavainyn
Bpioketal otnv apxn TN emavainyng kat o fpoxog emavalaupavetal
OUVEXWC, 000 N oLVONKN AuTh 1oXVEL Me tn Soun AUTA UITOPOUV va €K-
@PPACTOUV ONeC ol emavalfPELC Kat YU auTtd n eviohr] OZO0... EMANAAABE
gival n onpavTIKOTEPN amd OAEG TIG EVTOAEG emavaAnPnG. Xapaktnpl-
OTIKO TNC EMAVAANYNC AuTNC €ivarl 6Tt 0 aplOuoC Twv emavalPewv dev
€ival yvwoTdC, OUTE UIMOPEL VA UTTONOYIOTEL TIPLV ATIO TNV EKTENECH TOU

TIPOYPAUHATOG.
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Xovraén
OZO0 ouvbOnkn ENANANABE
evtoAn-1
EVTOAN-2

EVTOAN—V
TENOEX_EIIANANHWHE

Mapadeiyua
ABpo Loupa<—0
OZ0 Abpotoua<l000 EINANANABE
AIABAZE A
AbBpo Loua<— ABpoOLoud+A
TENOX EIIANANHWHX

NeiToupyia

ENéyxetal n ouvOnkn kat av givat AANOAG, ektEAOUVTAL Ol EVTOANEG
mou Bpiokovtal avapeoa otic OXO_EMANAAABE kait TEAOX_EMA-
NAAHWHZ. 31n ouvéxela eAéyxetal TAAL n cuvONKN Kal av 1oYVEL,
ekteAoUvTal TIAAL o1 iS1EC EVTOAEC. OTav N AoyIKN ékPpaon Yivel Weu-
ON¢, TOTE OTAMATAEL N EMAVAANYN KAl EKTENEITAL N EVTOAN LETA TO
TEANOZ_EMANAAHWHE.

E@ooov HeTA amo KABe emavainyn eAEyXeETal €K VEOU N GUVOKN, TIPETTEL
UTTOXPEWTIKA PEoa 0TO BpdX0 Va UTTAPXEL Uia VTOAR, N omroia va peTaBAA-
A&l TNV TN TNG HETABANTAG TTOU ENEYXETAL PE TN OUVONKN. X€ avTiBetn Tie-
pimtwon n emavdAnyn & Ba teppatiCetarl kat Ba ekTeNeiTal CUVEXWG.

NMAPAAEITMA 2

Na ypagei npdypappa to omoio diafdalet amd to mMAnKTpoAoylo pia
OEIPA METPAOEWY, AKEPAIWV UN HNdevIKwV aptOuwyv, umoloyilet kat
TUTTWVEL TO AOPOIoHA TOUG KABWG Kat TO HECO TOUG 0p0. Q¢ TENOG TNG
Sladikaciag elcaywyng oTolxgiwv Xpnolpomoleitatl n Tipn 0.

INPOT'PAMMA AOpPO LOUX

METABAHTEZ
AKEPAIER:X, ABpoloua, IIAHRBoc
[IPATMATIKEZX : MO

APXH

[IAABog <-0

ABpoLoupa <- 0

TPAYE ‘Adce ApLOud’

AIABAZE X

0OZ0 X<>(0 EINANANABE
ABpoLoua <- ABpolopatX
IARBog <- MNARBoc+1
TPAVE ‘Aboce ApLOud’
AIABAZE X

TENOX EIIANANHWHX
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AN IIAfifoc >0 TOTE
MO <- RABpoloua/IARBoC

TPAVE ‘To Abpoloua eivoal : Y, AbBpoloux
TPAVYE ‘0O Méocog 6pog eivoatr : ', MO
ANNIQR
TPAYE ‘Aev d66nxkov ortolyelo’
TEAOZ_AN

TENOX_NPOI'PAMMATOZX

Mapatnpnoeig

H xprion Tipwv yla Tov TEPUATIONO piag emavainmtikig Stadikaaciag,
onw¢ oto mapddetypa n avBaipetn emAoyn tou 0, gival cuvnBng otov
TIPOYPOAUUATIONO.

H tiury autn opiletal amd Tov mPoypauMaATIOTH Kal ATTOTEAEL pia cUpBaon
Y10 TO TEAOC TOU TTPOYPAUUATOC. H TIUr auTr gival TETOLd, WOTE va UnV &i-
val AoYIKA 0woTH yia To TTPORANUa, yia mapddetypa n tiur 0 amokA&ieTal
Ao TIG PETPHOELC CUPPWVA LUE TNV EKPWVNON Tou Ttapadeiypatod. H tiun
auTr ouXVA amokaeitat "Tipn ePoupPoOG".

8.2.2 EvtoAj MEXPIZ_OTOY

H deutepn evtolr emavaAnyng mou xpnotporolei n FAQXXA gival n evio-
A MEXPIZ_OTOY. Z& auTrj ol EVTOAEG TOU BpOX0OU EKTEAOUVTAL UEXPIG
OToU IKavoTolnOei Kamola cuvOnKn N omoia EAEYXETAL OTO TENOG TNG EMA-
vaanyng.

Zuvtaén
APXH EINANANHVHZ
evroAn-1
EVTOAN-2
EVTOAN-V
MEXPIZ OTOY Aoy ixn-£Kpoaon

Mapadeiyua
APXH EIIANANHWVHE
AIABAZE A
AbBpoLoua <- ABpoiLoua + A
MEXPIZX OTOY Afpoioua >= 1000

AN&ttoupyia

EktehoUvTal ol evtolég petady twv APXH_EMANAAHWHX kat ME-
XPIZ_OTOY. Xtn cuvéxela eAéyxetal n Aoyikr ék@paon Kal av dev
toxVel (gival Peudrg), TOTE ol EVIONEC TTOU BpioKovTal AVAUEST OTIG
APXH_EMNANAAHWHZX kat MEXPIZ_OTOY, ektehoUvTal AL EAEy-
XeTal Eava n Aoyikn ékepacn Kal av SV 1oXVEl, emavalapBavetal n
EKTENEON TWV (SlwV EVTOAWV.

‘Otav n Aoyikn ék@paon yivelt AANBAC, TOTE oTapatdel n emavainyn
Kal EKTEAEITAL N EVTOAN HeTA amo Tnv MEXPIZ_OTOY.

8. EMIAOIH KAl ENANAAHWH
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MoAU cuxvd n idla emavainmtikn Siadikaoia pmopei va ypagpei e§icou ow-
otd xpnolpomnolwvtag gite tn Soury OXO0...EMANAAABE site Tn Soury ME-
XPIZ_OTOY kal gival mpoowrikr EMAOYH TOU TTPOYPAUUATIOTH TTold Ao
116 Suo Ba xpnoipomolnoeL. YITAPXOoUV OPWGE TIEPIMTWOELG OTTOU N Xprion
™N¢ evtoAi¢ MEXPIZ_OTOY o0dnyei o€ amAoVoTEPA KAl TIIO EUKOAOVON-
TA TTPOYPAUUATA. [EVIKA O€ TTEPITTTWOELG OTTOL N EMavAANYn Ba cupPei
UTTOXPEWTIKA pia @opd, eival mpoTindTeEPN N Xpron tng MEXPIZ_OTOY.

XapaKTNPIOTIKN TEQIMTWAON OTTOU TTPOTIUATAL N evToAry MEXPIZ_OTOY
€ival 0TOV EAeyX0 AMOSEKTWV TIHWV KABWCE KAl 0TNV EMAOYN a0 TIPOKA-
Boplopévec amavtnoelg f Pevou.

NAPAAEIrMA 3

YTO TMPONYOUHEVO TTaPAdElya ag UMTOOECOUE OTIL Ol LETPOELS Eival
UTTOXPEWTIKA OeTIKOi ap1Bpoi Kat 6Tt HETA TNV ElGaywyn KAOe aplOuol
UTIApXEL N EpwTnon av Ba elcaydyouvpe dAho. H Siadikacia Oa teleiw-
ogl, 6tav n amdvtnon Oa givai‘Oxi (o i O).

NNPOT'PAMMA AOpO LOUC2
METABNAHTEZ
AKEPAIEX:X, A6poloua, IIANRBoC
[IPATMATIKEZX : MO
XAPAKTHPES : E1 L Aoy
APXH
[MIAfBog <- 0
ABpoLopa <-0
APXH EIIANANHVHE
APXH EIIANANHYHE
! EAeyxog dedopévav
TPAYE ‘A¢oce ApLOud’
AIABAXE X
AN X=<0 TOTE
TPAVE ‘N\&Boc¢ ApLOudg, Houpakraid doote Eovd. . .7

z z TENOZ AN
H evtoAn enavdAnyng -
MEXPIZ OTOY ! Av to X dev gival OeTLrO gLodyoupe véo apLOpd
eKTeAE(TaL UNOXPEWTIKA MEXPIZ_OTOY X>0
TouAdxioTov pia opd. ABpoilopa <= ABpolopot+X

IARBog <- MNARBoc+1
TPAYE ‘Néa pétpnon ;'
AIABAZE EmLAovyn
! Av i emidoyf) eivat O f) o 1é61e oTOpATAE L I eNAVAANYT
MEXPIX OTOY EmiAoyn='0" H EmiAdoyn='o’
MO <- A6poloua/IIAnBoC
TPAVE ‘ABpolLopa =', ABpolLopa
TPAYE ‘Mécocg 6pog =", MO
TENOEX_NPOI'PAMMATOZX
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MpoypauuatioTiko mepidaAdov Pascal

PROGRAM athroisma2;
VAR
X, sum, count: INTEGER;
avg:REAL;
choice:CHAR;
BEGIN
count:=0;sum:=0;
REPEAT
REPEAT
write (‘Adoce oapLbud:’);
readln (x);
IF x<=0 THEN
writeln (‘A&Bog aplbudg, Avoe Eoavd..’);
UNTIL x>0;
sum:=sum+x;
count:=count+1;
write (“Wéa pétpnon;’);
readln (choice);
UNTIL (choice='0’) OR (choice="0");
avg:=sum/count;
writeln (“ABpoLopa: ‘Y, sum:5);
writeln (‘Mécocg 6pog: ‘,avg:6:2);
END

8.2.3 EvtoAqTlA.. ANO...MEXPI

MoAU cuxvd 0 ApPIBUOC TWV EMAVAAAPEWVY TTOU TIPETIEL VA EKTEAECTOUV
gival yvwotog and tnv apxn. Av kat autol tou €idoug ol emavalfPelg
MITOPOUV VA QVTIHETWTTIOTOUV HE TN XPNON TWV TTPONYOUUEVWY EVIOAWV
emavaAnyng, n MAQXXA Siabétel kat tnv evtohn MNA. H evtoAn auth xelpi-
Cetal Ya HETABANTI, 0TNV omoia apXIKA EKXWEEITAL N aPXIKA TIUN. H Tiun
NG LETABANTAC CUYKPIVETAL UE TNV TEAIKN TIUA KAl EQOCOV Eival UIKPO-
TEPN Ao AuTH, TOTE EKTEAOUVTAL Ol EVTOAEC TTOU PBpickovTal oTo Bpdxo
(avapeoa otig evtoAég MNA kat TEAOZ_EMANAAHWHE). Xtn ouvéyxela n
peTaBANTH eAéyxou auéavetal katd tnv Tiur mou opilel To BHMA. Av n
VEQ TIUN €ival HIKPOTEPN TNG TEAIKNAG, TOTE 0 Bpoxo¢ ekTeheital {avd. H
Siadikacia autr emavalauBAaveTal cUVEXWE, EWE OTOU N TIUNA EAEYXOU Yi-
VEL HEYANUTEPN TNG TEMKAG TIMAG, oTTOTE TeppaTiCeTal N eMavAAnYN Kat
To MPOYpappa cuveyilel e TNV evioAr ou akoAouBei to TEAOZ_EMA-
NAAHWHX.

A¢ onUEelwBEl OTL, av N TIun Tou PAPaToC eival 1, TéTe pmopei va mapa-
AelpOei.

H evtoAn A, AMO...
MEXPI xpnoponoteitat
otnv nepintwon

nou npénetL va
enavaAn@Bel n ektéAeon
KAMoLWV EVIOAWV yLa
npokaBoptopévo aptBué

enavaAnPewv.
/

-
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KdBe enavdAnyn nou
eKteAeltal P pia evioAn
IA..ANO..MEXPI, pnopsei
va uAonotnBel Kat pe

T XpAGh TwWV BACIKWY
€VIOA®V enavdAnying
0Zz0..EMANAAABE kat
MEXPIZ..OTOY.

Zouvraén
T'IA uetaBAnth AlIO 1iunl MEXPI 7(un2 ME BHMA 71(un3
evroAn-1
EVTOAR-2
EVTOAN-V
TENOX_EIIANANHWHX

Mapadeiyua
TIA Ap16u6é ANO 1 MEXPI 100 ME BHMA 2
ABpolLopa <- ABpo Loua+ApLBud
TENOEX_EIIANANHWHE

ANeiTovpyia

O1 eVTOAEC TOU BpOXOU EKTEAOUVTAL YIA ONEG TIC TIHEG TNG METARBANTAG
ammo TNV APXIKN TIUA HEXPL TNV TEAIKNA TIUH, AUEAVOUEVEG UE TNV TIUN
Tou Bripatoc. Av To Bripa gival ioo pe 1, TOTe mapaleimeTal.

NMAPAAEITMA 4

To mapakdatw mpoypappa umoloyilel To AOPoICHA TWV TTEPITTWYV aPIO-
MWV TTOU gival pikpotepot amod 1o 100.

IIPOT'PAMMA IlepLTTOl
METABNHTEZ
AKEPAIEX:A6poLloux, Apldudc
APXH
ABpoLopa <= 0
TIA ApLOpdc ANO 1 MEXPI 100 ME BHMA 2
ABpolopa <- ABpoloux + ApLBudc
TENOEZ_EIIANANHWHZ
TPAYE ‘A6p0LOUX TEQLTTOV op LOudv elvatl: ', ABpoLoux
TEAOZ_nPOPPAMMATOZ

MoAU cuyvd yia Tnv emiluon Twv TPOBANUATWY anatTeital n xpron ey-
PWAELPEVWVY BPOXWV. Z€ AUTH TNV TTEPIMTTWON 0 évag Bpoxog PpiokeTal
péoa otov dNho.

3TN XProN Twv EPPWAEVUEVWV BPOXWV IOXUOUV CUYKEKPIUEVOL KOVOVEG

TTOU TPETEL VA aKoAouBoUvTal auoTned yla Tn owoTr A&lToupyia Twv

TIPOYPAUHUATWV.

JUYKEKPLUEVQ:

1 O e0WTEPIKOC Bpoxog Mpémel va Bpioketal oOAOKANPOC Yéoa otov e€w-
TEPIKO. O Bpdxog mou Eekivdel TEAEUTAIOC, TTPETTEL VA OAOKANPWVETAL
TTPWTOG.

I H eicodog oe k4B Ppdxo UTTOXPEWTIKA YiveTal amd Tnv apxH Tou.

1 Aev pmopei va xpnotupormotnBei n idla petaAntr wg petpntic duo r me-
PLOCOTEPWV BPOXWV TTOU O €VaG BPIOKETAL OTO ECWTEPIKO TOU AANOU.
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MAPAAEITMA 5

Na ypagei mpoypappa To omoio va EKTUTIWVEL TNV TIPOTIAISEL TOL TTIOA-
Aam\aclacpou.

IIPOT'PAMMA Ilponaide Lo
TIpdypoppa eKTUNWON G TNG Iponaide Lag Twv apLOpdv 1 éwg 10
METABAHTEZ
AKEPAIEZ:A, B, T
'A:TIoAAQIAGCLACTEOQ
!B:IIoAamAac LACTHG
IT:Tivépevo
APXH
T'IA A AINIO 1 MEXPI 10
TIA B ANO 1 MEXPI 10
I' <- A*B
TPAVE A,’'X’',B,’'=',T
TENOE_EIIANANHYHE
TPAVYE 'Eicayoyl] KeVAG YPOPHNC OTnV €KIUNWOY
TENOX_EIIANANHWHE
TENOEX_NPOTI'PAMMATOZX

Mpoypauuatiotikoé mepifBaAlov Basic
vV Mlponoide Lo
DEFINT A-Z
FOR a = 1 TO 10
FOR b = 1 TO 10
c=a*b
PRINT a; “x”; b;%“="; c
NEXT b
PRINT
NEXT a
END

8. EMIAOIH KAl ENANAAHWH
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Né€eig-kAe1d1a
NoyIKA Ekppaon,
EmAoyn,

Emavainun,

Bpoxog

Avake@alaiwon

2T0 KEPANALO AUTO TTAPOUCIACTNKAV Ol EVTOAEG TTOU XpnoluoTolei n TAQZ-
2 A y1a va ulormolioel TI¢ Bactkég SouéC TNS MAOYNE Kat TNG eEmavainyng.

Apxikd mapouoildlovTtal ol AOYIKEG EKPPATELC KABWE KAl O TPOTIOC TTOU
SlatumwvovTal cUVOETEC AOYIKEC EKPPATELG UE TN XPHION TWV AOYIKWV
teeotwv OXI, H, KAL. H evtoAr} AN...TOTE uhomolei tn dopn TNG EMAOYAC.

H evtoAn autn epgaviletal Ye mo oVVOETEC HOPPEG: TNV eVTOAN AN...
TOTE...AAAIQY kaBwg kat Tnv evtoAr) AN... TOTE... AAAIQZ_AN. Mia dAn
€VTOAN emAOYNC Tou UTTApXEL €ival ) evtoAn EMIAEZE.

Ot evtohéc emavaAnng gival tpelc. H evtoAr) OXO0...EMANAAABE, n evtoAn
MEXPIX_OTOY kat téhog n evtoAn TNA. H evtoAn A xpnolpomolgital yia
KaBopIopEVo aplOud emavaARPEWY, EVW 0 ApIBUOC EMAVOANPEWY TWV
AMwv 800 Sev gival yvwOoTOC €K TwV TTPOTEPWVY Kal €€APTATAL ATIO TIG
ouvOrikeg Tou TG eAéyxouv. H evtohr OXO..EMANAAABE eAéyxel Tn ouv-
Brkn oTnv apxn NG emavaiAnyng, evw n evtohri MEXPIZ_OTOY kdvel tov
€NEYXO0 OTO TENOG TNG EMAVAANYNG.

Epwtnosig - Oéupata yia cu{Atnon

1. Moleg gival ot TIHEG TTOU YTOpPE( va TIAPEL pia AoYIKN Ekppaon;

N

. MNotot eivat o1 Bacikoi Aoyikoi TeheoTég Avagépate Suo mapadeiypa-
TA Yla TN XPRAON TOU KABEeVOG.

. Mota ivat n ouvta&n g evtoAnc AN;

. Mola givat n Siagopd tng evtoArig AN- AAAIQE kat tng AN- AAAIQZ_AN;
. Tieival Ta eppwAevpéva AN;

. MNote xpnowomoleital n evtoAn EMIAE=ZE;

. Moleg ol evtoAég emavaAnyng

. Molieg o1 Slagopéc Tng evtoAng OX0 kat TnG evioA¢ MEXPIZ_OTOY;

O 0 N O 1 A W

. MNw¢ ouvtdooetal n evioAn lNA;

10. Moia n Baotkn Sta@opd NS evtoAng MNA amd Tig AANeC SU0 eVTONEC
emavaanyng
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Eicaywyn

H xprion twv petaBAntwv pe Seikteg otnv dlyeBpa gival évag idlaitepa
SUVAUIKOC TPOTIOC yia TN Slaxeipion peydiou apiBuou dedopévwy 1diou
TUmou. Ot YAwooe¢ Tpoypappatiopou daveilovtal TnV évvola TwV HETA-
BANTwv pe SelKTEG Kal XpNOILOTIO0UV TOUG THVAKEG Yla Tov {S10 Adyo.

2710 Ke@AAalo auTd mapouatalovTal ol €VVOLEC ToU TTivaka KaBwe Kal ot
Baoikoi tpomnol eme€epyaciac Toug amd tn TAQIZA.

Mapouaoidlovtal ot povodidotatol KaBw¢ Kal ol TOAUSIACTATOL TTIVAKEC,
0 TPOTOC UE Tov omoio opilovtal Kal xpnotpomotouvtal Kat Téhog ouln-
TouvTal ol A€oV KOWVEG S1adIKaTieC TAVW O€ THIVAKEC, N EVPEOH PEYIOTOU
Kat ehayiotou, n avalritnon, n tTalvopnon Kat n cUyXWVEUGN TTIVAKWV.

)X (o)(o]1

Na eival og Béon o pabntrig

Na emAéyel To €ido¢ Tou mivaka.

Na opilel Toug TVaKEG O€ €va TIPOYPAMMA.

Na glodayel, va eme€epydleTal Kal va TUTTWVEL TA OTOIXEI EVOG TTivaKa.
Na amogaaciel av gival amapaitntn n Xprion mivaka.

Na avagépel TI¢ Bacikég emegepyaanieg og évav Tivaka.

cccccc

Na avalntd kat va Talvopei Ta oTolxEia evog mivaka.

MNpogpwTAOEIC
3 MNwg prmopouv va amoBnkeuTtouv TOANG mapdpola Sedopéva oTov uTo-
AoyloTH, yla mapddelya Ta ovouata AWV Twv HabnTtwv piag taéng

3 Ta molo Adyo xpnotpomolouvtal otnv AAyepa ot HeETABANTEG pe Sei-
KTEG;

3 Xe TOLEG TIEPIMTTWOELG XPEldleTal n Ta&vopunon kamolwv dedopévwy;

3 Eival eukoAn n avalitnon evog ouykekpluévou dedopévou og [n ta-
&ivounpéva dedopéva;
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9.1 | Movodidotartol Tmivakeg

MoANG amo Ta mMPoBAUATA Ta OTToid TTAPOUGCIACTNKAY OTA TTPONYOUHEVA
Ke@alala, anm\d eme€epyalovtal pia ogipd Sedopévwy.

Aafadouv éva dedopévo kKABe popd, To EKXWPOULV O€ Wia HeTAPANTH,
EKTEAOUV TOUC AVTIOTOLXOUG UTTONOYIOMOUG KAl OTN CUVEXELD ETTAVOAAL-
Bavetal n idla dtadikaoia péxpt va teAelwoouv 6Aa ta Sdedopéva.

MNa mapdadetypa éva mpdypappa to omoio diafdalel Tic Ospuokpaoisg dia-
POPWV NUEPWV TOU pRva, £€0Tw 30, Kat urtoAoyilel Tn Yéon Beppokpaoia,
pmopei ToAU amAd va ypa@ei we e€AC:

SUvolo <- 0
TIA Huépo A0 1 MEXPI 30

AIABAZE Oepuoxrpaocia
SUvoho <- ZUvolotOepupoxrpaocia

TENOEZ_EIIANANHWHE
Méon <- 3UvoAlo /30

XPNOIHOTIOIVTAC AOITIOV HOVO Hia LETABANTH, TN METABANTH Ocpuokpa-
ofa, To POBANA AUVETAL TTOAD ArmAd Kal TO AVTIOTOIXO TTPOYPAUUA Eival
OUVTOMO Kal KatavonTo.

Av 6uw¢ oTo TTPOoNYOoUUEVO TTpdYpappa {nTeital Kal o aplOudC Twv nue-
PWV TTou N BepoKPATia ATAV KATWTEPN TNG HEONC, TOTE N CUYKPLON AUTH
TIPETTEL VA YIVEL ETA TOV UTTOAOYIOUO TNC pPéong Beprokpaciac. Auto on-
Haivel 6Tt OAeG ol Beppokpaoieg MpEmel va emaveloayxBoUv yla va GUYKPL-
BouUv pe T péon.

Mia AN AUon eivat va kataxwpnBei kaBe Bepuokpacia o€ S1aPOPETIKN
METABANTH, €101 woTe KAOE TIun oV €l0dyeTal va Slatnpeital otn uvi-
N KAl va Urmopei va ouykplOei pe Tn Héon, agou auTr UTToAoYIoTEL ToTe
Opwe mpémet va dnuioupynBouv 30 SlapopeTiKEC LeTaBANTEG, OepoKpa-
oial, Oeppokpacia,..., Oeppokpacia30. Na va ypagei To mpoypapua,
Xpetalovtal tptavta evtohég AIABAZE kat tpidvta eviolég AN.

Av kat autrj n AUon gival cwoTr Kal TPAKTIKN yla Hikpd aplBuo dedo-
pévwy, Tpopavwg dev eumnpetei TNy eme€epyaacia peydalou apibuov
Sedopévawv.

H kalUtepn AVon oto mpdPAnua auto ivatl n xprion HETABANTAG pe Oei-
KTEG, évvola TToV €ival yvwoTr amo ta padnuaTikd Kat AoToleital oTov
TIPOYPAUMATIONS pe TN Sopn dedopévwy Tou Tivaka. XpnoluoToleital
Aotrrév povo éva dvopa Ospuokpaacia, TTOL AVAPEPETAL KAl OTIC TPIAVTA
SlaOPETIKES OepUOKPATIEC.

To 6vopa Tou mivaka kaBopilel pia opdda Sradoxikwv Bécewv ot pvi-
un. K&be ouykekpiuévn 6€on pvrung KaAeital otolxeio Tou mivaka Kal
npoodiopiletal amd TNV TIUN evog SeikTn, OTIWE GaiveTal Kat oTto oxnpa 9.1.

9. MINAKEZX
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0 deiktng eival pia
petaBAntii nou pnopel
va €xeL onolodnnote
Oek16 6vopa. Eival
oUvnBeg 6pwg atov
npoypapatiops

wg deikteg va
Xpnotponotoyvrat ot
petaBAntéqi, |, k.

MNHMH

26 Oeppokpaciall]

27 Oeppokpaaial2]
Oeppokpacia

21 Oeppokpacial29]

25 Oeppokpacial30]

2x. 9.1. O mivakag Ogpuokpaoia

Ot TivaKeg TTOU XPNOIUOTIOIOUV €va HOVOo SEIKTN Yla TNV ava@opd Twv
oTolxeiwv Toug ovopdalovtal MovodidcTatol TiVAKEC.

To 6voua tou mivaka umopei va gival omolodnmote §ekTd dvoud TNG
FAQXXAY kal o SeikTng eival pia aképala ékppaon, otabepn 1 petaBAnTr
IOV TIEPIKAEiETAL péoa ota oupfBoAa [ kat 1. To oTolxeio Ogpuokpaacial?]
ek@palel tn Bepuokpacia Tng SeUTEPNC NUEPAC, avaPEépeTal 0To OeUTE-
PO oTolxEio Tou Tivaka OgpuoKpaocia Kat €XEL TNV Tiun 27.

levikoTEPQ TO OTOIXEIO OppOKpaciali] avapEpeTal 0TO i-0TO OTOIXEIO
Tou TTivaKa.

Kd&Be mivakag mpémel umoxpewTIkA va mepiéxel Sedopéva Tou 1diou TuToU,
SnAadn aképata, TEAYMATIKA, Aoyikd rj aA@aplOunTikd. O TUMmog Tou miva-
Ka SnAwvetal padi pe TIg AMNEC HETAPBANTEC TOU TIPOYPAUUATOC OTO TR
SNAwong HeTaBANTWV. EKTOC amd Tov TUTO Tou mivaka TTPEMEL va SnAwve-
TAL KAl 0 APIOUOC TWV OTOIXEIWV TTOU TIEPIEXEL I} KANUTEPA O PEYANUTEPOG
apPIOUOC OTOLXEIWY TTOU UTTOPEL VA €XEL O CUYKEKPIUEVOC TTIVOKAC KAl AUTO
yla va SEGUEVUTOUV Ol AVTIOTOLXEG CUVEXOUEVEC BECEIC UVAUNG.

MNa mapadetypa

METABNAHTEZ
IIPATMATIKEEZ: ©Ocppoxkpacia [30]

Mivakag givai éva ouvolo avtikeuévwy iGlou TUmou, Ta onroia avagé-
povral e éva kotvo dvoua. Kabe éva amé ta avtikeiueva mou amapti-
(ouyv Tov mivaka Aéyetat otolyeio Tou mivaka. H avagopd o< atouikd
oTolxeia Tou mivaka yivetat Ye To dvoua tou mrivaka akoAovBoUuevo
amé éva Oeiktn.
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MAPAAEIrMA 1

Xpnotpomolwvtag MeETaBAnTEG e SEIKTEG yia TO TTPONYOUHEVO TTAPA-
Selypa €xoupe To €€¢ MPOYpApHA:

IIPOT'PAMMA Oepuokpaciec
METABAHTEZ
MIPATMATIKEE: Ocpuokpacia[30], Méon,
AKEPAIEZ: i, Huépecg
APXH
SUvodro <- 0
T'IA i ANO 1 MEXPI 30
TPAYE ‘Adoce 1n OSepupoxpacia’
AIABATZE Ocpuorpocia[i]
SUVoAo <- XUvolo+ @egpuoxkpaciol[il]
TENOEX_EIIANANHWHE
Méon <- %UvoAo/30
Huépeg <= 0
T'TA i AINO 1 MEXPI 30
AN ©Oeppoxkpacia[i] < Méon TOTE
Huépeg <- Hupépecg+l
TEAOE_AN
TENOX_EIIANANHWHXE
TPAYE ‘Méon Ocpupoxkpoacio:’, Méon

SUVOAO

TPAVE ‘Huépec ue pikpdtepn OBepuokpoacia’, Huépeg
TEAOEZ_IPOI'PAMMATOZ

Me tn xpron tou mivaka, 6Aa ta dedopéva kataxwpouvtal KATw amod
10 {610 dvopa peTaPAnTic, oto mapddetypa Oepuokpacia. H avayvw-
on 0Awv Twv dedopévwy anmlomoleital, apou gival HoOvo pia eVTOAN,
AIABAXE Ogppokpaocialil, n omoia Bpioketal péoa o éva Bpdyo Kat
emavalapuBAveTal 00EC POPEC ATTAITEITAL OTIWE KAl O UTTOAOYIOMOC TOU
aBpoiopartog, Z0volo <-ZUvolo + Ogppokpaaialil.

Ot TIpEG PHETA TOV UTTOAOYLOUO TNG HEONG TIUNG Sev xavovtal, agou Bpi-
OKOVTAL 0TA OTOIXE(a Tou Tivaka Kat {avaxpnolpomolouvTal ylia tny €0-
pEON Tou aplBuoL TwV NUEPWY, TTou N BeppoKpacia gival HIKpOTEPN amd
™ Héon. O uToAOYIoUOC TWV NUEPWV Eival Povo pia evtohr AN, n omoia
Bpioketal o€ éva Bpdxo kat emavalapPdavetal 30 @opéEc.

MAPAAEITMA 2

Na ypagei mpdypappa to omoio va urmoAoyilel Ta BACIKA OTATIOTIKA
MEYEDN, TN Héon TIUN, TNV TUTIKA amokAlon Kat Tn Sidpeco T N ake-
paiwv apt®uwv, 6mou 1o N givar amé 2 péxpt 100.

Ta Sedopéva elodyovTtal amod To MANKTPOAOYIO Kal KATAXWEOUVTAL GTOV
miivaka X. N

Xi
it

H péon tun p Sivetat amé tov tomo fJl = ———

N

H avdyvwon, n
enefepyaoia kat n
ekTUnwaon Twv otoxelwv
WV Nvakwv yivetat
ndvtote anéd Bpdxoug, ot
onoiot enavaAapfBdvovrat
npokaBoptouévo aplBud
@opwyv, 6oa givat ta
otowxela Tou nivaka Kat
uAonotouvtal KaAUTeEPa
OTOV NPOYPANMATIONG pE
TNV €VIoAn enavaAnying

\FIA. y
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N
> Xxi*
i=1

. . . . 2 i—
H tumikr} anékAion o Sivetal amd Tov TUmo ¢~ = N

MNa va Bpedei n didueocog Tipn mpémel UTTOXPEWTIKA ot aplBuoi va taél-
vounBouv katd avfouca oelpd. TdTE SIAUECOC TIUN, Eival n TN ya Tnv
oroia ot piooi aplBuoi gival PHIKpOTEPOL Kal ol ANNOL HIooi PeyaAUTEPOL.
3TNV MEPIMTWOon mou To MARB0C TWV ApIBUWY gival TTEPITTO, TOTE SlApE-
00¢ €ival 0 PeCaiog, evw oTNV TIEPIMTWON IOV gival dpTio, TOTE SIdUECOC
givat to nudbpotopa twv SU0 PECAiIWV ApIOUIWV.

H talvopnon Twv otolxeiwv yivetal pe ™ péBodo taivopunong eubeiag
avtaAAayng, n omoia mapoucIAoTNKE 0TO KEPAAaLo 3.

NPOT'PAMMA Y1QT LOT LK

METABAHTEZ
AKEPAIEZ : i, N, X[100], A6polouqa,
ABpoLouo_2, BonéntLxn
NPATMATIKEZ: MT, Tun AmoxkAion, AL&uecog

APXH

! Eicaywyn dedopévev

TPAYE ‘Adce 10 HmARBOC TV oplBudv (uéytoto 100)7

AIABAYXE N

T'IA i ANO 1 MEXPI N
TPAYE ‘Adoce 1OV ‘,1i,’'-T10 apLBud’
AIABAZE X[i]

TENOX _EIIANANHWHX

! YnoloylLopdédg abpoLopdtnv

ABpoLopa <= 0

ABpoLoua_2 <- 0

T'IA i1 AINO 1 MEXPI N
TPAVE ‘Adoce tov',i,’-10 apLBud’
AIABATE X[1i]
ABpoLloupa <- ABpoilopa + X[i]
ABpoLoua_2 <- ABpolopa 2 + X[i]"2

TENOX EIIANANHWHE

210 npéypappa autéd
Oev yivetal €Aeyxog yLa
pndevikA tpn tou N

! YnoloylLopdg péocou Spou
MT <- ABpoioua/N
'YnoloyLopdg TUnmLKRAG amdKALong
Tun Anéxiton <- T P(ABpolopo 2/N - MT"2)
'Taf Lvépunon twv otolxeiliwv tou mivara
T'IA i AINO 2 MEXPI N
TIA j AIIO N MEXPI i ME BHMA -1
AN X[3-1] > X[j] TOTE
! Avtipetdbeon tev otolxeiov j xat j-1
BonOntixky <- X[j —1]
X[§-1] <= X[3]
X[J] <= BondntLky
TENOZ_AN
TEAOZ_EIIANANHVHZE ! j
TENOX EINIANAAHYHE ! i
'YnoloyLopdg diapéocou
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AN N MOD 2 =0 TOTE
Aldpecog <- (X[N/2]+X[N/2+1]1)/2
ANNIQR
Atépecog <- X[ (N+1)/2]
TEAOE_AN
! EXTUNWOOI ONOTEAECHATOV
TPAVE ‘AIIOTENEIMATA'
TPAYE ‘============'
TPAVE ‘lMIAR6og TLludv =', N
TPAYE ‘Méon tiun = ', MT
TPAVE ‘TunLkl améxiion = ', Tunm AndxALoT
TPAYE ‘AlGuecog = ', Aitdpeococg
TENOXZ IPOT'PAMMATOZ

Mpoypauuatiotiké mepifBaAlov Basic

Y STATLOT LKY

DEFINT A-Z

DIM x(100)

CLS

sum = 0: sum2 = 0

vV ELoaywyn dedouévev
INPUT “N=", n

FOR i = 1 TO n

PRINT “Adoe tov ”; 1i; “-10 aplLOud: ”;
INPUT “”, x(i)
NEXT i

v Ymodoyloudg abpolopdtwv
FOR i = 1 TO n
sum = sum + x (1)
sum2 = sum2 + x (i) ~ 2
NEXT i
mt! = sum / n ' Méon TLuf
ta! = SQR(sum2 / n - mt! ~ 2) “Tum.AndxkA.
YV Tof tvounon mivaxka
FOR i = 2 TO n
FOR j = n TO i STEP -1
IF x(j - 1) > x(j) THEN SWAP x(j - 1), x(3j)
NEXT j
NEXT i
v 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 “ AIIOTEAEZMATA”
PRINT ™ "
PRINT “IIAABOC TLROV ="; n
PRINT “Méon tiup ="; mt!
PRINT “Tumnixp amdxkAion ="; ta!
PRINT “Al&ueococq ="; median
END
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9.2 | Néte mpémel va xpnotpomolovvtal
TMVOKEC

H xprion mvakwv ival évag BoAkog Tpomog yia Tn Siaxeipion moANwv
Sedopévwy 16iou TUTTOU, AANA CUXVA N XPrioN TOUG Eival TIEPITTI KAl €T
AU otnv avantuén Tou MPoypAUATOC.

Mépa amod Ta mMAeovekTrATA TTOU ava@épOnkay, uttdpxouv kal dUo pelo-
VEKTAUATA aTIO TN XProN TIVAKWV.

Ot mivakeg amraitoOv uvriun. KaBe mivakag Seopevel amd tnv apxr Tou mpo-
YPAUUOTOC TTOANEG BEDELC UV UNG. Z€ éva PeyANo Kal CUVOETO TIPOYPAU-
pa n dokorn Xperion pHeyaAwy mvAakwy pmopei va odnyrioel akoun Kat o€
aduvapia eKTéENeoNC TOU TTPOYPAUUATOC.

O1 mmivakeg meptopifouv Tic SuvatdTNTEC TOU MPOYPAUUATOC. TO TIPONYOU-
MEVO TTIPOYPAUUA TOU UTTOAOYICHOU TWV OTATIOTIKWV HeYyEOwV, UTTAPXEL
avwTato 6plo oTo MARBOC Twv aplBuwV ico pe 100. AUTO ylaTi Ol TIIVAKES
€ival oTaTIKEC SOMEC Kal TO PéyeBOC Toug TTPEMEL va SNAWVETAL TNV apxXn
TOU TTPOYPAUHUATOC, EVW TTAPAUEVEL UTTOXPEWTIKA 0TADEPO KATA TNV EKTE-
A\&on TOU TIPOYPAMMATOC.

H amogaon yua t xprion 1j Oxt mivaka yia t diaxeipion Twv dedopévwv
gival Kupiwg B€pa eumelpiag 0ToV MPOYPAUUATIONO.

levikd, av Ta Sedopéva Tou eloayovTal o€ £va MPOYPAppa TTPETEL va Sia-
TNEOUVTAL OTN UVAKN HEXPL TO TENOG TNG EKTEAEONC, TOTE N XPNON MVA-
Kwv BonBdel j cuxvd eival amapaitntn yla Tnv eniluon tou pofAfjua-
TOG. X& AAAN TTEPIMTWON UIMOPEL Va amo@eUYETAL N XPHON TOUG.

Ac emMOTPEPOUE OTO TTPONYOUEVO TTAPASEIYUAL.

Ma Tov UMOAOYIoS TNG PEONG TIUNAG KAt TNG TUTTIIKAE aTOKAIoNG Sev gival
amapaitnTo va Siatneouvtal ol TIEG oTn pvAun. To poypaupa 6a dou-
A€UE TO 610 KaAA Kal XwpIg TN Xprion MvAKwY, aAAA UE TN XPAoN Jiag Kat
povo petafAntic. O unmoAoyIopodg OUwE TNS SIApESNC TIKAG, TTOU TTpoUTTOo-
Bétel TV taivopnon twv Sedopévwy, amaitei Tn xprion mivaka. Av Aotrmov
To MPSPBANUA ATAITOVUCE UOVO TOV UTTOAOYIGO TOU ECOU OPOU KAl TNG TU-
TMKAG amékAlong, Oa Tav mPoTINGTEPN Mia AUCN XWwpIg TN XPHon TIIVAKWV.

9.3 | MoAudiactarol mivakeg

310 mponyouuevo mapadetypa uripxav 30 TIHéEC TN Bepuokpaoiag, pia
yla KABe nuéPa Tou Urva, Kal Yla TNV MAUCH TOU XpNOIUOTIOINONKE évag
mivakag 30 B¢oewy, o mivakag Ospuokpaocia. O Tivakag autdg TTEPLEKEL TIG
TIHEG TNG Oeppokpaoiag yia kdBe nuépa piag mOANG kal o Seiktng Seixvel
v Nuépa.

‘Eotw 611 01 Beppokpacieg divovtal amod Tov mApaAKATW TTiVaKa.

30 27 23 30
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O mivakag auTog €xel Ti¢ Bepokpaaieg yia 30 Nuépeg ala yia déka Slagpo-
PETIKEG TTOAELG, ONAadr) undpxouv cuvoAikd 300 Tiég Beppuokpaciag. MNa va
kaBoplotei kABe otolxeio Sev apkei povo évag deiktng, al\d amartovvTal
SV0 BeiKTEC, 0 évag yla TNV NUépa Kal o SeUTEPOC yia TNV TTOAN. Ma mapd-
Selypa, n mpwtn OAN TNV TPLaKOOTH NUépa gixe Beppokpacia 27.

MNa tnv eneepyacia Twv BepPoKPACIWY PMOPEL va XpnolpomolnBei évag
Stobidotarog mivakag, otov omoio o mpwTog Seiktng Seixvel TN ypauun
(oTo mapddetypa tnv nuépa) Kat o SeUTEPOC TN OTAAN (TnV TOAN). To oTo!I-
xelo Ospuokpacial30,1] €xel TNV TIpA 27.

3TN YEVIKA TEPIMTwon KABe oTolxeio Tou mivaka gival To oTtolxeio Ogppo-
kpaoiali,j] kat avagépetal 0tn Beppokpacia otnv i ypapun Kat v j oti-
An, 610U 1O i Taipvel Tiun amd 1 éwg 30 kai 1o j and 1 éwg 10. O mivakag
O¢puokpaoia gival évag diodidotartog mivakag 30X10.

MAPAAEITMA 3

Na ypagei mpoypappa mou va unoloyiel tn péon Oeppokpacia kabe
TOANG yla TOV TTIPoNnYoUpEVO Mivaka Beppokpaciwy (didovtal 30 Oep-
MHokpacieg 10 méAewv). Emiong, yla kaBe moAn, va vumoloyilel mooeq
nNHéPeG n OgppoKpacia ATAv KATWTEPN Ao TRV avtioTolxn Héon.

NPOTPAMMA O¢epuoxpacieg 2
METABNAHTEZ
MNPATMATIKEEZ: Oecpuokpaci{a[30,10] , Méon[1l0]
AKEPAIEX: i, J, Huépeg, ZUvoldo
APXH
! Eioayeyl) dedopévav
T'TA i AINIO 1 MEXPI 30
T'IA j ANO 1 MEXPI 10
TPAYE ‘Adoce 1n Oepuoxkpoacia’, 1, J
AIABAZE Oegpuoxpoociali,j]
TENOEX_EIIANANHWHE
TENOX _EIIANANHWHE
!'Ymoloyiopol

T'IA j ANO 1 MEXPI 10
novodro <- 0 @ N\
T'IA i ANO 1 MEXPI 30
NTVOAO <- JUVoAo + @spupokpociol[i, ] H avdyvawon, n
TEAOZ EINANANHYHE enefepyaoia KabBwg
Méon[Jj] <- ZUvoAro/30 KaL n eKtdnwon twv
TENOL_EIANANHVHE atoixeiwv noAudldotatwy
TIA j ANO 1 MEXPI 10 nvdkwv yivetat ndviote
Huépeg <= 0 ané Bpdxouc, ot onoiot
TIA i ANO 1 MEXPI 30 o uAonotoUviat otov
AN ®€9poxpaGLa[%,jJ < Mé¢on[j] TOTE NPOYPANMATIONS pE
Huépeg <- Huépeg+l . .
TENOE AN spcpw,)\supsvsq EVIOAEQ
TEAOZ_EHKNAAHWHZ: \enova)\nllmq [A. )

TPAYE ‘Méon Ocppokpocio’, i, ‘IéAnc:’, Méon[jl
TPAVE ‘Huépecg pe plkpdtepn Oepuokpoacia’, Huépeg
TENOX EIIANANHWHE
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 1n Oeppoxpoacio :',1i,3," ')
readln (temperature [i,7])

END;
FOR j:=1 TO 10 DO
BEGIN

total:=0;

FOR i:=1 TO 30 DO
total:=total+temperature(i,J];
ave[j]:=total/30

END;
FOR j:=1 TO 10 DO
BEGIN

days:=0;

FOR i:=1 TO 30 DO
IF temperature[i,j] < avel[j] then
days:=days+1;
writeln (‘'Méon Beppokpoaocia Y,i,’ mdAnc
V,ave[i]:4:1);
writeln (‘Huépecg pe pikpdtepn Bepuokpoocia :/,
days) ;
END
END.

Exté¢ and povodidotatoug kat 510610 TATOUG THVAKES UTIAPXOUV THVAKEG
ue eploodTePEC S100TATELS, TPlodidoTatol, TETPASIACTATOL KAl YEVIKA
moAuSI1AoTaTOl, AVANOYA PE TOV apIOUO TWV SEIKTWVY TTOU XPNOILOTIOI0U-
VTal yla ToV KaBoplopod Twv oTolxeiwv. QoTdO00 Ta MEPIoodTEPA TTPOBAN-
pata avtipetwrifovtal Pe TN XPrion mvakwy povodidotatwy ) 1o01d-
OTATWV.

310 mponyoupevo apddetypa £0Tw OTL €xoupe BepuoKpaaieg yia kabe
TMOAN, yla KABe nuépa aAAd Kal yla KABe €1oc. ToTe KABe oTolKElO XPELA-
Cetai tpeig Seiktec. Evav mou Ba Seixvel To £€10¢, £vav mou Ba deixvel TV
TTOAN Kat évav mou Ba deixvel Tnv nuépa. Na mapadetypa, n Beppokpacia
NG MPWTNG NUEPAS, TNG TTPWTNG TTOANG KAl TOU TTPWTOU £TOUG ival 25 Kat
gival to otolxeio Oepuokpacia (1, 1, 1].
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HMEPA 1 2 10
1 25 21 32 30
2 26 22 31
30 27 23 30

MAPAAEITMA 4
Na ypagei mpoypappa 1o onoio:

da. Na diafadel ta ovopata 6€ka KIVHATOYPAPWY KAl TIG AVTIOTOLXES
€10TPAgELC TOUG Yia KABe nuépa piag efdopadag.

B. Na umoAoyi(el Kal va eKTUTTWVEL TO A0pOoLoa TWV EICTIPAEWV KAOE
KIVNHATOYPAPOoU, KAOWE Kal TOV KIVNUATOYPAPO ME TN MEYLOTN OU-
VOAIKN gioTipaén.

y. Na urtoloyilel kat va eKTuTwvel To A0polopa Twv eIoTPASewv KAOe
nuépag, KaBwg Kat TRV NUEPA HE T HEYLOTN CUVOAIKN gioTrpagn.

MNa tnv emiduon Tou mpofAnuatog MpEMel va Xpnotpomoinfouv duo i-
vakec. O mpwTo¢ Ba MePIEXEL MOVO TA OVOATA TWV KIVNUAToypagwy, Ba
givat dnhadn évag povodlAoTaTo g TiVOKAG XOPAKTAPWY UE OEKA YPAUUEC.
O deutepog Ba mepiéxel TiG elompdéelg, Oa gival évag mivakag Siodlaota-
TOC AKEPAiwY aApBPwWY pe 6EKA YPAUMEC, Hia yia KABe Kivnuatoypd@o Kal
enTd oTAAEC, pia yia KAOe nuépa.

To MPOYPAUUA OUCIAOTIKA amoTeAEiTal amd Tpia TUAUATA:

E Tnv avayvwon twv dedopévwy Kat TNV KaTaxwpenor Tou 0Toug avTi-
oTolyoug mivakeg, Ovouara kai Eiompdéelg.

E Tov UTTOAOYIOUO TOU CUVOAOU TWV EICTIPAEEWVY avd KIVvnHaToypd-
(O KAl TNV EVPEON TNG PEYIOTNG OUVOANIKNC eioTipaéng, SnAadr Tou
0BpoiouaTOC TWV YPAUUWY TOU TTiVaKa.

-/

Tov uTToAOYIGUO TOoU GUVOAOU TWV EICTIPAEEWY avd Nuépa Kal TNV
€0PEON TNG HEYIOTNC CUVOAIKNC iommpaéng, SnAadr| Tou aBpoiouatog
TWV OTNAWV TOU TTivaKa.

Mpooé€te I Slapopég Tou SeUTEPOU Kal TOU TPITOU TUARHATOC. Kal ol
SV0 Xpnotpomololv SU0 EUPWAEVUEVOUG BPOXOUG, £Va VLA TIG YPAUMES
Kal éva yla TIG OTAAEC aAAd o€ S1APOPETIKN O1pd.
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IIPOT'PAMMA K LvnuaToypedoo L
METABNHTEZ
AKEPATIEL: Elonp&éelg(10,7], i,3, ABpoloua, MéyLoto,
& ®éon
XAPAKTHPEZ: Ovoupoata[l1l0]
APXH
! Etcaynyl dedopévav RalL €kXApnon toug oe d3Uo nivakeg
T'TA i ANIO 1 MEXPI 10
TPAYE ‘Adoe 10 6voua TOU
AIABAZE Ovopatali]
TIA j AINO 1 MEXPI 7
TPAYE ‘Adoce tnv ', J,’'-n elompoén’
AIABAZE EiLonp&éeic(i, ]
TENOX _EIIANANHWHX
TENOX _EIIANANHWHX
'ABpoLopa TV otolXelwv Tou nivaka ELonp&ée L ¢ avd ypapp
koL unodoylLopdg tou péyLotou abpoiopatog
Méyioto <= 0
T'IA i AINIO 1 MEXPI 10
ABpoloupa <= 0
T'IA j ANO 1 MEXPI 7
ABpotlopa <- ABpoLlopo+ELonp&éeici, J]
TENOX EIIANANHWHX
TPAYE ‘XuUvoA. elompaén ’,Ovéupata[i], ‘=’, ABpoloua
AN Mévyioto < ABpoiloua TOTE
MéyLoto <- ABpoLoud
®@éon <- 1
TEAOE_AN
TENOEZ_EIIANANHWHE
TPAYE ‘Mév.ouvoA. e lompaén ‘,MéyLoto, ‘otov Y, Ovouata[@éon]
'ABpoLopa @V oTolXelwv Tou nivaka EtonpdfeL g avd oTAAr
'RaL unodoylLopdg tou péyLotou abpoiopatog
Méyioto <= 0
T'IA j AINIO 1 MEXPI 7
ABpoLopa <= 0
T'TA i ANO 1 MEXPI 10
ABpolopa <- ABpoloua + Eitompdéetic([i, ]
TENOX _EIIANANHWHX
TPAYE ‘TuvoA. elompaén’,j, ‘-ng nuépoag = ', A6poLoux
AN MévyioTto < ABpoloua TOTE
MéyLoto <- ABpoLoud
@féon <- 7
TEAOZ_AN
TENOX _EIIANANHWHX
TPAVE ‘Méy.ouv. e lonpaén ¥, MéyLoto, ‘tnv ', 0éon, ‘-nnuépa’
TENOEX_NPOTI'PAMMATOZX

\

;1,7 xivnuatoypdeou’

NMpoypauuatiotikoé 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 SHvopa : V)
readln (name[i]);
FOR j:=1 TO 7 DO
BEGIN
write (‘Adoe tnv Y, J,’ n elompaén : V);
readln (tickets[i,J]);
END;
END;
max:=0;
FOR i:=1 TO 10 DO
BEGIN
sum:=0;
FOR j:=1 TO 7 DO
sum:=sum+tickets[i, J];
writeln(‘'¥0voio ', namel[i],’ = ', sum);
IF max<sum THEN
BEGIN
max:=sum;
k:=i;
END;
END;

writeln (‘MéyioTto ', max, ' otov ', namelk]);

max:=0;
FOR j:=1 TO 7 DO
BEGIN

sum:=0;

FOR i:=1 TO 10 DO
sum:=sum+tickets[i, J];
writeln (‘3¥0voro ‘,J,’ nuépag = ', sum);
IF max<sum THEN
BEGIN
max:=sum;
k:=73;
END;
END;
writeln (‘Méyioto ‘Y, max, ‘' 1nv Y, k);
END

9.4 | Tumkég eme€epyacieg MVAKwWV

Ta TPOoYPAPMATA TA OTTOIA XPNCIUOTIOIOUV THVAKECG TTOAU GUXVA AITaITOUV
OUYKEKPIUEVEC eme€epyaoniec oTa oTolxEia TOU Tivaka. Ot TUTTIKEG AUTEC
eneepyaoieg givat:

1 YTOAOYIOMOC 0BpOIoUATWY OTOIKEIWV TOU TTiVaKa.
1 EUpeon Tou HEYIOTOU 1 TOU EAAXIOTOU OTOIXEIOU.

1 Ta§ivéunon Twv oTolxeiwv Tou mivaka
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1 Avalitnon evOg OTOLXEIOU TOU TTivaKa.

1 Juyxwveuon SU0 TVAKWV.

Mepikég amd autég Tig eme€epyaaisg mapouaidotnkav fdn ota mapadeiy-
pata autou tou Ke@ataiou. MNa Tig Stadikacieg Tng Taglvopunong Kat tng
avadritnong €xouv MAPOUOIACTEL PepIKoi alydplBuol, ol omoiol avamntu-
xOnkav oto avtioTtolxo Ke@AAalo Twv akyopibuwy, émmou culnTrHONnKav Ta
TIAEOVEKTNMATA KAl TA UEIOVEKTUATA TOUC.

JUVOTITIKA €XOULE:

YmoAoyilouog abpoloudtrwy oTolxeiwv Tou mivaka

MoAU cuxvd anaiteital 0 UTTOAOYICUOG TOU ABPOICUATOG CTOIKEIWV TOU TTi-
VAKA TTOU £XOUV KOWVA XAPAKTNPLOTIKE, yia mapddelypa Bpiokovtal otnv
i6la otAAN 1} oV id1a ypapun. Ta mapadeiypata mou mapousiacTnKav
0€ AUTO TO KEPAAALO ATTAITOUCAV TOV UTTOAOYIOUO TWV AOPOICUATWY TWV
OTOIXEIWV TOU TTiVaKa TOGO avd Ypappr 600 Kal avd oTAAN.

EUpeon Tou uéytotou 1j Tov AdyioTov oTolyEiou

H e0peon Tou péylotou 1 Tou EAAXIOTOU OTOLXEIOU EVOC TTivaKa TTAapou-
OlA0TNKE 0Ta Mponyouueva mapadeiypata. Av o mivakag Sev gival ta-
&lvounuévog, T0Te mpémel va ouykplBoUv Ta oTolxEia éva TTpog €va, yla
va Bpebei o péyloTo 1 To eAdxIoTo. Av 0 Tivakag gival Ta§lvopunuévocg,
TOTE TIPOPAVWC TO KEYIOTO Kal TO ENAXLOTO BpiokovTal ota SUo akplavd
oTolxEia Tov TTivaka.

Taivéunon twv oroiyeiwv Tou mivaka
>T0 KEPAMalo 3 avagépOnke n uéBodoc talvounong Tng eubsiag avtah-
Aayrig, n omoia xpnoipomolifnke kat oto mapadetypa 2.

H péBodoc autr eivan amo Ti¢ amovoTepeg aANd Sev gival n TTo amodoTIKT.
Yrdpyouv TOMEG AMeG péBodol Ta&vopnong KaBwe Kal TTApaANAYEG AUTWV.

H emAoyn Tou kahuTtepou alyopiBuou e€aptdtal Kupiwg amd To MARBo¢
TWV OTOIXE{WV TOU TTivaka Kal Tnv apxIkr Toug didtaén, av dnAadn o miva-
Kag gival TeAeiwg ata&lvopnTog 1 HEPIKWE TAEIVOUNUEVOC.

Avalntnon evég otolysiov Tou mivaka

Avo sivat ot mAéov Sladedopévol alydpiBuol avalntnong:
E H oglplakf avalditnon

E H 8uadiki avalftnon

H osiplakn péBodoc avalntnong sival n mo amir}, aAAd Kat n Alyotepo
amoteAeopatikl péBodog. Xpnotpomoleital OpwE UTTOXPEWTIKA yid TTiva-
keg mou Sev gival ta&vounpévol. AvtiBeta n duadikr avalitnon xpnot-
poroleital pévo o€ TalvounuEVOUC TIIVAKEG Kal €ival 0a@wg amodoTIKO-
TEPN amd TN oslplakn péBodo.

Zvuyxwvevon 0o mvakwv
H ouyxwveuon gival pia amo Ti¢ Bacikég AeIToupyieg o€ TTiVAKEG.

2 KOTIOG TNG €ival n dnuioupyia amd Ta otolxeia dvo () MePIOCOTEPWV)
TAEIVOUNUEVWV TIIVAKWY EVOC AANOU, TTOU €ival KAl AUTOC TAEIVOUNUEVOC.
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Avakepahaiwon @

3T0 KEPAAAIO AUTO TTAPOUCIACTNKAV Ol THVAKEC Kal TTwe N TAQZZA xelpi-
Cetal Toug mivakec. O mivakag eivat pia opdda petafAntwv 1diov tomou
TTIOU ava@épovTal Pe éva Kolvé dvopa kat amoBnkevovtal og S1adoxIKEG
Béoelq otn pvrun. Nna tnv mpoécfacn o éva atouikd OTOLXEIO TOU TivaKa
TIPETTEL VA YPAPEL TO Gvoua Tou Tivaka akoAouBoUpevo amod éva Seiktn
(peTaBANnTA ) 6TtaBepa). Ot mivakeg pmopei va givat povodiaotatol, Sio-
Sidotatol n yevikotepa moAudidotatol. O aplOuog Twv Seiktwv kabopilel
™ Sidotaon tou mivaka. H eme€epyaacia mvAakwy yivetal cuvnBwe Pe Tn
xprion evroAwv lA.

O1 tumikéc emefepyacieg mou yivovtal o€ Tivakeg mepIAaUBdavouy tnv
avalntnon, TNV Talvopnon Kal Tn SUYXWVELON MVAKWV. [a auTtég TIg
ene€epyaoieg £xouv avamtuxOei apketoi aAyoplOuol Kat N HENETN TOUG
ATTOTEAEL €vaV ATTO TOUG ONUAVTIKOUG TOUEIC TG AAYOPIOUIKAC.

Né€elc-kAe1da
MetapAntn pe deiktn,

Mivakag,
>TolXElO TMivaKa,
Avalrtnon,
Ta&wvounon,

Juyxwveuon

Epwtriosic - Oépata yia oulitnon @
. Ttovopddetal mivakag;

. Na moto Adyo xpnotpomotolvTal Ol THVAKEG;

. Tt umopei va ival ot €iKTeC Twv MVAKWY;

. Mota n Sagopd Tou TTivaka Kat Tou OTOoLXEIOU EVOC TTIVAKD;
. Mov opiletal n didotacn tou mivaka;

. TLeidoug Sopn gival o mivakag;

. MNotol mivakeg ovopalovtal povodidotatol;

W N O 1 A W N =

. Awoe éva mapddetypa evog TpIodIAocTATOU TTivaka.

O

. Mov amoBnkevovTal Ta oTolxElD EVOC TTiVAKQ;

Y
o

. [Mola Ta pelovekTApATa TNG XPHONG MIVAKWY;

—
—

. Molec o1 Tumikég eme€epyaaieg mivaka;

-
N

. Moot eivat ot mo Siadedopévol akyépiBuol avalrtnong; MNoteg ot dia-
(POPEG TOUG;
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Aladiktuo

http://qbasic.com/
Mepiéxel eKMAOEUTIKO
0o6nyo, Kwdika TOAWV
OOKNOEWV KAl YEVIKEG
TTANPOYOPIEC yIa TNV
Qbasic.

Emiong oto Siadiktuo

mapouactalouv evdlapépov

opadec véwv (Usenet),
OXETIKEG UE TIC YAWOOEC
TIPOYPAUUATIOMOU.

J
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Avadpopn
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Eicaywyn

H emiduon evog mpoAnuatog Sieukouvetal pe tn Siaipeor Tou o€ HIKPO-
Tepa vmompofAnuata. H emiduon twv umompofAnudtwy autwv odnyei
otnVv emiAuon Tou apxtkoU TTPORARHATOC. O TUNUATIKOG TTPOYPAUUATL-
OuO¢, n Slaipeon SnAadn evog MPoypdUATOC O€ UTTOTIPOYPAMMATA UAO-
TOLEl AUTAV TNV 1O€a GTOV TIPOYPAUATIONOS. To KE@AAalo autd acyoeital
ME TIG 0PXEG TOU TUNMATIKOU TTPOYPAUUATIONOU, Td €i6n Twv UTIOTIPO-
Ypauuatwy mou unootnpilel n TAQXZA, Ti¢ Stadikaaoieg kal TG cuvapTh-
OEIG KABWCE Kal TOV TPOTIO TTOU TA UTTOTIPOYPAMMATA AUTA ETTIKOIVWVOUV
peTalL Toug. TéNog mapouaidletal Kal avalleTal o TPOTToG UAoTToINoNG
avadpouIKwV akyopiBuwyv pe Xprion avadpoUIKWY UTTOTIPOYPAUUATWY.

PR (o)(o]l

Na gival og 6éon o padntnc:

U Na avalel éva oUvBeTo pdypappa og anmid umompoypauuata.

U Na Siakpivel TIC CUVAPTAOEIC anod TIC SIaSIKAOIEC Kal va eTIINEYEL TN
xprion dtadikaciag  ouvapTNONG yla TNV UAOTIOINGON £VOC UTTOTIPO-
ypdaupatoc.

U Na meptypd@el Tn Sour Twv UTTOTTPOYPAMUATWY KAl VA XPNOIOTIOLE
TTOPAPETPOUG YIA TNV EMIKOIVWVIA TOUG.

U Na kaBopilel TI TEPIOXEC EUBENEIOG TWV TIAPAUETPWV.

U Na ouvtaooel avadpouiKd UTIOTIPOYPAMUATA KAl VA CUYKPIVEL ava-
OPOUIKEG Kal eMAVAANTITIKEG SladIkaaieC.

MpogpwTtAOEIC

3 H &éunon evog MpoypauaTo g UE TN HOPQT EVOC GUVONOU UIKPOTE-
PWV TTPOYPAUUATWY BonBdgl ToV MPOoYPAUUATIOTH O0TNV avamntuén
€VOC 0UVOETOU TTPOYPAUMATOG;

3 Nopilete 6TL OAa TA €i6N TUNUATWY TTPOYPARMUATWY EMITEAOUV TNV iSla
gpyaoia;

3 MMwg pmopei va opyavwvetal Eva TPOYPAUMA O HIKPOTEPA TIPOYPAU-
pata;

w

Xpelaletal Ta EMPEPOUC TIPOYPAUUATA VA ETTIKOIVWVOUV PETAED TOUG

3 Tvwpilelg and Tnv dAyeBpa Toug avadpopikoug Tumoug; MNota ta TAe-
OVEKTAMATA TOUG;
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10.1 | TUNUATIKOG MPOYPAUUATIOHOG

Ta mpoAARUATA TTOU AVTILETWITIOTNKAV OTA TTPONyoUUEVA KEQAAala
NTAV APKETA ammAd, WOTE VA PUITOPOUV va avantuxBolv cwoTtd o€ éva Kal
povo mpdypappd. Onwe avagépBnke 0To KEPAAALO 6, 0 KAAUTEPOC TPO-
TTOG Y10 VA QVTIPMETWIICO0UV cUVOETA TPOBARHATA KAl VA YPAPOUV Ta
avTioTOIXa TTPOYPAUUATA, Eival N IEPAPXIKT) TTIPOCEYYLION, N AVATTTUEN TOU
TIPOYPAUMATOG ATIO EMAVW TTPOC Ta KATW (top-down). K&aBe mpoANnua
Slaipeital og pIkpdTEPA EMPEPOLC TTPORANMATA Kal KABE éva amd autd Ta
TPoYPAUpaTa Slalpeital o€ aKOPa amAOUCTEPA Kal UIKPOTEPA. ZTO TENOG
Ta eMPEPOUG LTTO-TIPOPBAAHATA gival APKETA ATIAG, WOTE Ol AVTIOTOLXOL
aAyopiBpol Kal Ta avTioTolXa TUAUOTA TTPOYPAUHATOG VA UIToPoUV va
oxedlaoBoulv kat va ypa@ouv eukoha. O TeAIKOG alydplOuog Tou po-
BAnuatog avayetal og TOAOUG amAOVUCTEPOUC EMIUEPOUC aAyopiBoUG
KAl TO TEAIKO TTPAYPAA O TTOAA AmAOUOTEPA TUARUATA TTPOYPAMUATOC,
H texVIKA TOU TUNUATIKOU TTIPOYPAHATIOHOU gival éva amd ta Bacikotepa
OUOTATIKA TOU SOUNPEVOU TTIPOYPAUUATIONOU, 0 omtoiog e€ao@alilel o€ pe-
YA&ho BaBuo tnv emtuyr Kat E0KOAN SNUIOUPYIA CWOTWY TTPOYPAUUATWV.

TUNUATIKGG MpoypauUaTIouoG ovoudetal n Texvikr oxediaong kai
avantuéne Twv mEoypauUATwy we éva ouvoAo amé anAovoTepa Tur-
UaTa mpoyPaUUATwWV.

MAPAAEIrMA 1

Ac peletricoupe Kat' apxAv To mPABAnpa mou pag amacx6Ance oto
MPWTOo Ke@alato tou BifAiov, TNV a§loAoynon Twv amoTeAECUATWV
Twv padntwv I Aukeiov ota padnuata 181KOTNTAC.

To oUvBeTO AUTO MPORANUA YIa VA AVTILETWIOOEL TIo €UKOAA TTPéTEl va
avaAuBei o€ emuépouc LKpOTEPA TTPpOoANuaTa.

JUYKEKPIUEVA TA Tpia Bacikd SIaQOPETIKA TUAMATA Eival:

1 Elcaywyn dedopévwv

1 Ene€epyaocia Sedouévwv

1 EKTUTIWON OTTOTEAECUATWVY

Ta tpia AuTtd TUARATA HITOPOUV va avaluBoUv TTEPIOCATEPO. SUYKEKPI-
pEvVa:

Eicaywyn dgdopévwv

1 Kataywpion dedopévwy

1 ‘Eheyxocg dedopévwv

Enegepyacia Sedopévwv

1 YTTOAOYIOMOG péoNG TIMAG

1 YTTOAOYIOMOG TUTTIKAG ATTOKAIONG

1 Katavopur ouxvotitwv

1 Anuoupyia ypa@kwy mapaoTAoEwV

10. YIONPOTPAMMATA

171



EKTUTTWON anoteAeGUATWY
I ExtUnwon mvAakwv CUXVOTATWY
1 EkTUMwon ypa@Ikwy mapaoTAcEwV

‘Onwg @aivetal To apxko mPoAnpa S1a0TAoTNKE 08 APKETA amholoTePa
vnomnpofAnuata. H dnuioupyia Aoimov tou TeEAIKoU TPoypdUaToC ava-
YETaL 0TN SNUIoUPYIA TWV EMUEPOUC TUNUATWY TIPOYPAUUATWY 1} EVOTH-
TwV Kal TN ouvéeon autwyv Peta&l Touc. Mepika amd autd Ta TUAMATA,
OTIWC O UTTOAOYIOMOC TNE MEONG TIMAG 1 TNG TUTTIKAC armoKAlong, £xouv non
QVTIUETWTTIOTEL OTO TIPONYOUUEVO KEPAAALO, TIOU GNMAIVEL OTL UTTOPOUIE
va EKUETANNEUTOUUE T TIPpOYPAATA TTOU AN €XOUUE YPAWYEL HEIWVO-
VTaG £TOL TNV EPYATIia yila TNV MmAucon Tou TPoBARMATOC.

H mapdotaon tn¢ avaluong Tou mPoBANUATOC UTTOPEL VA YIVEL ypa@IKA
pE To Sidypappa tou oxrjuatog 10.1.

H évvola Tou TUNUATIKOU TTPOYPAMMATIOHOU €xel &N amoTunwOei Kal o€
TponyouueVa Ke@alala. MNa mapddelypa, 0To TPOYPAUUA UTTOAOYIOUOU
TWV BEPUOKPATIWY TOU TTpoNyoUUEVOU Kepalaiou (mapddetyua 3) to
TUAMA TNG el0aywyng Sedopévwy €xel Eexwpioel amod To TUARHA UTTOAOYL-
oMWV o€ avTiBeon pe ta mapadeiypata 1 kal 2 ou givat eviaia.

‘Otav éva TURUA TTPOYPAUATOC ETIITENEL £Va AUTOVOLO £PYO Kal €XEL YPO-
QEI XWPLOTA ATO TO UTTONOITIO TIPOYPAULA, TOTE AVAPEPOUAOTE OE UTIO-
npoypappa (subprogram).

Kataxwplon
dedopEvav

Eloaywyn

O0OUEVIV i
EAeyxog

OedOUEVWV

YnoAoylopog
MEONG TUAG

Katavopn

Mpdypapua GUXVOTATWV
AnoteAéopata Ene&epyaaia ’—

MaBntov Anpioupyia
olaypaypdtwv

YnoAoylopég
TUNIKAC andkALlong

Exktinwon

i nvakwv
Exktinwon

anoteAeopdtwy i
Ektinwon

olaypaupdtwv

Zx. 10.1. Aiaypappuatikn amelkévion e avaivong npofArfuatog
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10.2 | Xapaktnplotika
TWV UTTOTTIPOYPAMUATWV

O XwPIoPOG EVOC TIPOYPAUUATOC OE UTTOTIPOYPAMATA TIPOUTTOBETEL TNV
avAaAuon Tou apxIKoU TIPOoPBAAUATOG O HIKPOTEPA UTTOTTPOBAAATA, TA
oTI0ia VA UIToPOoUV va avTIpeTwmoBoUv avedptnta To éva amd to AAo.
H avaluon opwc autr Sev gival Tavta eUKOAN Kal OTIWE 1oYXVEL YEVIKA
OTOV TTPOYPAUMATIONO, OEV UTTAPXOUV CUYKEKPIUEVOL KAVOVEC Yld TNV
emtuxry avdiuon. H SuckoAia &g avédvetal 6o mo peydho kat 1mo oUv-
Beto gival To mpdPANpa. H cwoTr epappoyr] ToU TUNHATIKOU TTPOYPA-
paTiopoU amaitei HEAETN 0TV avAaluon Tou TTPoBANATOC, EUTTEIPIA OTOV
TIPOYPAUUATIONO, TAAEVTO Kal PUOIKA YVWOEIC.

YTTApXOouV TAVIWG TPELG ISIOTNTEC TTOU TIPETEL va S1aKPiVouV Ta UTTOTTPO-

ypduuata:

E Kaoe UTTOTIPOYPAMHA €XEL MOVO Mia €icodo Kat pia £€§0d0. TNV
TIPAYMATIKOTNTA KABE UTTOTIPOYPAULA EVEPYOTIOLEITAL UE TNV €i0080
o€ auTd Tov YiveTal TAvToTe amd TNV apXr] TOU, EKTENEI OPIOUEVEG
EVEPYEIEC, KAl amrevepyoToleital he TNV £€€0d0 amd auTd Tou yivetal
TTAVTOTE aré TO TENOG Tou.

E Kabe umonipdypappa mpémel va gival avedptnto amd ta dAAa.
Auté onuaivel 0TL KOs UTTOTIPAYPAUHA UTTOPEl va oxeSLla0TE(, va
avantuxOei kal va cuvtnpnOei autdévopa xwpic va emnpeacTouV
AMa urtorpoypdupata. Ztnv mpaén BéPRata n amdlutn aveaptnoia
givat SUokolo va emtevyOei.

-/

KaBe umompoypappa mpémel va pnv givat moAu peyaho. H évvola
TOU PEYAAOU TIPOYPAUMATOC €ival UTTOKELMEVIKE, AAA TIPETEL KABE
UTTOTIPOYPAUHA VA Eival TOOO, WOTE va gival EDKOAA KatavonTod yia
va Prropei va eAéyxeTal. Mevikd KAOE UTTOTIPOYPAUUA TIPETIEL VA EKTE-
Al povo pia Aertoupyia. Av eKTENEl TTEPIOCOTEPEC AEITOUPYIEG, TOTE
ouvnBwC Umopei Kat TTPETeL va S1AOTIA0TEl OE AKOUN MIKPOTEPA UTIO-

TIPoypAupaTa.

10.3 | MAeovekThpaTa
TOU THNMUATIKOU TIPOYPAMUUATICHOU

H xprion umompoypapudtwy og éva mpdypappa mapouctdlel ToANd
TIAEOVEKTI LATA TTOU ava@EpOnKav CUVOTTIKA 0To Ke@dahalo 6. H cwotn
XPrioN TOU TUNUATIKOU TTPOYPAMMATIONOU, SnAadr 0 0woTog XwPIopodg
€VOC 0UVOETOU TIPOYPAUATOC O€ uTToTTpoYpPduaTa e€acpalilel TEooepa
[Bacikd XapaKTNPIOTIKA TOU CWOTOU TTPOYPAUUATIOHOU:

E Aicukorvver v avantuén Tov adyopiBuov Kkai Tov avtioToixou
TPOYPAUUATOG.
Emrtpénel Tnv e€€taon Kat Tnv emiAuon amwv mpofAnudtwy Kat oxl
OTNV QVTILETWITION TOU OUVOAIKOU TIPoBARatoc. Me tn otadiakn
emiAuon Twv uTTOTTPOBANUATWY Kal TN SnIoupYia TWV AVTIoTOlXWV
UTTOTTPOYPAUUATWY TEAIKA EMAVETAL TO GUVOAIKO TIPOBANUA.
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E Awicukoriver ™V Karavénon kai 816pOwon Tov mpoypdupatToc.

O XWPLIoHOC TOU TTPOYPAPUATOC O MIKPOTEPA AUTOTEAN TUAUATA
EMTPETEL TN YPNYoPN S10pBwaoN EVOC CUYKEKPIUEVOU TUAMATOC TOU
XWPIG ol aANaYEG AUTEG va eTTNPEACOUV OAO TO UTTOAOLTTO TIPOYPAUU.

Emiong SieukoAuvel omolovdnmote Xpelaotei va Siafdoel kal va Ka-
TAVONOEL TOV TPOTIO TTOU AEITOUPYEL TO TTPOYPAUMA. OTTwg €XEl TTOAEG
POPEC TOVIOTEL AUTO gival TTOAD ONUAVTIKO XOPAKTNPLIOTIKO TOU OWw-
0TOU TTIPOYPAMMATIOUOU, AoV éva UEYANO TTPOYPAUMA OTOV KUKAO
™G {wn ¢ Tou Xpetdletal va cuvtnpnBei amd S1aPOoPETIKOUG TTPOYPap-
MOTIOTEG,.

-/

Amaitei Alyotepo xpovo kai mpoondbsia otn ouyypagpn Tou nmpo-
ypdpparog.

MoAU cuxva xpetaletal n idla Aertoupyia o€ S1APOPETIKA onueia evdg
TIPOYPAUMATOG. ATTO TN OTLYHN TTOU £Va UTTOTTPOYPAUUA EXEL YPOYEI,
pmopei to (610 va kaAeital amd moANd onueEia Tou poypdupatoc. Etot
HEwwvovTal To péyebog Tou TPOoYPARHATOC, O XPOVOC TTOU ammatTeital
yla TN cuyypa®r Tou Kat ol mBavotnteg AdBoug, evw Tautoxpova To
TIPOYPAUMA YIVETAL TTIO EUANTITO KAl KATAVONTO.

-

Emekteivel TIC SuvatétnTeC TwV YAWGOWY TPOYPAUUATIOUOU.

‘Eva unonpdypappa ou €xel Ypagel umopei va xpnaotpomnolnBei moAU
€UKOAA Kat o€ AN\a Tpoypdppata. ATo T OTiyur) ou €xel dSnuioup-
ynBei, n xprion Tou dev Sla@épel amod Tn Xprion TWV EVOWUATWHUEVWY
OUVOPTHOEWV TIOU TIAPEXEL N YAWOOA TTPOYPAUUATIOHOU, OTTWE Yia
TOV UTTOAOYIOUO TOU NUITOVOU 1| TOU GUVNUITOVOU A TNV EVTOAN UE
TNV omoia eKkteAel pia ouykekpiuévn Sladikaaia, yia mapddelypa ypd-
@&l otnv 086vn (evtoAn TPAYE). Av Moimédv xpeldletal cuxvd kdmola
Aertoupyia mou dev umooTnpiletal ameuBeiag amd Tn YAwooa, 61w
yla mapddelypa n e0PECN TOU MIKPOTEPOU SUO aPIOUWY, TOTE UMmopEi
va ypagei To avtioTolyo umompoypauuad. H cuyypaer moAAwv uro-
TTPOYPAUUATWY Kat N dnpiovpyia BIBAIOONKWY UE AUTA, OUCIAOTIKA
emekTEIVOLV TNV {d1a TN YAWOOoA TTPOYPAUUATIOHOU.

10.4 | Napdapetpot

Ta umompoypduuata evepyoTrololVTal ard KAmolo AANO TTPOYPAMUA R
UTTIOTTIPOYPALA YIA VA EKTEAECOUV OUYKEKPILIEVEG AEITOUPYIEC.

KdaBe unmompoypaupa yia va evepyomolinBei kaleital, omwe Aéyetatl, amo
€va AANO UTTOTTPOYPAMA 1 TO APXIKO TTIPOYPAA, TO oTToio ovouddeTal
KUpto mpdypauua. To umoTpAypaupa givatl autévopo kal aveédptnto
TUAMA TTPOYPAUUATOG, AAAA GUXVA TIPETIEL VA ETTIKOIVWVEI UE TO UTIONOL-
10 TIPOYPAUMA. ZuVABwWG S€xeTal TIUEG aTTd TO TUAMA TTPOYPAMUATOC TTOU
TO KOAE( KAl PETA TNV EKTENECH ETTIOTPEPEL OE AUTO VEEC TIUEC, ATIOTENE-
oupata.

O1 TIHEC AUTEC TTOU TIEPVOUV aTTO TO éva UTTOTIPOYPAUUA 0TO AANO Aéyo-
VIOl TAPAUETPOL.

Ot mapdApeTpol AoImoV ival oav TIG KOWVEC METABANTEC evog TpOoYpAUUa-
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TOG W€ pia ovolwdn Slagopd, XpNOoIHoTToloUVTAL YIa VA TIEPVOUV TIUEG OTd
uTTOTIPOYPAU AT,

Mia mapduetpog sivai pia uetaBAntri mou emMTPENEl TO MEPACUA TNG
TIUNG TNS armd éva TURUA TTPOYPAUUATOG O éva dAXo.

Mapadeiypata mapapétpwy, KaBwe Kal o TPOTTOC TTOU TIEPVOUV Ol TIUEG
TPOG Kal arnd To umoTipoypappa, 6a §o6o0v oTn cuvéxela.

10.5 | AladiKkacieg Kat GUVAPTAOELG

Ynidpxouv U0 18wV uToTPOYPAUMATA, Ot SladIKACieg Kal Ol GUVAPTH-
oelG. To €ibog kABe umompoypdppatog kabBopiletal amo To €idog TNG Ael-
TOUPYIOC TTOU KAAEITAL VA ETTITENEDEL.

Ot diadikacieg pmopouv va eKTeAécouv omoladnmoTe Aetitoupyia amd au-
TEC TTOU UmopEi va ekTeNéoel éva TTpoypaupa. Na elodyouv Sedopéva, va
EKTEAEOOUV UTTOAOYIOHOUGE, VA LETABAANOULV TIC TIEC TWV METABANTWVY Kal
va TUTTWOOoULV amoteAéopata. Me Tn Xpron Twv TApAPETPWY AUTEG TIG
TIMEG UITOPOUV VA TIC METAPEPOULV Kal 0Ta AAAA UTTOTIPOYPAMMATA.

AvtiBeTa n Aeitoupyia Twv CUVOPTAHCEWV €ival TTLO TTEPLOPLOUEVN. Ot ou-
vapTAOELG uToAoyi{ouv HOVO pia TIUR, aplOUNTIKA, XAPaKTAPA i AOYIKA
KOl MOVO AUTHV ETTIOTPEPOUV OTO UTTOTIPOYPAA TTOU TNV KAAEoE. Ot ou-
vapTNOELG HotalouV PE TIC CUVAPTHOELG TWV HABNUATIKWY KAl N XPnon
TOUG €ival 6uola PE TN XPrioN TWV EVOWHATWHEVWY CUVAPTACEWY TTOU
urtooTtnpilel N YA\wooad TPOYpPAUATIOOU.

O tpoOMOC KAONG KABWCE Kal 0 Tpémmo¢ cuvTaéng Twv V0o AUTWV TUTTWV
TWV UTTOTTPOYPAMMATWY gival S1apopeTIKOC. TOCO 01 GUVAPTHOELC OGO Kal
o1 dladikaoieg TomoBeTouvTal PETA TO TENOG TOU KUPIOU TIPOYPAMMATOG,.

O1 OLVAPTAOEIG EKTENOUVTAL ATTAA LIE TNV EUPAVION TOU OVOLIATOC TOUC O
OTIOLAONTIOTE €KPPACN, EVW YIA VA EKTEAEGTOUV oL S1adIKATIES XPNOLUO-
moleitat n €181k evtohr) KAAEZE kat to ovopa tng Stadikaoiac.

H ouvdptnon sivai évac TOmo¢ umompoyPAuUaToc mou vmodoyilsl
Kal EMOTPEPEI UOVO pia TIUn e To Ovoud TNG (O1Twe ol HabnuaTtikéG
OUVapPTHOEIC).

H dtadikacia sivai évag TUmo¢ UITOMTPOYPAUMATOC TTOU UTTOPEL va
EKTEAEl OAEC TIC AEITOUPYIEG EVOC TTPOYPAUUATOC.

Ac SoUue éva am\o mapddetypa xpriong S1adikaoiwv Kal CUVAPTHOEWV.

MAPAAEITMA 2

Na ypagei mpdypappa 1o omoio umroAoyilel To euPado Tou KUKAoU amd
TNV aKTiva Tou.
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To MPOYPAUMA EKTENET TPEIC CUYKEKPIUEVES ATTAEC AEITOUPYIEC.

a) Awapadel ta dedopéva, TNV aktiva n omoia MEEMeL va gival BETIKOC
aplbuée

B) YmoMoyilet o epuBado (E=mr?)

y) Tumwvel To anmoté\eoua, To euado, E

Av Kal To TPOYypaupa ival TOAU amAd Kal umopei KAANOTA va ypa@Ei
XWPIE TN XprioN UTTOTIPOYPAUUATWY, A¢ TO SIACTIACOUE O TPIa UTTOTIPO-
YPAUUATA TTIOU EKTEAOUV TIG TPEIG TTAPATIAVW AEITOUPYIEG.

To nmpwto uronpdypappa mpémel va SlaBdadel Tnv akTiva Kal va tny -
OTPEPEL OTO KUPLOo TTPOYPAUMa. AQOoU TO UTTOTIPOYPAUUA TTPEMEL va Sla-
Bale 6edopéva, vhomoleital pe Stadikacia. H Siadikacia autr, mou ovo-
pddletal Eicodog_dedopévwy, SéxeTal amod To MANKTPOASYIO TNV TIUA TNG
OKTivag Tou TNV Katayxwpei otn petafAntr AptBudc kai éxel we €NG:

AIAAIKALIA Elcodoc dedopévev (ApLOudc)
METABNAHTEZL
IPATMATIKEE : ApLOudc
APXH
APXH EIIANANHYHE
TPAYE ‘Adoe Tnv okTiva’
AIABAZE ApLOudc
MEXPIE OTOY Ap16u6c>0
TEAOE_A IAAIKAYIAY

To SeUtepo mpémel va urtohoyilel To epPadod Kal va eMOTPEPEL TNV TIUA
0TO KUpLo TTpdypappa. To urmonpdypappa auto aipvel TNV TIKA TNG AKTi-
VaG Kal EMOTPEPEL OVO Hia TIUr, TNV TIUA Tou EpPadov. Mmopei Aotrmov
va vlomolnBei pe pia cuvapTtnon, n omoia EMOTPEPEL Evav TTPAYMATIKO
apopo.

H ouvaptnon Epado _kukhou(R) §éxetal Evav mpaypatikd aploud kal
umoloyiCel To euPBadd mou emiong gival évag mpayuaTikdg aplbudc. To
€ido¢ TN ouvdapTtnong SnAadn N TIPA TTOU EMOTPEPEL, SNAWVETAL OTNV
apxn tng ouvapTNONG.

ZYNAPTHZH Epfadd xUxAou (R) : INPATMATIKH
ZTAGEPEZ
1=3.14
METABNAHTEZ
NPATMATIKER: R
APXH
Eupadd xUxAou <- II*R"2
TENOX XZYNAPTHZIHZ

To Tpito UTTOTIPOYPAILA TUTTWVEL TO arToTéNECUA. EQooov amaiteital amd
auTO N eKTENEON TNG AEITOVPYIAC TNG EKTUTIWONG, TTIPETTEL VA UAOTTOLNOE(
pe Sadikaoia. H Stadikaoia Ektumwon déxetal amd 1o kKUplo mpdypappa
pia TR otn petafAntr) ATOTENECUA KAl TNV EKTUTTWVEL

AIAAIKAZIA EXTUNWON (ATIOT EAECUN)
METABNAHTEZ
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MIPATMATIKEEZ : ANOTéAEOUQ
APXH

TPAYE ‘To eufodd tou xUKAOU €{val :',AnoTéAecua
TENOZ_AIAATKAXIAZ

To KUplo TPAYpaApHa TTOU KOAEL OAa Ta UTTOTIPOYPAUATA €XEl WG EEAG:

NPOT'PAMMA IIap&de LYHX 2
METABAHTEZL
[NPATMATIKEX : R, Ep
APXH
KANEZE E{codog dedopévav (R)
Epn <- Eppoadd xUxkAou (R)
KANEZE ExTtUnwoon (Eu)
TEAOZ_nPOTPAMMATOZ

To mpoypappa mAéov €xel oAokAnpwOel. Otav ekteheatei, Oa {ntrioel and
TO XprioTN va gloaydyel pia TR yla Tnv aktiva kal 8a epgavioet to -
3ado Tou KUKAOL.

Av n eloayépevn TIUA yia Ty aktiva givat 10, 1éte n 086vn Ba mapouoid-
Carta e€nc

Adboe TNV axTiva

10
To eufodd tou kKUKAOU egival : 314

QoT1600 UTTAPXOLV PEPLKA AETTTA CNUEIQ TTOU APOPOUV OTO TTEPACHA TI-
Mwv, Ta omoia Ba SIEUKPIVIOTOUV 0T CUVEXELA.

10.5.1 OplopdG Kat KARON GUVAPTHCEWV
Kd&Be ocuvdptnon éxel tnv akoioubn doun.
ZYNAPTHEZH 6voua (Alota mapapétpnyv) : TUnog ouvaptnong

TuApa ONAOCE®V
APXH

évopa <- €xrppaocn

TENOX_XYNAPTHXHX

To évopa TG ouvdpTtnong sival omolodrmoTe éykupo évoua tTng FMAQ-
TAZ. H ANiota mapapétpwy gival pia Aiota JeETaBANTWY, Twv OToiwv oL Ti-
péc petafiBadovtal otn cuvdptnon Katd TNV KARonN.

Ot OLVAPTACEIC UTTOPOUV VA EMIGTPEPOLV TIUEC OAWV TWV TUTTWV SeSOE-
vwv 1ou umootnpilel n y\wooa. Mia cuvdptnon Aoimév umopei va givat
MPATMATIKH, AKEPAIA, XAPAKTHPAZ, AOT'IKH.

JTIG EVIOAEG TOU OWUATOG TNG CUVAPTNONG TTPETTEL UTTOXPEWTIKA VA UTIAP-
XEL Hia eVTOAN eKXWPNONG TIMAG OTO OVOMA TNG CLVAPTNONG, OTO TIPON-
yoUuevo mapddetypa Epupadd_kukhou<-M*RA2,

KdaBe ouvdptnon ekteAeital, OTTwe akpIBwe EKTEAOUVTAL Ol EVOWUATWUE-
VEC OUVOPTAOEIC TNE YAWOOAC. ATTAWG AVAPEPETAL TO OVOUA TNG OE HId
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€K(pPAON N O€ Hia VIO Kal EMOTPEPETAL N TIUN TNG. XTO TAPAdElyua n
ouvapTnon ekteleital pe TNV evioAn Eu<-Euado_kukAou (R).

O UNXavIoPOG TTOU eMITUYXAVETAL AUTO €ival 0 €€NG: To KUPLO TTPOYPAU-
Ma TPV TNV KARON TN ouvaptnong yvwpilel TNy T TG MeTaPAnTAC R.
Katd v kAnon petapiBddetal autr n tign otnv avtiotoixn petapAnti R
™N¢ ouvaptnonc. H ouvdptnon umoloyidel To euado Tou KUKAOU Kal TO
OTTOTENECHA AUTO EKXWPEITAL OTO OVOUA TNEG CLUVAPTNONG. Me TO TENOG
TNG oLVAPTNONG YIVETAL EMOTPOPN OTO KUPLO TTIPOYPAUHA, OTIOU N TIUA
Tou epPadou ekxwpeital otn petafAntn Ep.

10.5.2 OpiopOC¢ Kal KARjon diadikaciwv
Kd&Be diadikacia €xel Tnv akoAoubn dopn.

ATIAAIKAZIA Ovoupa (Alota TapapéTpnv)
TuApa ONAOCE®V
APXH
EVTIOAECQ
TENOEX _AIAATKAXIAXL

To évoua tn¢ Stadikaaciag eival omolodrimoTe éykupo dvoua tng MOQE-
TAZ. H ANota mapapétpwy gival pia AMiota PeTaBAnTwy, Twv omoiwy oL Ti-
pég petafifalovral mpog tn Sladikaacia katd tnv KARon f/Kat EmoTtpépo-
VTal 0TO KUPLO TTPOYPAUUA HETA TO TENOC TNE S1adIKaoiag. ZTo OWHA TNG
S1adikaciag umopoUv va urtdpxouv omoleCSATIOTE EVIOAEG TNG YAWOOAG.

KaBe Sdiadikaoia ekteleital étav Kalgital amo 1o KUPLo TPOYPAUUA
AMN Sladikaoia. H kArjon o€ diadikaoia mpaypaTomolEiTal e TNV EVTOAN
KAAEXE, mou akolouBeital amo 1o ovoua Tng Stadikaciag cuvoSeuduevo
péoa o€ TOPEVOETELC UE TN MOTA TTAPAUETPWV.

H yevikn popen tng eviohric KAAEZE sival

Zouvraén
KANEZE 6vouo-dLladlkaciag (Alotoa—mopoapéTpwy)

Mapadeiyua
KANEZE IIp&éelc (A, B, ALapopd)

Nsrtoupyia

H exté\eon TOU TTPOYPAUUATOC SIAKOTITETAL KAl EKTEAOUVTAL Ol EVTO-
Aéc Tn¢ Sladikaoiag mou kaAeital. Metd To Tého¢ Tn¢ Siadikaciag n
EKTENEON TOU TIPOYPAUUATOC OUVEYXIETAL OTIO TNV EVTOAN TTOU OKO-
AouBei. H Aiota Twv mapapétpwy opilel TIG TIMES TTOUL TIEPVOUV OTN
Siadikacia Kat TIg TINES TTOU auTh eMOTPEPEL H NioTa mapapétpwy
Sev gival UTTOXPEWTIKN).

2T0 TIPONYOUUEVO TTAPASELYa N KAoN TwV SU0 S1adIKACIWV EYIVE LUE TIC
EVTOAEC

KANEZE E({codog dedopévav (R)
KANEZE ExtUnwon (E)
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Y€ kABe mepimtwon kKArjong Sladikaciag Ymopei va yivetal mépacpa TIWY
pHéow TN AoTag mMapaUETPWV. M0 CUYKEKPIUEVA, OTNV TTEPITTITWON TNG
Sladikaciag Eicodoc_oedopévwy yivetal emMoTpo@r 0To KUPLO TIPOYPAL-
Ma TNG TIMAC TNG akTivag, evw oTn Stadikacia Ektunmwon yivetal petafi-
Baon Tng TiwR¢ Tou epadou amd To KUplo MPoypauua otn dtadikaaia.
AnAadn, n Eicodoc_Sedopévwy SéxeTal Hia Tir amo MANKTPOAOYLO, TNV
ekxwpei oTn petapAntr AptBuoC Kal Katd tnVv emoTtpo®n (METd To TENOG
¢ dtadikaoiag) yivetal petafifaon avtig tng TIMAG oTn petafAntA R
TOU KUplou Tpoypdupatoc. AvtiBeta otn Stadikacia EkTUmwon katd tnv
KAjon TN petaPiBadletal n tipn ¢ PeTaBANTAC E Tou KUplou poypdp-
patog otn HeTapAntr Armotédeopa tn¢ Stadikaoiac.

3T0 OUYKEKPIUEVO TTapadetyua kabe Siadikaacia éxel amd pia mapauUeTPo.
3TN YEVIKN TTEPIMTWON UITOPOUV VA UTTAPXOUV KA, Hia A TTEPIOCOTEPEG
nmapdpetpol. Otav umdpyouv MOANEG TAPAWETPOL, TOTE AANEG XPNOI|O-
molouvTal yta va petafiBdoouv Tipéc otn Stadikacia kat AANEC yia va
EMOTPEYPOLV TIPEG OTO KUPLO TIPOYPAMUA.

KdBe Sadikacia ) cuvaptnon pmopei va Kaleital amo 1o KUpLo mpoypap-
pa ) amd dAAn Stadikaaia ) cuvaptnon. & KAOe TEPIMTWON UETA TO TE-
Ao¢ NG ekTéNEONC TNG Sladikaciag A TNG ocuvApTNOoNG YiveTal EMOTPOPN
AKPIBWCE PETA TO oneEio arm' 6mmou KARBNKE.

3TN CuVEXELd TTAPOUOIALETAL TO TTAPASELYUA 2 UAOTIOINUEVO OTIG YAWOOEG
Pascal kai Basic.

Mpoypauuatiotiké mepiBdaAdov Pascal

PROGRAM example2;
VAR
r,e:REAL;

FUNCTION area (r:REAL) :REAL;
BEGIN
area:=pi*sqr(r)

END;

PROCEDURE input (var x:REAL);
BEGIN
REPEAT
write (‘Adoe Tnv axTivo:’);
readln (x)
UNTIL x>0;
END;

PROCEDURE output (result:REAL) ;
BEGIN

writeln (To eufodd eivoal :’,result:6:2)
END;

BEGIN
input (r) ;
e:=areal(r);
output (e)

END.
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MpoypauuatioTiké 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 aokTtiva : 7, nb
LOOP UNTIL nb > 0
END SUB
SUB Ektypwsh (res)
PRINT “To epPRoadd toU KUKAOU elval :”; res
END SUB

FUNCTION Emvado (r)
pi = 3.14

Emvado = pi * r ©~ 2
END FUNCTION

10.5.3 lMpaypaTtiKEG Kal TUTTIKEC TTAPAUETPOL

H katavdnon Tou TPOTou TTou YiveTal N avTaAAayn TwV TIMWY avaueoa
OTIC TTAPAPETPOUC gival I81AITEPA CNUAVTIK Kal YU auTd a¢ TOPaKOAOU-
Brooupe To eMdpEVo Tapadelypa.

MAPAAEITMA 3

Na ypagei pia diadikacia n omoia §éxetal otnv €icodo dUo TIHEG Kat
umoloyilel kal emoTtpéPel To ABpolopa Kat tn diagpopd Toud.

NPOT'PAMMA Ilop&de Lypo 3

A<-5

B<-7

KAMAEZE [p&éeic (A, B, Aitcpl, ABpl)
A<-9

B<-6

KANEZE Ip&éelc (A, B, ALap2, A6p2)

ATAATKARIA Tp&éeg (X, Y, Alapopd, AGpoLouw)
METABNHTEZ

NNPATMATIKEEZ : X, Y, Aitxpopd, ABpoloux
APXH

ALapoph <- X-Y

ABpolLoupa <- X+Y
TENOXZ AIAAIKAXIAX
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Ot petaPAntéc A, B, Alag1, ABp1, Alagp2, ABp2 sival peTaBANTEC TOU TIPO-
ypAaupatog MNapddetypa_3 Kal amoteAOUV TIC TTPAYHATIKEG TTOPAMETPOUC,
€vw ol HeTaPAnTéc X,Y, Alagopd, ABpolopa gival petapAntég tng Stadika-
olag Mpdéeig, kat ovopalovtal TUMKEG TTAPAUETPOL.

Ot petapAntéc A, B, Atlag1 kKaBwg Kat OAeC ol HETABANTEC TOL TTPOYPA-
patog Mapadetyua_3 Sev eival yvwotég otn Sadikacia Mpda&eig kat avri-
oTolxa OAeg ol petafAnTég Tng Stadikaociag Mpdaéeig eival AyvwoTeg 0To
npoypappa MNapddeiypa_3. Ta ovopata TwWV TUTTIKWY KAl TWV TTPAYUATE
KWV TTOPAUETPWY PITopoLV va gival omoladrimote. AQou gival ovépata
HeTABANTWV O€ SIOPOPETIKA TUAUATA TIPOYPAUHATOG, EiVal UTTOXPEWTIKA
SlapopeTikéC peTAPANTEG, doxeTa av £xouv To ib1o dvopa.

‘O\eg o1 peTaPANTEG gival yVWOTEC, £Xouv LoXU OTTWG AéyeTal, POVO yid To
TUAMA TTPOYPAUMATOC OTO omfoio éxouv SnAwBE(, 1oxUouv SnAadr Tomka
Yla TO CUYKEKPIPEVO UTTOTIPOYPAUUA 1 KUPIWG TTIPOYPAMAL.

Ac¢ TapakoAoUBCOUE TTWC YIVETAL N EMIKOIVWVIA AVAUESA OTO TIPOYPA-
pa Mapadetypa_3 kal tn dtadikacia Mpdéelg.

OL TIHEG TTOU UTTAPXOULV OTIC METAPBANTEG TOU TTpoypduuaToc A,B, Alag1
kat ABp1 divovtal katd tnv KARon oTi¢ petaBAntéc tng Siadikaciag X, Y,
Alagopd, ABpolopa.

‘Etot n petaAnti X maipvel tnv T 5 Kin Y Ty Tipn 7. Ot peTafAnTéC
Alagopd kat ABpotopa Sev Taipvouv Kapia TIr, aQou Ol AVTIOTOIXEG HE-
TaPANTéC Alag 1 kat ABp 1 Sev £XOUV GUYKEKPIUEVN TIUN.

MEeTA TNV eKTENEON TWV eVTOAWV TNC Sladikaoiag, 6tav eKTENEOTEL N
evtoAn TEAOZ_AIAAIKAZIAY, ot petafAnTtég Tng Stadikaciag mou avapé-
povtal otn dnAwaon tng Sdtadikaaciag Sivouv TIG TIPEG TTOU TTEPLEXOUV OTIG
avTioTolkeG HETABANTEG TTou TrEpAapBdvovTal oTnv KAfjon Tng Stadikaoi-
ag Mpdééeic. Etotn A maipvet tnv tip NG X (=5), nBvtipn ing Y (= 7),
n Aag1 NG Alagopd (=-2) kat n petapAnt) ABp1 tngABpoioua (= 12).
Me TnVv eMOTPOPN 0TO KUPIO TTPOYPAUMA ONEC O BETEIC PVAING TTOU Eixav
600¢i otn Sadikacia ameAeuBepwvovTal.

OL NiOTEC TWV TTAPAPETPWY TIPETTEL VA AKOAOUBOUV TOUG €€ G KAVOVEG:

A 5 A 5 > 5 X
B 7 B 7 > 7 Y
Awag 1 Awag 1 > Awagopd
Abp 1 Abp 1 > ‘ABpolopa
(a) (B)
5 X A < 5 X
Y B < Y
-2 Awagopd Awg 1 -2 |- -2 Awagopd
12 ABpolopa ABp 1 12 |« 12 ABpolopa

* orizvor M

H Aiota Twv TUmMKWV mapaué-
towv (formal parameter list)
kaBopi(el TIC mMapauéTPOUC
otn dnAwon tou vmomnpo-
ypapparog.

H Aiota twv mpayuatikwv na-
PAUETPWV (actual parameter
list) kaBopilel TiI¢ mMapaué-
TPOUG 0TNV KAjon Tou uro-
TTPOYPAUMATOG.

Mepikeg YAwaoeq
npoypPauuaTiopoy
ovopddouv opiopata Tig
TUMLKEG NAPAMETPOUG
Kat anAd napapétpoug
LG NPAYHATIKEG
NapapETPouG.

2x. 10.2. [1épaocua mapauérpwv
katd tnv kAjon diadikaciwv
(a) Katdotaon mpwv tnv

KArjon (B) MetaBiBaon Tiuwv
Twv petaBAntwv A kai B otig
X«katY avtiotoixa (y) 2tn
Siadikaoia ekywpolvtal TIUEG
oTi¢ uetaPAntéc Aiapopd Kai
ABpotoua (6) O1 tiuéc Twv
TEAEUTAIWVY EMOTPEPOVTAl OTIC
Alag1 kait ABp 1 uetd 1o Tédog
¢ diadikaoiac.
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H XPHZH XTOIBAX XTHN KAHXZH AIAAIKAZION

H évvola tng otoifag gival moAU Xprioipn oto 510 To AoYIOUIKS TV YAWCOWV TTPOYPAUUATICUOU.
‘Otav pia diadikacia i cuvdptnon kaAeitat amd 1o KUPLo TTPOYPAUUA, TOTE N AUECWC ETOUEVN SLEV-
Buvon Tou KUplou poypdupatog, mou ovopddletat dievBuvon emotpoenc (return address), amobn-
KEVETAL TS TO PETAPPAOTH O€ Wia otoif3a mou ovoudletal otoifa xpdvou ektéAeonc (execution time
stack). Meta tnv extéheon tng Stadikaciag 1 tng ouvdaptnong n SievBuvon emoTpoPng anwbeital
amnd tn otoifa Kal £To1 0 EAeYXOG TOU TIPOYPAMMATOC PETAPEPETAL KAl TTAAL 0TO KUpLo TTpdypauua. H
TEXVIKN auTh epappdletal kal yevikdTtepa, dSnAadn omotedrimote pia Stadikacia r cuvdpTtnon Kahei
pia dtadikacia i cuvdptnon. MNa mapddetypa, £0tw 6Tt pia diadikacia a kahei n Stadikacia b, mou
ME TN o€1pd TNC KAAE TN Sladikacia ¢ K.0.K. XTNV TIEPIMTWON aAuTr ot S1EVBUVOEIC EMOTPOPNC EUPA-
viovtal otn otoifa pe ogpd ¢, b, a. Metd Tnv ektéheon kdBe Siadikaciag, n SielBuvon eMOTPOPNC

anwBeitat amod tn otoifa

Oeixvel pia amo Tig mMoANEC XpnoipoTnTeg TNG LIFO 18dtnTag Tng otoifac.

IKGpto Mpdypappa

kd)\sos Atadikaoia_1

@:\

TEAOS

| Tenos
Zx. 10.3. Xprion otoifag
aré 10 UETAPPAOTA yla
T0 XElpIoU6 KAROEWY
- B ZoiBaxpovou 5 a8kaoiv kai
> g eKTEREONG EMOTPOPWV ATTO AUTES

~

Kal o é\eyxo¢ petafifdaletatl otn SievBuvon autn. To mapddelypa autd

v 'Aladikacia_1 v 'Aladikaoia_2

Kd\eoe Awdwkacia 21 - TEAOE

®

/

1 O aplBudC TwV TTPAYHATIKWY KAl TWV TUTTIKWY TTAPAUETPWY TIPETTEL VA
sivat idloc.

I KdBe mpaypatiky mapApeTPOC AVTIOTOIXED OTNV TUTTIKK TTOPAUETPO
mou Bpioketal otnv avtiotoixn Béon. MNa mapdadelyua, n mPwTN TNG
AOTAC TWV TUTTIKWV TTAPAETPWY OTNV TTPWTN TNG AMioTAC TWV TTpayUa-
TIKWV TTAPOAUETPWY K.O.K.

I H tumKn mapAauUETPOG KAl N AVTIOTOIXH TNG TIPAYMATIKN TIPETIEL VA €ival
Tou 18iou TUTTOU.

10.6 | EpBéAela petaBAnTwv-oTabepwv

KdBe KUplo mpoypappa 01w Kal KABE UTTOTIPOYPAMMA TTEQIAAMBAVEL TIG
O1kéC TOU PeTABANTEC Kat oTaBEPEC.
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Ot petaPAntéc autég otn MQIXA gival yVwoTEG OTO AVTIOTOIXO UTTOTTIPO-
ypapua mou SnAwvovtal Kal pévo og autd. ONeG ol PeTAPANTEC (Kal ol
0oTaBgPEQ) Eival TOTIIKEG OTO CUYKEKPIUEVO TURA TTPOYPAUUATOC.

O povog TPOMOG Yia va TTEPAOEL [ia TIP amo Eva UTTOTIPOYPAUA OE Eva
AAO 11 aTTO TO KUPIWE TTPOYPAUUA OE €vVa UTTOTIPOYPAUUA Eival Slapéoou
TWV TTAPAUETPWY KATA TO 0TASI0 TNG KAGNG TOU UTTOTTPOYPAUUATOC KAl
META TO TENOG TNC EKTEAEONC TOU UTTOTTIPOYPAMMATOC.

Ac S0UE TOV TTAPAKATW OKEAETO TIPOYPAUUATOG

IIPOTPAMMA ApY L KO
METABAHTES

OPATMATIKEEZ : A, B, T
APXH

TEAOE_IPOI'PAMMATOE
AIAAIKAZIA TpdtTn
METABAHTES

OPATMATIKEE : A, E, 7, H
APXH

TENOXZ AIAAIKAXIAX
ATAATKAZIA AeUtepn
METABNAHTEZ

AKEPAIEX : I', ©, I
APXH

TENOZ_AIAATKAXRIAZ

Ot petaPAnTég TOu MpoypAppaTog ApxIKO He ovouata A, B, I ival yvw-
OTEC, LoXVOUV POVO Yia To TTpoypappa. E&w amd to mpdypaupa o€ OAa Ta
urtoTIPoypPAppaTa ol HeTaBANTEG auTég dev tloxUouv. Emiong n dtadikacia
MpWTn €xeL TIC TPAYUATIKEG HETABANTEC A, E, Z, H, ot omoieg toxUouv poévo
Y10 TN CUYKEKPIPEVN Sladikaoia Kal X1 yia Ta UTTOAOLTTA UTTOTTPOYP AU Ua-
TA ) TO KUPLO TIPOYPAHMA.

H Siadikaacia Agutepn €xel kat auth TiG S1kéG TNG petapAntégl, ©, . Ot pe-
TaPANTEG AUTEG loVouv povo yia tn Stadikacia AgUtepn. H petafAntr pe
To 6vopa I ev €xel kapia oxéon He TN LETABANT I Tou KUPLOL TIPOYPAU-
patog, n pia givat Tumou Akepaiou Kat n AN tumou Mpaypatikol. Aol
OAeC ol HETAPANTEC eival TOTTIKEC, TO (610 Ovoud PMETABANTAC Umopei va
ep@aviletal o€ S1APOPETIKA TUAMATA TTPOYPAUUATOC, XWPIC va avTioTol-
X&l otnV idta petaPAnth. To id1o €yive kat pe tn petafAnt R tng aktivag
TOU KUKAOU OTO mapddetyua 2.

‘O, T LloxVEl yIa TIG METAPANTEC LOXVEL KAl Yla TIC 0TaBEPEC.

MoANEC YAWOOEC TIPOYPAUUATIOMOU EMITPEMOLV TN XPrioN Twv PeTafAn-
TWV Kal TwV 0TABEPWY, OXL HOVO OTO TUAUA TTPOYPAUUATOC TTOU SnAWwvo-
vTal, oA Kat o€ AN 1) akOUN Kal 0€ OAA Ta UTTOAOLTTA UTTOTTPOYPAATO.
AuTd mmou kKaBopilel TnV TEPLOXI TTOU IOXVOUV Ol METABANTEC Kal o1l 0Tabe-
PE¢ gival n euPéNela TwV PETABANTWY TNG YAWOOOC.

To TunRua Touv mpoypAauuaTos

TTOU 10X00ULV o1 UETABANTES
Aéyetal euféAeta (scope) ue-
TafAntwv.

10. YIONPOTPAMMATA
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Anepiopiotn euPédcia

JUMQWVA LE AUTA TNV apxr OAEG Ol LETABANTEC Kal OAEC o1 0TaBEPEC gival
YVWOTEG Kal ITopoUV va XPNOIoTIoloUvTal O OTTOIOSATIOTE T A TOU
TIPOYPAUMATOC, doxeta mou dnAwBnKav. OAe¢ ol petaAnTéC eival kaBo-
AIKEG.

H ameptoplotn euPéNela KaTaoTPATNYEL TNV APXH TNG AUTOVOUIAG TWV
UTTOTTPOYPAUMATWY, Snuioupyel TOANA TTPOPANMATA Kal TENIKA gival
aduvatn yla peydia mpoypdupata pe ToAAd utorpoypdupata, agol o
KaBévag mou ypd@el KATTOL0 UTTOTIPOYPARIHA TIPETTEL VA YVWPIlEL Ta OVO-
pata SAwV Twv PETABANTWV TTOU XPNOLUOTTOI0UVTAL OTA UTIOAOLTTA UTTO-
TIPOYPAUHATA.

Mepiopiouévn suPédeia

H meplopiopévn epféheta umoxpewvel OAeG TIG HETABANTEG TTOL XPNOlL-
HOTTOloUVTAL O€ éVa TUNUA TTPOYPAUHATOC, va SnAwvovTal O auTo TO
TUAMA. ONeC ol HETABANTEC gival TOTKEG, IoXUoUV SnNAadn yia To uTo-
MPOYPAUUa 0To omoio SnAwBnkav. Ztn FAQIXA £xouue TTEPIOPIOUEVN
euBérela.

Ta TTAEOVEKTNATA TNG TIEPLOPIOHEVNC EPPBENEINC Eival N ATTOAUTN AUTOVO-
pia OAwV Twv UTTOTTPOYPAPMATWY Kal N SuvaTdTNTA Va XPNOIHOTIoLETAL
oT0108NTIOTE OVOUa, XWPIC va evilapépel av To iSl1o Xpnolpomoleital o
AA\O UTTOTTPOYPAUAL.

Mepikw¢ mepiopiouévn euPédcia

JUH@WVA PE auTr TNV apx AANEC METABANTEC ival TOTTIKEG KAl AANEC Ka-
BoAikéc. KdBe YAwooa MPoypaUHATIOHOU €XEl TOUG SIKOUC TNG KAVOVEG
KOl HNXavIopoUE yla Tov TPOTIo Kal TIG mpolnmoBéoelg mou opifovtal ot
METABANTEC WC TOTTIKEC 1) KABOMIKEC.

H pepilkwg meploplopévn euPENEIQ TTPOOPEPEL PEPIKA TTAEOVEKTHATA
OTOV TIETIEIPAPEVO TIPOYPAMMUATIOTH, AANA Y1 TOV apXAPLO TIEPITAEKEL TO
POypaAupa SUCKOAEVOVTAC TNV AVATTTUEN TOU.

10.7 | Avadpopun

‘Eva umonpdypappa KaAgital amd 1o KUpLo poypappa 1] GANO urToTIPO-
YPOAUUA. YTIAPXEL OUWE Kal N SuvatoTNTa £va UTTOTTPOYPAUUA VA KAAE
ToV £0UTO Tou. H duvatotnta autr amokaAsital avadpopr.

H évvola Tn¢ avadpopunc mapoucidotnKe oto Ke@daAaio 3, érou 666nkav
mapadeiypata Kal €YIVE pJia TpwTn avagopd oTa TTAEOVEKTAUATA, OANA

Avabpour ovoud{etai n Su- Kat Ta TpofArjpaTa mou TapoucIAleL N Xprion avadpopIKwY aAYopiBuwy.

vatotnTa VoG umompoypdu- H avadpopr ulomolgital 0Tov MTPOYPAUATIOUO HE XPriON AVASPOMUIKWY

patog va KaAei Tov €auto Tou. UTTOTTPOYPAUMATWY Kal eMEldr) T600 N avadpopr we évvola 6o Kal N Ael-
ToupYia TNG €ival apkeTd TOAUTTIAOKEC, Ba TTAPOUGCIACTOUV AVAAUTIKA OTN
OULVEXELQ.

O oplopog KABe avadpopikol UTTOTTPOYPAUUATOC £xEl SUO TUAUATA, TNV
avadpouIKn oxéon Kat TV T BAong R cuvonkn TEPUATIOUOV.

Ac e€eTdooupE TO MAPASELY A UTTOAOYIGHIOU TOU TIAPAYOVTIKOU:
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To mapayovTiké opiletal avadpouikd we ENG:

| ne(n-1)" avn>0
nl=

1 avn=0
TwuA Bdong n ouvOnKn TEpUATIOMOU gival n TIKA TTov opileTal yia pia
OUYKEKPLUEVN TIH TNS TTAPAMETPOU TNG OLVAPTNONG, OTO TTAPASELYUA N
TIuA €ivat 1 ya n=0.
Avadpopikn oxéon givat n n*(n-1)!, 6mou n T ™¢ cuVAPTNONG UTTOAOYI-
Cetal pe BAon TIG TTPONYOUMEVEC TIMEG TNG CUVAPTNONG, Ol OTIOIEC TTPETTEL
Va UTTOAOYIOTOUV.

Ol oUVOPTNOELC OTN YAWOOA TTOU UAOTIOIOUV TOV UTTOAOYIGHO TOU Tapayo-
VTIKOU 1600 avadpopikd 600 Kal EMAVaANTITIKA gival ol e€AC.

ZYNAPTHZH IlapoyovT Lko (N) :AKEPATIA
'YoAoy LOpdG TOU MApayovT LKOU pe avadpop LKA & Lad Lrkacia
METABNAHTEZ
AKEPATEX: N
APXH
AN N=0 TOTE
Mopayovtiko <— 1
ANNIQR
Mopoyovt Lko <— N*IIoapayovt Lxo (N-1)
TEAOZ_AN
TENOEX_ZYNAPTHIHZ

ZYNAPTHEZH IIapayov Lko (N) : AKEPAIA
Yooy Lopdg Tou nopayovT LKOU P enavoAnnt LKA dLad Lkacia
METABAHTEXZ

AKEPAIEZ: i, N
APXH

Fact <=1

T'IA i ANO 2 MEXPI N

Fact <- Fact*i

TENOE_EIIANANHYHE

TENOEX_EZYNAPTHIHZ

Kat o1 800 auTég OUVAPTATELC, N TTPWTN AvaSPOUIKN Kal N SeUTepn €ma-
vaAnmTiki, €xouv To (810 anmotéAeopa. To avadpoUIKO UTTOTIPOYPAUUA,
eneldn ekepalel akpIPwe TNV akyeBpikn cuvdptnon umoAoylouoU Tou
TapayovTikoU, gival mo amid otn Statunwon, aAAd eival mo SuokoAo
OTNV KATavonon Tou TPOTIOU TTOU AEITOUPYEL.

Fevikd n évvola TG avadpoung Kabwg Kal 0 TPOTIOC IE TOV OTTOI0 EKTE-
Aeital pia avadpouikn Siadikacia amod Tov UNTOAOYIOTH TTAPOUGIAlel 0TV
apxr) SuokoAia otnv KATaAvoONnor TNG.

A¢ mapakoAouBrcou e Tov TPATOo UE Tov omoio urmoAoyiletal To 5! ye
XPNon TnG avadpouikng cuvaptnong MapayovTiko().

E@ooov n mapdueTpog NG ouvapTnong ival apxika 5, didgopn dnia-
61 Tou 0, KaAeital n cuvdptnon MapayovTikd(4). TN CUVEXELD, ETIELON
N MAPAUETPOC gival Sidipopn Tou undevog, kaAeital To Mapayovtiko(3)

10. YIONPOTPAMMATA
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kat n Stadikaoia ouveyiCetal OMwC SeiXVel TO OXAHA HEXPL TNV KANON TOU
Mapayovtikd(0).

\

Mapayovtiko(5)

N Mapayovuké | <—N* | TNapayovuko(N-1)
5

Mapayovrtiko(4)

\

N Mapayovuké | < — N* | TMapayoviiko(N-1)
4

Mapayovrtiko(3)

\

N Mapayoviiké | < — N* | TMapayoviiko(N-1)
3

\

Mapayovriko(2)

N Mapayovuké | <—N* | Tapayovuko(N-1)
2

N

Mapayovtiko(1)

N Mapayoviiké | < — N* | TMapayoviiko(N-1)

1

N

Mapayovtikoé(0)

N Mapayovtiké <-1

0

MNa v tpA tng mapapétpou N=0 to Mapayovtikd(0) Exel TIUA 1, TNV TIUA
Baonc. Etot apyilel n avtiotpogn diadikacia umohoyiopou Siadoxikd
TOU UTTOAOYIOUOU TWV ouvapTAoewyV Mapayovtikd(2)=1%2, Mapayovti-
KO(3)=2*3, MapayovTikd(4)=6*4 6mwe deixvel TO TAPAKATW CXHHA.

To televtaio Brua givat o UTOAOYIoNOC Tou MapayovTiko(5)=24*5. H Tiun
aut dnAadn 120 gival n TIPA TTOU N CLVAPTNON TEAIKA ETTIOTPEQPEL
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Mapayovtiko(5)

N Mapayoviiké | < - N* | [Mapayoviiko(N-1)
5 120

MapayovTtiko(4)
N Mapayovuiké | <—N* | TNapayovuko(N-1)
4 24

MapayovTtiko(3)
N Mapayovtiké | <= N*| TNapayoviiko(N-1)
3 6

Mapayovtiko(2)
N Mapayovuiké | <—N* | TlNapayovuko(N-1)
2 2

Mapayovtiko(1)
N Mapayovtiké | <— N*| MNapayoviiko(N-1)
1 1

Mapayovrtiko(0)
N Mapayovtiké <=1

0 1

MoAU ouxvd mpofArjuata ta omoia umopouv va AuBouv pe xprion ava-
Spoung Auvovtal Kal e amhoUg emavainmTikoug alyopibuouc. Mapadeiy-
MaTa TTOPOUCIACTNKAV OTO KEPAAALO 3, OTTOU £YIVE Kal OUYKPLoN METAED
TwV 600 peBBSdWV. Edw emavahapBdvoupe 01, av Kat n avadpopr| gaive-
TAL WG TTLO PUGIKOG TPOTIOG TIPOYPAUATIOHUOU, TIPETTEL VA XPNOLUOTIOLETAL
ME HETPO, YiaTi To KEPSOG OE XpOVOo TIPOYPAUUATIONOU Snpoupyei cuxva

ATTWAELQ OE XPOVO EKTEAEONC.

O pnxaviopog
dlaxeipong twv
avadpopLKwV
dladikacwyv ané to
petagpacti Kdvel xpAon
puag otoiBag. Katd tnv
KAAGN plag avadpopikAg
dwadikaciag and tnv

idta @uAdooovtal o

Mia otoifa OAeg oL TLHEG
TwV HETABANTAV, Nou
€X0UV MpLv TNV KARGn
(Aettoupyia wBnan).
Katd tnv enotpopn
avacUpovtatl oL TIHEG
autég ané tn otoifa
(Aettoupyia anwBnan)
Kat €10t n dtadikacia
pnopei va ouvexioet in
Aettoupyia ng pE TG
NPONYoUHEVEG TIHEG.
MNpogavwg, av undpxouv
OLadoXIKEG KAAOELG

tng dtadikaciag, Adyw
tng Wiétntag LIFO pe
tnv onoia Aettoupyei n
otoifa, e€aocpaAiletal
ot e&dyovtal ané autn
oL NAéov npéo@ateq
TIHEG TwV HETAaBANTWY,
OnAadn autég nou
anoBnkeUTtnKav Katd tnv
teAeutaia KAAoN.

10. YIONPOTPAMMATA
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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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Avake@ahaiwon @

3T0 KEPANALO AUTO TTAPOUCIACTNKAV Ol APXEC KAl TA XOPAKTNPIOTIKA TOU
TUNUOTIKOU TTIPOYPAMMATIOMOU Kal 0 TPOTIOG TToV XelpileTal Ta uTToTIPO-
ypdppata n MQZZA.

H xprjon unompoypappdtwy o€ éva mpoypapa mapouctAlel TTOAA TIAE-
OVEKTAMATA, a@oU SIEUKOAUVEL TNV avAnTuén Twv aAyopiBuwv Kal Tnv
UAOTTOINON TOU TTPOYPAUUATOC O AlydTEPO HANLOTA XPOVO Kalt SIEUKOAU-
VEL TNV Katavonon kat tn §10pBwor Tou. Yrdapxouv Vo 18wV UTTOTIPO-
YPAUMOATA, Ol CUVAPTAOELC Kal ol Stadikaoiec. H ouvdptnon mapdyel éva
QTTOTENECHA KAl EMOTPEPEL HOVO Hia TIUR, EVw ol Sladikaoieg umopouv
Va EKTENOUV ONEC TIC EVEPYELEC EVOC TTPOYPAUMUATOC. Ta UTTOTTPOYPAU AT
ETIKOIVWVOUV PETAEL TOUG KABWCE Kal UE TO KUPLO TIPOYPAUUA HIE TN fo-
NOEIa TWV TAPAUETPWV. XTN SHAWGCN TOU UTTOTIPOYPAUUATOC BpiokovTal
Ol TUTTIKEC TTAPAUETPOL, EVW Ol TIPAYUATIKEC TTAPAETPOI BpiokovTal 0TV
€VTOAR KA ONG Tou urtorpoypdupatoc. Ot dladikacieg evepyomolouvTal
otn MQZZA pe tnv evioAn KAAEZE, evw ol GUVOPTHCEIC LOVO UE TNV ava-
YPO®PH TOU OVOUOTOG TOUG UECA OE Hia EKPpaon.

H Suvatotnta evog uoTIPOYPAUATOC VA KOAEL TOV €aUTO TOU ovoudde-
Tal avadpopn. MoAU cuyvd Ta mpofAnuata mou AbvovTtal pe avadpoun
pmmopouv va AuBouv e xprion aniig emavaAnyng.

Né€sic-kAeda

Tunpa mpoypdaupatog,
Awadikaoia,
Juvdptnon,
Mapduetpog,

EupéNela mapapétpwy,

Avadpopun

Epwtroelc - Oépata yia culiton @
. Nwg opileTal 0 TUNUATIKOG TTPOYPAUUATIOUOG;

. Mota Ta Bacikd XapakTNEIOTIKA TwV UTTOTIPOYPAUMATWY;

. Mota n Sapopd MapAPETPWY KAl AMAWV HETABANTWY;

. Mota n Bacikn dlagopd S1adIKACIWY Kal GUVAPTHCEWY;

. Nwg ekteAeital pia cuvaptnon;

. Mw¢ kaAeitarl pia Stadikaoia;

. Moia n S1a@opd TUTTIKWY KAl TTPAYUATIKWV TTAPAUETPWY;

W N O U1 A W N =

. Mwc yivetal n avtaAayn Twv TIHWV aVARIESA OTIC TUTTIKEC KA TIPAY -
TIKEC TTAPAMETPOUG AwOE éva TTaPASElyUa avTAANAYNG TTAPAUETPWV.
9. Tiovopddletal epPENEID HETABANTWY;

10. Tt givatl n avadpoun;

11. MNoia gival Ta TUARpaTa Tou EPINAUBAvel KABs avadpoUIKOC 0pIoHOC
Awoe éva apddelyua.
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Eicaywyn

H avaykn dnuioupyiag cuyxpovwy mepiBarovIwy epyaciag, mpooava-
TONOMEVWY 0TN PIMKOTNTA EMIKOIVWVIAG LIE TO XPNOTN, £PEPE SPATTIKEC
aANQYEG OTOV TIPOYPAUMATIOUS KAl TA TTIPOYPAMMATIOTIKA epyaleia. 2
€va oUYXPOVO TTPOYPAUUATIOTIKO TIEPIBAANOV Ol £VVOILEG TOU AVTIKELUE-
VOOTPAPOUC, TOU 08NYOUHEVOU ATIO YEYOVOTA TTPOYPAMMATIOMOU KAl TNG
omTIKAG oxediaonc eival factkd xapaktnploTikd. MNapéxovtal pia oeipd
ammo ypa@Ika gpyaleia yla tTnv mANPn umooThpIn Kal EUKOAOTEPN Kal
TayUTtePN avantuén mpoypaupdtwy. ISlaitepo yvwplopa Twv mepIBai-
AOVTWV autwv gival n éugacn mou divetal 0To ypa@ikd mepIBANoV Kal
OTNV EMKOVWVIA TNG EQAPHUOYNG HE TO XPOTN. AKOUN Ol EPAPHOYEG OEV
gival armopovwuévec, aAd cuvepyalovTal e AANEC EQAPUOYEC KAl ETE-
poyevn mepIBaiiovTa.

AldakTiKoi oTéYO!I

216X0l ToU Kealaiou autou gival ol padnTég:
U va opilouv Ti¢ £€vVoleC QvTIKEIPEVO, I810TNTA, YeYovoc, uéBodog,

U va datunvouy tn pebodoloyia oxeS1acuol piag Epapuoyng os éva
oUYXPOVO TIPOYPAMMATIOTIKO TTEPIBANOV,

U va avoAbouV Hia epapuoyr MECA amod avTIKEIUeVA Kal YEYOVOTa,

U va kataokeudlouv amd mpoypduiaTta o€ GUYXPOVaA TTPOYPAUMOTIOTI-
kA mepIBAAovTa cuvOuAloVTAC TA E TIC YVWOELG TOUC OTOV TUNUATI-
KO Kal 0To SOUNUEVO TTIPOYPAUUATIOUO.

MNpogpwTtAOEIC

3 Tolgg gival ot TEXVIKEG TTPOYPAUUATIONOU TTou epappdlovTal o€ éva
oUYXPOVO TIPOYPAUUATIOTIKO TTEPIBANNOV;

3 Eival e@iktd va XpNnOoIUOTIOICOUUE OLAPOPETIKEG TEXVIKEG TTPOYPA-
MaTIoPOU oTNV avamtuén UG EQAPUOYAS

3 Hepappoyn VEwV TEXVIKWY TTPOYPAUUATIOMOU KATAPYEL TIG UTTAPXOU-
OEG;

3 Otav avaQepOPaoTE OE EQAPUOYH VEWV TEXVIKWV TTIPOYPAUUATIOUOU
Kat' avaykn SUOKOAEVETAL TO £PYO TOU TTIPOYPAUUATIOTH;

3 TMola Ta TAEOVEKTAMATA EVOG CUYXPOVOU TIPOYPAUUATIOTIKOU TIEPL-
BaMovTog;

3 Eival é@IKTo va eMTUXOUHE TN CUVEPYATIA SIAPOPETIKWY EQAPUOYWV
o€ éva ouyxpovo mepiBalov epyaciag
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11.1 | AVTIKEINEVOOTPAPNG
TIPOYPOAUMATIOMOC

Ta KAAOIKA TpoypauaTIoTIKA TepIBaAlovTa epyaciag odriyncav otnv
avAantuén MOAUTTAOKWV TTPOIOVTWY AOYIOUIKOU, TTOU N KATAOKEUT TOUC
Kal n ouvtrpnon Toug amaitoloe €181KOUG UE BabléC yVWOELG OE EMIE-
POUC BEpata, OTIWC TEXVIKEC Slaxeiplong MvNUNG, POTUTIA ETTIKOIVWVI-
ag, €101KEC YAWOOEC TTPOYPAUUATIONOU Kal AEITOUpYIKA cuoTtAiuata. H
TTOAUTTAOKOTNTA KATACKEUNG TOU AOYIOUIKOU SNnUIoUpynoe Tautoxpova
TPOBANMATIOHOUC Kal SpopoAdynoe amomelpeg eEeVPeONC PINIKOTEPWV
TEXVIKWV Kal HEBOSwV oxedlaopol mpoypappdtwy. ATTo TNV AAAN TTAEL-
PA N povtelomoinon Tou avOpWTIVou CUAOYICHOU HECW TNG TEXVNTAG
vonuoouvng ékave gavepn Tnv avdaykn tng dnuiovpyiag evog Stagpope-
TIKOU TIPOYPAMMATIOTIKOU TIEPIBAANOVTOC TTOU Ba opadomolovae oTnV
(810 ovTOTNTA OAEC TIC TANPOYOPIEC KAl IBIOTNTEC TTOU APYOPOVCAV OTNV
i61a évvola.

O aVTIKEIPEVOOTPAPNC OXESIAOUOC TTPOYPAMMATWY YEVVIETAL ATTO TNV
MPOOTIAOEIA AVTIPMETWTTIONG AUTWV AKPIBWS Twv {nTNUdTwy. Xpnot-
MOTIOIWVTAG TOV OPO AVTIKEIMEVOSTPAPHG TTPOYPAHHATIGHOG (object
- oriented programming) &v ava@EPOUAOTE O€ KATTOIO CUYKEKPIUEVO
TPOIOV 1] I YAWO oA TIPOYPAKUATIOMOU, AN o€ €va S1a@opeTiKd TpOTTo
TTPOCEYYIONC TTPORANUATWY LIE TOV UTTOAOYIOTH.

O aVTIKEINEVOOTPAPNG TPOYPAUMATIOUOG 1] N AVTIKEIUEVOOTPAPNG OXE-
Siaon mpoékuPe amo TN OTIyUn TTou amavtiOnke S1AQOPETIKA —amo 6,TI
amavtiotav péxpl 1éte- 10 epwtnua "H doun Twv mpoypauudtwy givai
TTPOTIUOTEPO va oThpiletal oTIC “evépyelec” 1) ota debouéva;”. H véa amnd-
vtnon mou 860nke, n andvtnon "déedouéva’, mpoodiopilel kal Tn Pacikn
Slapopd avapeoa oTi¢ TaPASOCIAKES TIPOYPAMMATIOTIKEG TEXVIKEG KAl
OTNV QVTIKEIMEVOOTPAPN TIPOOEYYION N omoia TTEPLYPAPEL "evépyeleg”
(eme€epyaoia) mou epapudlovtal mdvw oe dedopéval.

H avtikelpevootpagnic oxediaon Aomdv ekAappavel oav mpwtevovta do-
MIKA oTolyeia evog mpoypdaupatog ta dedopéva, anmo Ta omoia Snuioup-
youvTal he KATAANAN Hop@oToinon Ta avtikeipeva. Autr n oxediaon
amodeixOnke OTL EM@EPEL KANUTEPA ATTOTEAECUATA, APOU Ta TIPOYPA-
pata mou SnuioupyouvTal Eival TTEPIOCOTEPO EVENIKTA, ETTAVAXPNOLUO-
TTOINOIA KAl TIEPIOCOTEPO QINIKA.

Ot BepeMWBEIG APXEC TOU AVTIKEIPIEVOOTPAPOUC TTPOYPAMMATIOMOU TTN-
ydadouv amo Tov KaBnUePIVO A PUOIKO KOOUO. XTnPilovTal 0TO YEYOVOC
OTL Y10 VO UTTOPECEL KATIOLOG VA KATAVONOEL AYVWOTEG O AUTOV €VVOIEG,
Ba mpémel va kaBodnynBei péow TG MPOCOUoIWONE TWV AYVWOTWY aU-
TWV EVVOLWV avTioTolyi{ovTag auTéG O€ TIPAKTIKEG YVWOELG KAl EIKOVEG
amnd 1o TEPIBANNOV Tou, TIG oTToieg YVwpilel Kal Pmopei TTOAU eUKoAa va
XEIPIOTEL ZUPUPWVA PE TNV AVTIKEINEVOOTPAPN Bewpia avamtuéng epap-
HOYWV, N TPOCEyylon KABs mpoAHATOC TPETTEL VA YIVETAL UE PUOIKNA
gppnveia kat va pn otnpietal o mMOAUTTAOKA TEXVIKA {NTHMATA.

TUyXpOova AVTIKEIPEVOOTPAPH TIPOYPAUUATIOTIKA TePIBANovTa gival n
Visual C++, n Java, n Visual Basic, To Delphi.

11. ZYTXPONA NMPOrPAMMATIZTIKA NEPIBAAAONTA
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11.1.1  Avtikeipeva

Baoikd oTtolygia ToOu AVTIKEIUEVOOTPAPOUE TIPOYPAUUATIOMOU ATOTEAOUV
Ta avtikeipeva (objects). Av pi€oupe pia patid yopw pag, 6a mapatn-
priooupe 6tL To TEPIBANNOV pag amoTeAeital amd avTiKEipeva, Ta omoia
pImopoupe TOAD eUKOAA va avTiAn@Boulpe Kat va Xelplotolpe. Qg mapa-
SelypaTa aVTIKEIUEVWVY UTTOPOUHE VA AVAPEPOUE €va auToKivnTo, Hia
pmdAa kahaBoo@aiplong, £va TTayKAKI, €va TTOPTOKAAL Kal évav AvBpwro
(oxAua 11.1).

2x. 11.1. Avtikeiueva amd 1o Quaotko mepifaAlov

Kd&Be avtikeipevo gival euSIAKPITO KAl AUTAPKEC, EVW TO GUVOAO TWV Xa-
POKTNPLOTIKWY IOIOTATWY TTOU TTPOadLopifouV e AETTTOUEPEL TN PUOIKN
Tou undotaon. Na mapddetypa, pia urmaia kahaboo@aiplong €xel oxAUa,
€ival KATAOKEUAOPEVN ATt KATTOLO UAIKO, €xel Kamolo xpwpa. O avBpw-
TTOG €XEL ETIIONG XOPAKTNPIOTIKA (1016TNTEG) OTTWG OVOoua, BAPOC, NUEPO-
pnvia yévvnong, XpwHa HaTiwv KA. Eival epgavég oti n meptypagr vog
QVTIKEIUEVOU KaBopileTal amd TI¢ TIMEG TwV eMUEPOUC IS10TATWY Tou. Ma
TAPASELYUQ, TO XPWHA TNG UITAAAC KaAdaBoo@aiplong ival mopTokaAi, To
OX LA TNG Eival OTPOYYUAO, TO XpWUA TWV HATIWV Tou avBpwriou gival
KaoTavo.

Av TTOPATNPNOOUUE AEMTOUEPEDTEPA €VA AVTIKEIUEVO, Ba S1ATTIOTWOOUUE
OTI TTEPIEXEL KAL KAVOVEC CUUTTEPIPOPAG, "yVvwpilel" SnAadn Tiwg MpEmel va
avTidpdoel 6Tav Jia evépyela aoknBei emdvw Tou. Av pi§oupe TNV umala
kaAaBoaoaipiong amd kamolo VYoc, autr Ba avamnéroel To MATwWHQ,
av tnv méooupe Ba arolwbei To oxua TG (oxnua 11.2).

Zx. 11.2. Suumepipopd avtikeluévou umdag kahaboogaipiong
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Mwc gival Opwe Suvato va cuvOUACOUE TOV KABNUEPIVO LA KOOUO UE
Tov KOO TNG MANPoPopIKAG Ma QUOIKA pE TNV TPOCOUOIWON TWV OU-
OTATIKWY HIOG EQAPHUOYNG WG QUOIKA AVTIKEIYEVA.

Y€ JIa Epapuoyn, éva avTikeipevo gival o opadomolinuévoc cuvduaoudg
kwdika kal dedopévwy, Ta omoia £xoupe TN SuvaTOTNTA VA TA XEIPIOTOU-
ME eviaia. ATIO T MEPLA EVOC TIPOYPAUMATIOTH, Ta dedopéva (data) amo-
TeAOUV Ta XOPAKTNPIOTIKA Kal Ol eVEpYeleG (operations) kaBopilouv tn
OUUTTEPLPOPA EVOG AVTIKEIPEVOU. Ol EVEPYEIEG OTOV AVTIKEIPEVOOTPAPH
TIPOYPAUMATIONS avapépovTal Kal w¢ péBodot (methods).

To "yTiopo" plag aVTIKEILEVOOTPAPOUG EQAPHOYNG ETTITUYXAVETAL PE TN
Snuiovpyia Kal TO XEIPIOUO AVTIKEIMEVWV. Z€ UEPIKA AVTIKEIUEVOOTPAPN
TIPOYPAUMUATIOTIKA TTEPIBANNOVTA TA AVTIKEIMEVA TNG EQAPHUOYAC UITO-
pouV va dnulovpyouvTal €ite péow KWOLIKA €ite pe Tn BorBela KaTdA-
ANAWV YPA@IKWV EpYAAEiwY, o€ ANNa TTAAL, SnuioupyouvTal HéVO HECW
KWAIKa. Ta QVTIKEIHEVA A EQAPHIOYAC UTTOPE( va Eival €iTe YpAPIKA, EiTe
oxl. Mepikd ypa@ikd avTikeipeva mou umootneiCouv TOANG QVTIKEIUEVO-
OTPAYPN TTPOYPAUUATIOTIKA TTEPIBANOVTA, OTIWG A POPUA, VA TTANKTPO
€VTOANC, éva mhaiolo AioTag, éva mhaiolo oUvOeTN¢ AioTag, éva mhaiolo
eNéyxou, éva MAAKTPO EVTOANG KAl Uia €lkéva @aivovtal oto oxipa 11.3.

2x. 11.3. [pagIikd avTikeiueva piag epapuoyns

MoAAG amd ta cUyXpPova TPOYPAUMUATIOTIKA AVTIKEIMEVOOTPAPH TTEQL-
BaM\ovta mpoo@épouv Evav aplBud TPOKABOPICUEVWV AVTIKEIUEVWY,
Ta omoia pmopouv va alomotn@ouv péca otnv e@appoyn. Quoikd dev
meplopiCouv ToV TTPOYPAMMATIOTH OTO XEIPIOUO AUTWYV KAl HOVO TWV
TPOKABOPIOUEVWY AVTIKEIMEVWY, AAA TOU ETIITPETTOUV, HECW EVTOAWV
TIPOYPAUHATOC, TO OXESIAOUO VEWV AVTIKEINEVWY TIPOCAPHOCUEVWY OTIG
SIKEC TOU AVAYKEC.

T € U0 EQAPHOYH) UTTOPOUUE VA CUUTTEPIAABOULE KAl 1N YPAPIKA OVTIKE(-
peva. Auto onuaivel 6Tt TO AVTIKEIUEVO UTTAPXEL, OANA Sev €xel wTePIKA
XOPOKTNPIOTIKA. TéTola €18IKA AVTIKEIMEVA OE UIO EQAPUOY UTTOPE( va
mpoo@épovTal éTolpa amd 1o mepIBAANov avantuéng, alAd pmopei kat
O TIPOYPAMMATIOTAS VA SNUIOUPYHOEL Kal KAlVoUPYLa AVTIKEIpEVA, péoa
anmd TURHATA KWAIKA.

11. ZYTXPONA NMPOrPAMMATIZTIKA NEPIBAAAONTA
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Ztn Smalltalk,
QVILKELUEVOOTPAPA
yAwooa
npPoypaupatopoy,
KaBeti,
oupnep\agfavopévav
Twv KAdogwy, Bewpeital
avikeipevo. H kAdon
ekAappdvetal gav éva
oTlyHLétuno plag KAdong
avwTéPou ennédou

nou KaAeital petakAdon
(metaclass).

11.1.2 KAdosi¢g

'Onwe AdN avapépae, éva avTIKEIUEVO gival AuTApKEC, €xel SnAadn
SIKA TOU QUOIKK UTTOCTACN KAl TAUTOTNTA. AUTO TIPAKTIKA onUaivel 6Tl
OKOMN Kat av U0 aVTIKEIHEVA EXOUV AKPIBWE TIC iO1EC TIUEG OTIC IBIOTNTEC
Toug e€akohouBouv va mapapévouv duo aveaptnta avtikeiyeva. Ma ma-
padetypa, SVo pmalec kahaboo@aiplong éxouv Ta idla XapaKTNPIoTIKA,
KABE popd WG o€ éva Talxvidl xpnoluomoleital Hévo pia amd auTéc.
MmopoUpe va xapaktnpicoupe Tnv évvola urmdia kahaboopaiptong we
To pdTUTIo SnUIoupyiag avefApTNTWV avTiKelnévwy pmdiac. Kabe ave-
EdptnTo avtikeipevo amotelei éva ottypidTtumo (instance) Tou yevikou TU-
mou urrdAa kahaBooaipiong. O yevikdg TUTTOC eVOC AVTIKEIEVOU KOAE(-
Tat KAA@on (class) kat kaBopilel TIC apyXIKES IBIOTNTEC KAl TN CUPTTEPIPOPA
KABE aVTIKEIPMEVOU TTOU TIPOEPXETAL ATTO AUTH.

2€ £V QVTIKEIUEVOOTPAPES TIPOYPAMMATIOTIKO TTEPIBANAOV N UTTOCTAPLEN
kKAaogwv anotelei Kupiapyo ototxeio. H kKAdon gival n otatikn meptypa-
@1} evOC oUVONOU AVTIKEIPEVWY. ONa Ta avTIKEipEVA SnUioupyolvTal WG
akp1Pn avtiypaga tng KAAong Touc. MNa mapddetyua, S1agopETIKA AVTIKEI-
MEVA EIKOVAC ATTOTEAOUV OTIYUIOTUTIA TNG KAAONG EIKOVA.

11.1.3 1810TNnTEC

Katd tn dnuioupyia Toug Ta S1aQOPETIKA AUTA AVTIKEIUEVA EXOUV TIG IO1EG
1810TNTEG KAl avTIOPOUVV HE ToV (810 TPOTIO O OTTOI0 UAVUUA AVIXVEUTEI
amo 1o TePIBANNoV Touc. KaBéva amod ta avTIKEIUEVA EIKOVAG KAnpovo-
MEl TIC apXIKES IBIOTNTEC KAl TN CUMTTEPIPOPA TOU ATt TNV KAAON €IKOVA.
Q01600 0 MPOYPAUUATIOTAG €XEL TN SLVATOTNTA, LETATPETOVTAG TIG TIUES
Twv 18lotiTwv ToUuC (attributes 1y properties), va diapopewaoel SiagopeTi-
KA TNV €EWTEPIKNA EUPAVION TWV AVTIKEIUEVWY. MTTOpE( emiong e TN OLy-
YPaQn Twv KATAANAWY EVTOAWV KWSIKA VA aVTIOTOLXNOEl SlAPOPETIKEG
gpyaoiec o kaBéva amd autd Ta AVTIKEIJEVA EIKOVAC.

'Onw¢ akpiBwc gival SuvaTtov 0TO PUOIKO HAG KOO0 VA HETATPEYOUE
TO XAPOAKTNPIOTIKA EVOC AVTIKEIUEVOU, Yia Tapddelypa va aAd&oupue
TO XpWHaA evOC ModnAdATou 1} Tn B€éon evog WTIOTIKOU, £TOL KAl OE HLd
QVTIKEIUEVOOTPAPN epapuoyr éxoupe tn duvatdtnTa 1 va aAd&oupe
TO XpWHa, TN B€on, 10 péyebog 1 61molo AANO XAPAKTNPLOTIKO TOU avTI-
KEIMEVOU eMBUHOULE.

Y€ VA YPAPIKO AVTIKEIUEVOOTPAPEC TTEPIBANOV avATTTUENG EPAPHOYWY,
Ol I8I0TNTEC TWV AVTIKEIMEVWV Eival SuvATO va TTAPOULV APXIKES TIMEG KATA
TO OXeSIAOUO, AANA TIC TIEPIOOOTEPEG POPEG EXOUE TN SuvATOTNTA VA TIG
METOTPEPOUE KAl KATA TNV EKTENEDGN TNG EPAPUOYNC.

Katd 1o oxedlaouo piag epappoynig moAAd and ta olyxpova meptBai-
Aovta avamTuéng eQappoywV HAg TAapEXouv KAtaAnAa epyaleia, 6mwg
napdaBupo 18lotATwV (properties window), mou ep@avifouv TNV TIPA
KABe 1816TNTAC EVOC AVTIKEIWEVOU KAl HAG ETIITPETOLV TN UETATPOTTH TOUC.

‘Otav BéNoupE va HETATPEPOUME TNV TIUA HIAG IS1IOTNTAC KOTA TNV EKTENE-
on Mg EQapUoyng, metdn dev xoupe MPOOBacn oTa epyaAgia TTOU pag
TTapEXEL To TTEPIBANOV avAaTTTuéNG, TPEMeL val eMEUBOUE SUVAUIKA E TN
XPNon eVToAwv KwOIKA. XTa TTEPIOCOTEPA AVTIKEIUEVOOTPAPH TIPOYPAL-
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patioTikd mepiBarovta, émwg n Visual C+ + 1y n Visual Basic, pia evtoAn
amédoong TIUAG o€ 1I810TNTA €XEL TN MOPYPN:

Avtikeipevo.ldidtnta =Tn

TNV mapamdvw evtoAr 0 6pog AVTIKE(UEVO AVTITTPOCWTIEVETAL ATTO LA

1816TNTa N omoia xapaktnpilel povadikd To emMOUUNTO AVTIKE(MEVO. ZU-

viiBw¢ aut n 1816TNTa gival 1o ‘Ovoua ToU aVTIKEIUEVOU.

/

XAPAKTHPIZTIKA ANTIKEIMENOXTPA®QN NMEPIBAAAONTQON
ANANTY=HZ EOAPMOIQN

To BaoIKOTEPO XAPAKTNPIOTIKO EVOC AVTIKEIMEVOOTPAPOUC TTEPIBANOVTOC avATTTUENC EQPAPUOYWY
gival, 6mw¢ RN mpoava@épayls, N KAAon. Eva mpayuatikd avTIKEILEVOOTPAPES TTEPIBANNOV aVATTTU-
&Ng epappoywv mpémel va S1aBETEL AKOWN TA TTAPAKATW XOPAKTNPIOTIKA:

Ynootipi§n apnpnuévwy Tonwv (Data abstraction). K&Oe avtikeipevo meptypdgetal wg vAomoi-
non agnenuévwy Tumwv. Kdbe apnpnuévog Tumog éxel we Sopikd Tou otolyeia dedouéva Kal ou-
YKEKPIMEVOUC KAVOVEC CUUTTEPIPOPAC. EVa OVTIKEIUEVO TTEPLYPAPETAL ATTO CUYKEKPIUEVEC IOIOTNTEC
KOl KATA TNV EKTENEON TNG EQAPHOYNS AABAVEL HOVO TA UNVUMATA TTOU TO AQOPOUV AyVOWVTAG
otidrimote AANo oupPaivel oto mepIBANov Tou. AuTo e€ac@aliel 6Tt KABE TP A TOU TTPOYPAUUATOC
€MNPEALEL HOVO TA AVTIKEIEVA TTOU TO AQOPOUV Kal £XOUME AP EAEYXO TNG EQAPHOYNAG.
EvOulakwon (Encapsulation). Onwc £xoupe NON avagEépel, O€ Y AVTIKEIUEVOOTPAPH EQAPLOYN
KABE aVTIKE(EVO ATTOTENEL EEXWPLOTH OVTOTNTA KAl TIEPIEXEL EVOWHATWHUEVA TA XAPAKTNPIOTIKA (Se-
Soéva) Kal TOUG KAVOVEG CUMTTEPLPOPAC TOU (UEBOSOUC). H SuvaTtdtnTa €VOC AVTIKEIEVOU VA GUV-
Sudlel eowtepikd Ta dedopéva kal TiG peBASoUG XelPLopoU Tou KaAgital evOUAAKwon. Tnv evOUAa-
KWaon UITOPOUE VA TNV TTAPOMOLIACOUE OaV £Va KEAUPOC TTOU UTTAPXEL YUPW aro KABE avTiKeiuevo
Kat Staxwpilel Tov eCWTEPLKO amod Tov eEWTEPIKS TOU KOOHO. Mg Tnv evBUAAIKWON O XEIPIOUOG KABE
QVTIKEIPEVOU Eival YUOIKA TTLO EUXPNOTOG KAl ACPAANG, YIOTI TA TTEPIEXOUEVA TOU TTIPOOTATEVOVTAL KAl
gival duvatd va petafAnBolv povo pe T aAayn Twv TIHWY TwV ISI0TATWY Tou 1 KE TN Spdon Twv
pueBdSwv mou unootnpilel.

KAnpovopikétnta (Inheritance). Xapaktnplotikd kal péBodol pmopouv va sival kovd og Slago-
PETIKEG KAAOELC TTOU €ival lEpapXIKA ouvOedepéveg. Mia KAAON UTTOPEL va TIEPLYPAPE YEVIKA KAl OTN
OUVEXELD HEOW AUTAC TNG KAAONC va 0pIloToUV UTTOKAACELC (subclasses) avTikelpévwy. H kKAdon amo-
yovog (utokAdon) KAnpovopei kal umopei va xpnotpomotriost Oha ta dedopéva kat Tig pebodoug
TTOU TIEPIEXEL N KAAON TTPOYovoG. MNa mapdadelyua, av mepIypAPOUE HIA YEVIKT KAAOT YEWHUETPIKO
OXNMQ, UTTOPOUE OTN CUVEXELD VA SNUIOUPYCOUE ATIO AUTH) UTTOKAACELC AVTIKEIUEVWVY TPIYWVOU,
TeETPaywvou KA. H Suvatotnta Snuioupyiag lepapxiwv avTIKEILEVWY KAAETAL KANPOVOUIKOTNTA.

MoAvpop@iopdg (Polymorphism). Mg 1o XapaktnploTiko Tou TTOAUHOP@IoHOU TTapéxeTal n duva-
TOTNTA OTO {510 AVTIKEIUEVO VA QVaAQEPETAL, OTO EMITIESO EKTEAEONC TNG EPAPHOYNG, OE SIOPOPETIKEC
KAAOELG, va emM&pA SIaQOPETIKA O SIAPOPETIKA avTIKEIUEVA. AVO 1 TIEPIOCOTEPEC KAATEIG AVTIKEIEVWY
UITOopPOoUV va urtooTNPI{OUV CUUTTEPIPOPEC LE KOIVO Ovopa Kal iB10 Baciko okomd aAAd He SlapopETIKA
gpappoyn. Na mapadelypa, og éva autokivnTo Ta mevtdA Tou ykallol Kat Tou gpévou urootnpiouv
N uéBodo natnoe. Me tn pEBodo matnoe 0 0dnyd¢ Sivel Uia VTOAR yla TNV EKTENEON UIAC Epyaciag,
OaANA N e@appoyn TNG HeEBGSoU ival SlagopeTikr og KABe evTdA. Otav 0 08nyd¢ matroel To YKA(L, TO
auTtokivnTto avantlooel TaxUTNTa, VW TO TTATNA TOU @pévou To emPBpaduvel. H idla cupmepipopd
Tou 08nyou empépel SLAPOPETIKS amoTEAeCHA. Me Tn Xprion TOU TTOAUHOP@IGHOU O TIPOYPAUUATIOTAS
AmAaANGOOETAL ATTO TN CUVTAEN KAl TNV EMAVAANYN TTOAUTTAOKWY SOUWV EAEYXOU PECA OTNV EQAPUOYH.

\
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‘Eva e&wteplk6 prvupa
elval duvatd va
npokaAécoel neploadtepa
TOU €VOG yeyovOTWY oTNV

€@appoyn.

11.1.4 Mé£Bodol

> & TOMA QVTIKEIPEVOOTPAPH TIPOYPAUMATIOTIKA TIEPIBANOVTA, OTTWG N
Smalltalk kat n Visual Basic, éva avtikeipevo gival Suvatdv ektdg amo 1816-
TNTEC va TiEPIEXEL Kal peBodoug (methods). Mia péBodoc ival n epappo-
YN MG EVEPYELOG ETTAVW O€ €va avTIKEipevo. Ot pébodol sival eowTepikd
OTOIXE(O TOU AVTIKEIPEVOU OTTWG Kal Ol IBIOTNTEG.

‘ONa Ta avTikeipeva piag khaong umootnpiouv Ti¢ idieg pebodouc. To amo-
Té\eopa piag peBdSdou emavw o€ éva avTikeipevo ouviBwc emnpeddel Ka-
TroleC amd TIG TIUEG TwV I810TATWV Tou. Ot éBodol UmopovV va VePYrCOuV
0€ éVa AVTIKEIUEVO OVO KATA TNV EKTENEDN TNG EQAPHOYNC, APa Péca Ao
€VTOAEC KWwOIKa. H oUvtaén piag evtoAig ektéleong ueboddou eivat:

AvTikeipevo.MéBodog

11.2 | Ob6nyovpuevog amd yeyovota
TIPOYPAUUATIOMOC

O odnyoupevog amod yeyovota mMPOypPAMMATIONOG (event-driven

programming) €ivai pia pebodoloyia mpoypauaTIoHoU TIOU LaG EMITPE-

TIEL, 0€ OLUVOUACUO HE TOV AVTIKEIUEVOOTPAPH TIPOYPAUUATIONO, VA EK|IE-

TAANEUTOUE TA TTAEOVEKTHHATA TWV OUYXPOVWVY TIEPIBAMOVTWY gpyaciag.

la va YImopECOUE VA KATAVONOOUUE KAAUTEPA TA TTAEOVEKTIUATA TOU
08NYOUHEVOU aTIO YEYOVOTA TTPOYPAMMATIONOU, Oa KAVOUUE TTIPWTA UIa
oUYKPLOT| TOU E TO SOUNUEVO TIPOYPAMUATIOMO, TTOU ATTOTENE TNV TTapa-
S8001aKN HopPN TTPOYPAUMATICMOU.

Y€ MO EQapMOYH TTOU €Xel avaTITUXOEL pe TN @IAoco@ia Tou Sounpévou
TIPOYPAUMATIOHOU, N EKTENECH TNG EEKIVA ATTO TNV APXIKI EVTOAN TOU
TTPOYPAMMATOC KAl N pOr) EKTENECNHC TNC €ival KaBoplopévn and Ti¢ dia-
SIKAoiEC KAl TIC CUVAPTACELS TTOU TIEPINAUBAVEL TO TTPOYPAUUA. ZUPPWVA
HE Ta TTapamavw, To SOUIKO OTOLXEIO TOU TTIPOYPAUUATOG ATTOTEAOUV Ol
S1081kaoieg kal ol CUVAPTACEIC. X& OAN TN SIAPKELA TNG EKTEAEONC TNC
EPAPHOYNG, TO TTIPOYPAUUA Slatnpei Tov EAeYX0 TNG, EVW OTO XPNOTN £XEL
avateOei Seutepelwv pOAOC Kat amAd MANKTpoAoyei kamola Sedopéva,
OTav TO TPOYPAMUA TO ATTAITEL.

AvTiBeTa pe ToV 0dNyOUEVO ATTIO YEYOVOTA TIPOYPAUUATIONOS, O XPrioTNG
ME TNV évapén TnG eKTENEONC TNG EQAPHOYNG ATTOKTA TOV EAEYXO TNG KAl
amo@acilgl, XpNOIHOTTOIWVTAC TO TTANKTPOAGYIO 1) TO TIOVTIKL, TTOLO TUA WA
Tou Tpoypdupatoc Oa ekteNeoTei. KABe evépyela Tou Xprotn Snuioupyei
MNVOUOTA JE TN HOP@PN YEYOVATWY, Ta OTToia avTINAUBAVETAL TO TTPOYPA-
MO KAl aVTATTOKPIVETAL O€ aUTA.

leyovdc (event) eivail pia evépyeia mou avayvwpiletal amd tnv pap-
UOYH, Kal CUYKEKPIUEVA Ao TA QVTIKEIUEVA TNG, Kai TV avaykddel va
avtamokplBei. H mpOkAnan evoc yeyovaTog umopei va yivel €ite amo 1o
Xpnotn ue ™ xprion Tou mAnktpoAoyiou rj Tou movTikioU, gite amd To
ovotnua.
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Mapadeiypata yeyovotwy mou mpokahouvtal amd To xpriotn gival To d-
TNUA KATTolou TTARKTPOU EVTOANAG, N emMA0YN Vo oTolXElou piag Aiotag,
N TANKTPOAOYNON KATIOIWV XOPAKTAPWY OE €va TIAQICLO KEIPNEVOU, N ETTI-
Aoyn evOC QVTIKEIMEVOU HEVOU EMAOYWV K.AT. Q¢ yeyovoTa TTOU TIPOKA-
AouUvTal amod To CUOTNPA UITOPOUKE VA AVAPEPOULE TNV ATTOGTOAN UN-
VUMATWV amo To poASL Tou UTTOAOYLOTH 1} artd AANEC EQAPHOYEC Kal O
TEPMUATIONOG TOU OUOTAUATOG.

11.2.1 Awadikaoieg

> & TOANG and Ta cUyXPOoVa TTPOYPAUUATIOTIKA TTEPIBANOVTA, 0 TPOTIOC
TTIOU O TIPOYPAUUATIOTHG KaBopilel TNV EKTEAEOT TOU TTIPOYPAUUATOC Ei-
VAl JUE OLUYYPAPH TWV KATAANAWY EVTOAWV KWSEIKA TTIOU EVEPYOTTIOIOUV
TO QVTIKEIPEVA TNG EQAPUOYNG KAl TA UTTOXPEWVOLV Va avTiSpdoouv ota
yeyovota mou mpokalouvtal oto mepIBdriov Touc. O KwdIKag yla Kabe
YEYOVOC IOV TIPOKELTAL VA OUMPEL, 0€ AANA TIPOYPAUMATIOTIKA TTEPIBAN-
AovTa YpA@ETal UE TN HOPQN AVEEAPTNTWY TUNUATWY KWSIKA TOU TTPO-
YPAUUaTOC, Tou kahouvtal Stadikacieg yeyovotwy (event procedures),
EVW O€ KATTOL0 AANA TIPOYPAMATIOTIKA TTEPIBANOVTA YPA@ETAL EVIAia.

KdaBe avTikeipevo Tng epappoync avayvwpilel éva GUYKeKPIUEVO aplOud
YEYOVOTWV. Katd CUVETELQ, YA EKEIVN TNV KATNYOPIA TWV TTPOYPAUUATI-
OTIKWV TePIBaAASVTWY TTou urtooTnpifouv S1adIKacie yeyovoTwy, AUTEC
kaBopifovTal amod TNV eVEPYELA KAl TO AVTIKEIUEVO TTOU TIG UTTooTNPIEL

H oUvtaén piag Stadikaciag yeyovotog givat:

AIAAIKAZIA AvTlkelpevo T'eyovodc

EVTOAég KOO LKX

TENOX AIAAIKAZIAX

To peyAAo MAEOVEKTNHA TWV CUYXPOVWYV TIEPIBANOVTWY TTPOYPAUUATI-
oMoV gival 6T KABe avTikeipevo avayvwpilel autopaTa Ta yeyovoTa mou
TO agopouyv Kal E€pel mw¢ Ba avtidpdoel o€ autd. O TTPOYPAPMATIOTAS
O€ Kavéva onpeio Tou mpoypappatog dev xpeldletal va acXohnOei pe tov
TPOTIO TTOU TO AVTIKEiUEVO Ba avixveLoel amo To mepIBANNoV To yeyovdc,
oUTE PE TNV KANON TOU avTioTolKou KAtaAAnAou KWSIKa, n omroia Ba yivel
auUTOPOTA aTTd TO AVTIKEIEVO.

Y€ Wa pappoyr odnyoupevn anod ta yeyovota Sev cupmepAappavoupe
povo Sadikaoieg yeyovotwy, aAA £xoupe Tn SuvatoTnNTa Va CUUTTEPIAG-
Boupe kat yevikég Sladikaoieg | CUVAPTAOELG TTOU KahouvTal Yéoa amd
S1adikaocieg yeyovotwy.

MNa mapdadelypa, av BéAoupe o€ TOAA onueia evog TpoypdupaTog va
yivetal o i610¢ UTTOAOYIOHOC, ATTOPEVYOULE VA XPNOILOTIOIOUE TIG iO1EC
EVTOAEC TpoypdupaTog o€ kaBe Stadikacia yeyovotog, aAAd dnuioup-
YOUUE Hia yevikn Siadikacia YmoAoyioudg epapuolovtag TIG apxég Tou
Sopunuévou TPoyPAUMATIONOU:

11. ZYTXPONA NMPOrPAMMATIZTIKA NEPIBAAAONTA

H €vvola tng diadikaciag
dev anavtdrat pe

tnv {dta ovopacia

o€ 6Aa ta oUyxpova
NPoyPaHUATIOTIKA
neptBdirovta. MNa
napddetypa, otn Visual
C++ oL dtadikaaoieg
ovopddovtal GUVApPTAGELG
(functions).
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"Eva yeyovag givatl duvatd

va npokAnBel Kat péoa

anod evioAég Kwdika. H
enttuxia puag odnyoudpevng
anod yeyovota £QAppPoyng
e&aptdtat and tov 1péno
nou o NPOYPUMHATIOTAG
xpnotonolei ta yeyovota. H
npékAnGn yeyovotwy péoa
and Kdika anoteAel pLa
£€&unvn TEXVIKA.

ATIAAIKAZIA YmoloyLloudg
EVTOAEC KOO LKA
TENOL AIAAIKAXZIAXL

3TN ouVéxela péoa amo kABe Sladikacia yeyovoTog 0To onueio mou Bé-
AOULE VO EKTENECTEI O CUYKEKPIUEVOC UTTOAOYIOUOG KANOUE TN YEVIKN
Sladikaoia:

AIAATKAZIA AvTlxelpevo T'eyovdg
KaAieoe YnoAoyiLoudg ' KAnon tng yevikng diadixkacioag
TENOZ AIAAIKAZIAX

MapatnpoUue Aotmov OTL yla TNV AVATITUEN HIaG OUYXPOVNG EQAPUOYNG
TIPETEL VA EQAPUOCOUME KAl TIG TPELG TEXVIKEG TIPOYPAUMATIOMOU TTOU
€XOUME avamTUEeL. X& pia ouyxpovn epappoyr ouvOuAloupE TOV THNHA-
TIKO (modular) mpoypapuaTiopo, a&lomolwvTag TIG TEXVIKEG TOU AVTIKEL-
MEVOOTPA@POUC Kal TOu odnyoupevou amd yeyovata MPoypauaTIoHOoU,
0oANG e€akolouBoupe va xpnotpomnoloUpe Kal To dopnpévo (structural)
TIPOYPAUMATIONO, A®OoU Ta TIEPLEXOUEVA TwV SLASIKACIWY YEYOVOTWV E&i-
val Sopnuéveg evioléc kwdika. H epappoyn tou Sounuévou mmpoypap-
patiopoL @uoikd &g Slagoporoleital Kat loXUouv 60a yvwpi(oupe yia
TIG METABANTEC, TIC SopEC ENEYXOU, TOUG TIIVAKEG K.A. TENOC Yéoa o€ éva
TTPOYPAUA €XOUME TN SuvaTtdTNTa XPNOIHOTIoINoNG YEVIKWY S1adikaol-
WV KAl CLVAPTHCEWV TToV €TTioN¢ oTnpilovTal OTIC apXEC TOU Sounuévou
TIPOYPAUUATIOMOV.

11.2.2 Pon eKTéAeong eQAPHUOYAG

Av TpooTIaBACOUE VA AVOAUCOUUE TN POH EKTEAECNC HIAC EQAPUOYNS
TTOU AKOAOUBE( TNV TEXVIKT) TOU 08NYOUHEVOU ATIO YEYOVOTA TIPOYPAMMA-
TIopoU kat utooTtnpiel Stadikaoieg yeyovaTwy, UmopoUIE va TNV TTAPOU-
OlA00UE UE TA TAPAKATW BritaTa:

E o XPNOTNG EEKIVA TNV EKTENEDT TNG EQAPHOYNAG.
&

Ta avTiKeipeva TNG EQAPHOYNG TIEPVOUV OE KATACTAON AVAOVAG YE-
YOVOTWV.

T MoAcéva QVTIKEIUEVO avayvwpioel péoa oTto TEPIBANOV TOU KATTOlo
YEYOVOC TTOU TO a@opd, KaAei Tnv avtiotolyxn Stadikacia yeyovotoc.

I Av otn Sladikacia yeyovdTtog €xoupe cuUTEPINGBEL EVTOAEG KWOIKQ,
ekTeENOUVTAL, SIAPOPETIKA N EQAPHOYI AYVOEL TO YEYOVOC.

I Taavrtiksipeva Tng e@apuoyn mepvouv maAl 0 KATAGTACH AVAUO-
VNG yeyovoTtwy (Brua 2).

O TIPOYPAUMATIOTAC SEV Eival amapaiTnTO VA CUMITEPIAAPBEL EVTONEC KW-
O1ka o€ kKAB¢e dladikaaia yeyovotog mou urootnpei{ouv Ta avTtiKeipeva
™G EQAPPOYAC. ATTAG eMAEYEL AUTEC VLA TIC OTTOIEC TOV EVOLAPEPEL TO
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TPOYypAuUa va avtidpd. Av ptia dtadikaoia yeyovotog dev mepléxel Kapia
€VTOAN KWAIKQ, OTIWG €ival QUOIKS AUTO TO YEYOVOC AyVOEITAl TEAEIWC amo
TNV EQAPHOYN, OAV VA Un CLVEPN TTOTE.

11.3 | YAomoinon epappoywv o€ GUYXPOVO
TIPOYPAMMUATIOTIKO TTEPIBANNOV

210 MAPENBOV évag TPOYPAMMATIOTAG KATA TO oxeSLA0UO TNG EQApPUO-
yn¢ é8ve 181aitepn €ugpacn otnv opOr} uAomoinon Tou akyopibuou Tou
TPOYPAUUATOC Kal Sev aoxoAouvtav oxeddv KaBOAou e Tov TPOTIO ETTI-
KOIVWViag Tou XpNoTn Ue TNV EQAapuoyr, a@ol AANwOoTE To TEPIBANoV
gpyaociag 6ev Tou mapeixe kat 1dlaitepeg dSuvatdTNTEG EMAVW O€ AUTO TO
TUAMA TOU TTPOYPAMMATOG.

AvtiBétwc og éva ouyxpovo TiepIBdAhov epyaaiag Sivetal Idlaitepn Euga-
0N OTOV TPOTIO TIOU ETKOVWVEL 0 XpHOTNG KE To cvotnua. Katd cuvémneia
0 TIPOYPAMMATIOTAG Eival UTTOXPEWMIEVOC VA aoxoANnBei 181aiTepa e TOV
TPOTO EMIKOIVWVIAG TOU XPNOTN HE TNV EQapHoyr, Tn diemagn Xprotn
(user interface). Katd 1o oxedtaoud g Slemang Xxprotn, 0 TPoyPappa-
TIOTNG TIPETTEL VA AVTINAPBAVETAL TNV EQAPHOYH ATTO TNV TTAEUPA TOU XPN-
otn. Evag mpoypauaTIoTAG, yid va Snuioupyrioel pia cuyxpovn, GIAIKN
KOl EVENIKTN eQapuoyn, Oa mpémel va SWOEl OTITIKY HoP@r} OTO TTEPIBAA-
Aov gpyaciag mou mapéxel 0To XprioTtn. Ta cuyXpova TTPOYPAUUATIOTIKA
mePIBANOVTA TAPEXOUV OTOV TIPOYPAUUATIOTH OAd Keiva TA Epyaleia
mou xpeldletal yia va dnuioupyrioel éva tétolo mepiBdAiov. Kat puaoikda
Ta pYOAEia aUTA €ival Ta AVTIKEIYEVA.

2TOV KOOMO TWV AVTIKEIMEVWY, EVAG TIPOYPAUUATIOTAG €ival QUOIKO va
&ekva To oxeS100UO TNG EQAPUOYNE ATTO TA AVTIKEIUEVA TTOU TIPOKELTAL
va xpnotpomolosl. H owaotr emAoyr] Twv avTikelpévwy e§ac@alifel o
peydaho Babuo kal T emTuxia eKTENEONC TNG EQAPHOYNG.

MeTtd amod tnv emAoy TwV KATAAANAWY QVTIKEIUEVWY, O TIPOYPAUUATL-
oTAC YVwpilel oleg Ba eival ol mBavég evépyeleg TOU XPrioTN 1 TOU OU-
OTNMATOC €TTi TNC EQappoYNC. Emouévwg eivat eudiakpito mola gival ta
yeyovoTta mou givat Suvatd va avixveUoouV Ta EMAEYUEVA AVTIKEIUEVA.
Ané ta mBavad yeyovota mou Ba cupBouv oto epIBANOV TNG EQappo-
YNG, O TIPOYPAUUATIOTAG EMAEYEL AUTA TTOU B€AeL va a&lomolrioel péoa
amod TNV EQAPUOYN TOU Kal YPAPEL TOV KATAAANAO KWAIKA.

Zuvoyifovtag Ta MapaATTavVW UIMOPOULE Va TIEPLYPAYOUUE TNV avAmTuén
MLOG EQAPUOYNG OE €va oUYXPOVO TTIPOYPAUUATIOTIKO TTEPIBAANOV cav
Siadikacia TPV BnuaTwv:

~

E Zxediaoudc tou tpodmou emKkovwviag Xpriotn-eQappUoyng, emAéyo-
VTOG Ta KATAAANAQ QVTIKEiPEVA.

E KaBoplopuog TG apXIKAG CUUTTEPLPOPAG TWV AVTIKEIMEVWY HECW TWV
1SlotTwv mou umooTtnpifouv.

-/

Anuioupyia Kat EKOEANUATWON KWOIKA.
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NAPAAEIrMA

lMa va yivel katavontog o TPOTo¢ UAOTIOINONG MIAG EQAPPOYNG O€ éva
oLYXPOVO TIPOYPAUUATIOTIKO TTEPIBANNoV, Ba Tov Teplypdpoupe, Bew-
PWVTAG €va UTTOOETIKS TIPOYPAMMATIOTIKS TIEPIBANNOV, TapouaidlovTag
éva am\d mapddetlypa Kal mepypd@ovTag avaluTikd OAa Ta Buata oxe-
Slaopov.

To mpoBAnua cuviotatal otn Snuioupyia Hiag epappoyng mou Ba Stabé-
TEl MAAKTPA, TO TTATN A TwV omoiwv Ba €xel oav amoTéNECHA VA EUPAVi-
Cetal KaBéva amo Ta Tpia TapATTAvVW TIEPLYPAPOEVA Brpata oxeSlaopuol
MG EQAPUOYNG OE €va GUYXPOVO TIPOYPAUUATIOTIKS TIEPIBAANOV.

Anpiovpyia tng diemapnc xpiotn

To MPWTO OTOIKEIO TTOU TIPETTEL VA ATTACYXOANAOEL €vav TTPOYPAUUATIOTH
€ival 0 TPOTIOC EMIKOIVWVIAC TOU XPriOTN KE TNV e@appoyn. Na 1o oxedla-
OUO Aotrdv TG Slema@nig xproTn PEmel va eMAEEOUUE TA KATAANAQ
QVTIKE(PEVA. XTO TapAdelypd pag Ba XpnOIUOTIOIiCOUE:

I évd QVTIKEIPHEVO POpUa To omoio gival To mapdbupo péoa oto omoio
Ba ekteAeital n epappoyn,

I avTIKEipeva MARKTPA EVTOANG L€ TA oTfoia 0 Xpriotn¢ Ba kabodnyei
TNV EKTEAEON TN,

I avTikeipeva eTikETeG ToU Ba eppavi{ouv TG TTANPOPOPIEC.

ApXIKA SNUIOUPYOUE IO POPUA KAl OTN CUVEXELD TOTTODETOUE EMAVW
™C Tpia MANKTPA EVTOANC. Ta Tpia MARKTPA EVTOANG TA EMAEYOULE ATTO
NV £pyaleloBrikn (toolbox) mou pag mapéxel 1o UTTOBETIKO TTEPIBANOV
TIPOYPAUUATIOHOU GTO OTT0i0 BPIOKOUACTE.

Ta tpia mMA\fKkTpa evtoAri¢ Ba Sivouv Tn SuvatodtnTa 01O XPrOTN VA EMIAE-

YEL TO Brita TNG TEPLYPAPC AVATTTUENG LLAG EPAPHIOYNG OE €éva OUYXPOVO

TIPOYPAMMATIOTIKO TIEPIBANNOV, TTOU BENEL va epgpavioTel. MNa va gival Ta

TANKTPO KATATOTIOTIKA, Ba ep@avicoupe emdvw og KABe éva Tov aplobuo

TOU Bripatog mou mpoKeltal va mapouctaletal. AKOUN TTPETEL va armodw-

ooupE o€ kaBéva amd ta MARKTPA éva povadiko évopa, Pe To omoio Ba

EMKOWVWVOUNE padi Tou péoa amd tov Kwdika g epappoync. H peta-

TPOT AUTWV TWV XOPAKTNPIOTIKWY UIMOPEL va Yivel aANAlovTaG TIG TIHEG

(ISI0TATWY TWV AVTIKEIPEVWV.

la 10 uTTOBETIKG CUYXPEOVO TIPOYPAUUATIOTIKO TTEPIBANNOV TTOU BPIOKO-

MOOTE, KAVOUE TIC TTAPAKATW TTAPadOXEC:

I nandédoon TIHWV OTIC ISIOTNTEG TWV AVTIKEIUEVWY YIVETAL PIE XPrioNn
KatdAAnAou gpyaleiou (mapdbupo 18ioTrTwv) ou Slabétel,

I nanédoon MPOYPAUMATIOTIKOU OVOUATOC O £VA AVTIKEIUEVO TTARKTPO
EVTOANC yiveTal péow TN 1816tNTAcg Tou ‘Ovopa,

I n amodoon AEKTIKOU TTAVW OE évVa AVTIKEIMEVO TTAAKTPO EVTOANC YiveTal
péow TNC 1810TNTAC Tou TiTAOG,

I nanddoon ypa@ikol mAvw o€ €va aVTIKEIUEVO TTARKTPO EVTOANG Yive-
Tal péow N 1816TNTAC Tou Elkova,

lNa ta Tpia MARKTPA EVTOANG TIPETTEL VA AVTIOTOLXJOOULE TIG TTAPAKATW
TIMEC OTIC TpoavaPePBeioe IB10TNTEC:
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Avuikeipevo

MARKTpO eVIoAAG 1

MARKTpO EVIOARG 2

MARKTpo evioAng 3

I3w6tnta Twn

‘Ovopa MAnktpoEvioAngBrpal
TitAog 1

‘Ovopa MARKtpoEvioAnGBripa2
TitAog 2

‘Ovopa MARktpoEvioAngBripa3
TitAog 3

>Tn ouvéxela akohouBwvTag Tnv idla dtadikacia, TomoBeTou e T€0oEPA
avTiKeipeva ETIKETA emavw otn @opua. H mpwtn TikETa Ba epIypa@El
TO OKOTIO TNG EQAPHOYNAG Kal Ol TPELG EMOPEVEG TA Bripata oxedlaopou
™G e@appoync. TENog otnv epapuoyr Ba TomoBeTicoOUUE éva aKOUN
TAAKTPO EVTOANC TTou Ba ToU amoSWOOUUE YPAQPIKN LOPYPT), KAl UE TO

ormoio Ba Tepuatifetal n eKTENEON TNC EQAPUOYNAC.

lMNa ta epyaleia ETikéTa 0TO UTTOOETIKO TTPOYPAUUATIOTIKO TTEPIBANOV

IOV 3PIOKOUAOTE, KAVOUE TIG €€ C TTAPASOXEC:

1 €xouv T SuvatoTnTa va eueavi(ouv KE(UEVO TTOU KATayxwpeEiTal Katd
n S1dpkela oxediaong NG epapuoyng, aAAd o xpnotng Sev €xel Tn
SuvaToTNTA VA TO TPOTIOTIOINCEL KATA TN SIAPKELN EKTENEONC TNG EPAP-

Hoyng,

1 n KATAXWPLON KEIUEVOU OE €VA OVTIKEIMEVO ETIKETA YiVETAL HEOW TNG
1616TNTAC TNC TiTAOC,

1 n andédoon MPOYPAUUATIOTIKOU OVOUIATOC OE £V AVTIKEIUIEVO ETIKETA

yivetal péow tn¢ 1816TNTAC TNG ‘Ovoua,

I n guQAvion 1 OXl TOU KEipeVOU Tou TTepIAAUBAVEL éva AVTIKEIUEVO
€TIKETA e€apTaTal amd TNV TIUN TTOU €XeL N 1816TNTA Tou OPaTo Kat N

omoia &éxetal Ti¢ TIHEG AANON¢ ) Weudnc.

2Ta UTTONOUTTA AVTIKEIPEVA TNG EPAPHIOYAS Ba amoSWGCOoUE TIC TAPAKATW

TIHEG:

Avtikeipevo | 1dw6tnta

Etkéta 0 ‘Ovopa
Opaté
Tithog
‘Ovopa

Opaté
Etukéra 1

Tithog

Twni
EtkéraTithog
AAnBig
BrApata avdntuéng pLag epappoyng
EtkétaBhpal
Weudng

XIxedLao6G ToU TPONoU ENKovwviag
XpPAGTN - EQappoyng, entAéyoviag ta
KAtdAAnAa aviikeipeva

H i otnv 1détnta
‘Ovopa gival cwoté va
npoadiopiel Tnv KAdon
and tnv onoia npoépxetal
10 avTikeigevo Kat to poAo
TOU P€Ta OTNV EQAPHOYN.
Ma napddetypa, ye v 1A
MARKtpoEvVtoAngBrpal,
yivetat avtiAnnté 6t
avagepopacte o€ €va
NAAKTPO EVIOAAG Nou
eppavidel to npwto Brpa.
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L& KGBe napdbupo piag
€QAPHOYAG NpEneL va
divetal oo xpAoTn évag
€H@avig tpénog e§6dou
and v eQappoyn, 6nwg
yivetal oto napddeypd
pag pe To NANKTPO EVIOANG
MARKTpoEVTIOAAGTEAOG.

Me auth tnv TEXVIKA
dnploupyoUpE QLALKEG
£@apuoyEq Kat divoupe Tn
duvatdtnta xelpLopouU Toug
aKOMN Kal o€ apxdploug
XPAOTEG.

Avtuikeipevo | 1816tnta Twn

‘Ovopa EtkéraBrpa2
Opaté Weudng
Etkéra 2 ) ) )
KaBoplopdg tng apxtkiAg cupnepupopds
TitAog TWV OVTIKEPEVWV HEOW TWV LOLOTATWY
nou ta xapaktnpidouv
‘Ovopa EtkéraBripa3
Etkéra 3 Opaté Weudng
TitAog Anpioupyia Kat eKo@aipdiwon KOdIKa
MAfiKtpo ‘Ovopa MARKTpoEVTOANGTEAOG
EVIOANG 4 Eiéva  (ewkovidio £E630u)

Bnuata avarroéng puiog spapuoyns

2YeOOOUOS TPOTOV EMKOILVOVING PN GTN-EQUPILOYNG

Kafopiopog s apikiig Gopmeprpopas tTov
OVTIKEYREVOV HECH TOV O10THTOV TOV VToGTHPilovy

Anmovpyio Kol EKEPIARATOGT KOITKA

o

1

2x. 11.4. H SiacUvdeon Tou xpriotn Ue TNV papuoyri oto mapddelyud pag

Metd and Tnv avtiotoixnon 6Awv Twv I810THTWV €XOUUE OAOKANPWOEL
T oxediaon Tng S1000vEEoNC TOL XPAOTN HE TNV EQAPUOYN, £TOL OTIWG
@aivetat oto oxfua 11.4.

Eival xapaKTnploTikd 0TI 0TO UTTOBETIKO GUYXPOVO TTPOYPAUUATIOTIKO
mepIBAAAov ou BPIOKOPACTE, N VAOTIOINCON TNG EMIKOIVWVIAG TOU XPN-
OTN HE TNV EQApHOYH €XEL OAOKANPWOEL xwpig va €xoupe ypdwel oUTeE pia
€VTOAN KWOIKA. ATTAG €xoupe EMAEEEL TA AVTIKEIPEVA KAl ATTOSWOAE TIG
KATAAMNAEC TIHEC O€ OPIOPEVEC aTTO TIC IB10TNTEC TOUC. Mapduola OpWC
oupBaivel Kal og TTOANA TTPAYMATIKA TIPOYPAMMATIOTIKA TTEPIBANOVTA.

O kwdikacg

To TeAeuTaio Bra oL TIPETTEL VA EKTEAECOUE Yia VA OANOKANPwOE( o
oxeSlAoUOC TNG EQApPUOYNC ival N TPooBrKkn Twv evioAwv Kwdika. Méoa
amo TIG eVTOAEC KwOIKA Ba eKTENOUE TIC EPYATIEC TNG EPAPUOYNC.
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370 TTOPASEIYUA LAC ONEC OL TTAPEUPBATEIC OTNV EKTENEDON TNG EQAPUOYAG,
arnd TNV MAEUPA TOU XPHOTN, YivovTal HEow TWV TARKTPWY EVTOAAG.

370 UTTOBETIKO GUYXPOVO TIPOYPAUUATIOTIKO TIEPIBANOV TTou BploKopa-
OTE KAVOUUE TNV €EAC Tapadoxr ava@opiKd e Ta TTPOKAAOUUEVA YEYO-
vOTa aTIO TIG EVEPYELEG TOU XPROTN:

1 To yeyovog mou poKaleital HOAIG 0 XPrioTNG MATAOEL TO aploTEPD
TIARKTPO TOU TIOVTIKIOU, OTAV 0 SEIKTNG TOU TTOVTIKIOU BpiokeTal Tavw
aro6 KAmolo TARKTPO eVTOAA, gival To yeyovog KAIK.

Emopévwg o KwdIKag TNG EQAPUOYNG TIPEMEL VA YPAQTE( 0TIC Sladikaoieg
yeYovoTwv KAIK TWV QVTIKEIUEVWY TTARKTPA EVTOANC.

To matnua KABe MAAKTPOU EVTOANG EUPAVIONG TWV BNUATWY TTPETEL KABE
POPA VA EUPAVICEL TO PAVULA TTOU AVTIOTOLXEI OE AUTO KA VA ATTOKPUTTTEL
TIG UTTONOITTIEC ETIKETEC PUATWV.

O KwSIKAC TwV TPIWV MARKTPWVY EVTOAAC Aotrmov Ba givat:

AIAAIKAZRTIA TIAAKTEOEVIOAAGBANal KA LK ()
ET tkétaBripal.Opato = AAN6GAC
EtTlxkéTaBApa? . Opato = Yeudnc
EttkéToBAUX3.0pato Yeudng

TENOX AIAAIKAZIAX

AIAAIKAZIA IIAAKTEOEVTIOANGCBAuoZ KALX ()
EtixétaBiual . Opaxto = ¥YeudAc

AANONGQ

Yeudnc

Et1xéTaBhua2 . Opato
Et1xéTaBAua3.0pato
TENOL AIAAIKAXIAXRL

ATIAAIKRAZIA [IAAKTIPOEVTOANGBARa3 KALX ()
EtlxétaBiual .Opaxto = ¥Yeudncg
EtlxkéTaBAua2 . Opato = Yeudnc
ET 1kétaBApa3.0pato = AAN6AC

TENOZ AIAAIKAXIAXL

TéNog otn Sladikacia yeyovotog KAk Tou TARKTPOU TEPUATIOUOU MAR-
KTPOEVTOANCTENOC TNG EQAPUOYIC TIPETIEL VA CUMTTEPINGBOULE TNV EVTO-
AR M€ TNV omoia TeppaTileTal n EKTENEON TNG EPAPPOYAC:

AIAAIKRAZIA IIAAKTEPOEVTIOANGTEANOGC KALXK ()
EVTOoAnN TepUATLIOUOU €QAPUOYNC
TENOL AIAAIKAXZIAXL

210 Mapddelypd pag, XpnoIHOTOICAE HOVO TO YeEYovO KAIK, yia Adyoug
am\oTtnTac. H epapuoyri av UAOTIOI0UVTAV O€ TTIPAYHATIKO TTPOYPOUUATL-
OTIKO mePIBANov Ba mapouaciale TOAA KolvA onEia e AuTdA TTOU TTa-
pouclAoTnKav 0To UTTOBETIKO. Oa gixe BEPRata kal TOANG TeplBwpta PeA-
Tiwong kal TOANOUC EVAANAKTIKOUG TPOTTOUC TIPOCEYYIONG, AAAA OKOTTIOC
gival n eloaywyn otn @IAocoia Kal ot pebodoloyia mpoypauaTIoHoU
Kal oxt n emidelén duvatoTATWV EVOC GUYXPOVOU, £0TW Kat UTTOBETIKOV,
TIPOYPAMUHATIOTIKOU TTEPIBANNOVTOC.
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H ektéleon

MO&AIC 0OAoKANPWOOUE TNV TTPOGORKN Tou KWSIKA oTIC S1adIKaoieg yeyo-
VOTWV oV BENouUE va avTIOPA N E@apuoyn, EinacTe o€ B€on va eKKIVA-
OOUE TNV EKTENECT] TNG OTO UTTOBETIKO TTPOYPAUUATIOTIKO TIEPIBANOV
pag. MoAig Eekivoel n epappoyr, Ba epgavifetal n apxiki Tng 00dévn
(oxfua 11.5).

Bijuarza avartolng urag epopuoyns

g

Zx. 11.5. H mpwtn 066vn tou mapadeiyuatog o€ poperi eKTéAeons

3TN OUVEXELa 0 XPNOTNG €XEL TN SuvaTOTNTA TATWVTAG KATTOLO Ao Ta TPiA
aplBunuéva MARKTPA va eupaviosl kamolo amod ta tpia Pripata oxedla-
OMOU TNG E@apuoyn¢ (oxAua 11.6).

Bruata avartoényg prag epapuoyns

Xye010010G TPOTOV EMKOILVAOVIAS YPNCTN-EQUPNUOYNG

Zx. 11.6. Eva armé ta tpia Bripata ektéAeonc tng epapuoyns
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XpNOIMOTIOIWVTAC TO TTANKTPO EVIOARC ME TO YPAPIKO, O XPNOTNG EXELTN
Suvatdtnta KAOe oTiyun va SIOKOYEL TNV EKTENECN TNE EQAPLIOYNG.

11.4 | Ztoixeia ypagpikov
TIPOYPAMMUATIOTIKOU MEPIPBANAOVTOC

H @AikdTNTa Kat N eveli€ia piag epappoyng kabopiletal Kupiwg amo Tov
TPOTIO TTIOU EMIKOIVWVEL IE TO XP0TN Kal cuvepyAleTal P To epIBANov
epyaoiac. To mepiBarlov gpyaciag pag epapuoyng dev mpémel va ival
KOUPAOTIKO Kat SuoxpnoTo. AvtiBeta mpémel va gival euxaploTo, va kabo-
Onyei kal va S1EUKOAUVEL TO XprioTn OTNV £pyacia mou BEAeL va eMITENEDEL

‘O\a Ta oUyXPOova MTPOYPAUMATIOTIKA £pyaleia, 6Twe n Visual C+ +, T0
Delphi rj n Visual Basic, pag mpoo@épouv tn duvatotnta va Sivoue oTI
EPAPHOYEG HOG TETOLA XOPAKTNPLOTIKA PECO ammod TN XPNOIomoinon Twv
YPAQPIKWV. ME TOV TTPOYPAUUATIONS OE YPAPIKO TTPOYPAUUATIOTIKO TTEPL-
BdaAov, mapéxovTag éva elxpnoTo mePIBAANOV EpYACiag OTOUG XPHOTEG,
av€avoupe Tig SuvatdTNTEG TOUG Kal HEYIOTOTIOIOVE Ta amoTeAéopaTa.
EmmAéov, pelwveTal SpACTIKA O XPOVOC Kal TO KOOTOG EKUAONONG TwV
XPNOTWV O€ [ia Kavoupyla Qapuoyn.

‘Eva ypa@Iko mpoypadaTIOTIKO TTEpIBAANoV pdc bivel evuehiia kat Sia-
POPETIKEC SuvaTOTNTEC SNUIOLPYIAC YPAPIKOU TPOTIOU ETTIKOIVWVIAC TOU
XPOTN HE TNV E@appoyr, al\d tautdxpova pag kabodnyei va dnuiouvp-
Y OOUE YVWPILES EQAPHOYEC, APOU TA AVTIKEIMEVA, OTIWG TTARKTPA EVTO-
NG, NioTeg, MhAaiola eEAéyxou, TTANKTPA EMMIAOYNC, TTOU XPNOIUOTIOIOUE OTIG
OIKEC MAG EQAPUOYEC Eival AON YVWOTA OTOUG XPNOTES ATTO EPAPUOYES
YEVIKAG xprione. ETot ot epappuoyég pag Slatnpouv kdmola @Aocopia ou
€ival 6N yvwoTr 0Toug XprioTeC Ao AANEG EQAPUOYEC, OTIWG AOYIOTIKA
@UNAQ, eme€epyaoTEC KELWEVOU 1) BAoelg SeSOUEVWY, TTOU XPNOIUOTTOIOUV
TTAPOUOLA YPAPIKA AVTIKEIMEVA.

Akdua, €va YPAPIKO TTIPOYPAUMATIOTIKO TTEPIBANNOV TTIPOCPEPEL OTOV
TIPOYPAMMATIOTH Ta KATAANAA epyaleia yia ypriyopn avantuén spap-
poywv. Etotpa epyaleia mou mapéxovtat arnd moAAd TPOoypPaAUUATIOTIKA
mepIBANovTa, 6w epyalelodnkeg (toolboxes), epyaleia eko@aApdTw-
on¢ (debugging tools), ebxpnota mapdbupa cuyypaeng kwdika (code
windows), YEVVATPLEC EKTUTTWTIKWV avagpopwy (report generators) cuv-
Bétouv éva mepIBANOV TTOU SIEUKOAUVEL TOV TIPOYPAUUATIOTH) OTO €pYO
Tou. AkOuN Stdgopol 0dnyoi ekTtéAeonc epyaciwy (wizards) Tov fonBouv
OTNV EKTENECN CUXVWV EPYACLWY, OTIWE TN SNUIoUPYIa YOPUWY 1 EKTU-
TWoewV. TENOG éva oUYXPOVO TIPOYPAUUATIOTIKO EPYANEIO EMITPETEL OTOV
TIPOYPOAMMATIOTH VA EKUETANNEUTEL TIC 1ON UTTAPXOUOCEC EQAPUOYEC TOU
OUOTAMATOC, XWPIC va xpetdletal va SnUIovpyei TUAMATA KWSIKA 0TNV
EQAPMOYN TOU YIa TNV EKTENECN EPYACIWV TTOU AON EKTEAEI CWOTA KATTOLA
AAAN E@appoyn.

To amoté\eopa pyaciag pe éva ypa@ikd TTPOYPAUUATIOTIKO EpYalEio
gival n ypriyopn uhomoinon SUVANIKWY EQAPOYWV TTOU EMIKOIVWVOUV
@IAIKA HE TO XpoTN Kal cuvepydalovTal appovIKA He To TePIBAANoV Kal
TIG UTTONOLITIEC EQPAPHOYEC.
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Baokd XapaKTNPIOTIKA OTOIXEIQ TWV YPAPLIKWY TIPOYPAMMATIOTIKWY TTE-
PIBANOVTWY €ival Ta HEVOU MAOYWV Kal Ta MAaiota Stahdyou.

11.4.1 MevoU emAoywv

Ta pevov emAoywv (Menus) HAg ETITPETOUY, KATA TNV EKTEAEON UIAG
EQAPUOYNG, TN YPNyopen MPoofacn o€ Jia EUKOAA TTIPOOTTEAACIUN AioTa
emAoywv. Ot TeploodTepOL XpNoTeC yvwpilouv AdN TIc SuvaToTNTEC TWV
HEVOU MAOYWV a@oU Ta €X0UV 10N XPNOIUOTIOINCEL HECA ATIO YVWOTEG
EQAPHOYEG YEVIKNG XPriONG.

Ta KAAOIKA PeVoU emMAoyWV epgavifovtal 0Tn ypauun Hevou (menu bar)
€voc mapabupou (oxrua 11.7).

H ulonoinon evég pevoy 3x. 11.7. Eva kAQoIKG Uevou emAoywy

en\oywv oe apketd and ta

oUyxpova NPoypapHatiotkd MoAAG mepIBAAAovTa TapEXOLV TN SUVATOTNTA EUPAVIONG HEVOU EMINO-
nepBdAovta yivetal péoa YWV HE TN Hop@®r] TTUCCOUEVWVY HEVOU (popup menu) (oxriua 11.8). Ta
ané oxedlaotkd epyaleia TITUOOOUEVA PEVOU emMAOYwWV cuvnBw¢ eppavifovtal JE TO TTATNUA TOU
Mou NPOCYEPOUY, TOUG 6€€10U TTANKTPOU TOU TTOVTIKIOU KAl TA XPNOIOTIOIOUME YIa TNV EMPAVION
Ene&epyactég pevou OUVTOPWV EMAOYWYV OE CUYKEKPIPEVA ONUEI TNG EQAPUOYNAG.

enloywv (Menu Editor).

Zx. 11.8. Eva mtuooduevo pevou emAoywv
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Zx. 11.9. Mia ypauurj epyaleiwv

STIC EQAPUOYEC Hag, av BENoUUE va SWOOUUE €va CUVTOUO TPOTIO TIPO-
oBaong oTIC TTo CUXVA EKTENECIHEG ETMIAOYEC EVOC UEVOU, O KAAUTEPOG
TPOTOC €ival n dnuiovpyia ypapupwv epyaleiwy (toolbars) (oxrua 11.9).
Mia ypappn epyaleiwv pmopei va uhomotnBei oAU eUKoAa pie Tnv opado-
ToiNON AVTIKEIUEVWYV EIKOVAC i TTANKTPWY EVTOANG TTOU T TOTTOBETOUUE
KATW armd Tn YPOMH MEVOU KAl TOV aVTIOTOIXO KWAIKA.

11.4.2 MAaiota dtahdyou

Ta mAaiota Stahoyovu (dialog boxes) (oxrpa 11.10) e€acpahilouv évav
Aapeco S1dhoyo NG EQAPHUOYNG UE TO XPNOTN. NOANEC PopEG KATA TNV
EKTENEON UIOG EQAPHOYNG EivVal AVAyKaAio 0 XprioTNG va ETIKOIVWVE( UE
Vv epappoyn. Méoa and ta maioia StaAdyou ival Suvato va epeavi-
OTOUV UNVUMATA TIPOG TO XPNOTN, AAAA KAl 0 XPrOTNG UMOPE va El0AYEL
karmota Sedopéva otnv epapuoyn.

Zx. 11.10. Eva mAaioto
S1aAdyou

Ta meplocdTepa oUYXPOVA TTPOYPAMMATIOTIKA EPYAAEIN TTAPEXOUV OTOV
TIPOYPAUMATIOTH €TOLUA TTPOoKaBopLouéva MAaiola Slahdyou TTou pmopei
Va XPNOIMOTIOINCEL OTIC EQAPHOYEG Tou. Ta mpokaBoplopéva TAaiola
Slaldyou €xouv To MAEOVEKTNHA OTL Slatnpeouv TNV idla gihocopia e
1o mepIBANNov epyaciag, apou ival TAVOUOLOTUTIA PE TaA TTAAICIA TTOU
ep@aviel To cLOTNUA OTAV TIPETIEL VA ETTIKOWVWVHOEL PE TO XPHOTN, Yla
napadelypa oe mepimtwon AdBouc. X éva mpokaboplopévo mhaioto Sia-
Aéyou €xoupe T SuvatdTnTa va gp@avicoupe Siapopa TANKTPA, OTIWG
MARKTPO emKUpwonc (OK), akupwonc (Cancel) kat emavainyng (Retry).
H epgpavion twv mpokaboplopévwy maiciwv Sladyou yivetal péow ou-
VAPTACEWVY TNE YAWOOAC TTPOYPAUUATIOHOU.

Av kavéva amoé ta mpokaBoplopéva mAaiola S1aAdyou TToU LA TTPOOPE-
PEL To EPIBANNOV TIPOYPAUMATIOHOU SV KOAUTITEL KATTOlA AVAYKN TNG
EQAPUOYNAC Mag 1 Oev pag eKPPALEL N TUTTOTTIOINGT TOUG, £XOULIE GUOIKA
™ SuvatdTNTA TOTTODETWVTAC AVTIKEIUEVA EMAVW OE Ia POpUa va Sni-
oupynooupe ta O1KA pag maiola dtahdyou.
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H oxebdiaon

evég nAatoiou

dlaAdyou npenet

va avtpetwnidetal

and tnv nAgupd tou
xphotn. MNpénet va
Xpnaotponotouvial
katavontd pnvdyata
Kat va epgavidovtat ot
KAtdAANAEC NAOYEG yLa

\ v nepiotaon. Yy,




0 npoypapuatoThg o€ £va
oUyxpovo NpoypapHatioTiké

nepBdAov avipstwnidet
KdBe oAoKAnpwuévo
npéBAnua cav Hia
ave&dptntn e@appoyn. Av
Kdnota and TG EQapHoYEG
nou Adn Katéxel ynopei
va enAUoeL 10 NPARAnua,
TOTE €XEL TNV EUXEPELT

va TN XPNOLHUOMNOLACEL.
Autég o Tpénog
QVTIHET®NIONG KaAeital
EPUPHOYOKEVIPLIKOG
(document-centered
view) Kat anoteAei

€va uPniou emnédou
oUotnpa noAudlepyaasiag
A ouveNITEAEONG
(multitasking).

11.5 | Emkowwvia pe GANEG EQAPLOYEG

Ol TTPOYPAUMATIOTEG OTOV TTAPASOCIAKO TTIPOYPAMMATIOUS TIC TTEPIOCO-
TEPEC POPEC ayvooUoav UTIAPXOUCEG EQAPHOYEG, Ylati To mepIBaAAov
epyaociac kabBiotovoe SUOKOAN TN Cuvepyacia Touc. ETol Katépeuyav
01N oLYYPAPN TUNUATWY KWSIKA Yla TNV EKTEAECH EPYACIWY, TTOUL 6N
ekTeENOVOE 0pBA pa ANAN pappoyn.

‘Ouwg Ta ovyxpova TEPIBANOVTA Epyaciag TAPEXOUV TOUG UNXAVIOHOUG
yia uPnAou emmédou emkovwvia PeTaL SIAPOPETIKWV EQAPUOYWY, TOU
AEITOUPYIKOU CUOTHHATOG KAl TNG EPAPHOYNG HAG KAl HAG EMITPETOUV
€101 TNV eKPETANNEUON ETOIHWVY BIBAIOONKWY TTpOoYpapdTWY, EAATTWVO-
VTAG KAl TIG OTTAUTAOELG O€ oLUYYPAPr KwEIKA.

EmmAéov péoa amd Tnv EQappoyn KA LTOPOUE Va EXOUME TTPOGRaon
Kal EMKOWwvia e AAOU TUTTOU EQAPUOYEC YIa TNV AVAKTNON Kal avAAu-
on dedopévwy SIaPOPETIKAG LOPPNC. ZUYKEKPIUEVQA, HECA aTTd HIa EQap-
Moyn Mag, ummopoUue va eme€epyacToUe Ta dedopéva evog AoyIoTIKOU
@UANOU, VA LOPQPOTIOINCOUE KAl VA EKTUTTWOOUE TUAATA KEIWEVOU TTOU
€XOUV YPAQTE( UE Evav eMeCEPYAOTH KEIUEVOU, VA XPNOIUOTIOINOOUE £va
TTPOYPAMA ETMIKOIVWVIAG Yla va OTEINOUME 1 va SEXTOUUE UnVOUATA, Va
avaAUooupe Ta dedopéva piag umdpyxouvoag Baong dedopévwy, va anel-
Koviooupe ypa@Ikd ta §edopéva pag mou mpoépxovTal anod Eva mpoypa-
pa mapouoidoewy (oxApa 11.11).

O1 oUyxpoveg Texvoloyieg oLUVOEONG PaG EMTPEMOLV péoa ammo tn SIKN
pag epappoyn TNV aflomoinon Twv dedopévwy piag AANg ave€aptntng
eEWTEPIKAC EPapHOYAC. YTTApXouv U0 TPOTIOL ETTIKOIVWVIOE EQAPUOYWY,
PAIVOUEVIKA {8101 amd TNV TAEUPA TOU XPrioTn AANd e TEXVIKEG Slago-
POTIOIAOEIG.

Zx. 11.11. Zuvepyaoia 51apopETIKWY TUTTWV EQAPLOYWY

Me tov mpwTo TPOTOo, £Xoupe Tn Sduvatotnta dtacvvdeong (linking) Twv
Sedopévwv piag AANNG epapuoynig He tn Sikn pag epappoyn. Ta dedo-
péva TNG AAANG EQApPPOYAC TTOU XPNolomoloUue otn SIKN pag, Ppioko-
VTal 0€ KATTOLO EEXWPIOTO APXEIO TOU CUCTAUATOC. Me TNV TEXVIKA AuTH,
N €EQAPUOYN KOG KATAPEVYEL 0TO apxeio kal avtAel Ta dedopéva, 6ToTE
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Ta XpElaoTei, Xwpic va empPaplvetal og xwpnTikotnTa. Ta Sedopéva autd
NG AANG EQAPHOYIS TTAPARIEVOLV TTIPOCTIEAACIHIA OE OTTOLAdNTIOTE TPITN
€pappoyn umopei va ta xpetaotei. Na mapddetyua, éva apxeio eikdvag
eival duvatod va mpoomeAavveTal amo TNV epapuoyr dnuiovpyiag Tou
(QUOIKA, Kal TauTtéxpova va sival dtacuvdedepévo TG00 0TNV EQAPUOYN
pag, 600 Kal o€ KAmola Tpitn epapuoyr). Kabe xpovik oTiyun Kat oTig
TPEIC EQAPUOYEC Ba ep@avileTal TO TTIO TTPOCPATA EVNUEPWUEVO APXEIO
€IKOVAC.

H texviki Tn¢ Stacuvdeonc gival 1I8laitepa xprioLUn yla TNV UMOoTHPL-
&n ouvdéoewv mpaypatikoL Xpovou (real-time) petady epappoywv kat
yla TNV Kovr) mpootéhaon 6eSouévwy amd SlaPOoPETIKEC EQAPHIOYEC UE
AUEDN EVNUEPWON TWV TPOTIOTIOINCEWV TOU AVTIKEIUEVOU. MEloVEKTNUA
QUTAC TNG TEXVIKAG gival 0TI mBavr petakivnon twv dedopuévwy amo To
ONUEIO TOU CUCTAMATOC OTO OTIoI0 BpioKovTal £XEL OAV ATTOTEAECUA TNV
aduvapia mpodoaong NG EQapuUoyng pag ota dedopéva autd, av mpo-
nyouuévwg dev yivel evnuépwaon Tou GUVOECHOU: XaPAKTNPIOTIKO TOU
TPOMOU auTtoL cUvdeon( eival 6Tl N Tpomomnoinon Twv SeSouévwy TNG
eEWTEPIKNC EQAPUOYAC UTTOPEL VA YiVEL Hovo Péoa amd TNV epapuoyn
IOV Ta SNUIOUPYNOE LUE EVEPYOTTOINOT) TNG €iTe EEWTEPIKA, €iTE EOWTEPIKA
and TNV EQapPoyN Hag.

O 6&UTEPOC TPOTOC PAC EMTPETEL TNV EVOWMATWON (embedding) Twv
Sedopévwyv péoa otn SIKN pag e@appoyn. Me tnv texviki auth e§aocga-
AiCeTal 0 amOKAEIOTIKOG EAeyXOG TwV Sedopévwy Péoa amd TNV EQAPHOYN
pac. Ta dedopéva dnuioupyouvTal HEca Ao TNV EQAPUOYN MAC 1} avTI-
ypdgovtal amd KAmolo UTIdpXov apxEio Kat amoBnKevovTal 0TnV Qap-
poyn pag. AUTO TTPAKTIKA onuaivel empBdpuvon Tng EQappoyng Hag amod
NV amoyn mw¢ To apxeio mou dnuioupyeital €xel peydho péyeboc, arhd
Tautoxpova eac@aliletal n ac@alela twv Sedopévwy, apou Oev emTpé-
TeTal va tpomormoinfouv amd Kamola AAAn epapuoyh.

Me Tnv TeXVIKN TNG evowpdtwong dUo ekdoxég eival Suvatég. Ta dedopé-
va va SnuioupynBouv eKeivn Tn OTIYUN 1 va gival ndn £Tolua. XTnv mpwtn
nepintwon ta dedopéva dSnuioupyouvTal HE TN XPHOoN Mag AANG epap-
MOYNC TTou gvepyomoleital péoa amd tn SIKn Hag KAl EVOWUATWVOVTAL
Kat' euBeiav otnv epappoyn pac. Na mapddelypa, pe TNV evepyomoinon
Hé€oa amd TV EQAPHOYH HAG KAl TN XPHoN £VOG TTPOYPARATOG eme€epya-
olag elkévag, pmopouue va SnUIoUPYHCOUE éva YPAQPIKO TTou Ba evow-

poTwOei ota Sedopéva TNE EQAPUOYAC HAC. Z€ AUTHV Thy TEpinTwon dev H Baoikn Slagopd
Snuoupyeital KATIOLo {EXWPLOTO APXEIO OTO CUOTNMA Kal ETITAEOV eV HETAEU TWV TEXVIKGOV
umapyxet n Suvatdtnta mpodoBacng amd tn PePLd piag TPITNG EQAPHOYNS dlacivdeonc Kat

O€ QUTO TO YPAPIKO. evowpdtwong sivat o
3TN SdeuTepn mepinTwon, undpxel ave€dptnTo apxeio oTo cUOTNUA, ATTO Tpdnog anobrikeuang
TO OT0i0 Kal TTPoépyovTal Ta SeSoUEVA TTOU XPNOIHOTIOIOUUE OTNV £QAp- TWV OUVEGHEVWVY
poyn Hag. Auto BéBata Sev onpaivel 0TI To ave€dpTnTo autod apxeio Se- dedopEVWV.

OMeveTal amd TNV epapuoyn pac. Eva avtiypa@d Tou EVOWPATWVETAL OTO
apxEio TNG EQAPHOYNG MAG. Av, yia TTApAdELyUa, EXOUE S1aoUVEETEL TNV
EQAPUOYN MAG HE €va AOYIOTIKO @UANO Kal KAmola otiyur 6é\oupe va
EMPEPOVE KATTOLEG AANAYEG, EVEPYOTIOIOUE HECA ATIO TNV EQAPHOYN
pag TNV epapuoyn enegepyaciag AoyIoTIKWYV @UAAWV KAl TTPAYUATOTTOL-
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oUUE TIC emMBuUNTEC aNayEC. Av 0Tn ouvéxela "avoifouue” To ave€aptnto
apxeio Tou AoytoTikol @UANOU TToU UTTAPXEL OTO CUCTNUA, Ba SlamoTw-
OOUUE OTL 0l ANAAYEG AUTEG SeV €XOUV KATAYPAYPEL OE AUTO.

Avakepalaiwvovtag, Ta dedopéva Tou cUVOEOVTAL [IE TNV EQAPIOYH HaG
HE TNV TEXVIKN TNG Slacuvdeong amoBnkevovTal 0TnV EQappoyn n omoia
Ta SnUIolpPyYNoE, evw avTiBeta ta Sedopéva mou cuvdéovTtal TNV EQAP-
MOYN HOG YE TN TEXVIKNA TNG EVOWMATWONG TTEPLEXOVTAL OTNV EQAPUOYN
pag kat amoBnkevovtal padi tng.
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Avakepahaiwon @ Né€eic-khedia

Y& éva oUyXPOVO TTPOYPAUUATIOTIKS TIEPIBANNOV 6TIWC gival aUTA TOU AVTIKEILEVOOTPAPNG

QVTIKEIMEVOOTPAPOUC KAl TOU 08NYOUUEVOU aTTd YEYOVOTA TIPOYPA- TPOYPAUHATIONSG,
HaTIopoU, TPOCPEPOVTAL VEOL TPATIOL UAOTIOINONG TWV EQAPHOYWY, VEQ Odnyoupevog
gpyaleia Kal TEXVIKEC, auénuévo ypapiko mepIBANAov epyaciag, aAd Ta- amno yeyovdta
PAAMNAA Ot KAAOIKEG TEXVIKEC TOU TUNMATIKOU KAl Tou Sounuévou Tpo- TIPOYPAUMATIOUOG,
YPOMMOATIOHOU Eival TAVTOTE aAMapAiTNTEG KAl EQAPUOOCIUEG. AVTIKeipeva,
Mmopei kamolog va avapwtnBei av éva olyxpovo mepiBaAlov kavel Su- K\doel,
okoAn T (wrj Twv TpoypappatioT®wv. H andvtnon oiyoupa givat apvn- M£6060L,
TIKN, 0OV O TIPOYPAUUATIOTAG €XEL TTAEOV WG €QPOOIA TOU éva cUVOAO )

, , , , leyovota,
BonBnudtwyv mou Tov emkoupoLy, Tov eMPBAENTOULV Kal Tov SlopBwvouv
o€ OAN TN SIAPKELA TNC TIPOYPAMHATIOTIKAC Epyaciag Tou. Duoikd otnv Tpomog emkowvwviag
apxn, €vag TPoyPAPHATIOTAC 6o SUCKOAEUTEI e TOV TPOTIO TIOU TIPETTEL XPNOTN-€QapHOYNC,
va 0UVOUACEL ONEG TIG VEEG TEXVIKECG TIPOYPAUUATIOUOU, AAAA TTOAU oUvTO- Moapiko mepiBaiiov
pa Ba e€oikelwOei kal Ba oképTeTal KABE epapuoyn Tou He SPOUC avTl- €MIKOIVWVIaG,
KEILEVWV Kall YEYOVOTWV. Emkowvwvia epappoywy,
To peyaAUTEPO TTAEOVEKTN A EVOC CUYXPOVOU TIPOYPAUUATIOTIKOU TIEPL- MevoU oYV,

BaMovToc gival 0TI pag eMITPETEL va SNUIOUPYHOOUE OTIC EQPAPHOYEC

M\aiola SiaAoyou,
pag éva @IAkS, elXpnoTo Kal euxdploTto meptAaiov epyaaiag yla Kabe

, , , , , Alacuvdeon,
XPNoTn. Ta ypa@Ikd avTiKEiPeva Tou pag mapéyxouv ta meptdiiovta
QUTA OLVEPANOULV TIPOC AUTHY TNV KateLBuvon. Evowudarwon
2 & éva JovTEPVO Kal OAoKANpwEévo TrepIBAANoy, éxoupe TN SuvaTtoTn- K )

T VA EMTUXOUUE TNV APUOVIKH CUVEPYATia SIAPOPETIKWV EQAPUOYWV.
Méoa amo tn Ik Hag EQappoyr WTOPOULE VA EUPAVICOUE Kal Va ETTE-
EepyaoTtoupe Sedopéva amod SlaPOPETIKEG TTNYEC. EMIKOIVWVWVTAG HE TIG
UTTONOLTTEG EQAPOYEC TOU CUCTHHATOC YAITWVOUUE XPOVO Kal KOOTOG,
OAA KUPIWG EKUETAMEUOUAOTE EQAPMOYEC TTOL ION AelTOUPYOUV CWOTA
Kal 0 xpoTtng sival eE0IKEIWPEVOG UE TN XPrion TOUG.

EpwtRoelc - Oépatayiaovlntnon @

1. Na yivel culATNoN OXETIKA UE TA TTAEOVEKTAUATA TTOU LAG TTPOCPE-
pouv ta clyxpova mepIBAAovTa TTPOYPAUMATIOHOU.

2. Mepypayte Tn peBodoloyia avamtuéng piag oLyxpovng EQApUoYNG.

3. MepiypdPte TN por} EKTENEONC HIAC EQAPHOYAC TTOU SIETETAL ATTO TIG
OPXEG TOU QVTIKEIMEVOOTPAPOUG Kal Tou odnyouuevou amd yeyovota
TTPOYPAUUATIOMOU.

4. NeptypdyPte Ypa@IKA avTIKEipeVa TTou gival Suvato va xpnoipormolr-
OETE OTIC EQUPUOYEC OAC.

. AWOTE TOV OPIOUO TOU AVTIKEIUEVOU.
. AwoTe Mapadeiypata aVTIKEIUEVWY O TIPOYPAUUATIOTIKO emimedo.
. Treivai ot péBodoy;

. AWOTE TOV OPLOUS TOU YEYOVOTOC.

O 00 N & Wn

. AT16 TTOU aVTAOUV TA AVTIKEIUEVA TIG APXIKEC IOIOTNTEC KAL TN CUUTTE-
PLPOPA TOUG;
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10. Meprypayte mapadeiypata pevou eMAOYWV Tou gival Suvato va xpn-
OIUOTIOINOETE O€ [l EQAPHOYN.
11. MNola gival Ta TAEOVEKTAUATA TWV TTPOKABOPIoUEVWY TTAAIGIWY SIaAGYOU;

12. Mola n S1agpopd evOg EVOWHUATWHEVOU aro éva oUVOESEUEVO QVTIKEI-
HEevo;

13. Na yivouv eKTIPACELG YIa TIG MEANOVTIKEG £EENIEEIC OTO XWPO TOU TIPO-
YPOUUATIGHOU.
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Elcaywyn

To B¢pa Tng oxediaong Tou TPOTOU e TOV OTToI0 €va TUR A AOYIOUIKOU
€PXETAL OE ETTAPN HE TO XPNOTN €ival TPWTAPXIKNG onuaciag. Ot urmoho-
YIOTIKEC 1) omoloudnToTe AANOU €id0UC IKAVOTNTEC TTOL €XEL TO GUOTNUA,
KaBwG Kat ol XpNOoTIKEG SUVATOTNTEG TTOU TIAPEXEL, UITOPEl TTOAU EUKOAA vVa
umoTtipunBouv Kat va peivouv ava&lomointeg av n diemagn xpriotn (user
interface) Tng epappoyng dev eivat mpooekTikd oxedlaopévn Kat uAoTIOL-
nuévn. Ot apx€g epyovopiag, UMKOU Kat AoylopikoU, kaBopilouv ekeiveq
TI¢ mpodiaypa@ég mou Ba TPEmel va akohouBoUuvTal WOTE va EMITUYXA-
VETAL anmd TN Hid PEPLA EAaxIoTOTTOINON TNG KATATTOVNONG TOU XProTn
Kal amoé TNV AAAN PEYIOTOTOINON TNG WPENMUOTNTAG Ao TN XPrioN Tou
OUOTAMATOC. Oa TIPEmel va Yivel KaTavonTo WG O TPOTIOG EMKOIVWVIOG
TOU CUCTNMATOG HE TO XPioTN Eival £§i00U ONUAVTIKOG e TO D10 TO TTE-
PLEXOUEVO TOU.

AldakTiKoi oTOXO!L

>TOXO0l TOU KE@aAaiou auTou gival ot pabnTéc:

U va pmopouv va epapuocouV BactkoUg KAVOVEG TNG EPYOVOLIAg Aoyt
OMLKOU

U va avantu€ouv e€10tnteg oxedlacuou mepIBAAovTog SIEmagrg

U va urmopouv va uhomololy éva amho, @IMKO Kal eUXpNoTo TepIBAi\ov
Slemagnig

MNpogpwTAOELG

3 OewpEi amOTPEMTIKO OTOIXEIO YIa va aoX0ANOEig LE Eva TTPOYPAUHA
TO YEYOVOG OTL TAPOUCIALEL avopolopop@ia o oxéon PE O,TL LEXPL
OfUEPA €XELG ouvnBioel;

3 Xuppepileoat Tnv dmoyn &TL éva AoylouIKO gival TOCO Mo XPHOLUO,
000 TILO ATAO €ival 0Tn Xprion Tou;

w

NopiCelg 6Tt undpyxouv kavéveg oxediaong Aoylopiko;

3 TMotevelg 6Tt n emAoyn XpWHATWVY o€ éva AOYIOMLKO otnpiletal amo-
KAEIOTIKA KAl OVO GTO TIPOCWTTIKO YOUOTO TOU KaBéva;

3 ‘Otav KAvelg ABog XEIPIOPO Ot éva TTPOYPAUUa, Tt Ba NBeAeC va KAvel

OTn CUVEXELD TO TTIPOYPAUUA Yla va o€ BonBnosy;
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12.1 | Alemagn Xpnotn

O 6pog diemagn xpnotn (user interface) eival To 0UVOAO TWV CUCTATIKWV
€VOG OUOTAATOC TO OTIOI0 EMITPETEL APPISPOUN EMKOWVWVIA PETAEY OU-
OTNMATOC Kat XpoTn. H Slemagn Xpnotn €vOg CUOTAUATOC €XEL OXEON
ME To i610 To oUOTNUA, TO XPHOTN TOU CUCTAHHATOC KAl TOV TPOTTIO TToU
aANAembpouv petal Toug (oxnpa 12.1). O dpog Bélel va beiel To on-
MElO EMAPNC XPHOTN KAl UTTOAOYLOTH, TN YPOAUUN EMAPAG THiOWw amo Tn
pia pepLd Tng omoiag Bpioketal n punxavr Kat mow amo tnv dAAn pepLd
0 avBpwmoc. Etot Aowmdv n Siemagn xprotn mepLExEL OTOIXEID TTOV ival
TUAMOTA TOOO TOU UAIKOU TOU CUOTHHATOG, OGO KAl TOU AOYIOUIKOU TTOU
"Tpéxel" o€ auTo.

Aenagn
xpAoTn

Zy. 12.1. Sxnuatikr avamapdotaon Slemaeric xerotn

Q¢ oTolxElID TOL UAIKOU TOU CUCTAHATOC TToU TrepIAapBdavovtal otn Sie-
A Xpriotn pmopolv va avagepBouv pia 08ovn emaeng, Ui guTo-
ypagida (lightpen) | éva movtiki. Mépn tou AoylopIKoU TG SlEmagng
XPoTn givay, yla mapddetyua, tTa pnvopata AaBoug, Ta nxNTIkAa pnvupa-
Ta, Ta pyaleia TAoriynong, EIkGveC GUPBOAA Kal avTIKEHeEVA TAvw oTNV
0006vn, kaBeti mou S1aBétel To Aoylopikd oav oTtolxeio aAnAemidpaong
TOU OUCTAMATOC UE TO XPNoTn. Me AA\a Aoy, 0 0pog o€ O,TL apopd Tn
AOYIOMIKA TOU UTTOOTAOCN, CNUAivel éva CUVOAO ATTO OTITIKEG KAl OKOU-
OTIKEG TTAPAPETPOUC, TIOU TIAPEXEL O UTTOAOYIOTHC TIPOG TO XPNOTH, LECW
TOU EKAOTOTE EKTENOUPEVOUL TTIPOYPAMUATOC, UE OKOTIO TNV KAAUTEPN
EMIKOVWVia Kal ouvepyaoia peta&y avBpwmou kat punxavric. Mmopouue
VA TTAPOUOLACOUE TN SIEMAQN XPoTN 0av KAVAAL EMMKOIVWVIAG METAEY
XPNOTN Kal UTTOAOYIOTH.

2T0 TTAPOV KEPANALO N €0TIACN TOU EVOIAPEPOVTOC MAG YivVETAL LOVO OTaA
oTolxEla EKElvA TTOL AVAPEPOVTAL OTO AOYIGUIKO.

KdaBe xpovikn otiyun otnv kabnuepivi pag (wn, pag mepiBailouvv dia-
@opa POoIdvTa He KAAA 1) doxnua oxedlaouévn diemagn xpriotn. Oco ta
TpoiovTa yivovTtal Mo cUVOETa, €I0IKA OTAV TIPOKEITAL YIA NAEKTPLKEG KAl
NAEKTPOVIKEG CUOKEVEG, TOOO TILO GUXVA 0 XPAOTNG amoyonteleTal and
T SuokoAia mou mapoucidlel 0 TPOTIOG XPrioNG TOUG Kat TTOAU cuxvd Sev
€xel tn 6140eon va kdvel kapia mpoomdbela yia va Ta Katavorjoel Kal va
TA XEIPLOTEL

Méoa otov 6po emikolvwvia pe To Xpriotn mephapfdvetal n évvola tng
aMNAemidpaong Tou XprioTn HE To TIPOIOV. Tt Umopei va KAVEL 0 XpNoTng
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X710 eykupoTato Aeikd HAektpikwv dpwyv, IEEE Standard Directory of Electrical and Electronics Terms,
n évvola g Aé€nc interface amodidetal pe Tov 0po shared boundary, o omoiog petappdletat "kowvd
1 Stapolpalopevo 6plo 1) cUVOpPO"

Y& ékdoon G EMY (EN\nvikn Etaipeia Emotnuévwy HAekTpovikwv YoAoyloTwv Kat MANpo@opIKig)
0 6pog interface amodidetarl pe Tn Aé€n dtacuvdeon. Akopa yia tnv amddoon tou 6povu interface
XPNOlUoTolouvTal ol AéEEIC EMKOWVWVIA, TPOTTOC ETTIKOIVWVIAC, AVTIMETWTTION KAl TTPOCAPUOYN. Z€
Mo TPOOPATEG EpUNVEIEC 0 Opo¢ oTa EAANVIKA amodidetal wg Slemagn XprioTn, 6po¢ o omoiog ivat

0 EMKPATEOTEPOC.

~

J

LE TO TTPOTOV, Kal TL UTTOPEL VO KAVEL TO TTIPOTOV yia TO XPNOTN, Eival uEpn
NG EMKOIVWVIAG TOU XPAOTN UE TO MPOTOV. H xpnotudtnTta 1 YN €vog
TPOIOVTOC €apTATAL TTOAEG POPEC ATTO TNV IKAVOTNTA TOU KATAVAAWTH
Va TO XEIPLOTE( pe emituyia. Eav évag xpriotng dev umopei va e€akpiBwoel
TIWG AEITOUPYEL €va TTPOTOV, TOTE N EMIKOIVWVIA TOU TTIPOIOGVTOG HIE TO XPN-
oTn givat EAMITAG KAt N XPNoTIKOTNTA TOU TTPoidvTog Bewpeital autopata
ATTOTUXNHEVN.

12.2 | Tomot Siemagng xpRotn

H peydAn moikihia mepIBarAovTwy AOYICUIKOU €pepe oav emakoAoubo
TNV mapaywyn Kat mapouaoia, 1dlaitepa HEXPL TNV Tponyouuevn Sekae-
Tia, SlagopeTikwy TUTTWV SlEMaPnS XPNOoTN. To TPOBANUA TTOU TTIPOEKUPE
a@opPoUCE KUPLA TO VAIKS, a@oU 0 PUOIKOG ENEYXOG TOU (TANKTPOASYI0,
TTOVTIKI K.ATL.) €ival AOYIKOG KOl CUYKEKPIUEVOC, AAA Ta TTpoARuata dp-
Xi{av amo TI¢ TOAMEC TTOIKINEC AOYIOUIKOU, TTOU EiXaV OOV ATTOTEAECHA TN
ouxvoTaTn evallayr mapaoTAcEwV 0TnV 004vn Tou UTTOAOYIOTH.

O tUmo¢ SlEMaPAC XPHOTN TTOU APXIKA TTAPOUCIACTNKE NTAV BACIGHEVOG
o€ evtoln (command-based). O xpr|oTNG, Yla va EMKOIVWVIOEL LE TOV
UTIONOYLOTH, €TPETIE VA TTANKTPOAOYHOEL KATTOL EVTOAR 1] MIA OElpd armmd
EVTOAEC, avaloya e To mepIBAANov AoylopikoU oTo omoio BplokdTav. Xa-
POKTNPLOTIKO TTapAdelypa TETolou TUTTOU SIEMaPg XprioTn mapeixe To
Aertoupyiko cuotnpa DOS. Autd To €idog Siemagrig xpriotn amartovoe
TEPLOOOTEPA ATIO TOV AVOPWTTIVO TTAapdyovTa, Tapd and ToV UTTOAOYIOTH.
O xprRotng émpeme va gival e161kd¢ 0Tn YAwood mou UTTooTAPLLE TO TiE-
pIBAN\ov epyaciacg, woTe va Umopei va peytotomoinbei n anodoon Tou
UTToAOYLOTH. MEPIKOI KOTAOKEVAOTEC UTTOAOYIOTWVY TTpooTddnoav va Ee-
mEPACOLV AuTO To TTPOPRANUA BETovTag KATTOLEG ANNEC TTPOSIAYPAPEC OTN
oxediaon Tou TPOTIOU EMIKOVWVIACG XPOTN KAl UTTOAOYIOTH.

Mia mpoomndBela €ytve kal oto iS10 To MEPIBANOV TOU AEITOUPYIKOU CL-
otruatog DOS, pe v epgavion tou keAUgoug DOS (dosshell), aAa kat
AMwv mpoypapupdtwy mou Aettoupyouv oto mepidiiov DOS (Norton
Utilities K.A11.). AUTA Ta TTPOYPAUUATA AOYIOUIKOU, AV Kal N @LA\oco@ia Ael-
Toupyiag Toug mapapével n idia, evtouTolg epgavifouv pia meplocdTEPO
@INKA Kal euXpNnoTn Siemagn xpriotn, mpoaodidovtag pia AAAn 6Yn oto
TTOAU auoTnPO TIEPIBANNOV.
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H 1Mo emtuxng Opwe amd OAeC TIg MpooTndBeleg ritav autr tng Apple. H
Apple Atav n mpwtn MOV €loAyaye TN XPrion lkovidiwv Kal ypa@nua-
TwV oTIG O1a81KAGIEG EMIKOIVWVIAG XPriOTN KAl UTTOAOYLOTH, SNUIOUPYW-
vTag TNV évvola tng ypa@ikng diemapng xpriotn GUI (Graphical User
Interface). Autr n poper diemapng xprotn aufAvel Tn AertoupylkoTnTa,
TNV €UKOAia 0TN XPrioN, TNV ATTOTEAECUATIKOTNTA KAl TNV TAXUTNTA TOU
S1ahdyou petall avBpwmou Kal UnXavige.

TNV MEPIMTWON TWV MMPOCWTIKWY LTTOAOYIOTWV IBM Kat cupBatwy, Ta
PCs, katapyriv 6ev unip&av otabepég wg mpog Tn oxediaon tng Slemaprig
XPNotn. O1 0TaBepEC AUTEG avamTuXONKav apyoTEPA YId AEITOUPYIKA OU-
oTAMATA TToU SOUAEUOUV XPNOIUOTIOIWVTAG YPAPIKEC HOPPEC ETTIKOIVW-
viag pe 1o xprotn, onwg gival ta Windows kat to 0S/2. Kat ta 60o autd
mpoidvTta €xouv w¢ MpoTuTo To TTEPIBANNOV TG Apple. Feyovdg maviwe
gival mwg ol urmohoylotég Macintosh tng Apple avayvwpi{édvtouoav péxpt
TPV ammo Aiya xpovia arm' GAoug oav oL TTEPIOCOTEPO CUVETTEIG TIPOCWTTIKOI
UTTOAOYIOTEG 0TO B€pa TG SlEMaPNS XPNoTn.

Ta GUIs Bewpouv éT1 0 KOOUOG armoTeAEiTal amd avTiKeipueva Kat 6Tl evép-
yeleg epappédlovtal mvw Touc. AKOUa, o€ eMimedo €KPPACNC TNG ETIAO-
YN Tou Xpnotn, ta clicks Tou movTikiol avTikaBioTouV TI¢ TANKTPOAOYN-
OEIC.

To GUI givail orjpepa o mio Stadedopévoc kat Snpo@INAg TOTog Slemapng
Xprotn. H Bewpnon mou emitelei, kat mou avagEpeTal mapandvw, GUY-
QWVEL amdAuTa PE TIC BEWPrTEIC TOU AVTIKEIMEVOOTPAPOUC Kal Tou odn-
YOUMEVOU Ao YEYOVOG TIPOYPAMMOTIOMOU OXETIKA YE TA AVTIKEIPEVA Kal
Ta yeyovoTa.

XapaktneIoTIKA YPAPIKWYV SIETMAPWV XPROTN

Ta Baoikd xapaKTNPIOTIKA TWV YPAPIKWV SIEMAPWVY XpNoTn givat:

1 Hemedvela epyaoiag: Eival n ypagikn Stapdpewon tng 08évng tou
UTTOAOYLOTH, METATPEMOVTAC TN O€ £va "NAEKTPOVIKO ypaPeio”

I TamapdBupa: Eva mapdBupo amotelei pia maparAnAdypappn eviaia
meploxn dpaotnploTiTwy oTnV 006vn Tou UTTOAOYLOTH. Méow TWV
TapabUpwWV TPAYUATOTIOIOUVTAL Ol KUPIEG EPYATIEC AVAKTNONG KAl
enefepyaaniag Twv MAnpooplwyv. Bacikd otolxeia mapabupwy gival
(oxAua 12.2):

1 N WEENUN em@avela, SnAadn o xwpog Tou mTapabupou péca oTov
OTT0{0 PUITOPOUV VA avaKTWVTAL Kal va eneEepydlovtal Slapdpwv
Tonwv 6edopéva,

I nypauun titAou (title bar), otnv omoia epgaviletal To dvoua Tou
mapabupov,

I N YPAUURA pevol (menu bar), otnv omoia gpgavifovtal AeKTIKA ol
opadomoINoElG TWV SPACTNPIOTATWY TIOU TTAPEXEL TO CUYKEKPIJE-
vo apabupo,

1 nypauun epyaieiwv (toolbar), otnv omoia mapouaotdovtal U &l-
KOVidla Ol TTI0 GUXVA XPNOIUOTIOIOVMEVEG AEITOUPYIEC TTOU UTTOPEL
va emiteAel 0 XprioTng péow Tou mapabupou,
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MAnktpo
EAaxiotonoinong

< < MARKtpo
MARKTpO Mpappn ;
Mevol EAéyxou  Tithou Meytotonoinang
Mpappn MAAKTpo
Mevou Tepuatopol
Mpapun
EpyaAeiwv
Q@éApn
enupdvela
lpappri Mpaupég
Katdotaong KuMong

Zy. 12.2. Baoika otoixeia mapabupwv

n Ypauun katdotaong (status bar), émou spgaviovtal mAinpogo-
pieC OXETIKA UE TO TAPABUPO Kal Ta OToIXEla TOU,

ol ypappég kUAong (scroll bars), ot omoigg gival n opi{ovTia Kat n
KOTAKOPUQN, KAl EMTPEMOVV TN UETAKIVNON TOU OTTIKoU meSiou
TOU XPriOTN, OTNV TTEPIMTWON IOV TO EVPOG TOU TTaPaBUpoU eival
MIKPOTEPO TNG ETMPAVELAG TOU,

TO MAAKTPO HEVOU eAéyxou (control menu), To omoio mephapBdvel
MEVOU EMAOYWV HE EVTOAEC XEIPIOHOU TOou Tapabupov,

To MAAKTPO eyloTomoinong (maximize button), mou peylotomolei
To péyeBog Tou MapaBUpou woTe va KatahapuBdavel Ao To €UPOG
NG obdvng,

To MAAKTPO ghaylotomoinong (minimize button), mou éxel ocav amo-
TéNEOUA TN PeTaTPOT Tou TapaBUupou o€ gIkovidlo,

TO TTANKTPO EMavagopdc (restore button), mou emavagépel To ma-
PABuPO 0TO MPONYOUUEVO TOU PéyeBog,

To TMANKTPO TEPMATIONOU (close button), mou kAgivel To mapdBbupo.

I Taypagikd avtikeipeva: ATOTENOUV TN BAoN TNG YPAPIKNAG SIETAPNG
XPNoTn. KaBe avtikeipevo €xel 0ploUEVEC IBIOTNTEG Kal e KABE avTi-
KeiMEVO 0 XpPNOTNG UTTOPEL va eMITENEDEL OPIOUEVEG Epyanieg. Eva
avTIKeipevo pmopei va mepiéxel AANa avTIKEIpEVa, Ta omoia cuvrBwg
opadomotovvTal Ye BAcn KATolo KPITAPL0 (AOYIKO, AEITOUPYIKO KAL),

I O 6¢ikteg TOU movTiKIoU: Eival Hikpd ypa@ikd avTikeipeva mou Sei-
XVOUV TO ONEIO OTO OTTOI0 TTPOKELTAL VA YiVEL N EMOMEVN EMAPN TOU
XPNoTN ME To ouoTnUa. Ot Hop@EC TOU OeiKTN €ival TIOIKIAEC KAl AVTI-
OTOIXE(TaL ATTO HIa O€ KABE S1aPOPETIKOV TUTIOU €pYACia TTOU EKTENEL
TO oUCOTNMA.

220 ANANTYZH EGAPMOTQN XE MPOFPAMMATISTIKO MEPIBAAAON



12.3 | Tevikn oxediaon diemagng xprotn

Mpoumobeon yia Tn oxediaon Hiag emTuxnUEVNS SIEMAPRC gival To va é-
XEL YIVEL ETAKPIBWES KATAVONTOG O OTOXOC TTOU TTIPOKELTAL VA EUTTNPETAOEL
TO AOYLOUIKO Kal Ol amalTHOELG XPNOTIKOTNTAG TOoU XproTn amnod autd. O
KOAUTEPOC TPOTIOC yia va amavtnBei n epwtnon "t BéAel o xpriotng va
KAVEL UE QUTHA TNV €QapuoyR;", eival va pehetnBei otnv mpdén n epya-
oia Tou xpriotn. H Siadikacia avantuéng moAamAwv cevapiwy, Stagpo-
PETIKWV HETAEL TOUC, TTOU TTEPLYPAPEL TO KaBéva EeXxwPloToUC TPOTTOUC
AAANAETIOpaONG Kal ETTIKOIVWVIAG PE TO XPAOTN Yla TNV UAOTToINoN TNG
EQPAPUOYNG KAl OTN CUVEXELD N E€aywyr) CUPTTEPACHATOG YLa TTOLO aTTO
autd Ba mpowBrioel KAAUTEPA TOUC OKOTTIOUC TG pYaciag, TAvVToTe amd
Vv MA\eupd Tou XPoTn, givat pia Stadikacia n omoia Ba pémel va yivel
Tiplv amo TNV évapén oxediaong tng SIEMaPig XprioTn Kal n omoia ovoud-
Cetal avaluon epyaotwv xpnotn (user task analysis).

H gmkolvwvia plag epappoynig pe To XpnoTn gival T6oo onpavTikr, 600
KalL TO {610 TO TTEPLEXOUEVO TNG EQAPHOYAG. Xwpig pia KaAn Siemapn xpn-
otn, mBavd o xprotng dev Ba pumopécel TOTE va TAPEL TO AN PEG TTEPLE-
XOMEVO TNG EQapUoYNG. Baoikég apxéc Epyovouiag AoyiouikoU mou Ba
TIPETIEL VA TNPOUVTAL KATA TN oxediaon piag AeIToupyIKng SIemagnig xpn-
oTn €ival oL TapaKATW:

1 Juvéneia: Av n idla diadikacia, n idla evépyela, cuvteleital o Vo 1
TEPIOCOTEPA SIAPOPETIKA HEPN TNE EPAPUOYNC, Oa TTpEmel va Tapou-
oldletal kat va Aertoupyei akpIBwe e tov idlo Tpdmo o€ OAa Ta Pépn.
ATo TN OTIYUR TTOU 0 XpNoTnG €xel S1daxOei va emtelei pia epyaoia,
Ba mpémnel KABE PoPA TTOU KAAEITAL VA TNV EMAVEKTEAETEL, VA XPNOIUO-
mrolel Tov id1o tpodmo.

1 AnmAdtnta: Av uTtapyouv EPLooOTEPOL amd €vag TPOTIOL YIa VA TTOPOU-
olaotei pia Siepyaoia, Ba mpémel va emAeyei n amlovotepn. Av uridp-
XOUV oUVOeTEC Silepyaoiec otnVv epapuoyn, 0a mpémel va yivel kdOe
Suvath mpoomdbelq, £Tol WoTe va Bpebolv ekeivol ol TPOTTOL TTAPOU-
ciaong mou Ba Tig KAvouv va @aivovTal Kal va AElToupyouv 600 To
Suvatd amlovoTepa.

1 Xprion ustagpopwv: Mpémel va XxpnOoIOTTOIOUE TIPOOEYYIOELG TTOU gival
NonN OIKEIEC KAl YVWOTEC 0TO XPNoTN. MNa mapddelyua, v TpoOKelTal
va dnuioupynOsi pia epapuoyn mou va mepidapBavel video kal mpo-
Keltal va 600¢ei oto xprotn n duvatdtnta eAéyxou emavw oTn pon
TOU, TOTE €ival AOYIKO Kal TTIPOTIUNTEO va XpnotpomoinOei ypa@ikn
avamapdotaon Twv MARKTPWVY EAEYXOU TTAPOUOLA LE EKEIVA TTOU XPN-
OlLOTTOIOUVTAL OTIC OIKIAKEG CUOKEVEC video, ol oTToiEC gival ndn yvw-
OTEG KAl OLKEIEG OTO XPNOTN.

1 Edayiotormoinon evepyetwv xpriotn: O Xpriotng MPETTEL VA PTAVEL OTO
emMBUPNTOS YIa AUTOV ATTOTENECHA ME TIC AMYOTEPEC SUVATEC EVEPYEL-
€¢. Ot amaitoUPEVEG TTANKTPOAOYNOELG TIPETIEL VA TTEplopilovTal OTIG
AmoAUTWC AmapaiTNTEG. Ta ONUEia EKEiVA TOU TTIPOYPAUMUATOG TTOU
N €MAOYI TOU XP|OTN UMOPEL VA EKPYPAOTEI E TIEPIOOOTEPOUC ATIO
€vav TPOTouG Ba TIPEMEL va EMIAEYETAL O AlYOTEPO KOTILAOTIKOG Yid TO
xpriotn. Na mapddetypa, 6mou oTn por evog mMPoypdupaTog Xpnot-

T —

H oxediaon evdc kahoU
TPéNOU enkovwviag e
T0 XpNotn givat 1o Yoo

pLag KaAAG @apuoyng,
€101Kd 01O XWPO Twv

£QAPUOYWY MOAUNECWV.
k(P pHoy M )

AnAoUoTepo yia To XpAoTn,
onpaivel BUOKOASTEPO yLa
T0 0XedLAOTA, aAAG auTA N
npoondBela a&icel Tov kKéNo
Kal anatteitat va yiveL.
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poTTolouvTal TIPOEMAEYEVES ETTIAOYEC, Oa TTpémel va apouoidlovTal
ME Hop@n AioTtag A MAAKTPWY €MAOYAC, £TOL WOTE O XPOTNG VA NV
unoxpewOei va MANKTPOAOYHOEL TNV EMAOYH TOU.

AMN\G Kal OTIC TIEPIMTWOELG TTOUL N TANKTPOASYNON €ival amapaitntn, oméd-
Te QUOIOAOYIKOS gival va yivovTtal AdBn oTnv mMAnKTpoAdynon amd Toug
XPNOTEC, To Mpdypappa Oa mpémel emiong va Aertoupyei avaloya. Na
mapddelypa, av 0 XpnoTng MANKTPOAOYHOEL KAl KATAXWPEROEL Uia and-
vTnon-@pdacn éxovtag kAvel AdBog o€ éva onpeio TG, To mpoypaupa Ba
TIPETIEL VA TOU EMTPETEL VA S10pOWOEL TO CUYKEKPIUEVO ONUEIO KAl va NV
Tov avaykAdlel va emavamAnKTPoAoynoel OAOKANPN TNV amravtnon.

I [lapoxn dueonc avadpaonc: Akdpa Kal oTnv TIEPITTWON TTOU TA ATo-
TeAéopata NG mMAoYNG Tou xprotn Sev éxouv oAokAnpwOei, To oU-
OTNUA TIPETTEL VA TIOPEXEL KATIOLA PNVUPOTA 0TO XPNoTN. MepLkEG @o-
PEC 0 XPNOTNG eMAEYEL pia TéTola Sladikaacia Tou n OAOKARPWOH TNG
amattei kamolo xpovo. E€aitiag autrg tng kaBuoTtépnong eival oAU
onpavtikod va §0Bei n dSuvatdtnta otov xpriotn va mdpel kamolo dpe-
00 pvupa amodoxnig TNG EMAOYNG TOU Pe TAUTOXPOVO avayyeAia ot
TO AMOTENEOMA TNG €TOIMALETAL Eva privupa otnv 086vn Tou TUTou
"MapaKAAW TEPIUEVETE, KAVW UTTOAOYIOOUC" TTIPOCMEPEL ETTAPKI TIAN-
pPoPOPNON Kal KaBnouxdadel To XpAoTN 0TI OAA TTAVE KAAA.

Xpdvog amékpiong Tou ouoTruatog ovoudletal o xpovog mou xpeldde-
Tal TO OUOTNUA VA apXIOEl va TTAPEXEl TA ATTOTEAEOUATA UIAG EVEPYELQG
1 utag dtadikaoiag mou {TNoe 0 xpoTNG.

1 [lapoyxri BorBeiag: ZnUavTikd oTolxeio otnv mpoondbela Xpriong evog
TIPOYPAUMATOG €ival N EMiyvwaon amo Tn HEPLA TOU XPrOTN TOU Tt UTTo-
PEl va KAVEL KABE oTIyUr UE To TTPOYypappa. H BonBeia mou pmopei va
AapBavel o xpNoTng katd tn SIAPKELD XPrioNG EVOC TIPOYPAUHATOG
pmopei va givat:

1 on line BonBela, pe TN pop@n KAl TN AEITOVPYIKOTNTA TTOU TTAPE-
XETal ammé OAa Ta oUyXpPova TTAKETA AOYIoUIKOU. O XproTNng €XEL TN
SuvatoTnTa va avatpéEel o CUVOTTTIKEG 0dNYiEC Xpriong Tou TTpo-
YPAUUATOC, O€ EMUEPOUC AEITOVPYIEC, o€ avalnTnon, aveupeon
Kal eme€riynon 6pwv.

1 aueon Bondela, pe T Hopen Twv Ponbwv (assistants) mou mapé-
XOUV Ol TEAEUTAiEC EKOOOEIC TTOAWV TTAKETWV Aoylopikou. O xpn-
0TNG pmmopei va {NTRoEL Kal va TIAPEL BACIKEC TTANPOPOPIEC OXETIKA
HE TIG SuVATOTNTEG TTOU TTAPEXEL O XWPOG GTOV OTToi0 BpiokeTal Kal
TIC TIPWTEG EVEPYELEC TTOU Ba TTPETTEL VA KAVEL

1 éuueon Bonbeia, péow owoTd KAl EMEENYNUATIKA SIATUTTWUEVWY
MNVUUATWVY AaBwv.

I Edaxiotormroinon amouvnuoéveuong: O Xpnotng, yla va UmopEaEl va aA-

AnAemdpdoel pe 1o Aoylopikd, Sev Ba mpémel va Bupdtal mapd Povo

Ta amoAUTwWE anapaitnta. H moodtnta autr mpémel va gival n eAaxt-

otn duvath. Ol Epyacieg TTPETEL val €ival PE TETOLO TPOTIO SOUNUEVEC,
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£€T01 WOTE N OAOKANPWON TOUC VA YIVETAL HELWVOVTAC OTO EAAXIOTO
NV mepimtwon va exdoel o Xpriotng KAmolo Briua.

Evapudvion: Oa npémnel va Aapdvetal cofapd umoyn n mponyouuevn
EUTTEIPIA KAL Ol AVATIOPACTACELG TOU XprioTn amd AAAa mpoypdappata
AoylopikoU. EXovTag KaTd Vou TTwG ONO KAl TIEPIOCOTEPO EVTOVA EUPA-
viCetal pia Taon Tumomoinong evepyelwv Kal Sladikaolwy, Ba mpémel
TO TTPOYPAMMATA Hag va evappovi{ovtal he auTée. MNa mapddelyua, av
TO TIPOYPAUUA HAC, JE TO TTATNHA EVOC YPAPIKOU TTANKTPOU, EKTENEL
Sladikaocia amoBrikeuong, To €lkovidlo mou Tuxov Ba éxoupe amodw-
0€l 0T0 MARKTPO auTto Ba Tpémel va gival pia StokéTa. Txedov OAa ta
TIOKETA AOYIGUIKOU XPNOIHOTIOIOUV AUTO TO €IKOVIOIO Y1a TN CUYKEKPL-
pévn Siadikaoia kal yia 1o xpriotn Oa ival oAU eUKOAO BAETOVTAG TO
va €XEL TN OWOTH avamapdoTacn TNG AEIToVPYIag TToU EMTENEL

Evkauyia: To mpoypauua Ba mpémel va mapoudctdlel eukappia oTig
EVEPYELEC KAl OTIC TANKTPOAOYNOELG TOU XpoTn. MNa mapddelyua, o
£€va TTIPOYPAMHA TTOU O XPOTNG KAAEITAL VO ATTAVTHOEL O€ EPWTNOELS
Tou TUToV "@£AEIG va yivel n kataxwpnon; (N/0)" "Na yivel n diaypa-
o1r; (N/O)", n owoTtA vonuatikd andvtnor tou Ba mpémel va yivetal
amodekt aveédpTnta amd TNV KAtdotaon otnv omnoia Bpioketal To
TIANKTPOAOYI0 (EAANVIKA 1} ayyAIKd, Ke@alaia ) meld).

To mapdadelypa autd mapouolddeTal auEéowE 0T CUVEXELA O€ emimedo

TNQXZAL.

MAPAAEIrMA

! Eioaywyl) otolxelwv
AIABAYXE ONOMA, EIIQNYMO, AIEY®YNXH, THAE®QNO
KANEZE EnlxUpwon (3)

AIAAIKAZIA EnLxUpwon (o)
o <=0
APXH_EHANAAHWHE

TPAYE “No yivel xotaxdpnon twv otoixelwov (N/O);”

AIABATE K
ENINEEE K
[IEPINTQZH “N” , “Vv”, “N”, “n”
o <-1
NEPINTQEH “0”, “o”, “0”, “o”
o <= 2

NEPINTQXH ANNIQY
TPAVYE “IILéote 10 N 13 10 O”
TENOZ EIIINOT'ON
MEXPIZ OTOY o=1 H o=2
TEAOZ EmnLXUpwon

H evowpdtwon Twv mapandvw XapaKTNPIoTIKWY OTA TIPOYPAMOTA AOYICHL-
KOU €XEL OaV ATTOTEAECA VA KABI0TA TO TPOYPappa 181aiTeEPA PIAIKS TIPOG TO
XPNOTN, UE CLVETELD TNV avénon TG S1dBeong Tou XPHOTN Yia EvaoxoAnon

O

0 oxedlaotAg tng
£QApHOYNG NPENEL va
akoAouBel T ouvABeleg
TOU XPAOTN Kal 6XL 0
XPAOTNG va akoAouBel
TG oUVNBELEG TOU

koxsﬁlqotr'\. )

Ltn AUon Bewprcape
6t eivat onpavtiké o
XpAOTNG va anavinoet
anoKAELOTIKA pE €va

vat n éva 6xt, yu' autd
Kat o €Aeyxog yivetal
avaAuTikd Kat yia ta 8o
evdexdpeva.
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TOU ME TO TPOYPAUHa. Eva @AKo Tpoypauua yivetal ypriyopa amodektd. H
KATAOKEUN QINKWV TIPOYPAMUATWY arrautel amd tnv mAeupd tou oxedlaoTh
TNV EMOTPATEVON YVWOEWV KAl PAVTACIAG, WOTE VA UTTOPECEL VA ETIITUXEL TO
KaAUTepo SuvaTo AMOTENECHA YA AOYaPIOCUO TOU XProTh.

daoceig avantuéng tng diemang xprotn

H avdntuén tng Siema@ng xprotn Yivetal PE TETOLO TPOTIO WOTE TO KE-
VTPO eVOIOPEPOVTOG KAl TIPOBANUATIONOU va gival o Xpriotng. Mia faotkn
peBodooyia yia tnv avantuén tng Siemagng xpriotn gival n dnuiovpyia
TTPWTOTUTIOV. ME ToV PO MPWTATUITO EVVOOUE €Va ATTAOUCTEUUEVO [O-
VTEAO TOU CUCTHMATOG TTOU €xel emvonOei pe okomé va meptypdpel tn
AerToupylkdTNTA Tou. H peBodoloyia Snuiovpyiag mpwtoTUou epIAa-

Bavel tpelg doelg (oxripa 12.3):

Mpoodloplopdg
Anatticewyv

—> Yxedlaon

‘EAeyxoq ‘

——  YMlonoinon ‘

Zy. 12.3. @doeic avantuéng Siemagric xpriotn

1 [Ipoodiopioudc amaitioewy, OTOU PEAETATAL KAl avaAUeTal To BEua,
mpoodlopiletal 0 OKOTOG TOU AOYLOHLKOU Kal Ol OTOXOL TTou BETEL, Kal
avayvwpiletal Kat meptypagetal 16oo to mepIBAaAlov oto omoio Ba
AEITOUPYNOEL 00O Kal Ol XPrioTeC TTou Ba e§umnpeTnoEL.

I Syebiaon, OTou eMAEYETAL N EMKPATECTEPN HOPPOTIOINCN SIEMAPNG
XPNoTn MeTadl twv mpoTeivopévwy. H emioyn AapBdavel umdyn tng to
KOOTOC, TO XpOVO eKUABNONG, TIC S1aBEatpeg MNYEC UAIKOU. Anuioup-
YyoUVTal 0APWE TA AVTIKEIUEVA TTOU Ba TO UAOTIOIOVV, Ol EVEPYELEC TTOU
Ba emitehei kABe éva amd autd Kal Ta yeyovoTta ota omoia Ba avtidpd.

I YMonoinon, émou ta éoa meplypdgovtal otn oxediaon ulomotouvtal
ME TN Xprion Twv KATAANAwV epyaleiwv. Anuioupyouvtal Ta amapai-
NTA YPAPIKA, TA NvUpata AddBoug, Ta nxnTika dedopéva.

I EAeyxog, OTIOU TIEIPAMATIKA EAEYXETAL N ATTOTEAECUATIKOTNTA TNC Sle-
TTAPNG XPNOTN OE TMAOTIKA XPrioN HE AKPOATHPIo avaAoyo autoUl TTIou
TTPAYHATIKA armevBuveTal kal ekivd pia dtadikacia BeAtiwong ota on-
peia mou Kpivetal amapaitnto, pe emdvodo otn @daon tng oxediaong
yla TNV TPAYUATOTIOINON TWV ATTAITOUPEVWY PBEATIVCEWV.

12.4 | Ontikn oxediaon

NG SlEMaPC XpoTn

ATI0 Ta BOCIKOTEPA OTOIXEIQ TA OTTOIA TTPETTEL UE TTIPOCOXI VA CUVEKTIHW-
vtal kat va AapfBdavovtal umdyn katd tn dnuioupyia tng Slemaeng xpn-
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oTN MIAG EQAPUOYNG, Eival 60a oxeTiCovTal e TNV EMAOYN XPWUATWY TWV
OTOIXEIWV TNG EQAPHOYAG Kal TN oXediaon Twv HNVUUATWY AaBwv.

12.4.1 To xpwua

To xpwpa Bewpeital Baciko cuotatikd otn oxediaon Tng 08dvNc piag
€Qapuoynes. H ocwotn xprion Tou Xpwuatog urmopei va amodelxBei évag
QTTOTEAECHATIKOG HNXAVIOUOG Yla TNV EMIKOIVWVIA, TNV TTPOCOXH KAl TOV
kaBoplopd Twv onpeiwv mou BéAel va avadeiel pia epapuoyn. H xprion
Tou XpwpaTtog Ba mpémel va yivetal pe mpoooxr Kal pe BAon Tnv Kowvr
avBpwmivn aicOnon avtiAnPng Twv Sla@opwv HETAEY TWV XPWUATWY,
TWV TANPO@OPIWYV TToU UTTooULVEIdNTA AaudvovTal amd autd Kal Twv Ba-
OIKWV apxwv 1ov opilel n Puxoloyia XpwHATWV. To XpWHA EAKVEL TOUG
XPAOTEG, aANG amo tn AavBaopévn xprion Tou pmopei va mpokAnBouv
apVNTIKA amoTeAéoUaTa.

To xpwpa €xel TPELG BaoikoUg AEOVEC XProNG: avayvwplon, avtiBeon, emt-
Kévipwon. H eumelpia OAwV pag Aé€l TG TO XpWHA UTTOPE( va yonTeUEl,
aM\d pmopei kat va anwBel. Ta pwtelvd, (wnpd XpwHaTa, Ta XpWwHaATA
TTOU KAvouv avTifeon pe otidAmote AAo, Tpafouv Ty mpocoxr. Ot Ael-
TOUPYIEC TTOV EMITENEL TO XpwHA gival:

1 va mpokaAei umoouveidnta avtidpdoelg 0w avénon MPOCoX¢ Kal
KATAoTOON EYPHYOPONC,

1 va SieukoAUvel otnv opadomoinon, aA\d Kal 0To Slaxwplopd OTolxEi-
WV TNG EAPHOYNG,

1 va bivel éupacn otn AoYIKr opyavwon TG EQAPUOYNAG,

1 va mpocBEtel evllapépov oTnV EQapuoyn,

1 va BeAtiwvel Tnv emidoon Tou XproTn o€ pia oslpd and emavaiapfa-
VOUEVEC AEITOUPYIEC.

To XxpwHa Tou XPNOIUOTIOIEITAL OTO TTAPACKNVIO €ival TO BACIKS Xpwuad

yla TNV eppavion tng 086vng. AvtiBeTa To XpWHa TTPOCKAVIOU gival TO

Bactko xpwua yla TNV ERQAvIon TNG TANPOYOoPIac. Ta XpWHATA TTOU XpN-

OlLOTTOIOUVTAL OTO TIPOCKIAVIO KAl OTO TTAPACKAVIO TIPETTEL va S1aTNPOUV

kdmola avtiBeon. Mepikd and ta mpoTelvopeva {evyn XPWHUATWY yla TO
TIPOOKNAVIO KAl TO TTAPACKAVIO gaivovtal otov mivaka 12.1.

Mivakag 12.1: Mpotewvépevol cuvduacpoi
napacknviou Kat NPoGKAvVIou

Acnpo MnAe
Mneg Maupo i okoUpo pnAe
AVOIKT6 YKpL Maupo
Maudpo Acnpo
MnAe Acnpo

3TNV Mpoomabela EMAOYNE CWOTOU 0UVSUACUOU XPWHATWY YId TO TIPO-
OKAVIO KAl TO TTAPAOKAVIO Ba TTPETEL va €XoUpE UTTOYN MAG TNV avAykn
Tou Xpnotn va {exwpilel avaueoa 0To MPOOKAVIO Kal GTO TTAPACKAVIO
Kal va avtihapBavetal owotd 1o avBpwrivo pdti ta dvo emimeda. MmAe
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H mukvotnta 006vng avapé-
PETAl WG UETPO TOU OUVOAOU
N¢ mAnpogopiag mou eugpa-
vi(etal 0To eVepyd TUNUA TNG
o0Bédvnc.

N

KE(UEVO TTIPOOKNVIOU 0 KOKKIVO TTAPACKNVIO Sev gival owoTog ouvdua-
OMOC YlaTi TO KOKKIVO @aiveTal oav va gival PmpooTd Kat va TePIBAAEL
TO UTTAE KEipEVO.

Méepikég 0Onyieg yla Tn owoTH XPrion Tou XpWHATOG ival ot EAG:

Juvtnpntiki xprion. H umepBoAikn Xprion XpwHATwY UITopEi va €Xel
apvnTIKO amotéAeopa. H xprion Toug mpémel va yivetal 0To YETPO
o anartteital. Av eggavicoupe otnv 086vn pia Aé€n r Yia mpoTacn
YPOAUHEVN HE CUVOUACUO TTOAWY XPWHATWY, TO ATTOTEAECHA UTTOPE(
va gival eviunwolako, 18laitepa av Kottdpe Tnv 086vn and pakpld,
OMWC aTTd KovTd €ival ToAU mBavo 6Tt Ba umdpxel Suokolia avayvw-
0ONG TOU OUYKEKPLUEVOU KEIPEVOU.

Mepiopiouévoc aptBudc xpwudtwy. Evag kavovag mou UmopEi va epap-
MOOTE( gival n Xprion HEXPL TECCAPWVY XPWHATWY Yla TTApoUGiacn Kel-
HEVOoU, Kal PEXPL EMTTA YLA TITAPOUGIAoN TToU TIEPINABAVEL KAl YPAPIKAL.

Avayvwplon Tou XpwWHAToG we TEXVIKN kwdikomoinong. Me 1o xpwpa ava-
yvwpilovtal oAU ypriyopa Kdmoleg Siepyaciec mou emre ovvtal. MNa
To AOoyo auto Ba mpémel va Sivetal mpoooyr oTnv KwSIKOToinon Tou
XPWHATOC KAl VA TNPOUVTAL Ol YEVIKA ATTOSEKTEC XPWHATIKEG KWSIKO-
TIOINOELG. [a TTapAadEeLlya, TO KOKKIVO onuaivel amaydpeuon i mavon.
Av évag oxeS1a0TAC TO XPNOIUOTIOLEL YIa VA TOVICEL éva Urvuua, TO Tl
Bavotepo amotéheopa Ba gival va dnpioupynBei olyxuon oto Xpriotn.

21aBepdtnTa otnv Kwdikomoinon. Av, yla mapddetypa, éva pivuua
npoegtdomoinong eu@avifeTal Ye KiTpIvo XpwHa O€ KATIOI0 CNUEIO TNG
€QapUoYNG, ToTe Ba mpémel va epgavifovtal Ye 1o idlo xpwpa 6Aa ta
pnvupaTa mapopolou TUTTOU TTOU TUXOV UTTAPXOUV OTNV EQAPUOYN.

Xprion mpog BorBeta Tng popomoinong. & AMEIKOVIOELG TTOU gival
TTOAU TTUKVEC KAl OTTOU 0 XWPOC gival TTOAUTIHOC, TAPOUOLA XpWHATA
MITopoUV va xpnotpomoln8ouv yia va opuadoroljoouv cuoXeTi{opeva
QVTIKEIpEVQ.

2uoxétion ue o akpoatriplo oto onoio amevBoveral. O oxedlaoTAG TNG
EPAPMOYNC TTPETEL VA AAUBAVEL UTTOYN TOU TO AKPOATIPLO OTO OToI0
amevBUVETAL N EQAPHOYN KAl VA EMAEYEL TA KATAANAOTEPA XpwpaATA
Kal JE BAon TG XPWHATIKEC TIPOTIUAROELS Tou. Epeuveg avadeikvuouy Ta
XPWHATA TTOU TTPOTIMOUV SIAPOPETIKES NAIKIEC XPNOTWV. ZTOV TivaKa
12.2 mapouactdldovTal ot XPWHATIKEG TIPOTIUACELG TTASIWV Kalt EQrBwv.

MNivakag 12.2 : Ta neploodtEPO dNPOPAA XpWHATa
Katd o€lpd npotignong

Kitpwvo MnAe
Acnpo Kékkivo
PoC Mpdawo
Kékkivo Acnpo
MnAe PoC
MNpdowvo Mop
Mop Kitpwvo
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12.4.2 MnvOpata AdBoug

Ta pnvupata Aabwv mpémel va gival 6co 1o Suvatdv TO KATATOTIOTIKA
yla va UImopoUV va TIPOo@OEPOUV OUCLAOTIKN Borif&la oToug apxdploug
Xxprotec. Otav ta pnvupata ev gival KatavonTd, TOTE ol XPOTEG UTEP-
SelovTal TEPIOCOTEPO, AYXWVOVTAL KAl EYKATAAEITTOUV TNV TpooTTAdEela
XPoNG Tou AoylopikoU. BeAtiwvovTag ta pnvupata Aabwy, BeATiwvouue
Tautdxpova Kal Tnv anédoon xpriong Tou AoylopikoU. H pop@r kat to me-
PLEXOUEVO TWV PNVUPATWY AaBwv ernpedlouv Tnv andédoon Tou XxprioTn
Kat A&IToupyouv oav KivnTpo yla Tn cuvéxion tng mpoomadelag mapd to
YEYOVOG OTL €XEL KAVEL AABOC.

Baoikég apyég yla tn oxediaon Twv HNVUUATWY AaBwy, TTou Ymopolv va

amof3ouv XprioIpEG yia TV umooriBnon 1000 apxdplwy, AANA Kal EUTTEL-

pwv XpnoTwy, givat:

1 Na eivai e€eibikevuéva. Ta pnvopata mou ivat oAU yevikd dev mpo-
O@EPOLV OUCIAOTIKN BonBela 0To XProTN £TOL WOTE VA KATANAREL TO
€i®o¢ Tou AdBouc mou £Kave.

To prjvupa "Avolypa AdBoug apxeiou” dev IPOOPEPEL KATIOIA OUCLA-
OTIKA Kal xprioun mAnpogopia. AvtiBeta av epgavi{étav To privupa
"Movo apyeia pop@oTmoinong EIKOVAG UTOPEIC va avoi€elg', n minpo-
(popia TTOU TTAPEXETAL TO XPNOTN €ival KATAANAN Kal EMOIKOSOUNTIKA.

1 Na kaBodbnyouv 1o xpriotn. EKT6¢ and To va VNUEPWVOULE TOUG XPH-
OTEC Yla To AdBo¢ Touc, Ba mpémel va Toug Sivoupue Kal Kamoleg odnyi-
£G OXETIKA UE TOV TpOTTO TTou B To StopBwoouv.

AvTi va epgavifetal o prvupa "Mn oplopéva apyxeia e€66ou” Ba urmo-
pouoe va epgavifetal To pivupa "Oploe Ta apxeia ota omola BENELG
Va KATaypa@ouV Ta amoteAéopata Tng emegepyaciag”.

I Na éxouv Betikd Tévo. Na opilouv Ti TIPETEL va YiVEL TTAPA VA ETTIKPI-
VOUV Kal vVa ap@lofnTtouv to xpriotn. Opot 6w "Kakog XeIpIopoc',
"AoToxn xpnon" mp&Emel va amo@evyovTal.

1 Na éyouv otaBeprj poppomoinon. Ta pnvopata AdBoug pmopouyv va
ypdgovtal AANOTE pe Ke@alaia Kal AANoTeE pe eld ypdaupata. Ta Ke-
@aAaia ypAppaTa TPOTEIVETAL VA XPNOIMOTIOIOUVTAL OE UNVUATA TTOU
€ival oUVTOMA Kal EUTTEPLEXOUV EVVOIEC KIVOUVOU 1 TIpogldomoinong.
To péyeBog Twv MAAIGiWV PNVUIATWY TTIPETTEL VA €ival 0TABEPO Kal n
€U@AVION TOUC va yiveTal oTo iSlo mAvToTte oneio.

12.5 | Hxnuikn oxediaon tng Siemapng
Xprotn

H xprion Tou nxou ota cuyxpova MPOoYPAUHaATIOTIKA TTepIBAAAovTa gival
eupéwg Sladedopévn. To va xpnaotpomnolnoet kdmolog Sedopéva fou o€
Hia e@appoyn, Texvoloyikd Sev gival 1dlaitepa moAUmAoko. O rxog Sivel
pia aAAn Stactaon otnv epappoyn, apol Umopei va amoBei xprioiog
TOOO AEITOVPYIKA, OO0 Kal Ao Aoy TTEPLEXOMEVOU.

O Axo¢ amoTeAei pia amd TIG TOAUUECIKES Lop@éc Sdedopévwy. Xprion
NXOU O€ JIa EQapUOYr UITOPEL va YiVEL HE TPELG SLIAPOPETIKOUG TPOTIOUG:

12. IXEAIAZH AIEMA®HXY XPHXTH
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neptBaAiovia
NPOypapHatiopou
napéxouv tunomnotwnpéva
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oxnpa Kat popgonoinan.
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1 Apriynon: H agriynon Ba mpémel va meplypda@el TEpPIooOTEPA ATTO O0A
pmopei va Sel kal va Kataldpel o XpAotng amod ta omtikd dedopéva
™G epappoyne. H kaAd oxedlaopévn a@rynon CUUTTANPWVEL TNV TTAN-
POPOPIa TTOU TIAPEXEL TO OTITIKO HEPOG TNG EQAPUOYNG. Aivel TTpoooxn
o€ onpavTikd onpeia mou SlagopeTikd Tuxdv Ba ayvonBouv.

H agpnyynon mpémnel va cuvepydletal XpoviKa owoTd Je Ta onTika de-
Sopéva ou cuvoSeUEl. Oa TIPETIEL vVa YiVEL CWOTH €MAOYH TwV Aé-
Eewv oV TTEPLYPAPOLV TIOTATEPA TIC £VVOLEC TTOU OKOTTOC €ival va
mapouolactoLv. H emAoyr autr Ba mpémel va yivel pe Tpoooxr, WoTe
ol Aé€elg mou Ba xpnotpomoinBolv oTnv agriynon va €xouv mpayua-
TIKF} OX€0N M€ TNV OTTITIKN TTAPOUGiacn TNG EQAPUOYNG.

O 16v0C¢ TNG WV TOL agnyntr mailel onuavTtiko poAo. H aicBnon
Kal n 61d0gon mou pmopei va PeTadwoel 0 TOVOC TNG PWVAC gival TO
{610 onuavTik 600 Kal To MePLEXOEVO TNG aprynong. O Tévog g
apnynong dev Ba mpémel va cuyKpoUETal e TO prvupa. Eva coBapo
B¢pa pumopei va ekundeviotei and pia agriynon mou ival adtagopn
N 1816tpomn. Oa mpémel va ToVIoTEl &TL TO i610 KEIUEVO EKPWVOUUEVO
ard 600 SlaPOPETIKOUC apNnyNTEC UTTOPED va eTQEPEL SIAPOPETIKA
amote éopata oto id1o Kowvo.

I Movuoiki emévéuon: H pouoikn ival éva amd ta Aiya mpdypata mou
Sev amaitel petagppaon, mou mapouctddlel pia maykoowoétnta. H pou-
OIKI] UTTOKPOUON O€ Wia EQapUOoY UTTOPEL VA TIPOKAAECEL PETABOAN
TNG CLVAICONUATIKAG KATAOTAONG TOU XPNoTn. Mmopei va tov B€oel
O€ EYPNYOPON, VA TOU HETAOWOEL YAARVN, VA TOV CUVOPTTIACEL

H xpron tng poucikng undkpouaong dev Ba TPEMeL va amoTeAEl auto-
OKOTIO O 1A €QapoYr, AN LEPOC TNE AEITOUPYIKOTNTAC TNE KAl TOU
TIEPIEXOEVOU TTOU B€AEL va TAPOUGLACEL 0TO Xprotn. H évtaon tng
MOUGIKIG UMIOKpouong Ba TIpEmelL va gival TETola TTou va n Snuioupyei
€voxAnon, oUTe va SUCXEPAIVEL TNV APryNON TTOU TUXOV GUVUTTAPXEL.

I Hyntika orjuata: Ot nXNTIKEG avTIOPACELG TOU AOYIOUIKOU O€ KATIOIEG
eVEPYELEC TOU XprioTn maifouv onuavTikd pdAo TpawvTtag TNV mpo-
ooxn Tou. H xprion nxnTikwv onpAtwy PUmopei va yivel pe aupidpopo
Kivntpo. Anhadn, gite dtav o XpoTng TPOKAAEDEL UIa EVEPYELD OTNV
omoia Kpivetal 6Tt To cloTNUa TIPEMEL va "amavtAoel’, eite 0Tav To
ovoTNMa ekteAéoel pia Siadikaaoia yia Tnv omoia Ba mpémel va evn-
MEPWOEI 0 xprioTNG. HXNTIKA orjpata xpnotpomololvTal cuvnowg o€
TIEPIMTWOELC OTIOU O XPNOTNG TPOoXwPEl o€ AavBaouévoug XElPIooUG,
MN avaoTPEPILIEG EVEPYELEC KATT. 1} STAV OAOKANPWVETAL (OTO TIPOOKH-
VIO 1} KOl OTO TTAPACKNAVIO) N EKTENEDT KATTOLAC EPYACIAC YIa TNV OTToial
0 XpNnotn¢ Ba mpémet va Aapel yvwon.
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Avake@alaiwon

To ke@daAalo autd mpaypateuTNKe To Bépa TnG diemang xpriotn (user
interface) amd tnv mieupd Tou AoyiopikoU. AvaluBnke o 6po¢ Kal TrepL-
YpAa@TnKav Ta €idn Slema@ng xpnotn, KE éueacn otn ypagikn diemaen
xpnotn (GUI). NMapouoidotnkav ol Baciké YevikéEC apxég oxediaong Sie-
TAPRS XPNOTN, OTTWGE KAl Ol PACELG aVATTTUEAC TNG. XTN CUVEXELD TO evOla-
@€pov emKevIpWONKe oe Bépata oxediaong mou a@opolv BaCIKEG OU-
VIOTWOEG TOU OTITIKOU PEPOUG TNG Slema@ng xpnotn. TEAog To Ke@AAalo
oAokAnpwvetal Ye avagopd o€ Oépata mou oxetiovTtal PE TO NXNTIKO
ME€POC TNG SlEMaPnC XPNoTn.

Epwtnoslg - Oépata yia cu{Atnon
1.

Né€elc-kAe1da
Agmmagn xpnotn

(user interface),
Epyovopia Aoytopikou,
Yxediaon diemagng
xprom,

Xpwpa,

Mnvouata AdBoug

Na yivel cu{riTnon OXETIKA PE TIC S1APOPETIKEG ATTOSOOEIG TOU ayyAl-
KOU Opou user interface kal va evtomoTeil 0 KATAAMNASTEPOC CUMPWVA
HE TNV amoyn Twv HabnTwv TNV omoia Kat TTPETEL VA TEKUNPLWCOUV.

. Na yivet ou{TNON OXETIKA PE TA TTAEOVEKTHMATA XPHONG TWV YPAPL-

Kwv TIEPIBANOVTWV.

3. Na avagépouv ol pabntég ta omoudaidtepa XapakTnELoTika Tou GUI.

4. Na meptypdgouv ol padntég Ti¢ @Aacelg avaluong Slemagng Xpnotn.

. Na yivel culNTNON OXETIKA UE TIC TTPOCWTTIKEG VONMATIKEG CUVOETEIC

TWV HABNTWV avApEeca G XPWHATA KAl KATAOTAOELG.

. Na meptypapouv ol pabntég Tic BacIKEC apxEC Tapouaiaong UNVUUA-

Twv Aabwv.

. N' amavtriocouv ot pabntég oto epwtnua "Ma motoug Adyoucg Ba ou-

pmepAapBdavate nxnTIkA o€ Jia epapuoyn piobodooiag kat mola Ba
nTav avtd;".
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lotooehida pe
evOLAPEPOUTEC AVAPOPEC
o€ ula o€lpd amno Bépata
OXETIKA e TN Slemagn
XPNOTN, OTIWG KUPLEG
évvoleg, n Siadikaocia
¢ oxediaong g, Ta
Baoikd dopikd oTolxeia
OV XPNOolpomolouvTal
KA. MephapBavel TéENog
KOl OXETIKN EMMPOCHOETN
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guihome.html

Y€ auTtrV TNV 1oTooEAISa
pmopeite va Ppeite
XPAOolua otolxeia

OXETIKA Pe T oxediaon
e Slemagnc xprot.
OuolaoTIKA TIPOKELTAL YIa
pta mapouciaon Sopnuévn
o€ enTd EeEXWPLOTEC
EVOTNTEC, TIOU ATTOTEAOUV
amo OXETIKA amd

HEXPL apKETA OUVOETA
uroBépata tng oxediaong
Slemagng xpnotn.

J
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Xelplopog AabBwv Katd
10 XpOVO EKTEAEONG




Eicaywyn

Ave€ApTNTa ATTIO TO TTOCO TIPOCEKTIKA EXEL YPAPEL KATIOLOG éva TTIPOYPAp-
M, TIC TIEPIOCOTEPEC POPEC ATTPOPAETTEC KATAOTACELS, KAKOG XEIPIOUOG
N Aoylkd AAOn oto oXedlaoud Twv MPoypaUUdTwyY, 0dnyolv oTnV EUPA-
vion AaBwv. Ta AdBn mou mapouactdlovtal KaTtd TNV eKTEAEOT VO TTPO-
YPAUMATOC, HEPIKEG POPEC UMOPEL Va gival acruavTta, OTIWG yla mapd-
Selypa 1} e0@aApéVn OTOIXION TWV ATTOTEAECUATWV. ANNEC POPEC OUWC
pmopei va givarl 1Slaitepa kpiolua, Wote va odnyouv otnv Katdppeuon
TWV EQAPMOYWV I TOU CLUOTAKATOC. Eva poypapua mptv mapadobei yia
TIPAYUATIKA AElTOUPYIia, TTPEMEL VA ENEYXETAL KAl va gival B€Rato éTL epyd-
(eTal ampoOoKOTTA KAl TTAPAYEl owoTd amoteréopata. Kabe mpoypaupa-
TIOTAC OPeilel KATA TN PAoN TNG VAoToinoNg, va SoKIPACEL AEMTTOPEPWC
TO MPOYPAUUA O SIAPOPETIKEC CUVONKEC KAl e TTOIKIAIa dedopévwy, va
S1o0pBwvel 6ol AaBn TaPoUCIaoTOUV KAl VO GUYKPIVEL TA TTApayoueva
QTTOTEAEOUATA LE TA AVAUEVOUEVA, WOTE va TIpoapBdavel anmpdopeveg
KOTAOTACEIG AABOUG, TIPIV EUPAVIOTOUV OE TIPAYUATIKY AElTOUPYIia.

AbakTiIKoi oTé)OL

YT10X01 TOU KEPAAaiou auTou gival ot pabnTéc:

U va avayvwpilouv éva Aaboc,

U va opilouv Ti¢ katnyopieg AaBouc,

U va avagépouv epyaleia eEka@OAUATWANG KAl TOV TPOTIO XEIPIOUOU TOUG,

U va e@appolouy TiG TEXVIKEG XEIPIOHOU AaBWV KATA TO XPOVO EKTENEONG.

MNpogpwTtAOEIC

3 MMola gival ta mBavd Adbn mou PMopEi va EUPAVIOTOVV KATA TNV UAO-
moinon Kat TNV eKTENECN EVOC TIPOYPAMATOC;

3 Tota gival Ta MAEOVEKTAMATA TNG EKOPANUETWONG;

3 Ymdpyouv epyaleia mou BonBolv Tov MPOoypapUaTIOTH Yia TNV K-
OQAAUATWON EVOC TTIPOYPAUUATOC;

3 Eival eIKTO va XEIPIOTOUE aVATTAVTEXEG KATACTACELG TTou TiBavév Ba

EUPAVIOTOUV KATA TO XPOVO EKTENEGNC TOU TTPOYPAUUATOG, £TOL WOTE
va pn SloKomTETAL N AslToupyia Tou;

3 H gpyaocia Tng ekopalpdtwong Bewpeital 6Tt gival amapaitnTtn ya
TNV vAoToinon evog MPoypPAUUATOC;
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13.1 | Katnyopieg A\aBwv

‘Evag mpoypappatiotg, aveédptnta and mooo IKavog ival, étav Snui-
oupyei éva pdypauua, ival UOIKO va KAavel kamolo Aaboc. Eidikd oe
HEYANEC EQAPHOYEC TTOU KATAOKEVALEL TTOANUTIAOKEC UTTOAOYIOTIKEG POUTI-
VEG I XPNOIUOTIOLE] APKETEG OUOKEVEC UAIKOU, €ival adUvaTto va amo@Uyel
TETOLEC AVEMIOUUNTEC KATAOTAOCELC.

Y& éva POYpAUMa gival SuvaTto va TapoucIaoTouV SIAQOPETIKNAG LOp-
@N¢ A&ON, Ta omoia PmopoUuV va XwpPLoToUV O€ TPEIC BACIKEC KATNYOPIEC:

N\AOn katd tnv vAomoinon

Ta A&Bn katd to xpovo ulomoinong mpokaloluvTal Kupiwg amd Aavoaopé-
vn ouvtagn evtoAwv mpoypdupatod. Tétola AdBn umopei va ivat n AavBao-
ouévn ocuyypaen Hiag dsopeupévng AéEng TG YAWOCAG TTPOYPAUUATIOHOU
1 N XxPrion pag Sopng eEAEYXOU XwPIG TNV EVIOAN TEPUATICHOU TNG.

‘Eva AdBo¢ mou MpokaAgiTal KATd TN cUyypa®r TOU TTPOYPAUHUATOC aVI-
XVEVETAL AT TO HETAYAWTTIOTH, O OTTOI0¢ EUPAVI(EL TTIPOG TOV TTPOYPA-
MATIOTH KATIOLO TIPOEISOTTOINTIKO UVUMA. AV TO TTPOYPAMHA TIEPIEXEL Eva
A&Bo¢ auTtn¢ TNG HopPNC, SV EMTPEMETAL N EKTENEDOH TOU, UEXPL VA TO
S810pOWOEL O TTPOYPAUMATIOTAG.

Ta ouyxpova TIPOYPAUUATIOTIKA TIEPIBAAOVTA Pag TTPOPYUAGCTOULV aUTO-
pata amo ta AdOn katd tnv UAoTToinon, agoU TTAPEXOUV EPYAAEI AUTOUA-
TOU EAéyX0U oLUVTAENE TWV EVTOAWV Kal TTAPAKOAOUBOUV TOV TIPOYPAUA-
TIOTH KATA TN ouyyPaA®r] ToU MPoypAaupatoc. MOAG S1amoTwoouy KATTolo
OULVTAKTIKO AAB0¢, oTapatouv Kal anattouv tn 816p0waor Tou. ZuvrBwg
avtidapBdavovtal akpiBwe o AdBo¢ mou SnuioupynOnkKe Kal TpoTeivouv
AVOAUTIKA ToV TPOTTO S10pOWONC Tov, EPavICovTag O EVNUEPWTIKO TIAAI-
o010 TNV 0pBrj ouvtaén TN eVTOAr g mou TPOKARONnkKe To AdBoG.

N\AON Katd tnv eKTéAeon

Ta AdBn mou MpokaAoUVTAL KATA TO XPOVO EKTEAECNG TOU TIPOYPAUMATOG
givat mo enmwduva ylati cuvnBwg epgavifovtal og TPAYUATIKO TTEPIBAN-
AoV eKTENEONC KAl TIG TTEPLIOOOTEPEC POPEC TIPOKAAOUV TOV AVTIKAVOVIKO
TEPUATIOMO TNG EQAPHOYAG Kal TO Kpéuaoua (crash) Tou cusTAPATOC.

‘Otav éva A\aBog¢ mpokAnBsi Katd tnVv eKTéAeon TNG EQApUOYNG, gival Su-
vatd va avTIHETWIOOE] LOVO PE TN XPNON EVIOAWV TTPOYPAHUATOG TTOU
To TTayI8€UOLV KAl EKTEAOUV TIG KATAMNNAEG S1adikaoieg xelptopoU Tou.

H mpoAnyn tétolwv A\abwv gival apketd SUOKOAN, apov cuvnRBwC oPei-
A\ovTtal o€ KataoTtdoelg mou Sev gival eDKOAO va eheyxBouv amd tov mpo-
YPOAUUATIOTH, EVW TTOANEG POPEC ep@avifovTal PETA ATTO UEYANO XPOVIKO
Sidotnua. Térola Aabn eivat Suvatd va mpokAnBouv amd tnv KAon Jiag
Siadikaoiag pe dedopéva mou dev pmopei va xelploTei, dmwg n avaditn-
on Slaypappévwy apxeiwy, n mpoomndbela diaipeong evog aplBuou pe 1o
pundév, n urtepxeilion Wwag apBuNTIKAG peTaPAnTic 1 amod SucAertoupyia
TOU UNIKOU PEPOUC TOU UTTOAOYLOTH, OTTWG N KATAOTPO®N TOU OKANPOU
S6{0KOU TOU GUCTHMATOC, O TEPUATIOUOC Ulag olvOeang OIKTUOU Kal N
armooUVOEDN TOU EKTUTIWTH).

loTopIKO onueiwpa

Mtia ané tg npwteq

BAdBeg nou epgaviotnkav
OTOUG UMOAOYLOTEG ATV
€va BpaxukUKAwua

nou o@eAétav otov
EYKAWPBLOPO €VOG evidpoU
(bug) oto eowTtEPLKS EVOG
unoAoytoti. Ané 1o yeyovog
autd eivat noAd mbave va
npogpxetal o 6pog bugs,
ME Tov onoio avagpepdéuacte
ota AdBn nou epgavidovial
og éva npéypapya.

13. EKXOAAMATQXH NPOTPAMMATOX
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Noyika Aafn

Ta Aoyikd A&Bn givatl ouvnBwg AdBn oxedtaopol kat 6ev Mpokalovv
S10KOTTH TNG EKTENEONC TOU TTPOYPAMMATOC. EVW 0 HETAYAWTTIOTAC TNG
YAWOOAG TPOYPAPUATIOHOU eV aVIXVEVEL KAVEVA CUVTOKTIKO AdBo¢ Kalt
KOTA TNV EKTENEON TOU TIpoypduuatog dev mapouoidlovtal avemBOuunTeg
KATOOTAOEIG OQAAUATWY, TEAIKA SV TapdyovTal Ta eMOUUNTA ATTOTENE-
oparta.

H avixveuon tétowwv Aabwv dev eivat Suvatd va mpaypatomnotnbei amod
KATTOl0 £pYaA&io Tou ummoAoyloTr Kal SlamoTtwvovTal povo pe tn diadi-
kaoia eAéyxou (testing) kal TNV avAAUON TWV ATTOTEAECUATWY TWV TIPO-
YPOUUATWV.

To mo Snuo@Nég AdBo¢ TTou TTAPOUGCIACTNKE OTNV I0TOPIA TWV UTTOAOYIOTWV £ival To TPOBARHA TOU
€1ou¢ 2000 (millennium bug). To mPoBANua autd gival 1I81OHoP YO, yiaTi oPeileTal o cuvOUACUEVN
MPORBANUATIKE A&ITOUPYia TOU AOYIGHIKOU Kal TOU UAIKOU UEPOUC TOU UTTIOAOYIOTH KAl KON ama-
OXOANOE XPOVIKA TNV KOWVWVIA HAG APKETA TIPIV ATTO TNV OUGCLACTIKN EUPAVION TWV CUVETIEIWY TOU.

AN\Q oNUAVTIKA TTPOBARMATA TTOU TIAPOUCIACTNKAV OTNV I0TOPIA TWV UTTOAOYIOTWV Kal armodoBnkav
otn SucAertoupyia Tou AoyloUIKOU givat:

I To 1962 10 StaoTnuikd dxnua Mariner 1 ektofeUtnke and 1o akpwtrpl Canaveral Twv Hvwpévwv
MoAitelwv TG APEPIKAG Yia Tov MAavTn A@poditn. MeTd Tnv amoyeiwon o TOPAUAOG TTOU KATEV-
Buve 1o S100TNUIKO dXNUa €XA0E TNV KATELBUVOT) TOU Kal Ol TEXVIKOI TNG SIAOTNUIKAC UTTNPECIAC
Twv H.MN.A. (NASA) avaykdotnkav va Tov avativa&ouy, Tplv autog KATaoTPAPE o€ KATTOLO OnUEio
NG yng kat kivduvetoouv avBpwmiveg (wég. EuTuxwg o Slaotnuikd oxnua dev gixe avBpwrivo
m\fpwpa. H avagopd tng NASA amédwaoe To atuxna 0TV E0QAANUEVN AVTIKATAOTACN £VOC O¢-
TIKOU TTPAONUOU e apvnTIKO o€ pia evioAri FORTRAN Tou AoylopiikoU mAoriynong Tou mupavAou.
To eopalpévo mpdonuo otoixloe mepimou 80 ekatoppupla Soldpla.

I To 1990 éva AdBog o€ pla EVTOAR TOU AOYIOUIKOU TWV VEWV CUCTNHATWY SpopoAdynong ThAe-
PWVIKWV KANCEWV TNC €TAIPEiAC TNAEMKOWVWVIWY AT&T, TPOKAAEDE TO UMMAOKAPIOUA TOU HEYQ-
AUTEPOU TUNMATOC TOU TNAEPWVIKOU SIKTUOU TwV Hvwpévwy MoAitelwv Tng ApepIKNG. MNepimou 5
EKATOMMUPLA TNAEPWVIKES YPAUMES SIOKOTINKAV YIa EVVEA WPEC.

1 O enegepyaoTnic Pentium 1o étog 1994 mapouaciaoce Suoheltoupyia, Aol o€ OTIAVIEC TTEPITTWOELG
€01ve E0QANUEVEC ATTAVTAOELG OE TIOAUTIAOKEC MABNUOTIKEG £€l0WOEIC. To TPOBANUA aVAKAAUQTN-
Ke amé tov kabnyntri Thomas Nicely oto Mavemotriuio Lynchburg otn Virginia twv Hvwpévwv
MoAtelwv TG APEPIKNG. APXIKA 1 KOTAOKELAOTPLA €TAIPEI apvhOnKe TNV UMApEn Tou, aAAd o
OUVEXELD UTTOXPEWBONKE VA AVTIKATAOTHOEL TOUC TTPOBANMATIKOUG EMTEEEPYAOTEC KAl CUUPWVA UE
ekTIMAOEIC Samdvnoe yI' auTo To OKOTIO TTEPITIOU 450 eKATOUUUpPLa SoAdpLaL.

I To €1o¢ 1995 empoKelTo va yivouv ta yKaivia Tou véou dieBvolg agpodpopiov oto Denver Twv
Hvwpévwv MoArelv Tng ApePIKAG. To agpoSpOILO EixE KATAOKEUATTEL UE CUYXPOVN TEXVOAOYIa
Kal 81€0¢eTe éva auTdOPATO CUOTNUA HETAPOPAC ATTOCKEVWVY. Me TNV évapén Aeitoupyiag Tou To
OUOTNUA HETAPOPAC ATTOCKEVWYV TTAPOUGCIO0E AEITOUPYIKA TTPOPBANUATA, UE CUVETTEIA TNV KATA-
OTPOPN AMTOCKEVWV EMPBATWV Kal Tou 18§iou Tou cUCTAUATOC. To agpodpodpio SiékoPe Tn Ael-
Toupyia Tou Kal emavalertoupynoe Sekaéfl LVEC apyoTEPA Kal UE KAAGIKO OUOTNHA LETAPOPAS
ATTOOKELWV, EMPBAPUVOVTAC TOV TTIPOUTTOAOYIOHO KATACKEUG TOU KATA 3,2 eKaTtoupUpla SoAdpla.

N
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13.2 | Eko@alpdtwon

H Siadikaoia eAéyyxou, evtomopou kat 516pBwong Twv oPaAUdTwy evog
TIPOYPAUMATOC KaAEgiTal ekopaiudTtwon (debugging). Ztéxoc tng Stadika-
oilag eEKOPAAUATWONG €ival 0 EVTOTIIOUOC TWV ONEIWVY TOU TTPOYPAUMATOC
TTOU TTIPOKAAOUV TIPOBARUATA 0TN AElTOUPYia TOU.

H gpyacia tng ekopalpdtwong dev eival eUKoAn, amnaitei fabid yvwon
NG YAWOOAG TTPOYPAUUATIOHOU KAl QUOIKA AVTIOTOIXEG IKAVOTNTEG amd
TOV TPOYPAUUATIOTH. [a ToV evtomiopd evog AdBoug dev undpyouv 181ai-
TEPA HUOTIKA Kal TPIK. H eko@aApdTwon gival éva mpoBAnpa AoyIKNC Kal
000 1Mo KAAA avTINapBAVETAL O TIPOYPAUMATIOTAG TOV TPOTIO TTou £pyAade-
TAL TO TTPOYPAUT, TOCO TTIO EUKOAA Kal oUVToua Ba evtoTtioel A\aBn mou
TIPOKAAOUV SUCAEITOUPYIEC.

2 € éva 6LYXPOVO TIPOYPAUMATIOTIKO TIEPIBAANOV Sev Xpetdletal 1dlaitepn
pveia yia ta AdBn mou mapouatdlovtal Katd To Xpovo oxedlacpou, apou
auTd, OTTWC avaéPOnKe, ival CUVTAKTIKA AAON Kal TIC TTEPIOCOTEPES
POPEC TO TIEPIBANNOV TIPOYPAUMATIOMOU TA AVIXVEVEL AUTOUATA KAl TIPO-
Teivel T S10pBwor Toug. AKOWN Kat av To epIBANAov dev TTpoTEivel Tn
816pOwon, o peTayAwTTIoTAC CUNOaPBAVEL Kal TTeplypd@el To AABoc¢ Kal
OTN CUVEXELD O TIPOYPAUMUATIOTAG UTOPEL TTOAU €UKOAA va To S1opBwoEL.

Ta AdBn mou Kupiwg pag amacxoAolv 0T eAacn TNG EKOPANUATWONG &i-
val Ta Aoyikd AdBn kat ta AdBn mou mapoucidlovtal Katd To XpOVO eKTE-
Aeong Tou mpoypdupatoc. H eko@aipdtwon tétolwv Aabwv umopei va
yivel péoa amd epyaleia EKOQAAIATWONG N amd I0IKEC EVTONEC 1} GuVap-
TNOELG TTOU TIPOOPEPEL TO TIEPIBANNOV TTPOYPAUUATIGHOU.

13.3 | Epyaleia eEko@alpdtwong

MOANEC POPEC O EVTOTIIOUOC EVOC OPANUATOC ival I81aitepa SUOKOAOC Kal
yla va emtevxOei xpetdletal cuoTNUATIKEA TTAPAKOAOUONOoN Kal avaiuon
Twv dedopévwy Tou poypdupaToc. Ta cUyxpova epyaleia TTPOypaUa-
TIopoU Sivouv T SuvatdTNTA OTOV TIPOYPAMMATIOTH VA TTAPAKOAOUBEI Tt
oupBaivel 0To TAPACKAVIO TOU TTPOYPAUUATOC KATA TO XPOVO EKTENEONC.
Autd emtuyxavetat pe tn Xprion KatdAAnAwv epyaleiwy, Tou Tapéxouv
TOAEG SuvaTdTNTEG EAEYXOU KATA TN SOKIPACTIKY EKTENEDN EVOG TTPO-
YPAPMATOC. TA TTEPIOCOTEPA EPYAAEIQ TTPOYPAUUATIOMOU cuvodevovTal
amno nmpoypduuata 5i16pbwonc (debuggers).

Me Ta epyaleia eEkoQaApdTwong givat Suvatd va ep@avieTal n TN piag
METABANTAC 1 MIOG €EKPPAONG, VA YiveETal SUVAUIKN €U aon O KATTOLo
onueio 6ivovtag S1aQoPETIKA TIUNA O€ Jia LETABANTH 1 va eKTEAETAL BApa
TPOC BAKA TO TTPOYPAUMA YIA TOV EVTOTIIOMO TNG EVIOANG TTOU TTPOKAAEI
TO O@AAua.

1N ouvéxela Ba ava@époupe TIG BACIKEG AEITOUPYIEC EKOPANPATWONG
TTOU TIPOCPEPOUV TA TIEPIOCOTEPA TIPOYPAMMATIOTIKA TTEPIBANOVTA:

Ekeppdosig eAéyyou

Ot ekppdocic eAéyyou (watch expressions) gival XproIpES yia TNV AUeCn
TTAPATAPNON TIUWV PETARANTWV 1| EKPPACEWY KATA TNV EKTEAECN EVOC

H eloaywyn ypappwv pe
ox6Ala o€ éva npdypagpa
unoBonBd ocnpavtikd tnv
€KO@aApdtwaon.

Ta ovépata twv petapAnt®v
npénet va avdyouv
0TO NEPLEXOPEVO TOUG,.

‘Etol dieukoAUvetal n

€KO@aApdtwaon.

13. EKXOAAMATQXH NPOTPAMMATOX
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TTPOYPAMMATOC. AKOUN UE Ul EKppacn eAEyXou, UTTAPXEL N SuvatoTnTa
va S10KOTTEL N EKTENEDN EVOC TIPOYPAUUATOC, OTAV AANAEEL TO TIEPLEXOUE-
VO MG HETABANTAC 1 SeXTEl OUYKEKPIUEVN TIUN. ME TIC EKPPATELC ENEY-
XOU TTAPATNPOULE TN CUUTTEPLPOPA MIAG METABANTAC i MIAG EKPPAONC O
OAN TN S1APKELD EKTENEONC TOU TIPOYPAUUATOC.

Zx. 13.1. Eupadvion ekppdoswv eAéyxou

Znueia Stakomng

'Eva onueio dtakomric (breakpoint) S1aKOTITEl TNV EKTENED EVOC TTPOYPA-
paTOG aKPIBWE TPtV amd pia CUYKEKPLUEVN EVTOAR. Ta onueia Stakommg
XPNOLOTIOIOUVTAL VI TOV EAEYXO TNG KATAOTAONC TwV Sedouévv O€ OU-
YKEKPIUEVO onEio Tou poypaupatoc. Opifovtal oTov nyaio KWSIKa Pe
TO papKdplopa K&Be evtoAng, otnv omoia BéAoupe va SLaKOYOUE TV
EKTENEON TOU TIPOYPAUUATOC.

Brjpa mpog Brua ektédeon

Metd tn Stakomn ekTéAeong amd éva onpeio Slakomng, mapéxetal n duva-
TOTNTA VA OUVEXIOTEL Bria TIPOC Bria n eKTEAEON Tou TpoypdupaToc. Me
TN Aeltoupyia autr WMoPoUUE vVa EEETACOVE BNUATIKA TO ATTOTEAECUATA
KABe evTONAC 1} pouTivag Tou mMPoypduaToC.

Zx. 13.2. nueio Siakorric otov KWOIKA TNG EPAPUOYIG

lotopiko

Me autn tn Aettoupyia katakparteitatl (otopikd (history) Twv TeAeuTaiwv
EVTOAWV TTOU eKTEAEOTNKAV. AlaBAlovVTaC TO I0TOPIKO AUTO UTOPOULE Va
eAéyEoupe T pon Tou mpoypdupatog Badifovtag umpog i miow péoa
OTOV KWAIKA.

IxvnAdtnon

Aivel Tn duvatdTNTa APYNG EKTEAECNG TOU TTIPOYPAUATOC, EVW TTAPAANN-
\a eppaviletal @wTIopévn n eVToAr Tou ekTeAeital kKABe @opd. H yvnAd-
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tnon (tracing) evog mpoypdupatog Eekiva amd éva onueio SIAKOTING, TTou
€xel eloayOei oTo MPOYpPAMMA KAl AelToupyei o€ emimeS0 eVTONAG EKTEAW-
vTaG KABE popd pia evtoln i og emimedo Siadikaoiag eKTEAwVTAC KABE
@opd 6An T Stadikaoia.

Neirovpyia aueoncg ektédeoncg

Me tn Aertoupyia dueonc ekTéAeonc €xoupe Tn SuvaTOTNTA OE KATTOLO ON-
peio S1aKOTIAC VA TTANKTPOAOYHCOULIE KAl VO EKTEAEGOUE AUECA OTTOLA-
OToTE €VTOAN e OKOTIO TN AOYIKK aAAayr TNG PONG EKTENEONC TOU TIPO-
ypAppatoc.

2x. 13.3. EUpAVIOn TwV TIEPIEXOUEVWY TWV EKPPAOTEWY O€ AsIToupyia
dueonc extédeong

Ot AetrToupyieg Twv epyaleiwv EKOPAAUATWONG O YPAPIKA TTEpIBANovTa
TpaypatonolovvTal péoa amod e1Sikd mapdbupa (.. mapdbupo eréyxou,
mapdBupo APEeSNG EKTEAEONC), VW OTA LTTOAOLTIA EPpYANEia ammd eMAOYEG
HEVOU EMAOYWV TTOU TTIPOCPEPEL TO TIEPIPBANOV avATTTUENC 1 PE ELOIKEC
EVTOAEG OTOV TINyaio KWdIKa.

‘Evag mpoypappatiotng mou Sev ival e€otkelwpévog Kat Sev yvwpilel To
XEIPIOPO TWV £pyaleiwv eKOQAAPATWONG 1} av epyaleTal o€ éva TePL-
BaM\ov mou Sev Tou TTapéExel avTioTolKa EPYAAEIQ, UTTOPEL va UAOTTOINOEL
OPKETEC ATTO TIG AEITOUPYIEC EKOPANUATWONG TTOU avapépOnKay, e TNV
TAPEUBOAA EVTOAWV EUPAVIONG 1 EKTUTIWONG UNVUPATWY, TIHWV JETA-
BANTWV 1 EKPPACEWV.

13.4 | Xeipiopdg Aabwv
KATA TO XPOVO EKTENEONG

Ta AdBn o TTPOKAAOUVTAL KATA TNV EKTENEDT EVOC TTPOYPAUUATOC UTTO-
PoUV va TTPOKANBoUV amod apa TOAEC atieg. O TTPOYPAUUATIOTAG Eival
UTTOXPEWMEVOC PEoa amd TO TPOYPAMMA TOu va TTPoAEPEL KABE mMOavod
A&Bo¢ mou pmopei va cupPei oto EPIBANNOV EKTEAEONC, WOTE VA TO AVTI-
METWTTIOEL Kal va amo@Uyel SUCAPECTA ATTOTEAECUATA YIA TO XPHOTN.

H Stadikaoia xelplopov Aabwv katd To XpOvo ekTéNeong gival amiry. H
EKTENEON KAOE EVTOANG TTPOYPAUMATOC ETIOTPEPEL Jia EVOELEn TTOU TTE-
PlyPAPEL av OAOKANPWONKE EMTUXWE I TTAPOUCIACTNKE KATIO10 AdBOoC.
‘Otav mapouactaoTei éva AaBog, 0 TPOYPAUUATIOTHC TIPETTEL VA EKUETAA-
Aevtei auth TNV évOelén Kal péoa amd eviohég kwdika va dwaoel duvato-
NTEC S1aQUYNC OTO TTPOYPAUA.

13. EKXOAAMATQXH NPOTPAMMATOX

KdBe AdBog napdyet Evav
KwOLKS AdBoug. XuvnBwg
0 MPOYPANUATIOTAG
OnpLoupyel YEVIKES
0ladlkaoieg XelpLopou
AaBwv, nou Tig evtdooel

\os BLBA0BRAKEC. )
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Apxn

A6pBwon NAI
AdBoug

»
>

\

EvtoAn AdBoug ‘
Mnxaviepég
XEPLOopoU AdBoug

' »\Alopﬂd)vetm%\ Kpiowo  NAI

Ma v avixveuon Kat
TO XELPIOHO TwV AaBwv
nou epgavidoviat
Katd tnv EKTEAEON
€vOG npoypdupaTog
oTIG YAWOoEG
npoypapyatopol
Java, ADA kat C++
Xpnotponoleitat o
MNXaVIoHOG TwV

egapéoewv (exceptions),

evw otn Visual Basic
undpxet €0IKA EVIOAR
(On Error GoTo).

\ / . AdBog
" oXl|
Mnrvupa
Endpevn
€VIOAR

2x. 13.4. Aidypauua porg <
QVTIUETWTIONG AaBwv Katd T’;:
TO XPOVO EKTEAEONC &J

Mo avaAuTikd 0 XELPIOPOG VOG AABOUG KATA TO XPOVO EKTEAEONG TTEPL-
ypdopetat we e€AC:

>NV evotnta mou BéAoupe va mpooBéaoupe SuvatoTnNTEC XEIPIOUOU Aa-
Bwv, XpNOIHOTIOIOUUE TOV AVTIOTOIXO PUNXAVIONS avixveuong AaBwv mou
TIPOOPEPEL TO TIEPIBANNOV TIPOYPAUMATICHOU.

‘Otav mpokAnOei éva AABo¢, 0 UNXAVIOHOG QViIXVEUONG LETAPEPEL TN PO
EKTENEONC TOU TTIPOYPAUMATOC O€ €va TURUA KWAIKA XEPLOHOU AdBoug
(exception 1 error handler), oto omoio meplypdpel To AABO¢ TIG TEPLOTO-
TEPEC POPEC UE KATTOLO APIOUS. TO CUYKEKPIUEVO TUAMA KWK cuvrBwe
Bpioketal péoa otnv idia evétnta mou mpokaleital to Adaboc.

H poutiva xelptopot tou AdBoug givat StapopeTikri KABe Popd kat dnpi-
OUPYEITAL ATTO TOV TTPOYPAUUATIOTH EISIKA YIA TO XEIPIOUS Twv AaBwv TTou
MITOPE( va TTIPOKUPOULV aTIO TNV EPYACIa TTOU EKTEAEITAL EKEIVN TN XPOVIKN
OTIyMN, ME OTOXO PUOIKA TNV avwduvn ATTEUTTAOKN TOU TTPOYPAMMATOC
amod tnv evoexdUeVN PORANUATIKA KaTdoTaon.

3TN OUVEXELD TIEPLYPAPOULIE OPIOUEVEG EVEPYELEC TTOU Ba UITopoVCaE va
oupmnepNdBoupe oto TURpa Kwdika 1Tou Ba yivel o Xelplopdg Tou AdBouc:

I Na diopBwooupe péoa amd evtorég kwdika To AdBog i va Swooupe
™ duvatoTnTa 01O XPrIoTN Va S10PBWOEL TNV altia TPOKANONG Tou Ad-
Bouc. TN CUVEXELD VA EMOTPEPOUE TN POH EKTENEONC OTNV EVTOAN
TTOU TIPOKAAEDE AUTH TNV KatdoTtaon AdBouc. Mia Tétola Katdotaon
pmopei va IpokANBel amod Tnv mPooTddela TOU XProTN VA EKTUTIWOEL
KATIOLO OPXEIO, EVW 0 EKTUTTWTAG €ival KAEIOTOG. MOAIG avixVeUTEi TO
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AABo¢, EVNUEPWVOUE TO XPNOTN OTL O EKTUTTWTIAG Eival KAEIOTOC Kal
apoU BePaiwboupe 6Tt S1opBwONKe To AABOC, EMOTPEPOUE TN PON
EKTENEONC TOU TIPOYPAMMATOC OTNV EVTOAN EKTUTTWONG, N OTToia ONO-
KANPWVETAL YE EMITUYIA.

1 Na aflohoyriooupe TNV EVTOAN TTOU TIPOKANEDE TO GPAAUA Kal av Bew-
priooupe OTL n ekTéNeon) TNC Sev gival Kpiolpn yia TNV EQApUOYN, va
METAPEPOUE TN PON EKTEAEONC OTNV EMOMEVN €VTOAR. H ekTéNeon
€VOC OPXEIOU X0V TAUTOXPOVA PE TNV EKTENECN UIAG Epyaaiag (TT.y.
avTlypagn apxeiwv) dev gival onpAvTIKe, EQOCOV N CUYKEKPLUEVN EP-
yaoia ohokAnpwveTal Ye emtuyia.

1 Na Bswprjooupe 181aitepa KPIOIUO TO CPANUA KAl AQOU EVNUEPW-
OOUUE TO XPNOTN, VA TEPUATIOOUME TO TTPOYPAMMA. AUTOG O TPOTIOG
(PUOIKA TIPETTEL VA ATTOPEVYETAL, YIATI 0ONYEil TNV EKTENEON TOU TTPO-
YPAUUOTOC O€ amOTon SIAKOTIH UE ATTPOBAETITEG CUVETTEIEC.

‘O\eC Ol TTOPATIAVW EPYATIEC TTPAYUATOTIOIOUVTAL PECA aTTO KATAANNAEG
EVTOAEC TTOU TIPOOPEPOUV OXeOOV OAa Ta oUyxpova TepIBAAovTa Tpo-
YPOUMATIOUOU. YTTAPXOUV EVTONEC TTOU aviXVeUOUV éva AdBog, Sivouv tTnv
TEPLYPAQr Tou (aApOUNTIKA 1 KAl JE UAVUUA) Kal EMTPEMOUV TN HeTAPi-
Baon ¢ pong ekTéAeong TOU TPOYPAUMUATOC.

-

Avake@ahaiwon @

To {nToupEevo KABE XproTn ival éva QIAIKO Kal 0TaBepod MPSYPAULA TTOU
Ba gpyaletal kAtw amo omolecdnmote ouvONKeC Kat Ba mpoAafaivel OAeg
TIC EOQPANUEVEC TOU EMAOYEC. H 0WOoTH EKOQAAUATWON EVOC TTPOYPAUUA-
TOG €XEL WG ATTOTENEGHA TNV KATACKEUN TETOLWV TIPOYPAUUATWY TTou Ba
apouctacouv 660 To Suvato Aydtepa poAnpaTa 0To XPROTN.

H eko@aAPATWON AmOTENEL pia amto TIC BACIKEC EPYATIEC TTOU TIPETTEL VA
KAVEL O TIPOYPAPMATIOTAG YIa TNV OAOKAN pwon evog mpoypdupatoc. Katd
™ S1081kacia TNG EKOPAAUATWONG O TIPOYPAMMATIOTAC TTPETIEL VA EVTOTTI-
o€l kal va S10pBwoEl Ta ONUEIa TOU TTPOYPAUMATOC TTOU TUXOV TTIPOKAAOUV
A&ON. Na tnv emitevén Tou oKOTOU AUTOL TIPETIEL VA KAVEL TOUG KATAAAN-
Aoug eAéyxoug Kat va avaAUOEL TO TTPOYPAUUA TOU PéETA amo Ta pyaAEia
EKOPAAUATWONG TTOU TOU TIAPEXEL TO TIEPIBAANOV TIPOYPAUUATICHOU.

TéNOC O TTPOYPAUMATIOTAC Yia VA SNUIOUPYROEL ACGQPAAL Kal TTOLOTIKA
TIPOYPAUMATA, TIPETEL VA TIPOPBAEPEL ONEC TIG KATAOTACEIG AdBoug Tou
pmopei va oupouv oto mepIBAAOV EKTENEONC ATTO KAKO XEIPIOUO 1
TPOPBANUATIKO EOTAIOMO KAl VA SWOEL GTO TIPOYPAMMA TOU SUVATOTNTES
QVTILETWITIONG KAl TPOTTOUC S1APUYNC.

13. EKXOAAMATQXH NPOTPAMMATOX

Né€sic-kAeda
Ndbog,
EAeyxog,

Ekogaludtwon,

Epyaleia ekopalpdtwong,

Xelplopdg Adboug

~

J
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@® Eopwriocsc- Oépata yia culitnon
1. Na §08o0v mapadeiypata AabBwv mou epgaviovtal cuxvd oto Aoyl-
OMIKO.
2. Na yivel ourTNON OXETIKA LE TIC EMITTWOELS TwV AABwV Tou AOYIGUIKOU.

3. MNeplypdyte 1O XEIPIOUO £VOG AABoUCG TTou gpgavileTal KATA TO XPOVO
EKTENEONC EVOC TIPOYPAUMATOC,.

4. NeptypAPTe TN XPNOILOTNTA TWV EPYOANEIWV EKOPANUATWONC.

5. Na yivel cu{ritnon yla Tig artieg mou odnyoUuV OTNV KATAOKEUN TTPO-
BANUATIKOU AOYIOUIKOU.
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® KepdAawo 14

A&loAdynon -
Tekpnpiwon

| MEPIEXOMENA [N

Kputiipta a&loAéynong
npoypdaupatog

Tekpnpiwon
npoypdpparog

KUkAog {wng
AoylopikoU




Eicaywyn

H a&loAoynon gival 1o teheutaio 0TAd10 OTNV TAPAYWYI) EVOC TIPOYPAU-
patoc. ' autd to Ke@dahalo Ba avapépoupe Ta Kpitripla BAcEl Twv oToi-
wv aglohoyeital éva mpoypapua, 6a dwooupe Sidpopa mapadsiypata Kal
Ba amavticoupe EpWTACEIG OTTWC "ylati autr N Avon gival mpoTiudtePn
amé TV AAAN", otnpifovtag TNV and@aon Hag o€ auTd Ta Kpitnpla. Oa
ou({NTACOUE TNV avaykaldTNTa, TN ONPAGCia, To OKOTTO KAl TIC KATNYOPIEC
NG TEKPNPiwong, Kabwe Kal Tn onuacia TnG Katd ¢Acn ouvtripnong Tou
nmpoypdppatoc. Oa Swooupe odnyieg yia tn ouvtaén evog VTOC (Visual
Table Of Contains), piag SlaypauUaTIKAG TEXVIKAG TTOU XpNOlpoTIolETal
OTNV TeKPNPiwon evog mpoypdupatod. Oa culnNTHOOUE YIa TIC QACELG
avamtuéng evog mpoypdppatog kat Ba doupe mwg oxetiCovtal Ye TIG @da-
OELG TOU KUKAOU (Wi ¢ EVOC TIPOYPAUMATOC,

AldakTiKoi oTéYO!I

216X0l ToU Kealaiou autou gival ol padnTég:

U va Slatumnivouy yia o 810 TpoRANUa eVOAAKTIKES TIPOYPAMUATIOTI-
K€ NUOELG, VA TIC CUYKpivouv Kal va TIG aloAoyouv Ue aon mpokabo-
PIOPEVA KPITAPLA,

U vanpoodiopilouv ta dpia xprong KABE PoypauUaTog mou Snutoup-
youy,

U va avalntouv kat va Slgpeuvouv TIG SuvatoTNTEG EMEKTACNG TWV TIPO-
YPAUMATWY TToU SnpiovpyolV (VEEC TPOOBETEC AEITOUPYIEC, K.ATL),

U va a&iohoyolv Ta Tpoypduuata mou Snuioupyouly,

U va Slakpivouv TIOIEC ival Ol avayKaieg ONUEIWOEIC yIa TNV TEKUNPIiw-
On TOU TTPOYPAMHATOG,

U va ouvtdooouv To QAKENO TEKUNPIWOoNE TNC EQOPUOYAS,

U va Siakpivouv ta 0tddia tou KUKAoU {whE EVOC TIPOYPAUUATOC.

NMpoepwTROELG

3 TMotevelg 611 10 TéNog TNG SnUIoupyiag VoG TPOYPAUHATOG Eival To
va 1o B€0¢1¢ og mapaywyny;

3 Noupilelg 611 n Avon tou mpoBAjpatog mou SlaTunwaoeg givat povadt-
Kn;

3 Tvwpilelg Tt eival makéTo AoyIopIKoU Kal ota n Stagopd Tou Y To
mPoYyPAUUa;

3 'EXEIC AKOUOEL Y10 TO PAKENO TEKUNPIWONG TPOYPAUUATOC;
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14.1 | Kprtripla a§lohéynong mpoypappatog
‘Eva mpoypappa afloloyeitat oxt pdvo amo to av Aeitoupyei r oxL, mpayua
autovonTo, aAAd Kat amd To av TANPOI KATola KPITAPLA.

‘Eva mpoypaupa énwe 6Aa ta mpoidvta afloAoyeital Kal amod Tov Kata-
OKELAOTH TOU AANA Kal Ao To XPRoTn Tou. Emopévwg ta kprtrpta aélo-
Aéynong mpémel va KaAUTITouv Kat Ti¢ SUo TAeUpEC. ETol éva TTOLOTIKO
AOYIOUIKO TIPETTEL VAL EXEL

E Am\oTNTA - TumikoTNTa (armAég Sopég, idla avTipeTwrion iSlwv mpo-
BANuaTwWVY)

OkoTNTA (avoyr ota AdBn, mMAnpo@dpnon Kat ToANG dAAa)
Evehiia (SuvatdTNTa EMEKTACEWV KAl TPOTIOTIOICEWV)

A&lomioTia (ektéheon xwpig AdOn)

Taxvtnta

Ta kprtApla TNG AMAGTNTAC KAl TUTTIIKOTNTAC, TG EVENIEiag, TG a&lomoTi-
ag Kal TG TaxuTNTAG, agopolv TeEXVIKA Bépata Kal gival Ta KpLTripla mou
XPNOLUOTIOLEL O TIPOYPAMMATIOTAG, O KATACKEVAOTAG TOU TTPOYPAMATOG,
TIPOKEIPEVOU Va a&lohoyrioel To £pyo Tou. To KpITAPLo TNG GIMKOTNTAG
gival To kat' e€oxnv Kpitriplo mou aflohoyeital amo To xprioTn TNG Epap-
poync. To TeAeuTaio AOyw TN TOAUTTAOKOTNTAC TOU €Xel avamTuxBei Sie-
£o01Kkd o€ EexwploTo KepdAalo. ESw Ba avamtioupue kat Ba Swooupue
napadeiypata yia ta urrdAotrma.

APKETEC POPEC TTPOOTIABWVTAC VA TNPHOEL KAVEIC TA KPITHpla autd, Ppi-
OKETAl UmPooTd o€ SIAfjppata. Mpdypatt otnv mpoomddela va tkavoroln-
Bei kamolo amod auTd, umopei To TPOYPAMMA VA UOTEPIOEL OE KATIOIO
AMNo. ' AQUTEC TIC TIEPIMTWOELG, N TIEipa o€ ouvduacud e Tn omoudal-
OTNTA TOU CUYKEKPIUEVOU XOPAKTNPIOTIKOV, Ba Swoouv Tnv anmdvinon
oto SiAnuua.

14.1.1 AnAotnta - TUMKOTNTA

10 Xpdvia Tou 0 OXeSIAOUOG VOGS TTPOYPAUATOG ATAV TEXVN, KADE al-
YOpPIOUOC £pepve TNV "umoypa@n" TOU KATAOKELAOTH Tou. ZuvriBela TnG
EMOXAG NTAV N VIOBETNON TIEPIMAOKWV TEXVIKWV (KATL OAV TIVEUUATIKEG
QOKNOELG), TTOU ANNOTE €ixav 0TOXO va AUCOUV UTTAPKTA TTpoBARuaTA,
AA\ote gixav o1dx0 TO IPOYPAMMA VA gival akatavonTto yla omolovdn-
TTOTE TPiTO Kal AANoTE va Seifouv TNy emOeEIOTNTA TOU TTPOYPAUUATIOTH.
H mopeia ¢6€1€e 61 o1 AUOEIC TTOU TTAPAYOVTAV LIE AUTO TOV TPOTIO OV
NTav ot KAAUTEPEC. Ot avAYKEC CUVTHPNONG TWV TTPOYPAUUATWY, AANA Kal
n €€EMEN Tou LAIKOU, épepav 0TadIaKA AUTHV TNV TAKTIKH 0To TTEPIBWpIO.
3T0 TPOOKAVIO Bp€OnKe N am\dTNTA. ZHUEPA TTAEOV OTA TIPOYPAUMATA TIOU
Kataokevalovtat:

1 EUKOAa yiveTtal avTIANTITO TIL AEITOUPYIEC EKTEAOUV.

1 EUKOAQ pmopoUv va GUPIANPpwOouv amd AAouc.

Map’ 6Aa auTtd Kal orUEPA TIPOIKICUEVOL TIPOYPAUUATIOTEG OAloBaivouv
TPOC TO OXeSIAOUO EVOC TTEPITTAOKOU TTPOYPAMMATOC, XPNOIUOTIOLWVTAG
ouvNBwC "loxupoTePeC” dopég amd auTéC TToV eival avayKaieg.

O npotewvoueveg AUoELq
TwV NpoBAnpdTwy Tou
Ke@aAaiou akoAouBouv
o€ peydAo Babué ta
Kputnpia aloAéynong
npoypdyparog,
npoonabwvrag

va KPAtnoouyv pia
lgopponia peta&u Toug.

To anAé ivat wpaio!!
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Me 1o emopevo mapadetyua Sivovtal yia To idlo mpoPAnua tpeig Siago-
PETIKEG AUOEIG Kal oXoAdlovTal KaTd TOOOV IKAVOTIOLOUV TO KPITHPLO TNG
AmAOTNTAC KAl TNG TUTTIKOTNTAG.

NMAPAAEITMA 1

Aidetal Tta§ivopunpévog HovodiaoTatog mivakag aKepaiwv aplOuwy
1000 Oéocwv. ZnTeital va KATACGKEVAOTEI TPOYPAHd, TO OTTOi0 va
Bpiokel Tn cuxvétTnTa EPPAVIONG KAOE aplBpou Tou mivaka. Ta amote-
Aéopata va epgpavifovtat otnv 00dvn.

‘Evag am\o¢ Kat TUTKOG alyoplBuog Ba mpémet:

I Na divel g idleg TIpéG OTIG peETAPANTEG, €ite gival n apxr TOU TPoypPAu-
MOTOC, £iTE TTPOKELTAL Y1 VEO apI1OUd.

I AuTto Tou yivetal ommaviotepa (<>), €dw n alhayr Tou aplbuoy, va Ee-
xwpilel péoa o€ éva AN, evw autd mou yivetal cuvnBwg (=) va Ppioke-
TAL OTNV KAVOVIKK PO TOU TTPOYPAMATOG.

I ‘Eva AN umopei va mpaypatomnolei Tov emOupnto Aeyxo.

‘Eotw o611 Ta meplexOEva Tou mivaka ivat 2, 2, 3,3, 3,3,5,6,6,6,6,6, 7,

8,8,8,8,8,8,999099,9.Téte To mpdypauua Ba MpETel va EUPAVIOEL

Ta €€N¢ amoteAéopaTa:
2 2
3 4
5 1
6 5
7 1
8 6
9 6

Ta emopeva tpia mpoypdupata Abvouv To TpdBANua.

NPOT'PAMMA suxvotntal
METABNAHTEX
AKEPAIEZ: i, S, Ipony A, A[1000]
APXH
i<-1
S <=0
Ilpony A <- A[i]
OZ0O i < 1001 ENANANABE
AN IIpony A <> A[i] TOTE
TPAVE IIpony A, S
llpony A <- A[i]
S <=0
TENOXZ_AN
S <- S+1
i <= i+1
TENOZ_EIIANANHWHZ
T'PAVE Ilpony A, S
TEAOZ_NPOT'PAMMATOZ zuxvotntal
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INPOT'PAMMA 3uxXVvOTnTO2
METABAHTEZ
AKEPAIEZ: i, S, IHpony A, A[1000]
APXH
i <=1
S <=0
llpony A <- A[i]
OZO i < 1001 ENANANABE
OZO0 IIpony A = A[i] KAI i < 1001 EINANANABE
S <- S+1
i <= i+1
TENOZ_EINANANHWHZ
TPAVE IIpony A, S
HDpony.A <- A(1i)
S <=0
TENOZ _EINANANHVHZ
TEAOZ_NPOT'PAMMATOZ ZuxVvOoTnTal

IIPOT'PAMMA uxvoTntal
METABNAHTEZ
AKEPATIEX: i, S, Ilpony A, A[1000]
APXH
i<-1
S <=0
llpony A <- A[i]
OZO i < 1001 ENANANABE
AN IIpony A= A[i] TOTE

S <- S+1
i <= i+1
ANNIQE

TPAVE Illpony_ A, S
lpony A <- A[i]
S <=0
TENOZ_AN
TENAOZ_EIIANANHWHZ
TPAVE I[Ipony A, S
TEAOZ_NPOTPAMMATOZ ZuxvoTnta3

ApXIKA& TapaTNPOUUE OTL OAEC 0L AUGELC TTANPOUV OAOUC TOUC KAVOVEC TOU
Sounuévou MPOYPAUHUATICUOU KAl YEVIKOTEPA OAWV TWV ApXWV Kal Kavo-
vwv 1ou Béoape 6' autd to PipAio.

2NV MPWTN AVON cuvavTtoUUE Hia Aoon He adpéc ypapuéc. Mpiv Tnv
emavaAnyn TomoBeTouvTal APXIKEG TIMEG KAl SIVETAL N TTPWTN TIUN OTO
A(i). Méoa oTo Bpoxo Eexwpilel To TUAMA TTOU gival yia 6Aa ta A(i), kal
TO TUAMA TToU ekTeNEiTal, oTav StamoTtwOei SlapopeTiko A(i). TENOG HeTd
TNV EMAVAANYPN €XOUUE €va PEPOC TWV EVTOAWV TTOU EKTEAOUVTAL KAl OTaV
Bpioketal Siagopetikd Af).

21N 6eUTEPN AUON Yia KATTOLEG TIEC TOV | Ba yivel U0 PopéC N epwTnoN
i<1001. Auté Ba cupfei dtav PBpedei o Mpony_A(i). TOTe N e0WTEPIKN
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enmavaAnntikn diadikacia Ba teppatioTel, Oa yivouv n eKTUTTWON K.ATL.
Kal apéowg PeTd Ba yivel n epwtnon i<1001, xwpi¢ oto peta&y To i va
éxel av€nBei. Evag Aoyog mou ouvéPn autd gival 0Tt XpnolomolnOnkKe n
6oun 0ZO0 ... EMANAAABE mou gival tloxupotepn TG AN mou mpayuatiké
xpetaletat.

>Tnv tpitn Avon Sev €xoupe Tumomoinon, yati n Avon Sivel tnv idla Pa-
PUTNTA OTO CUVNBICHEVO YEYOVOC (=) KAl OTO OTTIAVIO (< >), TOTTOBETWVTAC
Ta péoa og éva AN...TOTE...ANNIQE.

JUUTTEPACHOTIKA:
I Hnmpwtn AUon ival am\oVoTtePN Kal TUTTIKOTEPN.

I H deltepn AUon Sev mAnpoi To KPITAPL0 TNG amAdTNTAC, Jia TTOU XPN-
olpormolei Sopr meploodtepo ouVOeTN am' 6oo xpeldleTal.

I Htpitn Avon eival amin, voTePEl SUWCE OE TUTTIKOTNTA.

MapatnproTe OTL KAl OTIC TPEIC AUCELC, Ol EVEPYELEC TTOU YivovTal OTav
aMalel To meplexduevo tou A(i) xwpilovtal og SUO eMuEPOUE TUAMATA.
To éva "TPAYE Mpony.A, S" emavahapBavetal To idlo mpiv 1o T€Ao¢ Tou
TIPOYPAMHATOC, EVW TO ANNO "Tlpony.A<-A(i), s<-0" éxel ypa@Tei yla mpwn
@opd PV TNV apxn TNS emavainmtikic dtadikaciag. O Xwplopocg yivetal
YlaTi 0TO KABE TUAMUA UTTOPOUME VA SIAKPIVOUE CUYKEKPIUEVO OKOTTO. TO
TUAMA Pe TNV evtoln "TPAWE Mpony.A, S" gival n Bacikn eme€epyaaia, n
Kapd1d Tou TpoypAUATOC, eKTENEITAL KAOE Popd TTou aANACEL 0 apIBuAC,
OAAG Kal HETA TO TENOC TG eMavaANTITIKNA G Stadikaoiac. To Ao TURua,
ME TIG EVTOAEC "s<-0, Mpony.A<-A(i)" £xel OKOTIO VA SWOEL TIG APXIKEC TIMES
OTIG LETAPBANTEC KAl QUOIKA EKTEAEITAL TTIPIV AKOMA APXIOEL N EmAvaAnTTTI-
Kn Sadikacia aA\d Kal péoa og auThv. X' autd Ta TPOYPAUUATA UTTAPXEL
ouvAOWCE Hia aKOPA EVOTNTA TTOV Eival N TTPOETOIUACIA TNG BACIKAG ETTE-
&epyaoiac. ESw autn amoteleital amd pia pévo evioAr, Tnv s<-s + 1.

14.1.2 EveAiia

‘Eva amo ta kpttrpta aloAdynong Tou TpoypduaTo  gival kai n duvato-
NTa EMEKTAONC TOU. MNapatnpwvtag Tov KUKAO {WNG TTPOYPAUMATOC, TTOU
AVOAPEPETAL TTAPAKATW, TTAPATNPEOUUE &TL N Jior {wr TOU TTPOYPAUMATOC
Ba katavawBei yia TG BeATILOELS, TPOOONKEC, YEVIKA yia TIG AANAYEC OTO
apPXIKO TTPOYpApUa. AuTto Sivel peyalUTtepn BaplTNTA OTO KPITHPLO TNG
eveliiag. O oxedla0pOG EVOG EVENIKTOU TIPOYPAMHATOG ATTAITEL TIEPIOCO-
TEPO XPOVO Yla TNV emAoyn NG KeBodou, mou Ba akoAoubrioouE yia Tn
Auon Tou.

‘Eva kAaoikd mapddelyua, 61ou o apxIkog oxXedlaopog Sev emTpénel TNV
EMEKTAON TOU aAyopiBuou map' 6Tt eival Aoyikad owoTog, gival n cUYKpPLoN
3 ap1Buwv Kat n katata&n toug o€ oglpd. Aoyikr eméktaon Tou Ba Rtav
éva mpoPAnua mou {ntd tnv katdtaén 4 apiBuwv. Av n petdBaocn amd tov
évav alyopiBuo otov aAlo gival ypriyopn, TOTe éxoupe oxedldoel évav
aAyoplbuo og owotn Bdon.

Ac 6oUpe T Aoyikn Tou EENEN, Sedopévou OTI To MPOPANUa gival e€a-
VTANUEVO amo HaBNUATIKAC TTAEUPAC.
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MAPAAEITMA 2

Aivetai {guyog aplOpwv amod To MANKTPOoAOyIo Kat {nTeital va eupavi-
Covtal pe av&ouca ogipd otnv 0006vN.

IPOTPAMMA Se(p& 2°
METABAHTES

OPATMATIKEE o, B
AIABATE o, P
AN o<p TOTE

TPAVE o, B
ANMIOR

TPAVE B, o
TEAOE_AN
TEAOE_IIPOT'PAMMATOE S¢ (p& 2°

To mapamavw TPOYPAUUA Eival UOIKA owaoTo, amid, Kal TAnpoi 0Aoug
TOUG OPOUC TTOU €XOULV TEDEL.

Eival 6pwg emektdoipo;

Ac SoUpue Tnv mBavdTeEPN EMEKTAOK TOU.

MAPAAEITMA 3

Aivetal Tp1ada aplOpwv amoé to mMAnKTpoAdylo Kai {nteital va epgavi-
oTOUV UE avfouoa oelpd otnv 00o6vn.

Ot Slagopetikég Satadelc 3 aplBuwy givai 6 (3! = 1*2*3 = 6) étol n mapa-
KATW AVON Yld TPEIC aplBUoUC gival N AOYIKN EMEKTAON TNE TTPONYOUUEVNC.

NPOTPAMMA 3¢ Lp& 3¢
METABNAHTEZ
NPATMATIKEEZ o, [, Y
AIABAZE o, [, VY
AN o<p TOTE
AN R<y TOTE
TPAVYE o, B, Vv
ANMIQE
AN o<y TOTE
TPAYE o, v, B
AN\IQE
TPAVYE v, o, B
TENOZ_AN
TENOZ_AN
ANNIQE
AN o<y TOTE
TPAVE (3, o, VY
ANMIQE
AN B<y TOTE
TPAVYE (3, vy, o
AN\IQE
TPAVYE v, [, o
TENOZ_AN
TENOZ_AN
TENOZ_AN
TENOZ_NPOTPAMMATOZ Xe Lp& 3¢
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T —

Zuunepaouatikd Aotndv
MnopoUuE va noupe ot
AUGELG nou elval KaAég
yla pag pnopei va unv
elvat oL KAaTGAANAEG yLa
Tov unoAoytlotn. Auté Ba
npénet va e€etdletal oav
pia ooBapn napduetpog
otnv enAoyn Tou

ku)\yopiepou. )

Av TWpa pag {ntnBei n Tafivounon tecodpwv aplBuwy, Ba mpénel mpw-
Ta va Bpolpe TIG 24 (4! = 1¥2*3*4=24) SlapopeTIKEC OLOTALEIC TWV TEO-
oApwWV aplOUWV Kal va ypdyoupe Quoikd ta avdloya AN, TTpOKEIEVOU
va avayvwpioel To Tpoypaupa yia mota Sidtaén mpdkeltal, WoTe va TNV
EU@avioel otnVv 006vn.

Mapatnpolpe 6T, eV €xoupe ANUCEL TO TPWTO TTPOBANUA UE ATTAG TPO-
110, €V TOUTOLC, OTaV Ta Sedopéva atny gicodo auvédvouy, yivetat dAo Kal
TTIEPIOCOTEPO ETTMOVO VA KATAOKEVAOTEL AAYOPIOUOC TTOU VAl KAAUTITEL TN
VEd avaykn, ap' 6Ao 0TI auTr) eV QaAivVETAl APKETH VA TIPOKAAETEL TETOLA
avaotatwon.

Ac¢ doupe hotmov i irye AdBo¢, WoTe éva TIPOYPAA TTOU 0 BACIKOC TOU
Kopuog Seixvel va €xel oxedlaotel owaotd, dev avtéxel auTtd mou amd oA-
AoU¢ Bewpeital YUOIKN TOU EMEKTAON.

To AaBo¢ mporABe amo 1o 6Tl oTNPEIXOAKAE yia TN AUON TOU, O€ i Auon
yvwoTh and ta HabnuaTtikd, mou gival TToAU KovTd oTnv avBpwrivn avti-
METWION ToU TTpoPARuaToc. Oswprioape 6ti auth gival "kaAr Abon" Kal
TIPOXWPNOAWE KAl OTNV TTPWTN EMEKTACH TNG, XWPIG va UTTONOYICOUUE OTL
OTOV KUKAO {WN ¢ EVOC TTPOYPAUATOC, O ApXIKOG OXeSIAOUOC ival pdvo To
16%, evw N ouVTPENON, TTOL TTEPINAMPBAVEL Kal TIC EMEKTATEL, givatl 50%.
Ag SoUpE pia Avon Tou 0TOXEVEL OTO HEYAAUTEPO TTOGOOTO. Mia AUon TTou
Ba ival eUKOAA ETTEKTACIUN.

[IPOTPAMMA 3¢ Lp& 2P
METABAHTEZ

NPATMATIKEE o, B
AIABAZE o, P
AN o>B TOTE

temp <- o

a<-R

p<-temp
TENOZ_AN
TPAYE o, B
TEAOZ_IPOT'PAMMATOL Se Lpé 2P

2710 mapandvw MPoypauua Tumomolnonke n €¢€080¢, woTe MAvTa va Tu-
TIWVETAL TO TIEPIEXOUEVO TOU A KAl HETA TOU B. AUTS TPOG OTIYHY, AUTA N
tunorioinon ¢ §660ou, Sev Seixvel Tn onuacia tng, avtiBeta Oa éheye
Kaveig 6TL n Avon gival "mepiepyn" kat Oa gixe Sikio.

Twpa ag eMeKTEIVOUUE AUTHY TN AOYIKN Yia va AVGOUE TO TTPORBANUA Yia
TPEIG aplBuouc.

[IPOTPAMMA 3¢ Lpé 3P
METABAHTEZ
AKEPAIEZ: ©
OPATMATIKEEZ o, B, Vv
c <=0
AIABAXE o, {3, Y
0z0 0=0 EINANANABE
o <-1
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AN o>3 TOTE
temp <- o

a <- B
R <- temp
o <=0
TENOZ_AN
AN B>y TOTE
temp <- B
p <= v
Yy <- temp
o <- 0
TENOZ_AN

TENOZ _EINANANHVHZ
T'PAVE o, [, Vv
TEAOZ_IPOT'PAMMATOE 3¢ Lpé 3P

H petapAntn o Seixvel, av éxel yivel avtipetdbeon ota (evyn TOU CLUYKPI-
vovtal. Av 8ev €xel yivel kapia 1éte 0=1 kat ot aplBuoi eival oTn cwoTth
OE1PA KAl Apa UITOPOUV va gU@avioTouv. E€etdlovtag To mponyoUuevo
TIPOYPAUUA TTAPATNPOUKE OTI UTTAPXEL UIa OEIPLaKE akoAouBia amod ave-
Eaptnta AN (urmopouv va aAAd&ouv oglpd), 0Ta omoia CUyKpivovTal ot
aplOpoi pe Tn o€1pd eloaywyng Touc. ETot yivovtal ol ouykpioelg a>f kat
B>y kat yivetat n avtipetdBeon Toug, av xpetaletal. Anhadn and tn ov-
YKplon Twv dvo (a>P) mepdoape oTn cUYKPIoN TV TPIWV (a>f, kat B>y).
Twpa n ouykpion SUo apBPWV PE TN XPrion avTiyetdbeong Sev @aivetal
ma "mepiepyn”.

21a mapamndvw sidape ta ripata BeAtiotonoinong tng doung evog mpo-
YPAUUATOC E TNV EVKAIPIA UIOG ETTEKTACNC TTOU OEV UITOPOUCE VA YiVEL

14.1.3 Alomoria

O 0po¢ avagEpeTal 0Tn ouvexr Kal opolopop@n AelToupyia evog mpo-

YPAUMaTOG. [TpAypaTl XpNOIHOTIOIWVTAG £VA TIPOYPAUMA TIEPIUEVOUE

aTO AUTO VA CUUTTIEPIPEPETAL BACEL TWV TTPOSIAYPAPWY, AKOUA KAl KATW

amno TIG SUCUEVECTEPEG GUVONKEG.

uvrOn AdBn xelplopou, i akopn nBeAnuéva AdOn mou emdnTouv Ta 6pla

TOU TIPOYPAMMATOC, UTTOPOUV VA KATAPPAKWGOOUV TNV AloToTia Tou.

1 H a&lomotia evog mpoypdupatog auAveTal e ETITUXEIC EAEYXOUG ETTi
TWV Sedopévwv.

1 HalomoTia evog IpoypaupaTog HElwVETaAL, 0tav amodéxetal Sedopué-
Va EKTOG TTPOSIAYPAPWV KAl TIPOXWPA OTNnV emefepyaaia Toug.

1 3¢ éva a&lomoto mpdypapua Sev MPETTIEL va UTIAPXOUV EVTOAEG 1] EVO-
TNTEC TTOU O€V eKTEAOUVTAL.

1 'Eva TpOypappa, yia va Tapapével a&lomoTo, Ba pEmel ETA amo KABe
al\ayn), va emaveléyxetal pe OAa ta Sedopéva ehéyxou TTou gixav Xpn-
olpoToINOEl OTOUC TTIPONYOUUEVOUC ENEYXOUC.

1 Y& éva alomoTto mpoypappa mPEMeL va avTipeTwi{ovTtal OAEC ol
AKPAIEC TTEPITTTWOELG, SESOUEVWV KAl EVEPYELWV.

Tuvnbwg ta
npoBAnpata a&lontotiag
napouatddovrat

0E NPAYHATIKEG
ouvBnikeg Aettoupyiag
TWV NPOYPAUHATWY,
étav o XpAoTng Tou
npoypdpparog dev eivat
nA€ov o K. TEAelog alAd
avtiBeta o K. Aoxetog.
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Ac dwooupe éva mapadelypa. AG uoBEooupEe OTI EXOUUE Eva TIPOYPAUA
mou Staadet Suo aplBuoug Kal ppavifel To aBpolopd Touc. Mpopavwg
aro 1o MPOYPAUUA TIEPIUEVOUE, OG0 ToU Sivoupe aplBuouc, va pag Sivel
To ABpolioua. Tt Oa KAVEL OUWE TO TIPOYPALA, AV TOU SWOOUE ETEPOON-
MoUC aplBuouc; Oa mpémel va pag Swaoel To aAyepiko Toug dBpolopa. To
610 Ba mpémet va cupPei kal av Tou dwooupe SO apvnTIKOUG aplBuoUc.
Av Tou SWooUE £vav aplBUo Kal éva ypduua opwe ESw éxoupe alayn
otov TUTo Sedouévwy Kal éva Tpdypappa mou Soulelel alomoTa, TTPéE-
TIEL VA amoppiYel To ypdupa cav dedopévo akatdAAnAo yia eme€epyaaia
Kal va {ntrioel dA\o amodekto Turo dedouévou.

Y& AAAN mepinTwon Sivetal nuepounvia amé 1o MANKTPOAOYI0 (NUépQ,
pnvag, €1oc), kat {nteitat va Bpebei oe mota nuépa ¢ eSopadag avti-
oTolxel. Apaye mw¢ Ba cuumeppepOei To TPOYPAUMA AV TOU SWOOULE EV-
SeIKTIKA: ApvNTIKO aplOuo 1 undév otn B€on Tng NUEPAC, Tou Uriva 1} Tou
€toug; AplOuS prva HeyauTtepo Tou 12; AplBud nuépag 32; ESw éxoupe
TIMEC EKTOC OpiWwV UTTOAOYIOHOU, TTIPOPAVWE €Va AEIOTIIOTO TTPOYPAUUA
TIPETTEL VA ATTOPPITTEL KABE TéTOLA NUEPOUNVia Kal va {ntd dAAn amode-
KT TIN NUEPOUNVIOG.

Mapadeiypata Tipwv AAAOU TUTTOU ATt TOV AVAUEVOUEVO Eival Kal Ta:

I Timpénel va KAvel £va mpoypapia ToU 0Ta YPAUUATA EVOG OVOUATE-
mwvupou Sivovtal Kal aplBuoi;

I Tump£mel va KAVEL £va TTPOYPAMA OTav Td Pn@ia Tou TaxudpouIKoU
KwSIKa gival MiyOTepaA ATTO TIEVTE;

I Timpémnel va KAvel éva mpdypappa mou Tou SidovTtal ypduuata otn
Béon aplBuwv;

Mapadeiypata TIHWY EKTOG Opiou UTTOAOYIOUWYV Eival Kal Ta:

1 Aivetal Suadikog aplBuog. ZnTeital va JETATPATIE OTOV AVTIOTOLKO TOU
Sekadiko. Mpoavwe otnv gicodo mpémel va yivovtal SeKTd Povo Yn-
@ia Okat 1.

1 Aivetal pwpaikdc aplOudc. ZnTeital va HETATPATIEL OTOV aVTIoTOLXO
Tou 6ekadikoé. Mpogavwe otnv eicodo mpémel KAt apxnv va yivovtal
Sektoi povo xapaktipeg |, V, X, L, C, D, M, aA\d kal pia akopa oglpd
ENEYXWV TIPOKEIUEVOU VA Yivel armoSeKTOG 0 cuVOUATUOG TV 0pBwv
XOPOAKTAPWV.

Ma TI¢ MePIMTWOELC TTOU N alomioTia Tou mPoypAppaTog KIvOUVEUEL amd
S1apopeTIKO TUTIO SeS0UEVOU, O TPOTTOC EAEYXOU TIPOCPEPETAL ATIO TN
YAWooa mpoypappatiopov. Mpdyuatt ke yAwooa éxel Tn duvatdtnta
va opioel TUTO PeTABANTAG Kal €101 va amokAeioel kKOs dANo TuTo Sedo-
MéVwV péoa otn HETABANTA auth. Autd Ta TpoBAruaTa gival amovoTepo
VA QVTIHETWITIOTOUVY, Se60UEVOU OTI 0 €AEYXOC TOU TUTTOU TTPAYHATOTIOIE -
TAl AUTOMATA armd TN YAWOod TPOYPAUUATIOHOU.

MNa TNV MEPIMTWON TWV TIPWVY EKTOC 0piov, 0 Tpomo¢ BeAtiwong Tng alo-
moTtiag 6a otnpixOei otoug eEAéyxoug mou Ba cupmepAn@OoLV oTo TIPo-
ypaupa. MpoomaBwvtag yia tn AVon Tétolou gidoug mpofAnudtwy, Sia-
TMOTWVETAL OTI TIPWTA TIPETTEL VA 0XeS1A0TOUV ONOL 0L ENEYXOL KAl ETA N
AUon Tou poBAnpaToc. Yrdpxel Snhadn éva "mpdBAnua uéoa oto mpod-
BAnua”
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AlOTTIOTWVETAL AKOUN, OTL £va TPOYPAUUA AiYWV YPAUHWY, AOYWw TwV
ENEYXWV, KUPLA TWV EAEYXWV ATTOSEKTWV TIMWY SIOYKWVETAL UTTEPUETPA.

Aev Ba avagepBouue og mapadeiypata TG mMpwTNG mepimtwong, emeldn
N AVTILETWTILON TOUG gival 0Tevd ouvdedepévn e TN XPNOIUOTIOIOUUEVN
YAWGOA MPOoYPAUUATIOHOU.

Ac SoUue hoimdv éva mapdadetypa yia tn deutepn mepImTwon.

MAPAAEITMA 4

Na katackevaotei mpoypappa mou Ba eAéyxel pia nuepopnvia mou 8i-
VETAL A6 TO TTANKTPOAGY!I0.

Kat' apxnVv HEPIKEG YVWOTEC Kal "AyVwOoTeC" TANPOYOPIEC Yia TO XWPO
TWV NUEPOUNVIWY, TIPOKELMEVOUL VA UTTIAPXEL £va EAAXIOTO TTOOO YVWOEWV
Yla va TIEPLYPAPOUV Ol OXETIKOI ENeyXOL.

1 KdBe £10¢ €xel 365 NUEPEC, EKTOC av gival SioeKTo, OTIOTE £XEl 366.

1 O punveg lavoudplog, MdpTiog, Matog, louAlog, Ayouotoc, OKTwRplog
Kol Aekéufplog €xouv 31 pépec.

1 O prjveg Ampiliog, louviog, Zemtéufplog kat Noéupplog €xouv 30 pépEG.

1 O OgPpoudplog éxel 28 PEPEC, EKTOC av TO £T0C ival SioekTo, omdTE
EXEL 29.

1 ‘Eva €1o¢ Aéyetal SioekTo av 0 aplBuog Tou givat moAamidaoto tou 4,
AaAAd 6xL Tou 100, ekTdC av gival ToAammAdoto Tou 400. Na mapddelyua:
710 1984 cival Sioskto (moAamAdoto tou 4), to 1900 Sev sival (moA\a-
TAQGC10 TOU 4 aANG Kat Tou 100), To 2000 sival Sioskto (moANamAdcio
ToU 4, Tou 100, aAAA Kat Tou 400), TéNoc to 1993 Sev sival.

1 To nuePoAGYIo TTou toXVEL orjuepa gival To Fpnyoptavo. To epApooe o
niamag pnyoptocg o IM v 4n OktwBpiou Tou 1582 mpooBétovtag déka
nuépec. Etol n eméuevn Tng 4ns OkTwRpiou ATav n 15n OktwPpiou.
>Tnv EN\&Sa epappootnke otic 10 Maptiou 1923. Etol n eméuevn TG
10ns MapTiou Atav n 23n Maptiou 1923.

Mpooé€te Nomov ylati Sev umtdpxouv ota EAANVIKA NUEPOAOYIA Ol NUE-
pounvieg 11/3/1923 éwg 22/3/1923. Evw ota Evpwmaikd dev umdpyouv
oL nuepounvieg 5/10/1582 €wg 14/10/1582. AUTO O€ KATTOLEG TIEPITTTWOELG
umopei va gival onuavTiko, evw yia AAAeC adlagopo.

Metd and autd okentopevol TN AVON Tou TTPOBAAMATOC, SIATIIOTWVOULE

OT1 Ba TIPETTEL VA KAVOUUE TOUG TTAPAKATW ENEYXOUG.

E Mpwta va ehéy§oupe av 56Onkav apvnTikoi aplBuoi otnv nuepopnvia.

E Metava eAéy€oupe av n nuépa sivat umapkTr. BAéme mAnpogopia yia
1o lpnyoplavé nuepoAdylo.

=/

31N ouvéxela va eAéyEoupe av To €tog mou 600nke gival dioekTo.
AuTi TNV mMAnpo@opia Ba TN XPNOIUOTIOINCOUUE OTOV EAEYXO TNG
nUEPag, 6Tav o prvag sivat o PePpoudplog.

-

Kat té\og va ehéyoupe av ouvdudlovtal cwaoTtd o aplOudc TG NUé-
PAC UE TOV aplOUo TOu pRva.

Xwpig noAU KaAn yvaon
TOU XWpPOoU Tou Bacikol
npoBAnpatog eivat
aduvatov va oxedlactouv
owoTd oL anapaitntot
€\eyxol, WOTE 10
npdypappa va ivat
a&énioro.
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IIPOT'PAMMA Hpucepounv o

AIABAXZE n, u, ¢

KANEXE EAleyxog 1(n, mp, &, c)

AN c=0 TOTE T'PAVYE ‘ApvntlKéCQ TLpéCQ’
KANEZE EAecyxog 2(n, B, &, c)

AN c=0 TOTE TPAVE ‘AvUnopkin nuepounvio’
KANEZE EAeyxog 3(n, p, &, c)

AN c=0 TOTE TPAVYE ‘NavOoocuévn nuepounvio’
TENOZ

ATIAATKAZIA EAeyyxoc 1(n, m, &, c)

! ApvnTLlkég nuepounviec

c <=0

AN >0 KAI p>0 KAI n>0 TOTE c <- 1
TENOE_AIAAIKAZIA E)eyyoc 1

AIAAIKAXIA EAeyxog 2(n, u, &, c)

' TouAtovd nuepoAdy Lo

c <- 1

AN (10<n KAI n<23) KAI p=3 KAI ¢ = 1923 TOTE c <- 0
TENOZ AIAAIKASIA EAleyxoG 2

AIAATIKAXIA EAcyxog _3(n, u, &, c)
! EAeyyxoc dloexktou é1ouc (v &=1 AIZEKTO)
€4 <- ¢ mod 4
€100 <- & mod 100
€400 <- & mod 400
5 <=0
AN ¢4=0 TOTE
AN ¢100=0 TOTE
AN ¢400=0 TOTE
5 <-1
TENOE_AN
ANNIOQR
5 <=1
TEAOE_AN
TEAOE_AN
! EAeyyxog amodekTNg nuepounviag (c=1 ANOAEKTH)
c <— 0
ENIAEEE p
OEPINTQEH 1, 3, 5, 7, 8, 10, 12
AN n<=31 TOTE c <-
OEPINTQSH 4, 6, 9, 11
AN n<=30 TOTE c <- 1
NNEPINTQZH 2
AN 5=0 KAI n<=28 TOTE c <- 1
AN o=1 KATI n<=29 TOTE c <- 1
TEAOEZ_EIITAOT'QN
TEAOZ_AIAAIKARIA EXeyXoG 3
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Ac 600¢i mpoooyr otn ouvOeTn cuvOnkn otnv evotnta EAeyxoc_2. O
€NEYXOC OWOTA YiveTal pue oUVOETN cLUVONKN, TTaPA Ta 6oa avtiBeTta €xouv
ypagtel. ESw yivetal pia akivbuvn Kataotpatrynon Tou kavova yia Ao-
YOUC ouvTOuiac. Mpayuatikd 0To CUYKEKPIUEVO onpeio Sev TpOKeLTal va
undpéel kapia aA\ayry, o€ oToladATIOTE EMEKTACN TOU TTPOYPAMMATOC.
To mapamdvw Mpoypappa XpnoIOTIOLETAL ATTAPAITATWE WG UTTOTIPO-
ypaupa and omolodnmote mpoypappa emeepydleTal NUEPOUNVIEG TTOU
€lodyovTatl amod 1o MANKTPOAOYL0. AG OnUEIWOEL OTL yia ToV €AeyX0 TNG
ATmOSEKTNG NUEPOUNVIAG XPEIAOTNKAV APKETEC YPAMMEC. AuTr Ba gival n
emmAéov empBdapuvon KAOE TEToloU TTPOYPAUUATOC.

14.1.4 Tayovtnta

‘Eva mpdypappa givat taxUtepo Kamolou Ao, av AUVEL To id1o TPOBAN-

pa og AMyoTEPO XpOVOo. AUTO UTTOPEL val EMITUYXAVETAL EITE:

1 e adlomoinon MANPo@opPIWYV yia TNV motdtnTa Twv dedopévwv. MNa
napadetypa, o aAyoplBuog Tagivopnong, ou eival yevikd tax0Tepog
(quick sort), yla oplouéveg akpaieg TEPIMTWOELG (TTEpimou Taivounué-
va otolxeia) yivetat Bpadltepog amd AAAoug,

I pe S1aQopEC TEXVIKEC, OTIWG CUMPBAIVEL UE TNV TTEPITTTWON TWV PN@Piwv
eNéyxou omou bev aralel o alydplBuog, aANd éva emmAéoV TUAMA
TIoV TPOOTIBETAL 0TV APX) TG AVONG, £XEL WG ATTOTEAEGA T GUVOAL-
Kr} ab€non TG TaxuTNTAG TOU TIPOYPAUHATOG,

1 pe SlapopeTikoug alyopiBpouc, OTwe cupfaivel pe Toug alyopibuoug
Ttaévopnong ri avalntnong, 6mou yia Ta idla dedopéva KAmolot akyo-
p1Ouot amodelkvuovTal TaxUTEPOL AANWY,

I pE Xprion TTEPIOCOTEPNG UVAMNG.

To teleutaio Eepelyel amd Ta 6pla tou BiBAioV, evw N TPITN TIEPITTTWON €XEL
avamtuxOei S1e€0dikd ota Ke@Alala akyopIOUIKAG KAl TIPOYPAATICOU,
enopévwe Ba dwooupe mapadeiypata yia Tic V0 ANEC TIEPITTTWOELG.

MAPAAEITMA 5

‘EoTtw OTI £XOUME VA CUYKPIVOUHE Hia CGEIPA aplOuwv Tov lodyovTal
arné to MANKTPOAAYLO Kal va amavTiCoUE TOCOL anmd auToug gival ap-
vNTiKoi, OeTikoi kat pn&év.

Mpogavwc 1o mPdPANUa AVvetal pe Svo eppwAeupéva AN (tpeig €€odol).

Ot mapakdtw AVoEIG eival ONeC aTOOEKTEC.

AN number>0 TOTE

6 <- 6+1

AMMIQE AN number<0 TOTE
o <- o+l

ANNIQR
n <= utl

TEAOE_AN

AN number<(0 TOTE
o <- o+l
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ANMIQE AN number>0 TOTE

B <- 6+1
ANMTIQR

n <= utl
TENOZ_AN

AN number=0 TOTE

n <= utl

ANMIQY AN number<(0 TOTE
o <- o+l

ANNTIOQR
6 <- B6+1

TENOE_AN

Mola Ba mpémel va Bewpricoupe TaxuTepn Auon;

Tétola epwtnon Sev éxel amAvTNON O€ Uia YeVIKN Bewpnon, av OpwG Yrmo-
POULE va €XOUUE TNV MANPoPopia Tou TTwe Tepimou Ba sival ta dedopéva
MAG, TOTE TIPAYHATIKA UTTOPOUUE Va SIOAEEOUE [ia Ao TIG TPELG TTou Ba
€ival N TaxUTEPN yla Ta oUYKeKpIpéva Sedopéva. MNa mapddelyua, av yvw-
piCoupe o011 oTa Gedopéva Hag Ol TTEPIOCOTEPOL aplOuoi ival pIKpdTEPOL
Tou UNGEVOG, TOTE N 2n AUon Ba Swoel TaxUTePa TO TENKS anmoTéNeoua.

NMAPAAEITMA 6

Aivetat mivakag 1000 KwSIKwv aplOuwv. Znteitatl va oxediactei mpo-
ypappa mou Ba déxetal évav KwSIKO amd To MANKTPoAoyLo, Oa tov
avalnta otov mivaka Kat 0a divel tn 0£on Tou mivaka mou Bpédnke o
KWOIKOC.

H avadlritnon og évav mivaka gival B¢pa 1o omoio €xel 16n avamtuyOei
oto kKe@ahato 3. Etot edw dev Ba A\vooupe To MPOAnua, aAkd Ba ava-
nto€oupe pia 16€a yia tn BeATiwon Tou Xpovou enefepyaaciag, Tou Umo-
pei va xpnolpomolnBei og kaBe mepintwon. Eite Snhadn o mivakag eival
Taflvounuévog mivakag Kat kdvoupe duadikn avalAtnon, Eite ivatl un
Ta&lvounuévocg Kat Kavoupe oglplakn avalntnon.

H 16€a éxel Tn Bdon tng oTIg €€AC TAPATNPNAOELS:
E H avaritnon oe mivaka gival ouTwg ) AAwC XpovoRopa.

E Av avalntnBei kwdikoOg Tou dev UTIAPXEL GTOV TTVAKA, TO TTPAYPARHA
Ba ekteléoel OAa Ta Briuata Tpiv To SIAMOoTWOEL.

T 0 kwdikd¢ mou Sev untdpxel, ouvrBwg gival amotéAeopa AavOaoué-
VNG MANKTPOAOGYNONG.

Emopévwg av avamtuyBei pia péBodog mou Ba eAéyxel TOUG KWSIKOUE TTOU

MANKTpoAoyouvTal Kal Ba emtpémnel TNV avalntnon HoOvo yia Toug Kwdl-

KOUG TTov gival owoToi, amodekToi, Ba €xoupe pia onUavTKr £otkovoun-

On Tou CUVOAIKOU Xpovou eneéepyaaiac.

Ot KwdIKoi PE TOUG OTTOIOUG UTTOPOUE VA TIETUXOUE AUTOV TOV EAEYXO
TIEPIEXOUV €Va OKOUA YN@io, TO Yn@io eAéyxou, Kat TapdyovTal HE EIOIKO
TPoTO. Mg mapayetal éva Yneio ehéyxou KwdIKoU;

‘Eotw 6Tl €xoupe mevtaPn@loug KwdIkoug Kal évag amod auTtoug sival o
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12345, 'Evag TpoOmmog yla Tnv mapaywyr Tou 6o Pneiou gival o €€N¢:

W =W *1+W )3 + W *5+ W *7 + W *¥13) mod 11 =
(1%1+2*3+3*5+4*7+5%13) mod 11 =(1+6+15+28+65) mod 11 = 5.

Apa o kwdikdg mou Ba MAnkTpoloyeital Ba gival o 123455, Me tov iS1o
KavOva To TTPOYPAKa Ba EAEYXEL, ETA TNV TTANKTPOAOYNON, AV O £l0a-
YOUEVOC 6YNPLOC, TTAEOV, KwOIKOG ival amodeKTOC Kal UETA Ba mpoxwpd
otnv avalntnor Tou otov mivaka Twv 1000 Béocwv.

O kavovag dnuioupyiag Tou 6ou Pneiou gival o €€n1¢: MoMamactalovtal
OAa Ta Pneia Tou KwdIKoU e évav TTPWTo aplBuo, Kal TpooTiBevtal Ta
ywvopueva. To dBpotopa Saipeital pe 11. To unoAotro tng Slaipeong ivat
T0 Yn@io eAéyxou. To undlotmo Tng Siaipeong e 1o 11 givat amd 0 péxpt
10. Av BpeBei unolouro 10, To 60 Pneio givai 0.

Ynidpxouv moANoi Tpdmol yia Tn dnuloupyia Tou Yn@eiou eEAEyXou UE TIAE-
OVEKTAMATA KAl PLEIOVEKTAMATA.

To Yneio eAéyxou Aotmmov XpnotoToleital yia Adyoug
TaxUTNTAG, OTAV O EICAYOEVOG KWOIKOS TTANKTPOAOYE(-
Tat. Mpdaypatt o xpdvog mou xpeldletal yia va Yivouv ol
amapAiTNTEG TPAEELG YIa TOV EAEYXO TOU KWSIKOU, WOTE
aAUTOC va amoppleBei, ival Katd TOAU HIKPOTEPOC amd ‘ AvdbBeon ané tov MNeAdtn
TO XPOVO 1OV XPElAleTal TO MPOYPAUMA YIa Va KAVEL
1000 ouykpioelg, mpv KATaAA el OTO CUUTTEPACUA OTL
0 KwSIKOC gival \avBaopEVoG Kal PUOIKA Sev UTTAPXEL. KaBoplopdg twv anattnogwy.

Katavénaon tou npoBAnuatog

H nébodoc epapudletal otoug Kwdikoug Tpame(IKwv ‘ Ewoaywyn otov unoloytoth
Aoyaplaouwy, otov Kwdiko AOM, otov Kwbiko ISBN
Kal YeVIKA 010U ol Kwdikoi mMAnkTpoAloyouvTal Kal n
avalnTnor Toug TPOKELTAL Va Yivel o€ TTOAD PeYANOUG
mivaKeg i} apxeia.

KaBoplopdg dopng npoypdupatog

Awaipeon og unonpoypdupata

Enoyn alyopiBuwv
Kat dopwv OESOUEVWV

14.2 | Tekpnpiwon
Tou Mpoypdupatog |

Me Tov 0p0 TEKUNPIWON EVVOEITAL TO GUVOAO TOU YPO- YAonoinon o€ kdnota

TITOU UAIKOU TTOU TTEPLYPAPEL T CUCTATIKA JEPN KAL TIG Mwooa MNpoypaypatiopol

A€ITOUPYIEC EVOC VEOU TTPOYPAUATOC 1 TIC TPOTTOTIONN-

OEIG TTOU €YIVaV O€ €Va UTTAPXOV TIPOYPAMAL. ‘ Enwdpwon ané tov MNeAdtn
310 oxfjua 14.1 aivetal n d1adoxr Twv PACEWV avd- Eheyxot Kal

nmtuéng evog MPOYPAPMATOC. A6pBwon AaBv

| Mapddoan atov MeAdtn

Yuvtipnon

2x. 14.1. ®doeic avantuéng mpoypduuatog ‘
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<

H tekunpiwon dev
anoteAel pla Eexwploth
@don otnv avdantuén
€vog npoypdupatog,
aAAd pia napdAAnAn
dladikaoia nou
oupnAnpwvel dAa ta
otddia avdntugng evéc

npoypduuatog.
N

N

J

Ot malioi mpoypauuaTIoTEG Aéve: "H Tekunpiwon gival Xaoipo xpovou."
Mapaleimouv dUwWE va Touv TTOGO XPOVO APLEPWACAV YId VA KAVOUV Hia
aA\ayr oTto TaALd Toug TPOYpappa Tou Sev eixe TeKunpiwon.

Ac SoUpE Notrmdv MYPAUUATIKA TTOLOL Eival Ol AGYOl YIa TOUG OTTOIoUG
XPelAdeTal va yivetal TEKUNPIWon, TTOLEG KATNYOPIEG TEKUNPIwoNG UTTAP-
XOUV Kalt TENOG TToLEG avayKeg e§umnpeTei n UTapén TNG TEKUNPiwoNG.

14.2.1 Adyol teKpnpiwong

E

-/

MNapopoia epyacia. Av 1o poypappa mou {nteital, TEPIEXEL TTAPO-
poleg Aettoupyieg pe AAa mou €xouv RSN dnutoupynOei, ToTE XpPN-
OIMOTIOIWVTAG TNV TEKUNPIWON, UITOPOUV VA YiVOUuV Ol anapaitnTeS
TIPOCAPUOYEG O€ aUTA.

KaOe tpomomoinon yivetat eukoAotepa. H Umapén Tekunpiwong
urroonBd otnv emTuxn Kat ypriyopn €mépBacn oTo TURA Tou TTpo-
YPAUUATOG TTOU TIPETEL va HETAPBANOEL i} va avtikataoTtabei ) téhog
va mpooTeBei pia véa Aertoupyia otn cwoTr B€on.

Agv pmopei va yivel éAeyxog tng Aettoupyiag Tou alyopiduov. H
amouacia TEKUNPIWoNE OUCIACTIKA aTayopEVEL TOV EAEYXO TOU aAyO-
piBuovu. AvtiBeta n UTapén Tou apxeiou Sokiunc (test file), padi pe Ta
ATMOTEAECHATA KAl Ta OXOALA TTOU TO cuvodeUouy, Ba meplopioel Evav
véo €Aeyxo Hoévo ota onpeia mou xpetaletal.

14.2.2 Katnyopieg tekpnpiwong

E

-/

-

Tekpnpiwon avantugng. Avagépetal oTi¢ TPodlaypagEg ToU TIPo-
BARpaTOC, TITPOKELTAL VA KAVEL TO TTIPOYPAUA Kal TN 6UVOEDH TOU UE
AN\ mpoypdppata, av uttdpxel. MepLéxel emiong TNV ePLypaAQr TwV
XPNOIHOTIOIOUUEVWY aAyOoPiBpwV.

Tekpnpiwon gAéyyou. Avagpépetal ota dedopéva ehéyyou (test file)
IOV XPNOIHOTIOINONKAV TIPOKELUEVOU VA SOKIUAOTEL TO TIPOYPAUUT,
av éxouv SlepeuvnBei ol aKpaieg MEPITTWOELG KAL TIOLEG Eival AUTEG
Kal TENOG av €xouv KablepwOei KATTOLEC Kal TTOLEG CUPPBATELC yia TN
AUon Tou mpoPAruaTog. KABe mpdypauua £xel KAmmola 0pla, Ta omoia
TIPETIEL VA AvVAPEPOVTAL OTNV TEKUNPiwonN.

Tekpnpiwon xpnotn. Mepiéxel OAeG Tig 0dnyieg mou mpémel va do-
BoUv 0TO XPNOTN TOU TTIPOYPAUMATOC TIPOKEIUEVOU VA TO XPNOIOTTOL-
noet amodotikd. Ot 0dnyieg autég cuvABwWE avaPépovTal WG EyXELPi-
810 xpriotn (users manual).

Tekunpiwon MPoypAppRaATog. AVa@EPETAL OTOV TPOTIO LIE TOV OTTO{0
€xouv AUBei Ta empépouc mPoARATA, TIC UTTOBETELC TTOU €XOUV Yi-
VEL KAl TOUG TIEPLOPLOPOUG TTOU €Xouv TeBEL. AKOUA TTANPOPOPIEG yia
"e10IKEG" TEXVIKEG TTOU €xouV XpnolporolnBei. Mpémel og kAbe Pripa
va ava@epOei pe AemTOUEPELD, TTOAEG POPEC KOUPAOTIKN, AAAA Su-
OTUXWE avaykaia, n Abon mou xpnoipomolrifnke kal ta Sedopéva e
Ta omoia eAéyxOnke. Eva uméuvnua Twv LETARANTWY TTOU XpnOoluo-
moloUvTal €ival XPriOIKO Yia TNV TEKUNPIwon aAAd Kal Yia TNV apxIKA
avdantuén tou alyopiBuou. H amhovotepn kat mAéov oTolxelwdng
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TEKUNPIWON auTAG TNG HOPPNG YIVETAL UE TNV EICAYWYH YPAMUWY

OXONWV péaa oTov KWAIKA TOU TTPOYPAUHUATOC.

H tekpnpiwon e§unnpetei Aettovpyieg omwe:

I Emkowvwvia petagd xpnotn - avaluti - TPOYPAHHATIOTH. 21N
(AcN TNG KATavVONnong Tou PoBANMATOC TTOANEG EPWTNOELS YivovTal,
evw didovtal ol avtioTolxe¢ amavtioelc. Ol amavThoEIC AUTEC ATOTe-
AoV TI¢ 00nyieg BAoel Twv omoiwv Ba Yivel TO TIPOYPAWMA, ETTOUEVWE
€ival SeOpEUTIKEG Kal yia Ta SUo pépn, apa gival xproIpo va Kataypd-
@ovTal. H Tekunpiwon mpayuatomnolgital o 6Aa Ta otadla TG avantu-
&nc evog mpoypdppatog. Kabe Sieukpivion mmou éxel 600¢i o€ epwtrpa-
TA Hag, o€ OAa Ta oTadla avantuéng mpémnel va BpioKeTal 0TO PAKENO

TeKPNpPiwong.

1 loTtoplkn ava@opd yia Tpomonoloelg StopOwaoelg. Mia 10TopIKA
ava@opd Ba mpoo@épel TN SuvaTdTNTA CUVOAIKIG EKTIUNONG TOU €p-

YOU TTOU €X€l YiVEL

I Mototiko éAeyyo. Kdvel Suvatd évav éheyxo kat dev omataldtal Xpo-
VOG Yla TN YeviK avalntnon tou AdBouc. Av akoAouBronke pia eugu-
N¢ uéodog, mola gival autr, kabBwc Kal mmola eival Ta dedopéva eNéy-

XOU M€ Ta omoia SOKIMAOTNKE.

1 Avagopad yia 8idaktikoug Adyoug. Exovtag kataypdyet tn Stadpopn
NG OKEPNE MO YIA TO OUYKEKPIUEVO alyOplBuo, otn Siapkela {wng Tou
TIPOYPAUMATOC UTopEi va emvonBei évag AAo¢ KAAUTEPOC TPOTIOC AU-
ong Tou idlov TPoARATOC, AOyw TNG EUMELpiag Tou oTo PeTady Ba €xel
amoktnBei. Na kataypdgetal n pébodog AVong Kat 0 AOyog TTou eTMIAE-

xOnke. Na meptypd@etal To oTlyldTuTIo 0To omoio BacioTnke n Avon.

TO MPOBAHMA TOY 2000
ANO TH ZKOTMIA THX TEKMHPIQZHZ

H 16€a Tou va kpatd Kaveic yla to éto¢ SUo Yneia, avti Téooe-
pa 1oV ATAvV To 0pB0, BPNKe TPOCPOPO £5a@POC Kal amAwONnKe
mavtov, oav pia "é€unvn" 16€éa mou £€0IKOVOUOUOE XWPO UVAUNG
yla To TPOYPAUHA, AANA KAl Yia TNV amoBrkeuon Twv Sedopévwv.
Onw¢ @avnke Opwg, dev HeAeTNONKaV OAEC Ol MIOAVEG EMMTW-
OEIG, JE ATTOTENECHA TO KOOTOC TNG EMAVAPOPAG TWV TECOAPWV
Pneiwv yla o £10¢, va avélBel og IMyylwdn mood Kal xwpic va
eival oilyoupo OTL Bp€Bnkav OAeC ol YPAUMES KWOLKA TTOU €TTPE-
e va 81opBwBoUV. AuTO TO KOOTOG NTAV TOCO HEYANO, YIaTi EiTE
urjpxav maAld mpoypdupata mou eixe xabei n Tekunpiwor Toug
Kal apa n emépfaon otov KwdIKa apopouce OAO TO MPOYPAA,
eite ylati eme1dn n "uéBodo¢" nrav moAv Siadedopévn, BewpnOnke
OTI TETOLEC TTOPATNPROELC SEV ATAV ATTAPAITNTO Va avapépovTal
oTNV TEKUNpiwon.

4 N
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NAPAAEIrTMA 7

To pnxavoypa@iké kévipo tou Yrmoupyeiou MNaideiag mpokeital va
EKTUTTIWOEL KATAOTACEIG E TIG BaBpoloyieg Twv maveAAnviwv eetdoe-
WV 1oV TEAIKA Oa amooTtalolv ota oxoAeia. Z€ KAOe oghida auTig TG
Katdotaong Oa PEMeL va TUTIWVETAL ) OVOpaGia Tou oXoAgiou. ‘OAeG ot
ovopaoieg Twv oXoleiwv Bpiokovtal og £vav mivaka amd Tov omoio 6a
avalntouvTal. & KAOe ypapun tng oghidag Oa TumwveTal To ovopaTe-
TIWVUHO, TTATPWVUHO, Kal 0 TENIKOG BaOuog Tou padntn.

‘Eva této10 mpoBAnua givat pavepo ot Ba TIPETEL va XWPLOTEL OE EVOTNTEG
TTPOKEIEVOU va AUBEL. Na TN cuvThpNoN Tou TPOYPAUMATOC Eival ama-
paitnTo va €xel amoTunwOei N oUvEeon AUTWV TwWV evoTHTwv. Eival mpo-
@aVEC OTL 0 PeVOOKWOIKAC TOU Oa EKTEIVETAL O APKETEG OENIOEC, OTTOU
SuokoAa Ba umopei kaveic va evtomioel TIC SIAQOPEC EVOTNTEC, AANA Kal
Tn oLV TTOU €XOUV AUTEC PeTA&L TOUG.

MNa va kahu@Bei autr n avdaykn, ival TpoTIHOTEPO Va XpNnolpomolnOei
Karmola SlaypapaTiKn TeXVIK. Mia amd Tig TOAEC Tou UTTAPXOULV gival n
HIPO (Hierarchy plus Input — Process — Output). H texvikrj autr kat xpn-
olporolei Slaypdupata He Ta omoia amnelkovilel Tnv €icodo, Tnv €€0d0o Kal
TIG AetToupyieg evog mpoypdppatog. AmmaptiCetal amd tpia €idn.

~

E Tov Omtiko Mivaka Mepiexopévwy (Visual Table Of Contains, VTOC).
Eivai éva 1epapyiko Staypappa avamapioTtaong TwV AEITOUPYIWV TOU
TTPOYPAUMUATOC KAl TNG OXEONG METAEL TOUC,.

E To Siaypappa Emokomnong lepapyxiag kat Eloédou - Emeepya-
oiag - E€660u (Overview Hierarchy plus Input - Process — Output,
Overview HIPO). Eivai Sidypappa ameikoviong eloco6dov, Slepyaciwv
Kal £6dou, Twv AelTOUPYIWV TTOU gp@avifovtal 0TV Kopuer EVOg
OTTTIKOU TT{VAKA TTEPIEXOUEVWV.

-/

To Aemtopepéc lepapyikd Sidypaupa Etoddou, Ene€epyaaiag, EEO-
Sou (Detail HIPO). Eival Sidypaupa ameikéviong £1068ouv, Aertoup-
YWV 1MoV ep@avifovtal 0To XapnAOGTEPO TUNUA VO OTITIKOU TTiVaKa
TIEPLEXOUEVWV.

Amé Tta Tpia Slaypdupata autd TTou gival XpHOIHO Yid TNV TEKUNPIwoN
Tou mpoypdupatog, ivat to VTOC, ta Suo dA\a Bpickouv epapuoyr oto
nmedio TN¢ Tekunpiwong NMANPo@oPIaKWY XUoTNHATWY. Evag OnTIKOC
TVaKaG TTEPLEXOMEVWV Eival €VaG HAKPOOKOTIIKOG TPOTTOG amoTUNwong
TWV AEITOUPYLWV TOU TIPOYPAUUATOG, TTOU TTApouatdlel XL Tn AoyIKH Tou,
OANG Ta oLUOTATIKA TOU. X' AuTOV epavifovTal ol EVOTNTEC ATIO TIC OTTOIEC
amoTeAEiTal TO MPOYPANMA, KABWE Kal O lEPAPXIKOS TPOTIOC TTOU OXETI-
Covtal petadl Touc. Etol o€ pia povo oeNida amoTUTTWVETAL N ECWTEPIKNA
S14pBpwaon Tou poypdupaTog, on TTOAUTTAOKOTNTA KAl av TTApouslAdeL

To VTOC gival éva onuavtikd epyaleio yla TNV KaAn TeKUnpiwon Tou mpo-
YPAUUATOG 0aG,.
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370 oxNMa 14.2 gaivetal 6Tt TO TPOYPAUUA ATTOTENEITAL ATTO OKTW Slapo-
PETIKEC EVOTNTEC, TTOU avaANTUOoOVTAL O Téooepa eminmeda. H tomoBétn-
on JIag evotNTAC KATW ato pia AAN onuaivel 0Tt n ektéAeon g e€ap-
Tatal amd autrv. To Bripa mou akoAouBei auto To LEPAPXIKO Sidypapua,
gival n avaAuTikn oxediaon kabe evotntag. A onpelwBei éTt évag omTikdg
mivakag meplexopévwyv dtafadetal amd mavw mpog Ta KATw Kat and apt-
oTePA TTpog Ta Se1d.

EKTOC amd to ovopa mou §60nkKe o€ KABe evOTNTA KAl TTOU TIPETTEL VA €ival
evOEIKTIKO TNG AstToupyiag Tng, Sivetal kat £vag, cuvnBw TETPAPNPLOC,
ap1OuoC. Etol 0to undevikd emimedo Tou UTTAPXEL TTAVTOTE (EvOTNTA TOU
npoBARuatog), Sidetal o aptBuog 0000. ZTnv MPWTN EVOTNTA TOU TIPW-
Tou emmédou Sidetal o aplBuo¢ 1000, oTNV EMOUEVN AUTHE O APLIOUOC
3000 k.0.k. O ap1Buo6¢ 9000 KpaTeital yia TIG EVOTNTEC TTOU KAAOUVTAL ATTO
Sidpopa emimeda kat amod SiapopeTikoUS KAAdouc (kAaddog 1000, kKhadog
3000 kA1), AuTég Xapaktnpilovtal wg evOTNTEG KOWVAG XPriong, Kat givat
ouvnBwWE N EVOTNTA TNE AvAyvVwong Kal TV TITAwV.

MEeTA TNV 0pIOTIKOTIOINGN TWV EVOTHTWY TTPWTOU eMédou, KABe evotnta
TWV AANwv emmédwv Ba cuvodeveTal amd évav aplBud mou Ba gival Tng
€vOTNTAG TTOU TNV KaAel. ETol Ba éxoupe TIg evoTnTEG HE aptBuoug 1100
Kat 1300 mou Ba kahovvtal amd Tnv evotnta 1000 K.AT.

Mapatnpenote 0TI ol aplBuoi mou MponyouvTal KAl GUUITANPWVOUV Td
OVOUATA TWV EVOTHTWV £XOLV £vav TTOAU CNUAVTIKO pOMo. Agixvouv péoa
otov KwdIKa, apéowc, Tn B€on TN evétnTag oto mpodypappa, Snhadn,
ammo TolEG KaAEiTal, TToleg Kahel kat amd moleg eivat aveaptntn. Etol o€
pia Sedopévn eméufaon yvwpilete mou mpémel va eMEUPETE, aAAd Kal
TIOLEG EVOTNTEC TIPETIEL VA ENEYEETE, UATTWG ETTNPEACTNKAY aTTd TNV EME-
Baon oac.

2x. 14.2. Aidypauua VTOC
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Mapatnpriote akdun 6Tt o€ kKABe KAASO Kal o€ KAOe emimedo n apiBunon
Oev gival ouvexoduevn. Autd oag Sivel Tn SuvatoTnTa O€ Uia HEANOVTIKN
ouvtripnon, av dlamotwoete &TL Xpeldleote pla véa evdTnTa, va tny To-
MOBETAOETE 0TN OWOTH B€0N UE TO CWOTO APIOUO, XWPIG Va XPELAOTEL va
EMAVAPIOUACETE ONEC TIC ANNEC.

Ynueiwvetal ot

I O BaBuodc aveaptnoiag kabopilel To av kal TOoo ot aAayég o€ dia

Kq\{ovaq 3E evotnTa eMPBANOUV aNaYEC O ANNEG EVOTNTEC.

* Eloodoc ] I KaBe evotnta €xel pia €icodo, pia €€000 Kal ekTelel pia kaBoplopévn
* Enegepyacia ene€epyacia (kavovag 3 E, eicodoc, enefepyaaia, ££050¢).

* 'E€0dog I KdBe evotnTa KaAeital amod pia GANn evOTNTA Kal EMOTPEPEL G' AUTAY

OTaV TEAEIWOEL.

I Kd&Be evotnta amoteleital amo Ti¢ Bacikég Sopég, akohoubia, emAoyn
Kal emavainyn.

I Y& KABe evotnta dev PETEL va UTTAPYXEL ATOToUN SIAKOTTH, ATIELPN 7T
vaAnyn.
I TTIoA\EC evOTNTEC KAVOULV TO TTPOYPAUUA TTOAUTIAOKO.

14.2.3 ®dakehog MNpoypdappatog

H oAokAfpwon Tou TPOYPAUUATOC GNUAIVEL TNV WPEA TTOU OTAMATA N
KaBnuepvn amacxdAnon Pe autod. H epyaaia mou €xel yivel péxpl Twpa,
aAyop1Bpol, kwdikomoinon, dedopéva eAéyxou Kal anmoteAéopuata, oxo-
Aa and TNV mpwTN oTiyuri TTou To MPSPRANUA SlatunwOnke HEXPL TWPQ,
Sleukpivioelg mou {NTRBNKav, amavtioelg Tou 60BnKav KABE OTIYUA TNG
avamTuéng Tou TIPOYPAUMATOC, TIPETTEL VA apXEloBeTnOoUV. ZuyKpoTeital
€101 0 PAKENOG TEKUNPIWONG, O PAKENOG TOU TTPOYPAUUATOC.

O @pAKeNOC TeKUNPIwoNG TTPETTEL VA OAOKANPWOEL AUéowE PETA TNV ONO-
KAfjpwon Tou mpoypdppatoc. H emduevn @opd mou Ba yivel mpooméhaon
OTO QAaKeAo autd Ba eival étav mpénel va diafacTei yia va avtAnBouv ol
amapPaAiTNTEG TTANPOPOPIEC YIa TN CUVTPNON TOU TIPOYPAUMATOC.

14.3 | KOkAog Zwn¢ AoylopikoU

‘Eva mpoypappa apxilet tn {wrj Tou amd tn otiyur mou Ba kaboploTtouv ot
ATTAITAOEIC TOU, Ol TTPOS1aypaPEC TOU Kal Tavel va (el oTtav e€avtAnBouv
O\a ta epIBwPLa CUVTHPNONG Tou (TTPOoBNKeC, AANAYEC, BENTIWOELC).

Oa éxete Mpooégel 6TL oTa SlAPopa MAKETA AOYIOHIKOU), EITE gival YAwo-
OEC TTPOYPAUUATIOMOU, E(TE TTOKETA EQPAPHUOYWY, EITE AEITOUPYIKA CUOTH-
pata, SimAa 0To EUITOPIKO OVORA TOU AOYIOHIKOU, UTTAPXEL O aplOUog TNG
€kb600N¢ Tou (version).

O ap1Buodc €kdoong mou GUVOSEVEL TNV OVOUACia KABE TTAKETOU AOYIoUI-
KoL eixvel akpIBWE TIG aAayEg TTou €xouv mpayuatonotnBei and tnv
aPXIKN TOU eP@AvIon. O Kavovag Aégl 0TI, OTAV Ol AANAYEC €ival onpavTi-
K€, SnAadn €xouv TPooTeDEi vEEC AelToUPYIEC, EVTOAEC, TTPOYPAUMATA,
0 ap1BuoC av€dvel katd aképalo aptOud (DOS ver.5 DOS ver.6), étav ol
aA\ayég ivarl pIKkpoTepEC, TOTE avédvetal katd Sékata (Windows v.3.1,

260 ANAMNTYZH EGAPMOTQN XE MPOFPAMMATISTIKO MEPIBAAAON



Windows v.3.11). Ta teAeutaia xpovia auth n €€MEn Twv duvatotTwv
€VOC NOYIOMIKOU €xel CUVOEDEL e TNV TTOAITIKA TWANCEWY TWV ETALPEIWV
mapaywyne. Etot ot aptBpoi mou akoAouBouv TIG OVOUAGIEC TOU AOYIoUI-
KOU €XOUV €VTOovn TN XPOLA TOU THAMATOG TWARCEWV KAl OXL TOU TUAMATOG
avantuéng tng etaipeiac (Windows 95, Windows 98, Office 97 k.Am.).

Oa €xeTe MapaATNPEPNOEL AKOUA 1 Ba €xeTe akoUOEL OTIL TO TASE AOYIOUIKO
avTikataotddnke amo 1o Seiva, yia mapddelypa to MS-DOS avtikataotd-
Onke amd ta Windows.

Ot ap1Bpuoi €kdoong Kat Ol AVTIKATAOTAGCELG TOU AOYIOUIKOU SgiXVouv pE
TOV KAAUTEPO TPATIO OTL KABE AOYIOUIKO £xel évav KUKAO {wri¢, 6TIou oTovV
KUKAO auTo yevviétal kat meBaivel 6w évag {wvtavog opyaviouoc.

Tionuaivel Opwg "kKUKAoG Lwnc"; Moleg eival ol evOIAPETES PATELG TOU;

Mia oUykpton Ba pag Swoel KAaAUTEPA TO TTEPIEXOUEVO TOU Opou "KUKAOG
ZwN¢". Ag doupe mpwta Tov "KUKAO {wn¢" EVOC AUTOKIVATOU.

H &nuioupyia evég autokivijtou Eekivd ouviBw amo pia épeuva mou Ba
KaTaypayel Tig emMOUUIEC TOU KOVOU, AUTOKIVNTO TTOANG, EKTOC Spduou,
@ONVO, ypriyopo Kal Tnv Tdon Tng ayopdc. Ta amoTeAéoaTa TNG EPEUVAC,
o€ ouvbuaoud pe AAa Sedopéva, OTTWE AANA POVTENA TOU EPYO0TACIOU,
HoVTEAQ TOU avTaywVIoUoU K.ATL., Ba kaBopicouv Ti¢ mpodlaypagEég Tou
VEOU AUTOKIVATOU, KPS 1} LEYANO, YPHYOPO, VEAVIKO, UE TTOOEC TTOPTEC,
UE Tola PO oBEeTa, O Told TIUA KATL (@don avdiuong).

Ot unxavikoi Tn¢ etaipeiag éxovtag um' OYn Tig mpodiaypagéc Ba oxedid-
OO0UV TO VEO aUTOKivNTO eMAEyovTaC Ta KATAAANAA UAIKA, SivovTdg Tou
NV §WTEPIKN HOPEN Kal Ta AANA XapaKTNPLOTIKA TToU €xouv Tpodiaypa-
@ei, tmmoduvapn, katavalwon KA. (pdon oxedlaopou).

To TuAMA TTapaywyng Tou epyooTtaciou Ba mdpel ta oxédia kal Ba mpo-
COPMOOCEL TN YPAUMH TTapaywyn g amd MAeUpAg S1adIKaotwV Kal ENEyXwy,
WOTE VA UTTOPEL va TTapAyeTal To VEO auTtokivnto (pdon vhomoinong).

To €to1po autokivnto Ba mpémel va mepdoel évav TEAIKO ENeyX0 AElToup-
yiag oto §pdpo kal kdtw and akpaieg ouvOrike. Autog o éleyxog Ba die-
vePYNOEl Héoa OTIC EYKATAOTACELC TNE ETAIPEIAC, WOTE TO VEO AUTOKIVNTO
va SOKIMAOoTEl oav oUVOAO (pdon eAéyxou).

To SOKIHAOUEVO AUTOKIVNTO €ival £Toluo yia TWANGN. MwAoVuEVO pmaivel
TAé0V 0€ KaVOVIKN A&tToupyia, n omoia e€ac@aliletal pe TRV KATAAANAN
ouvTtrPNon amod Toug e0UCIOSOTNEVOUG UNXAVIKOUG (pdon Aettoupyiag
Kal cuvTAPNONG).

AuTtog Aotmmoév givat o KUKAoG {wr¢ evOC auToKIVATOU, TTapdHoLog o€ ap-
KETA onueia pe Tov KUKAO {wn ¢ EVOC TTPOYPAUATOC, TTOU TTapoudtdleTal
Slaypappatikd oto oxnpa 14.3.

Ta B€An deixvouv TNV aAnAenidpaon Twv S1adoXIKWV @ACEWV TOU KU-
KAou {wn ¢ evog mpoypdupatoc. AnAadn OTL To TEAOC HLag eaong odnyei
oTNV EMOUEVN, AANd ummopei va odnynoel Kal oTnv mponyouuevn. Otav
TO TENOC pIag @aong odnyei oTnV MPOoNyoUUEVN, ONUAiVEL 0TI OpLoUEVA
otolxeia xpeldletal va emavakaboplotouv.
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Mpoooxn:

0 €Aeyxog evég
npoypauuatog
dwanotwvel thv Unapén
€vog AdBoug, noté
Opwg dev niotonolel TNV
avunap&ia AdBoug.

AvdAuon <

Zx. 14.3. KUkAog (wri¢ mpoypduuatog

—>  ¥xedlaouog 4—‘
—  YAonoinon 4—‘

—  'EAeyxog 4—‘
/\ELTOU{’)Y[G Kat
Yuvtnpnon

>1n @don Avaluong kai Xxediaong mou akoAouBei Tov oplopo Tou TIPo-
BARaToC amo Tov TEAATN, UTOPOUUE vVa SIaKPIVOUE TIG EEC EVEPYEIEG:

Kataypdagovtat avalutikd ta Sedopéva kal ta {NToupeva Tou mpoRAn-
HaToq,.

ZntouvTal ol amapaitnTeg SIEUKPIVIOELC amd Tov eNATN, o€ 60a ON-
peia ol mpodlaypagég mapouoldlouv acd@ela.

KaBopiletal n doun tou mpoypduuatoc.

KaBopilovtal ol evOTNTES (POUTIVES, UTTOTIPOYPAUUATA) ATTd TIG OTTOIES
Ba amoTeleiTal TO TPOYPAMA.

Avalntouvtal étolueg evétnteg (modules) amd maAidtepa MPoypaa-
TA TTOU PImopoUV va XpnaotpornoinBouv Kal ¢' autd To TTPOYPAUUA.

EmAéyovtal ol akyopiBuot kat ot Sopég dedopévwv mou Ba xpnoipo-
moinBouv o€ KABe evotnTa.

>tnv emépevn @aon tng YAomoinong tou mpoypduUatog o€ KAmola
YAwooa mpoypappatiopol, akohouBoupe ta €A¢ Brpata pe tn oelpa:

EmAéyetal n YAWOOA TTPOYPAUMATIOHOU VIO TO CUYKEKPIPEVO TTIPO-
YPOAUUA. ZNUEIWOTE OTL OAEC 0l YAWOOECG SeV €ival KATAANNAEC yia OAa
Ta mpofAnuarta.

Elodyetal To kKwdikomotnuévo mpoypappa otov UTToAoyIoTH. To pod-
YPOUUO auTO €ival To apxIko mpoypaupa (source program).

Znteital N HETAPPACN TOU TIPOYPAUMATOC ATTd €Va PETAYAWTTIOTH,
WOTE auTod va yivel katavontéd amd tov UTToAoYIoTH. To MPdypaApua
auTo gival To TeNIkO mpdypappa (object program).

H petdppaon Ba amokaAUPel AdOn "opBoypagiac” kat "ocuvtakTikoy"
™G YAWOOoAG TTPOYPAUUATIOHOU.

AlopBwvovTtal Ta AdOn kat akoAouBei Eava petappacn Tou poypdap-
MaTOC, €W TNV OPLOTIKNA EANEPT TOUC.

H pdon twv EAéyxwv avagépetal oTov ENeyX0 Twv AoyIKwv Aabwv Tou moa-
VOV va UTTAPXOLV O€ £va TIPOYPAUKa. H oglpd Twv eAéyxwy gival n akdAouon.

To mpoypappa eAéyxetal, pe Ta Sedopéva eAéyxou Tou eixe eNeyxOei
Kall 0 aAyoplOuog, yia va SiamotwOei av mapdyel Ta emOuunTd anote-
Aéouarta.
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1 Alamotwvovtal AdBn mou ogeilovtal eite o€ AdON Katd TNV KWIKo-
moinon Tou aAyopiBuou gite amo AavOaouévn EMKOIVWVIA EVOTATWV.

1 Tatuxdv AdBn SlopbwvovTal Kal ot EAeyxol cuveyiovTtal UEXPL TO TTPO-
YPAUUa va armaAayei ano autd.

1 Tapouaotalovtal Ta amoTEAECUATA OTOV TTEAATN TIPOKELEVOU Va €XOU-
ME TNV OPLOTIKA EMKUPWON €K UEPOUC TOU.

1 Av mapouoidletal anmdkAion amo T mpodlaypa@éc, Ba TpEmel va emi-
oTPEYPOoUNE 0T PdAon TnG avaluong kat oxediaong MPOKEIUEVOU va
yivouv ol katdA\nAeg Stopbwoelc.

370 TENOG TNG PAONC TWV EAEYXWV EXOUUE €Va ETOLUO TTIPOYPAMA TTOU

MTTOPOUE Va TTaPadWOoUE OTov TIEAATN yid Xprion. Agv mpémel va Ee-

XVATE OTL 0 €AEYXOC TOU TTPOYPAUMATOC SIAMOTWVEL TNV UTTap&n evoc

A&Boug mou mpémel va S10pBwOei, SuoTuxwG dpwg Sev ToTOTOLEL TNV

amouacia AdBouc. Etal éva mpdypappa kat' oucia BpiokeTal KATw amo

éva Slapkn éAeyxo TG opB g Asttoupyiag Tou.

TNV eMduevVN GAon TS ZuvTRPNONG Ba yivouv OAEC ol TPOCAPHOYEC Kal

Bertiwoelg mou xpetalovTtal TPOKEIUEVOU TO TIPOYPAUMA 0AG VA CUVEXi-

o€l va xpnotuoroleital. H @don autr Siapkei oo Ba xpnoiuormoleital To

TPOYPAUUA oac. ESw Ba mapatnpricoupue ot

1 O1mpooapuoyEg eivat avamdeeukTeg étav Slagopormolovvtal Ta Sedo-
péva Tou mpofAnpatog fj étav o xpotng {NTHOEL VEEG AElTOUPYIEG.

1 KATTolEC TIPOCAPUOYEG UTOPEL VA ATTAITO0UV TNV EKTEAECN TNG PACNG
NG avduong kat oxediaong kat apa OAWV Twv UTTONOITIWV PACEWV.

1 Ot BEATIWOELG TIPOKUTITOUV AT TNV EUTTEIPIA TTOU ATTOKTATAL [IE TOV Kal-
PO Kal pag kavel va "BAémoupe” Ta idla mpdypota pe "aAho patt”.

1 KaBe mpooappoyn 1 BeAtiwon Ba mpémel va KATAANYEL O GUVOAIKS
€NEYXO TOU TTPOYPAPHATOC KAl QUOIKA OTNV KATAYPAPH TWV OXETIKWV
OXOAiWV yla TNV TEKUNPiwon.

1 To TeleuTaio oTAdI0 AUTAC TNG PACNG EPXETAL UE TNV TEAEIOTTOINGN TOU
TPOYPAUMATOC. Twpa To MPOYPAUUA 0a¢ SOUAEVEL UTTOSELYUATIKAL...
MEXPL TNV EMOPEVN AANayN.

310 oxnua 14.4 mapouaidletal n mpoonddela mou amatteital Katd tig Sid-

POPEC PATELC TOU KUKAOU {WNC WG TTOCOOTO TOU GUVOAIKOU €pYOu.

KUkAo¢ Zwiig Mpoypapparog

AvdAuon & Ixediaon

167% Zuvtipnon
%
YAonoinon 60
8%
‘EAeyxol
16%

2x. 14.4. Karavourj tng mpoomndBeiag mou amaiteital otig SIdPope; pAoelg
TOU KUKAOU {WwN¢ ToOoYpduUUaTOC
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Né€eic-kAelda
Kokhoc Cwrig
TIPOYPAMHATOG,
Juvtipnon
TIPOYPAMHATOG,

HIPO,

VTOC,

Oontikocg MNivakag
Meplexopévwy,
Aedopéva ehéyyxou

Aladiktuo

http://www.acm.org/

Ta kprtipla a§loAéynong
péoa amo TNy 1otooeNida
TOU TTAAIOTEPOU Kal
pEeYaAUTEPOU, OE
TTayKOoUIo emimedo,
ETMOTNUOVIKOU

Kal eKmaldeuTIKoU
OPYQVICUOU UTTOAOYIOTWY,
Tou ACM (Association of
Computing Machinery).

Avake@alaiwon

MdaBape va amoppintoupe AUGELG TTou eV TANPOULV Td BaCIKA Xapa-
KTNPIOTIKA a§loAGYyNnong mPoypAUpaToC.

Eidape 6Tt To peyaAutepo pépog TnG (wrig evog mpoypappatog diavu-
€TAL 0TN YACN OLVTHPNONG TOU.

MdaBape va eKTILOUE TN GINKOTNTA EVOC TTPOYPAMMATOC OV XPNOTEG,
aAAd Kal va S1amoTwVoupe TIG SUOKOAIEC TTOU £XOUV TA QIAIKA TTPO-
ypdpupata and mAeupdg TPOYPAUMATIOMOU.

MdBaue ot mptv mMpoXwpProoupE oTn AVCH VOC TTIPOBANMATOC TIPETEL
VO YVWPIOOUE TO XWPO TTOU AVAKEL TO TTIPOBANUa.

MdBaue mota eivat ta frjpata avantuéng AoylopikoU Kat o€ Tola Bépa-
TA KATAVEUETAL O XPOVOG 0TOV KUKAO (Wi EVOG TTPOYPAUUATOC.
Eidape mwg pmopolpe va avéfooupe Tnv TaxuTnTa evdg alyopibuou,
a&lomowvtag MAnPoYopieg Kal TEXVIKEC. MNa mTapddelypa, K TN Xprion
Pnoeiwv eréyxou Kwdikou Snuioupyoue TaxUTEPA TTPOYPAUUATA.

MdaBaue T eivat o Siaypappa VTOC Kal TWE auTd CUUTTANPWVEL TNV
TEKUNPIWoN TNE AVoNG EVOC TTPOBARATOC.

EpwtioElq

1
1

1. MNoleg ival o1 ATEIG TOU KUKAOU (W ¢ TTPOYPAUATOC;

2. Ye mola @Aon NG avantuéng evog mpoypdppatog apxilel n tekunpi-
WO Kat TTOTE TEAEIWVEL;

3. lMoio¢ givai o kavoévag 3 E;

4. lMola n onuacia Tou apiBuoL mou cuvBw akoAoUBE( To Gvoua EVOC
TTAKETOU AOYIOUIKOU;

5. Moia n onuacia Twv aplBuwv mou cuvodeoUV TO OVOUA HIAG EVOTN-
Tag o€ évav omTiké mivaka neptexopévwy (VTOQ);

6. Moo kprtriplo a&loAdynong mpoypaupatog Bewpeite OTI gival omou-
Saudtepo;

7. Motot Aéyol emPBANOULY TNV TEKUNPIWON TOU TIPOYPAUMATOG

8. Tie€umnpeTei N TeEKUNPiwon VO TPOYPAUMATOG

9. MNota oTolxeia TEPIEXEL O PAKENOC TIPOYPAUMATOG;

0. MoTevete OTL N OLVTIPNON TOU TIPOYPAMMATOG Eival CNUAVTIKH Epyaoia;

1. Eivat Suvatov éva mpoypaupa va mepiéxel Aoytko AaBog kat va Ael-
TOUPYE(;
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AQIIAPIO @

alyopOuikéG YAwooeg algorithmic languages Katn-
yopia YAwoowV TPOoyPAUUATIONOU KATAAANAWY Yid
™V TIEPLYPAQN TTPORANUATWY TTOU HrmopoUV va Aubouv
aAyoplBuIKa.

alyopiOpog algorithm MNemepacuévo oUVOAO CAPWS
kaBoplopévwv kavévwy mou Bonboulv oty emiluon
EVOC TTPOPBAAUATOC UECW EVOC TIETEPACIEVOU apIOIOU
Bnuatwv.

al@aplOunTiké alphanumeric YUvoAo XOPAKTAPWV
TTIOU UTTOPE( VA EUTTIEPIEXEL YPAMATA, Yn@ia Kal e181KA
oUPPoAa OTIWG T.Y. ONUEia oTiENC.

avadpopn recursion Katdotaon Katd tnv omoia pia
Sladikacia fj cuvdptnon KAAEi Tov EaUTO TNC.

avadpopikn ocuvaptnon recursive function Mia ou-
vApTNOoN TNG omoiag ol TIPEC ival puotkoi aplBuoi mou
mapdyovtal and QUGLKOUE aplOuoUg e TOTToUG avTl-
KATAoTAONG, OTOUC omoioug n idta n cuvdptnon ival
£€vaC TEAEOTEOC.

avaluon analysis H pueBodikn pehétn evog mpoAnpa-
To¢ Kat n dtadikacia tng SIA0TTACKC TOU O€ HIKPOTEPES
MOVASEC yIa TIEPAITEPW EPEUVA OE AETTTOUEPELQ.

AVTIKEIPEVO Object TOV QVTIKEIUEVOOTPAPT TTPO-
YPAUMOTIONS HIa VONTIKH agaipeon TTOU amoTeAEiTal
amo Sedopéva Kal OXETIKEG AEITOUPYIEC e auTd.

AVTIKEIpEVO IPpOYpappa object program Mpoypappa
UTTOAOYIOTH O€ HIa TENIKH YAWOOA TIOU €XEl UETAPPA-
otei and nmnyaio Mpoypappa.

OAVTIKEIMEVOOTPAPNG MPOYPARUATIONOG object
oriented language MéBo&oc yia §éunon mpoypdupa-
TOG O€ lEPAPXIKA OPYAVWHEVEG TALELG, TTOU TIEPLYPA-
@ouv Ta SeSouéva Kal TIG AEITOUPYIEC AVTIKEIMEVWY
TTIOU UITOPOUV va AANAEMISPOUV e AANA AVTIKEIPEVA.

agaipeon dedopévwv data abstraction H avtipetwrmi-
on Twv 6edopévwy Ue BAon TIC apnENUEVEC IBIOTNTEC
TOUG Kal OXl 0€ OUVOEDN UE KATIOLO (POPEA TOUG,.

Bpoxog loop Z0voAo EVTONWV TTOU UTTOPE( VOl EKTENE-
otei emavellnpupéva, oo LIoXVEL ia 0PIoUEVN GUVONKN.

YEYOVOG event EvEpyela TOU XproTN MLAG EQAPHOYNG
TTOU avayKALEL TNV EQapUoyn 1} TO A&IToupyIkd cUOTN-

pa va avtamokplBei. Ta yeyovota cuxva oxeti(ovTal pe
KIVIO€IG TOU TIOVTIKIOU 1} TANKTPOAOYN OELG.

YAwooa pnxavig machine language Nwooa xaunAou
EMUITESOU TIOU Ol EVTOAEC TNG amoTe ouvTal PdVo amo
Ta duadikd Ynoia.

YAWGoA MPOoypapMAaTIONOU programming language
Texvnt YAwooa oxedlacpévn yia va dSnuioupyei n va
ek@pPAlel TpoyPAUUaATaL.

YPa®og graph Eva ouvolo onpeiwv, kopuewv r To&wv
Kalt £€va GUVOAO OKUWY, TOEWV 1 YPAUUWY TTOU EVWVOUV
MEPIKA 1 OAa Ao TA ONUEia.

YPa@w write Kavw uia péviun r mapodiki Katayxwpl-
on 6edopévwy o€ pia VAN 1 o€ éva péco amoBrkeu-
ong dedopévwv.

8edopéva data Napdotaon yeyovotwy, EVvvolwv 1
EVTOAWV OE TUTTOTIOINEVI LOPQK) TIOU Eival KATAANAN
yla €MmKowvwvia, epunveia | eme€epyacia amo avopw-
10 1} AUTOUATA HEDQ.

deikTNG index tov mpoypauuaTIoUd, €Vag aKEPALOC
mou avayvwpilel Tn Béon evog otolxeiov dedopévwv
o€ Ja akolouBia otolxeiwv Sedopévawv.

deiktng pointer Ztoixeio dedopévou Tou TEPIEXEL TN
S1evBuvaon evoc AMou otolxeiou Sedopévou.

8évdpo tree Aoun dedopévwy mou amoteleital anod
KOUBouC ol omoiol cuvdéovTal e AKUEC. 2€ KABE KOU-
Bo kataArfjyel pia pévo akury, aAAd umopouv va EeKi-
voUV Kaia, Hia r meplocoTEPEG. X€ éva Hovo KOUPo
mmou amokaAeital pifa dgv KATaAAyEL KApia aKUr.

Sapalw read Naipvw dedopéva amd pia pviun, Eva
péoo amoBnkeuong f amd AAAN TInyn.

Swadikaciakn yAwaoaoa procedural language Nwooca
TTPOCAVATOAICUEVN OTO TTPOPBANUA TTOU SIEUKOAUVEL
Vv ékppaon piag Stadikaoiag pue Tn pop@r pnTd k-
PPACHEVOL alyopibuou.

Slaloyikog interactive Tpomog Aertoupyiag evog mpo-
YPAUUATOC KATd TOV omoio évag xpriotng lodyel dedo-
péva ] EVTOAEC WG ATTOKPLON OE AVTIOTOLXEG AITHOELS
(mpotpoTég) amd 1o cUCTNHA.
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Sieman interface Kowvo olvopo petall d0o Aettoup-
YIKWV Hovdadwy, mou opietal amd AeIToupylkd xapa-
KTNPLOTIKA, KOWVA QUOIKA XaPAKTNPLOTIKA Slacuvde-
oNgG, XOPAKTNPLIOTIKA ONUATWY Kal AAAA KATAAANAa
XOPOKTNPIOTIKA.

Siepunvevtng interpreter Mpdypappa mou petagpdlel
KOl EKTENE KAOE EVTOAN HLAC YAWOOAC TTPOYPAMMATL-
OMOU uPNAoU emméSou TIPIV TN PETAPPACH KAl EKTE-
Aeon TNG EMOUEVNC.

SoKIpn Kal EKOQ@ANIATWON TPOYPAMMUATOG program
testing and debugging Alad1KaGieC EVTOTIIOMOU Kal
S816pOwonc cEaAApdTWV.

Sokiun mpoypauparog program testing 'Eva prjpua tng
avantuéng mMPoyPAUATOC OTTOU éva TTARPEC TTPOYPA-
pa dokipadetal yia oaipata. Mia SoKIun mpoypappa-
TOG EUTTEPLEKEL TNV EKOPAAUATWON TOU TIPOYPAUHATOC.

Sopunpévog MPoypPARMATIONOG structure program-
ming M€6060¢ yla TNV KATAOKEUN TTPOYPAUMATWY
TTOU XPNOILOTIOLEL LOVO LEPAPXIKA EUTTEPIKAEIOMEVA
Kataokevdopata, kaBéva amd ta omoia €xel £va amio
onueio el06dou Kkal éva e§d6dou. Tpelg TUTIOL EAEYXOU
XPNOolpomolouvTal 0To SOUNUEVO TTPOYPAUUATIONO:
aKoAoUBIaKOG, UTTG CUVONKN Kal EMAVAANTITIKOC.

eko@alpatwaon debugging 'EAeyxog TG AOYIKNAG EVOG
TIPOYPAUMATOC YIO TOV EVTOTIIOMO KAl amopdkpuvon
OQOAUATWV.

EKCQAAHATWTNG debugger BondnTiko mpoypauua,
TTOU OUVABWC TTAPEXETAL UE TIC CUYXPOVEG YAWOOEG
TIPOYPAUUATIOHOU, TO OTToi0 KaB1oTd amodoTikn TNV
€PEUVA YIA TOV EVTOTIIOUO CPAAUATWY O€ éva TTPO-

ypappa.

gKXwpnon assignement Mnxaviopog tipoddétnong
Hag HetapAnTAC.

€é\eyxog Aoylopikou software testing ®don tng ava-
TTuéNc AoylopIkoU Katd Tnv omoia To Tpoidv eAEyxeTal
WG TTPOC TNV avapevopevn Aettoupyia Tou.

€VTOAN instruction X pia Y\WoOOA TTPOYPAUUATIOUOU
pla éK@paon Tou €XEL vONnUa Kat n omoia kaBopilel
pia mpdén kat mpoodiopilel Toug TEAEGTEOUC TNG, AV
UTTAPXOULV.

emaAn@suon mpoypdapparog program verification
Aladikaoia mou amodelkviel OTL éva TpOypaAUa OU-
UTTEPIPEPETAL CUMPWVA HE TIG TTPOSIAYPAPEC TOU.

emavainyn iteration H diadikacia emavaAnmTikig

EKTENEONC EVOC OUVONOU EVTOAWV HEXPL TNV IKAVOTTO(-
non karmotag cuvenkng.

ene€epyacia dedopévwv data processing H cuotnua-
TIKN ekTéNeon padewv oe dedopéva. Mapadeiypata:
XEIPIOUOC, CUYXWVEUON, TAEIVOUNON, LETAYAWTTION K.A.

gpyaleia Aoyiopikou software tools EISIKA mpoypdap-
pata mou SIEUKOAUVOUV TIG CUYKEKPIUEVEG EPYAOTIEC
NG avamtuéng AoylouLKoU.

g@appoyn application Mpoypdupata mou ypdeovTtal
yla TNV KAALYPN HIAG CUYKEKPIUEVNC AVAYKNG.

KUKAo¢ {wrg Aoyiopikou software life cycle O kUKAOG
oxediaong, avantuéng, eykatdotaong Kat ouvtnenong
AoyIGUIKOU.

KWakag code Eva 1 meplocdTEPA TPOYPAUMATA 1
TUAMA TTPOYPAUHATOG.

Aiota (cuve{euypévn) linked list Mia Niota otnv omoia
n HetdPfaon amo évav KOUPo otov ANNo yiveTal JE TN
xprion evog deiktn (pointer) mou amoteAei pépog Tou
Koufou.

AOYIGMIKO software Mveupatikn Snuioupyia mou mepl-
Aaufavel Ta mpoypduuata, Ti¢ S1adikaoieg, TOuG Kavo-
VEC Kal OTTOLAONTIOTE OXETIKN TEKUNPIWON TTOU avaé-
pETAl 0TN AelToupyia evdC cuoTHATOC eme€epyaaiag
Sedopévwy.

petraBAnti variable Eva évopa mou xpnotpomoleital
yla va mapaoTthoel éva otolxeio Sedopévou, Tou omoi-
0U N TN pmopei v' aAhdlel katd tn Sidpkela Aertoup-
yiag Tou mpoypAppaTOoG.

peraBAntr eAéyxou control variable MetafAntr tng
omoiag n TP eAEyxel TOV aplOud ekTeEAECEWV EVOG
Bpodxou.

HETAYAWTTIOTAG compiler Mpoypappa ummoAoylotn
TTOU XPNOIUOTIOIETAL YIa TN HETAPPAON O Y\Wood Xa-
pNAoU emméSou Vo TIPOYPAPMATOC EKPPACHEVOU O
YAWOOoQ MpooavatoMopévn oTo TTPORANUa.

odnyoupevo and yeyovota event driven H 1816tnta
€VOC AEITOUPYIKOU OUCTAMATOC 1 TIEPIBANMOVTOC KaTA
TNV omoia otav cuUPEl éva yeyovodg eKTENEITAL KATAN-
AnAo TuApa KWIKa yia Tnv eEumnPETnoN Tou.

opBotnta accuracy 1) H 1di6tnTa autol mou gival
amaAhayuévo anoé o@dApa. 2) Molotikn a&loAéynon
™G amaAlayng amd o@aipa. YYnAri opBdétnta avti-
oTolxel o€ YIkpd o@AApa.
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oupa queue Aopn dedopévwy e SUo dkpa otnv omoia
TO TIPWTO OTOLXEIO TTOU €l0AYETAL Eival KAl TO TTPWTO
mou pmopei va e§axOei.

nayidguon cpalparog error trapping Mia Siadikaoia
ME TNV omoia Ta o@AAuata mou SnuioupyouvTal Katd
N OIAPKELA EKTENEONC MIAG EQAPHOYNG, 0dnyouvTal OE
€161KO TUAMA TOU KWAIKA TNG EQAPHOYNE TTOU KAAE(Tal
XELPLOTAG 0@AApaToC. O teleutaiog ekTeNe( kAmola
mpokaBoplopévn Asltoupyia, OTTwC yla mapddetyua va
QYVONOEL TO OPANUa.

Mak€To AoyIGMIKOU software package NMAARPEC KAl TEK-
HNPIWHEVO CUVOAO TTPOYPAUATWY TTOU TTAPEXETAL OF
évav aplOuod XpNoTwy yia Hia EQapUoyn.

nelpateia AoylopKou software piracy Napdvopun ava-
TTAPAYWYI TPOIOVTWVY AOYIGUIKOU.

nepifailov avantuéng Aoyiouikou software de-
velopment environment Y0VOAO HETAPPACTIKWV
TTPOYPAUMATWY Kal AANwV epyaleiwv avantuéng Ao-
YIOUIKOU TTOU Xpnotpomolouvtal otn Snuioupyia mpo-

YPOMUATWY EQAPUOYWV.

mivakag table MapdBeon dedopévwy kabéva and Ta
omoia Pmopéei va mpoaodlopIoTEl HoVOoHUaVTA HECW
HLaG A TEPIOCOTEPWV UETABANTWV.

mAnpo@opia (£g) information N'vwon mou agopd
npdypata 6mwc mPA&eLS, EVVOIEG, AVTIKEIPEVA, YeEYO-
voTa, 16€€¢ 1 Slepyacieg TOU HECA OE CUYKEKPIUEVO
KEiUEVO €xouv Uia 18laitepn onuacia.

npoypappa (umoloytotn) program AkolouBia evto-
AV KatdAAnAwv yia eme€epyaoia. H eme€epyacia mepi-
AapBAvel Tn XpHon HETAQPACTIKOU TIPOYPAMMATOC Yid
VA TIPOETOIUACEL TO TTPOYPAUUA VIO EKTENEDT, KABWC
Kal TNV (010 TNV EKTENECN TOU TIPOYPAMMATOC.

TPOYPAMHATIGMOG programming H Stadikacia Snui-
oupYiag TPOYPAUUATWY UTTOAOYIOTH.

MPOYPAPMATICTAG programmer Mpdowmo umevBuvo
yla 1o oxedlaopo, eyypaen, éAeyxo, S16pbwon, cuvTi-
pNON Kat TeKPNpiwon evog mMPoyp A aTod.

npodiaypagn mpoypaupatog program specification
Tekunplo mou TePLYpA@el Tn doun Kal AelToupyieg
EVOC TIPOYPAUUATOC UE EMTAPKI AEMTOUEPELQ, WOTE VA
ETIITPETTEL TOV TTIPOYPAMMATIOHO Kal va SIEUKOAUVEL TN
ouvtipnon.

npoodptnon append MNpocOrikn oTolXEiwv 0TO TENOG
Hiag Soung Sedopévawy.

MPOCEyylon amd KATW MPOoG Ta mMavw bottom-up
approach MNpocéyylon oto oxedlaoud CUCTNUATWY N
oroia apxiel e TNV avayvwplon Twv BaciKwv CUVAA-
Aaywv Kal avaykwv os eme€epyacia TANPoPopIwy Kal
OTN OLVEXELD TNV OAOKAPWOT TOUG o€ GAO Kal uyn-
Notepo enimedo.

npoonéhacn access Npocfaon oe Sedouéva e oko-
16 TNV avAyvwon 1 HETakivnon SeS0UEVWY 1) EVTOAWV.

onpeio Stakomng breakpoint 'Eva onpeio o€ éva mpo-
YPOUHA OTO OTTO{0 OTAUATAEL N EKTENECN TOU TIPO-
ypdupatoc.

otaBepa constant TA\WOGCIKO AVTIKEIUEVO TTOU TTAiPVEL
MOVO pia €ISIKA TIN.

otoifa stack Aoun dedopuévwy pe éva Akpo otnV
OT10{0 TO TEAEUTAIO GTOLXEIO TTOU EICAYETAL Eival KAl TO
TIPWTO TTOU Uropei va e€ayOei.

GTOIXEIOCELPA string TpappiKr akoAouBia oTtolyeiwv
OTIWC XOPAKTAPEC, SUASIKA YPNn@ia 1} AN PUOIKA OTOL-
Xeia.

ouyxwveuon merging H diadikacia cuvduacpou duo
Ta&vounuévwy cuvolwv Sedopévwy yla TV Tapayw-
Yy evog ta&ivounpévou cuvolou.

oupupav BA. yeyovoc.

ouppoAikn yYA\woca assembly language M\wooa xa-
pNAov emmédou e€apTwevn amd To VAIKO Kal N oroia
€xel Aueon avtioTolyia PE TN YAwooa pnxavie. Amote-
Aei oupBoAikr avamapdotacn Tou Suadikou KWSIKA TNG
YAWOOOG unXavig Kat xpelaletal CUPBOAOUETAPPAON.

cuppolopeta@pacTtig assembler Mpoypauua mou
peTappadlel cUPUBOAIKA YAWood 0 YAWOOA UNXavig
Tou dedopévou umoAoyIoTH.

ouvOnKnN condition Mia ékppacn o€ Tpoypauua f Sio-
Sikaoia ou pmopei va ektinOei eite we aAnON¢ ite wg
Peudnig, oTav ekTeAEiTal TO TPOypappa i n Siadikacia.

o@alpa bug AaBog i eENdTTWHA TTPOYPAUUATOC.

oxediaon mpoypapparog program design Ta frApata
TTOU avayvwpifouv Toug TOPOUCS UAIKOU Kal AOYIGUIKOU
Tou amattouvtal and to Mpoypappa. H oxediaon mpo-
ypdupatog mpoadlopilel Tn AOYIKH TTOU XPNOloTIOLE -
TaL amd 1o MPOYPAMA.

Tawvopnon sorting H Stadikacia tomoBétnong Twv
otolxeiwv dedopévwy oe pia Soun dedopévwy pe av-
&ouoa n gpBivouoa oelpd.
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TEKUNPiwon mMpoypappatog program documentation
Eyypaga rj dAAa Héoa TToU TAPEXOUV TNV TIEPLYPAPH
TOU TTIPOYPAUHATOG.

TeNeoTéOG Operand Mia ovtoOTNTA GTNV OTToia EPap-
poletat pia mpdén.

TeNEGTNG operator Z0PBoAo ou maploTAvel Tn eUON
Hiag mpdéng ou TIPOKEITAL VO EKTENECTEL.

TEXVNTA vonpoaouvn artificial intelligence NpoomdBel-
£C WOTE VA KATAOTEL 0 UTTOAOYIOTAG IKAVOC Yia AEITOUp-
yie¢ mou amodidovtal og avBpwrivn vonuoouvn.

umonpoypappa subprogram Eva mpoypappa Kalou-
pevo amd aAo mpodypappa, os avtiBeon e éva KUplo
TIPOYPAUHA.

@UOIKN YAwooa natural language NMwooa, ol KAVOVEG
¢ omoiag Bacifovtal oTnV TPEXOLTA XPHoN, XWPIS va
givat avotnpd mpodlayeypauévol.

@wAitaopa nesting H évBeon Bpoxou rj UTTOPOUTIVWV
péaa ag AAOUG BPOXOUG i UTTOPOUTIVEG.

Pevdokwdikag pseudocode Tpodmog amoTuMWong ah-
YopiBuwv pe xprion mpokaBoplopévwv AEEewv-KAEL-
Slwv.
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ATTAOEAAHNIKO AEZIKO OPON

a posteriori = ek TWV VOTEPWV

a priori = €K TwV MPOTEPWV
abstraction = agaipeon (vontikn)
access = MPOCTIENAON

accessing= Siadikacia mpooméhaong
accidence = Tumkd, TUTTOAOYIKO
accuracy = opfotnTa

activation = evepyomoinon

actual = mpaypaTikog

aid = BonBela

algorithm = al\yépiBuog

alignment = euBuypdupion, otoixion
alphanumeric = aA@apBuNnTIKO

alteration = evaA\ayn, HeTaTpOTH,
Tpomonoinon

ambersand = ocUupolo &
ambiguious = dipopolpevog,
acagng

ambiguity = acdpela
analysis = avaAuon

analyst = avalutng

analytic = avalutikég
animation = kivnon
annotation = axoAlo

append = npoocdptnon
application = epappoyn
approximate = MPOoEYYIOTIKOG
argument = 6plopa

array = Tivakag

artificial intelligence = texvntn
vonuoouvn

assembler = cuPBONOPETAPPACTIC

assembly language = cupfBoAikn
YAwooa

assignement = ekxwpnon

at sign = cuuPolo @

attribute = 18loxapakTNPIOTIKSO
authentication = emaAnBevon
akepalotnTag (Sedopévwv)
authoring languages = yAwooeg
ouyypaeng

automation = autopaTiopodg

auxiliary = BonBntikog

background = mapaoknvio,
unéBabpo

backslash = avdmodn k&Betog \
backtracking = omoBodpdunon
backup = epebpeia

bar chart = papdodiaypappa
bell = nxnTiko6 onua, koudouvi
benchmark = dokiur emddoewv
beta test = é\eyxoc Brita

blank (character) = xapaktpag
KEvoU

blinking = avapoofnua
block = opada
bookmark = kataxwpw onuadt

boolean (data type) = Aoyikog TUmog
Sedopévou

box = m\aiclo

braces = aykiotpa {}

brackets = tetpaywvikda aykiotpa [ ]
break key = mAnktpo Stakommig
break = diakomn

breakpoint = onueio Siakomng
browse = e@UANilw, PUANOPETPW
bubblesort = taivounon euoalidag
bug = cpdhua

build-in functions = evowpatwpéveg
OUVOPTNOELG

business applications =
ETTXEIPNOLOKEG EQAPHOYES

button = koupmi

call = k\rjon

call-by-reference = kArjon &t'
avagopdg

call-by-value = kA\fjon d1a TipRg
cancel = akUpwon

caret = cUufolo A

carriage return character =
XOPAKTAPAG EMOTPOPNG
catalog = kataAoyog

cell = kUTTapO, KEA

certification = motomnoinon

character code = Kwdikag
XAPAKTAPWV

character set = cUvVOMNO XOpAKTAPWV
character = xapaktripag

chart = Stdypappa

check digit = Ynoio eAéyxou

check sum = aBpoiopa eréyxou
checking = é\eyxog

choice = emioyn

class = kAdon, Téén

clear = kaBapilw

client = mehdtng

clipping = Yahidion

code = kwdikag

coding = kwdikomoinon

collate = data&vopw

colon = xapaktrpag :

column = oTAAN

combination = cuvduaouég
combining = cuvévwon, cuvéuacpog
comma = KOJua

command = evtoAn, Siatayn

command driven = kaBobnyouuevo
amd eVIONEC

command language = y\wooa
EVTOAWV

command line = ypapun evioAwv
comment = ox6Alo

compact = GUPTTUKVOG

compare = CUYKpivw
compatibility = cupyatétnta
compatible = cupatédg
compilation = petayAwttion
compiler = HETAYAWTTIOTAG

computability = Suvatotnta
UTTOAOYIOHOU

computational complexity =
UTTOAOYIOTIKH TIOANUTTAOKOTNTA

computational = umoAoyloTIKOG

computer instruction set = clvolo
EVTOAWV UTTOAOYIOTH
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computer science = €moTAUN
UTTOAOYIOTWV

concatenation = cuvaAUoowon
concept = évvola

conception = 16¢a, GUANNYN
conceptual = evvololoyikdg
condition = ouvOnkn

conditional branch = takAadwon umo
ouvOnkn

conjuction = toprj, ouleuén, mPdén
KA, AoyIKOG TTON/ OUOG

constant = otaBepd
constraint = meplopIopOG
consultant = cupoulog
context = cup@palopeva
continue = ouveyilw

control character = xapaktriipag
eNéyxou

control point = onueio eAéyxou
control variable = petapAnt eAéyxou
convention = cuufaon
conversational = Siahoyikdg
conversion = PHETATPOTIA

copying = avtlypa®n

correction = 816pBwon

counter = amapOUNTAS, LETPNTAS
create = dnuovpPYyw

cursor = dpopéag

customer = eEAATNG

cut = kKOPw, amokoTh
cut-and-paste = amokomm Kat
OUYKOAMNON

data = 6edopéva

data base = Bdon Sedopévwv

data capture = cuMoyn edopévwv

data compression = cupumieon
Sedopévwv

data definition = opiopédg dedopévwv
data entry = elcaywyn dedopévwv
data flow = pon 6eSopévwv

data processing = eneepyaoia
SeSopévwv

data structure = doun Sedopévwv
data type = tUmog dedopévou
date = nuepounvia

debugger = eko@oAPATWTAG,
Slopbwtng

debugging = eko@alpdtwon

decision = anégpaon
declaration = dr\Awon
decrement = eAdttwon
default value = mpotepoTiun
default = mpotepdTIHOC
definiteness = kaBoploTikOTNTA
definition = oplopog

delete = e€alcipw, Staypdopw
deletion = Siaypaepn
delimiter = Siaxwplotg
demo(stration) = emidelén
design = oxebiaon
development = avamntuén
diagnostics = SlayvwoTikd (unvouata)
diagram = Sidypappa
diagramming technique =
SlayPAUMOTIKE TEXVIKN

digit = yneoio

digital = Ynolakog
dimension = d1dotaon
directive = odnyia

directory = eupetriplo
discrete = S1dkpitog

disjunction = &1aleuén, Moyikn
npbéoBeon, mpaén H

display = ontikn) mapouaiaon

divide and conquer = Siaipel kat
Baoikeve

document = éyypa@o, TeEKUNPLo
documentation = Tekpnpiwon
download = petagoptwvw

dummy instruction = MAaopATIKN
€VTONA

dump = amotunwvw

duplicate = avamapdyw

dyadic operation = diteAng mpdaé&n
dynamic = Suvapikog

editing = oUvtaén (mpoypappdaTwy,
Sedopévwy)

editor = ouvtaktng

effectiveness = amoteAeopatikéTnTa
efficiency = anmodotikdtnta, IKAvéTNTA
element = oToIKEiO, HENOC (GUVONOUL)
embedding = evowpdtwon

empirical = eumeIPIKOG

emulation = eopoiwon

encapsulation = evBuhdkwon
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enhancements = BeATIWOELC,
enmavénoeig

entity = ovtotnta

entry = €icod0¢, elcaywyn dedopévwv
environment = mepiBaA\ov
equal = ioog

equation = e€iowon
equivalence = icoduvapia

erase = of3Rvw

error = o@AAua

error trapping = mayidevon
OQANUATOG

escape = Slagpuyn

evaluation = afloAéynon, amotipnon
even = {uyog, 4pTiog

event = ygyovdg, cupav
exclusion = amokA\eIoNOG
executable = ekTeNéoIOG
execution = ekTé\eon

exit = £€€060¢

expandability = emektacipéTnTa
exponent = ekB&Tng

expression = éKppaon

factorial = mapayovtiko

failure = amotuyia, aotoyia

false = Yeudngq

fault = eAdttwpa, o@dAua
feature = xapaktnploTiko

feed = tpogpoddtnon

feedback = avatpogpoddtnon,
avadpaon

field = medio

file = apyeio

finiteness = mepatdtnta

flag = onuaia, evéeiktng

flow chart = didypappa porg
font = ypapuatooeipd
foreground = mpooknvio

form = évtumo, popen, oxAua, TUTOG
formal = Tumikog

format = pop@dtumo

formatting = popgotunnon

free text = eNeUBePO Keijevo
function = cuvdptnon

global = kaBoAikog

graph = ypagog

greedy method = dmAnotn puébodog



hardware = U\Iko
heap = cwpog

help = BonBela
heuristic = euploTikOg
hyphen = nmavia

hyphenation = veviouog,
oUNaBIopog

icon = eikovidlo

identifier = avayvwplotikéd
(tautoTNTAC)

ignore = ayvow

image = gIkova, €idwho
immediate = dpeoog

implication = cuvenaywyn
implicit = evwooUpevog, apavig
implied = ummovooUpevog
improvement = eAtiwon
incompatibility = acupfatéotnta
indent = ecoxn

index = &giktng

infinite loop = atéppovag Bpoxog
information = mMAnpogopia
information processing = eme€epyacia
TANPOPOPLWV

inheritance = KAnPOVOUIKOTNTA
input = gicodo¢

insertion = elcaywyn, mapgpBoAn
installation = eykatdotaon
instance = oTIyHlOTUTIO
instruction = evtohn

integer = aképalog

interaction = aA\nAemidpaon
interactive = Sto\oy1kog
interface = Siemagpn

interpreter = diepunVveuTric
interrupt = Siakommn

intractable = Suoyeiplotog
intricic = eowtepog, evundpxwy,
&yyevng

inverse = avtioTpoog

italics = mAQylot 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 = BifAoBrkn

licence = adei1a

life cycle = kKOkAog {wrig

link = oUvéeopog, ouvdeon, (evén
linked list = ouveleuypévn Aiota
linker = ouvéétng

linking = Stacuvdeon

list = Niota

listing = mapdBeon, kataloypdenon
literal = KuploAekTikr oTaBEPA
loader = opTwWTAG

local = tomiké¢

logic = Noyikn

logical = Moyikdg

loop = Bpoxog

machine language = yA\wood pnxavig
macro (instruction) = HOKPOEVTOAN
main program = KUPIL0 TTPOYPAUUA
maintenance = ouvtrpnon
manipulation = xelplopdg

manual = gyxe1pidlo, XElPoKivnTog
map = amelkovion

mark = onuadt

mask = pdoka

matching = taiplaopa, Tavtion
matrix = pnTpa

menu = KATAAoyog EMAOYWV, LEVOU
merging = OUYXWVELON

mirroring = KOBPEMTIONOG

mode = KaTaoTaon, TPOTOG
modify = Tpomomolw, HETABANW
modular = SopooTtolxelwTdC,
TUNMUATIKOG

module = SopooTolxeio, Souikn
evéTnTa

monadic operation = povoTteAng
npaén

monitor = unvuTtopag, TapakoAoubw
move = JETAKIVW

multimedia = moAupéoa

natural language = @uoikr) y\wooa
negation = dpvnon, Aoyikni
avTiotpo®n, mpaén OXI

nested = ep@wAgLPEVOG
nesting = pwAlaoua
nomenclature = ovopatoloyia
numeric = aplOuUNTIKOG

object = avtikeipevo

object driven = o&nyoupevog amod To
YEYOVO(G

object oriented = avTtikelpevooTpaAPnG
odd = Hovog, MEPITTOC

office automation = autopatiopédg
ypageiou

office = ypaepeio

O-notation = cupoAiopog O
operand = TeAeoTéo(

operation = paén

operator = TEAEOTNG, XEIPIOTAG
optimal = dplotog

option = em\oyn

optional = mpoalpeTIkdG

order = d1dtaén

ordering = &iataén

output = é€0d0¢, é€0do¢ dedopévwv
overflow = umepyeilion

overlay = emkalUuntw

package = makéto

parameter = TAPAUETPOG

parity = 10oTipia

parsing = GUVTAKTIKH avaAuon
password = cuvOnua

paste = KOAw, CUYKOANW

patch = SlopBwvw mpoyxeipa
pattern = oxnuatopop®n
performance = enidoon
permission = Sikaiwpa
permutation = petdBeon
planning = oxedlaopag,
TIPOYPAMHATIOHOG (EpYwV)
platform = m\at@dpua, umodopun
pointer = dgiktng

polymorphism = moAupop@iopog
polynomial = moAuwvupikog

pop = anwbnon

portability = popntétnTa
portrait = moptpéto

precision = akpifela

primary key = mpwtelov KAe1di

print = TUNWVW, EKTUTTWVW
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procedure = diadikaoia
processing = emeepyaocia
program = MpOypaupa
prompt = mpoTponn

property = 1816tnta
pseudocode = PeudokWSIKAG

pull down menu = KatakdpuUPOg
mivakag emAoywyv

push = wbnon

quantity = moodétnta

queue = oupd

quit = eykataleinw, agrvw
quotation mark = SImA\d elcaywyika
radian = axTivio

rank = taén

read = SaBalw

ready = €toluog

real = TPAYHATIKOG

record = gyypaon

recursion = avadpopn

reference = ava@opd, TOPATTOUTTH
relation = oxéon

relative = oxeTIKOG

release = éxdoon (AoyiopikoU)
reliability = a§lomotia

replica = avtiypago

reply = amavtw

report = avagopd, é&kBeon, kataoTtaon
(ekTumwTn)

requirement = anaitnon

rerun = €MAVEKTENEDN

reserved = SeOPEVPEVOG

reserved word = deopeupévn AéEn
restart = emavekkivnon

retrieval = avdktnon

return = emoTtpoPn

row = ypauun, oelpd

rule = kavovag

BiAloypagia

run = eKté\eon

save = QUAAOoW

scalar = BaBuwTtog, HOVOUETPOG
scope = gufélela

scroll bar = paBdog kAiong
scrolling = kOAion

searching = avalitnon

secondary key = Seutepevov KAELSI
semantics = onpactoloyia
separation = SlaXWPIOHOG
sequence = akolouBia, Stadoxn, osipd
sequential = akoAouBiakdg

serial = og1plaKOC

set = obvoho

shift = oAioBnon, petatomon
simulation = mpocopoiwon
software = AoylouIko

sorting = Tavounon

source =Tnyn

space complexity = moAumhokotnta
XWPOoU

specification = mpoSiaypaenr

SQL (Structure Query Language) =
Sounpévn YAWooa EpWTATAVTACEWY

stack = oToifa

standardization = Tumomoinon
statement = evtoAn), mpdtaon
(mpoypduuaroc)

static = otatikdg

status = katdotaon

step = Briua

straight exchange sort = tafivéunon
euBeiac avtalayng

string = oTolXEl0OEIPA
structural = Sounpévog

structure programming = Sopnpévog
TIPOYPAUMATIOUOG
subprogram = vnonpdypappa

subroutine = umopoutiva

sum = dBpotopa
syntax = OUVTOKTIKO
table = mivakag
testing = Sokiun
text = keipevo

time complexity = xpovikn
TTOAUTTAOKOTNTA

tool = epyaleio

toolbar = ypauun epyaieiwv
toolbox = epyalelodnkn

tracing = ixvnAdtnon

transform = petaoxnuatifw
translate = petappdlw, HETAPEPW
translator = peTa@paoTig
trapping = mayidguon

tree = §¢vdpo

trial = Sokiun

unary = povadlaiog, LoVOTEANG
unconditional jump = dApa xwpic
ouvOnkn

underflow = unoxeihion
underscore = XapakTipag _

undo = avatpénw

update = evnuepwvw

upgrade = avafdabuion

user = Xpnotng

utility program = fonOntiko
TIPOYPapua

validation = emkUpwon

variable = petafAnm

verification = emaAr\6guon

verify = emaAnBevw

version = gkdoxn, mapalhayry, ékdoon
virus = 10¢

visual = onTiko¢

watchpoint = onpeio mapatrpnong
window = mapdBupo

write = ypaow
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