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AVANTUZn £QAPUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

H emiAvon evég mpoPArjpaTtog disukoAvveTal pe Tn Siafpeon Touv oe pi-

KpOTepa vTroTTPoPAfpaTa. H emfAuon Tawv uTroTpoANpGT@Y AUTWY 0dNYEl
oTnVv £miAvon Tou apXIkoL TPOPAHATOS. O TUNHOATIKGS TIPOYPOPHOTIOUSS,
n diaipeon 6nAadr| eveg TTPOYPEPHOTOS OE LTTOTTPOYPGHPHATA LAOTIOIE GlU-
TAV TNV 15 0TOV TTPOYPAPHPATIONS. To Ke@PEAGIO QUTS AOXOAEITOI pE TIG
OIPXES TOL THNHATIKOU TIPOYPOHHOATIOHOD, TX €101 TWV LTTOTTPOYPAPUETWV
TT0L LTTOOTNPICEI N TAQZZA, TIG SIGSIKAOTEG KOl TIG CUVOPTHOEIG KABWG KOl
TOV TPGTTO TTOL T VTTOTTPOYPGHHOTO QUTE ETTIKOIVWVOUV PETAED TOug. TE-
Aog TTapoLCIGLeTAl KOl avOADETAI O TPGTTOG LAOTTOIMONG AVOIOPOUIKWY OA-
YOpiBp®V pe Xprion avadpOpIKWOY UTTOTTPOYPOHHETWV.

Na eivar og 8B€on o pabnTAG :
Na avodver éva 6OvOETO TTPOYPAPHA O€ OTTAG LTTOTTPOYPEHPHOTAL.

Na S1okpivel TIg CUVOPTHOEIG OTTO TIG SIGdIKAOTES KOI V& ETTIAEYEI TH XP1-
on diadikaoiag fj cuvEPTNONG YI TNV LAOTTOIMNON €VOS LTTOTTPOYPGHHO-
TOG.

No meprypéger T Sopry Twv UTTOTTPOYPOHPGTWY KOl VO XPrOIHOTTOIE
TTAPOPETPOLS YIO TNV ETTIKOIVOVIG TOUS.

Not kaBopiCel TIG TEPIOXES EPPEAEIOS TWV TTAPOUETPWV.

No cuvTéoel avabpopIkG VTTOTTPOYPGHHOTA KOl VO OUYKPIVEI avadpoi-
KEG Kal eTTAVOANTITIKEG SladikaoTes.

H &6pnon evég Tpoyp&ppaTOS e Th HOp@r] €VOG OUVOAOL HIKPOTEPWV
TPOYPOPHATWV BonOdel TOV TTPOYPOHHPOTIOTH OTNV avamTuén €vog
OUOVOETOL TTPOYPGHHATOG;

NopiCeTe 6TI A Tar €10 THNHATWV TTPOYPOHPATWY ETTITEAOVV TNV id1xX
gpyaoio;

Mwg p1ropel va opyovaveTal Eva TTPOYPOHHO O HIKPOTEPO TTIPOYPEHHO-
To;

XpeiGeTal TO ETIPEPOVS TIPOYPEPHAT VO ETTIKOIVWVOUV HETOED TOUG;
I'vapideig atmd Tnv GAyepa Toug avadpopikolg TOTToUG; Moia Ta TTAg0-
VEKTHHOTO TOUS;
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10.1. THNMATIKOC NPOYPUMHATIOHOC

Ta TPOoBARUAT TTOU AVTIHETWTTIOTNKAV OTX TTPONYOUHEVO KEPBEATIT,
ATaV OPKETG ATTAG, WOTE V& PTTOPOVY va avamTuxXBoUV owoT& O Eval Kal
HGVO TTPSYpOpHA. ‘OTTwG avapEpBnke 0TO KEPBGAXIO 6, 0 KAIAUTEPOSG TPGTTOG
YIO VO QVTIHETWTTICO00V OUVOETON TTPOPARHATA KOl VO YPOIpOUV TO OVTi-
OTOIXO TIPOYPGHHOTA, £iVa 1] IEPAPXIKN TTPOCEYYION, 1| GVETTUEN TOL TTPO-
YPGHHOTOG T £TTEVM TTPOG TA KATW (top-down). Ké&Be pdBAnpa Siaipei-
TOI O€ PIKPOTEPO EMPEPOLS TTPOPARHATO KAl KGOE Eva AT AUTA T TTPO-
YPGUHOTO SIIPEITAI O GKOPA ATTAOVOTEPO KOI HIKPOTEPD. XTO TEAOG T ETTT
pépoug LTTO-TTPOPApOT Eival APKETE ATTAG, MOTE 01 AVTIOTOIXOI GAYOPIO-
HOI KOl TX OVTIOTOIXO THHHOTO TTPOYPSHHATOS VO HTTOPOUY va oXedIaoB0o0v
Kol va Ypa@oUv e0koAa. O TeAIKGG aAydpiOpog Tou TpoAfpaTog avéyeTal
o€ TToAAOUG amrAOUCTEPOULS ETTT HEPOLG BGAYOPIBHOLS KOl TO TEAIKS TIPGYPO-
pa o€ TTOAAG XTTAOUOTEPD TUHHOTO TIPOYPGHHOTOS.

H TexVIKI] TOL THNHOTIKOU TTPOYPOHHATIONOU gival £va ot Tor BaOIKO-
TEPA OUOTOTIKG TOU SOPNPEVOL TTPOYPOHPHOTIOHOD, 0 0TToi0g e§aopaAlel
o€ peYGAo Babué Tnv emITUXI Ko €DKOAN SnUIOLPYIX CWOTWV TTPOYPOHHG-
TWV.

TPNPOTIKGS TIPOYPAHHATIONGS OVOPGCETOI I TEXVIKT] OXEOIOIONG KOl OV~
TTLENG TWV TTPOYPOHHPETWY WG EVA GUVOAO OTTO KTTAOVOTEPD THIHOTO
TTPOYPOPHATWV.

Ag peAeTiOOLPE KAT OpPXV TO TPOPANpC TTOL HOG OTTOCXOANCE OTO
TPWTO KePSAaio Tov PifAiov, TNV a&I0AGYNON TWV KTTOTEAEOUGTWV TWV
padnT@v [" Avkeiov oTa pabrjpaTa e18IKETNTAS.

To o0VOeTO QUTS TPSPANHPA VIO VO AVTIHETWTTIOOE TTIO EVKOAX TTPETTEI
va avoAvBel og eTIpéPous pIKPOTEPO TTPOPAHOTA.

JUYKEKPIMEVO TO TPIC BaCIKG SI0POPETIKG TUAPATO EiVOi:
Eioaywyn Sedopévav

Emre€epyaoio dedopévwy

EKTOTT0ON OTTOTEAETPATWV

Ta Tpia QUTE TUAPATA PTTOPOVY VO AVOALBOVY TTEPICOGTEPO. ZUYKEKPI-
péva :
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Eicaywyn SeSopévmwv
KaTtoxwpion dedopévav
"EAeyxog bedopévav
Eme€epyacia dedbopévmv
YTToAoYIOpGG péong TIPAS
YToAOYIOpGG TUTTIKAG OTTOKAIONG
Karavopr ouxvoTTwv
Anpiovpyia YpO@QIKOV TTapooTEOEWY
EKTOTI®OON omOTEAECPATWY
ExTOTTwon mvakwv GuXVOTATWY
EkTOTT|wON YpO@IK®Y TTOpAoTROEWY

Omwg aiveTal To apXIké TTPOPANHO SIGOTTAOTNKE 0€ APKETG OTTAOU-
otepa vTrorpofAfpaTa. H dnpiovpyia Aoimrév Tou TeAIKOD TTPOYPEHHOTOS
QVAYETAI OTI SNIOLPYIO TWV ETTT PEPOLS THNHATWY TIPOYPAHHPGTWY 1) EVO-
TATWV KOl TN OOVOEDT AUTWV HETOED TOUG. MEPIKG OTT6 VTG TO TUAHOTA,
OTTWG 0 UTTOAOYIOHGS TNG P€oNS TIPAS 1} TNG TUTTIKAS aTTéKAIoNG, £XouV N
OVTIPHETWTTIOTEN OTO TTPONYOUHEVO KEPAAXIO, TTOL OTHAIVEI OTI HTTOPOUHE VO
EKHETOAAELTOUHE TOI TIPOYPSPHATO TTOU O €XOUHE YPAWE PHEIDVOVTOS €-
TOI TNV EPYOOIA YIG TNV ETTALOT TOL TTPOPARHATOS.

H mrapdoTaon Tng avéAvong Tou TpoAHaTOG PTTOpEl VO Yivel YpOQIKG
pe 1o SiGypappa Touv oxfpaTog 10.1

H évvoia Tou TPNUOTIKOU TIPOYPOHHOTIOHOU €Xel O amroTLUTTWOE! KO
og Trponyolpeva KepaAaia. Na Tapddelypa 0To MPSYPAPHa UTTOAOYIOHOU
TWV OEPHOKPOCIADV TOU TIPONYOUHEVOL KEPOAXTOL (TTAPGOEIYH 3) TO THAHO
NS eloaywyns Sedopévav £xel Eexmpioel ATTé TO THRHG UTTOAOYICHWMV O€ O-
vTiBeon pe Ta Tapadefypata 1 kai 2 Tou eivan eviaia.

Otav éva THAHO TTPOYPAHHPOTOS ETTITEAE] VO QUTOVOHO €PYO KO £XEl
YPOPEl XWPIOTG OTT6 TO UTTGAOITIO TIPOYPAHHT, TOTE AVAPEPOUOOTE OE V-
TOMPOYPAPHA (subprogram).
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Zx. 10.1 Aiaypauuatikn angikovion tnc avdAuonc npoBANRUAtoc

10.2. XAPUAKTNPIOTIKA TWV UNONPOYPUMHATWY

O XwpIoPOG VG TTPOYPEHHOATOS OE LTTOTTPOYPAHHOTO TTPOVTTOBETEI
TNV avé&Auon Tou apxikoL TPoPARHATOS 08 HIKPOTEPT LTTOTTPOPAHOTA, TO
OTTOI0l V& UTTOPOUY VO QVTIHETWTTION0UV aveEGPTNTO TO £var atré To GAAo. H
avaAvon SpwG aUTH dev eival TTAVTA EVKOAN Kol GTTWG 10XVEl YEVIKG OTOV
TIPOYPOPHOTIONS, HEV LTTAPXOLYV GUYKEKPIHEVOI KAVOVES YIX TNV ETTITUXT] O-
véAvor). H duokoAia & av€dveTan 600 Tio pey&Ao kai o oUVOeTO eival TO
TpSPAnHa. H 0woTh Epappoyr] TOU TUHNHOATIKOU TTPOYPOHHATIOHOD OTTaITEl
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HEAETN OTnV avéAvon Touv TTPoPARHATOS, EUTTEIPIO OTOV TTPOYPOHHOTIOHG,
TOAEVTO KOI PUOIKG YVWOEIS.

YT &pyouv TAvTmG TPEIg 1610TNTEG TTOU TPETTEI va dlaKpivouv Tar LTTO-
TPOYPGHHOTO:
Ka0e vmomrpoypappa £xe1 povo pia eicodo kai pia £€§060. v mpary-
HOTIKOTNTO KABE LTTOTTPSYPOUHO EVEPYOTTOIEITAN PE TNV £{0060 O€ LTS
IOV YIVETOI TTAVTOTE AT TNV APX1] TOU, EKTEAEN OPITPEVES EVEPYEIES, KOl
aTevePYOTIOIEiTal e TNV £6060 A6 ALTG TTOL YiVETAI TTAVTOTE OIS TO
TENOG TOU.

Kafe vmompoypappa mpémel va givar ave§apTnTo amo Ta GAAx. AUTS
OnNpaivel 0TI KEOE LTTOTTPSYPAPHA HTTOPET VO OXEDIROTER, VO VT TUXOET
KOl vo ouvTnpnBel GUTOVOHO XWPIG VO TTNPEAOTOVV GAAQ LTTOTTPO-
YpGppoTa. TNV mPan BEPaia n amdAuTn ave&apTnoia eivon S0oKoAo
VO ETTITEVYOEL.

Ka0g vrompoypappa mpémer va pnv givar woAo peydAo. H évvoia Tou
HEYGAOL TTPOYPAPHOTOS EIVAIl UTTOKEIPEVIKT], GAAG TTPETTEI KGBE LTTOTTPO-
YPOHHO va gival TG00, DOTE VA €ival EDKOAX KATAVONTS IO VO PTTOpEf
v eEAEYXeTOI. TevIKG KAOE LTTOTTPSYPOPHUO TTIPETTEI VO EKTEAET HOVO picx
AsiToupyia. Av ekTeAel TTEPIOOOTEPEG AcITOUPYIES, TETE CLVABWS pTTOpPEl
KOl TIPETTEN VO OI0OTTOOTET O€ OKOHIN HIKPOTEPA VTTOTTPOYPSHHATO.

10.3. NMAEOVEKTAMATAU TOU TUNHATIKOU
NPOYPUMMAUTIOHOU

H xprion vTToTpoYpappGTOV 08 €va TIPOYPOHHO TTOPoLaIGdel TTOAAG
TIAEOVEKTAPOTO TTOU QVAQEPONKAV GUVOTITIKG OTO KEPGAaio 6. H owoTih
XPNO1N TOU THNHATIKOV TTPOYPOHHPATIONOU, dnAad o owoTég XwpIopos &-
VGG OOVOETOU TTPOYPAHHOTOG O€ LTTOTTPOYPGHHOTA e§aoPailel TEooEPT
Baoik& XapaKTNPIOTIKG TOU CWOTOV TTPOYPAPHATIOHOD:

EmTpémel Tnv e&éTaon kai Tnv emidvon oAV TpoBAnpaTwV Kol 6xI
OTNV QVTIHETOTTION TOU OLVOAIKOU TTPOPApaTOS. Me TN oTadIokn eTfAvon
TwV LTTOTTPOBANPETWY KOl TN dnpIoLPYIC TWV AVTIOTOIXWVY LTTOTIPOYPOI-
PETWV TEMKG ETTIAVETAI TO GUVOAIKG TTPSBANpaL.
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O XwpIoHES TOU TTPOYPAHHOTOSG O HIKPOTEPO GUTOTEAR THAHOTO ETTI-
TPETEN TN Ypriyopn 816pOwar evOg OLYKEKPIPHEVOL TUAPOTOG TOU XWpIG Ol
OAAOYEG QUTEG VO ETTNPEGCOVY GAO TO LTIGAOITIO TIPGYPOUHC.

Etriong dieukoAlvel otrolovdTToTe XpelaoTel va diafdGoel Kol va KATO-
VOIO€l TOV TPGTTO TToV AeITOUPYEl TO TIPOYPaHpa. ‘OTwg €xel TTOAAES (POPES
TovIoTEl QVTE €ivail TTOAD GNPOVTIKG XOPAKTNPIOTIKG TOU OWOTOV TIPOYPOH-
HATIOPOU, aipo évar peYGAO TTPSYPApHa 0ToV KUKAO TNG {wng Tov Xpeidile-
Tal va ouvTnPNBEl aTTé dlIaPOoPETIKOUS TIPOYPAHHATIOTES.

MoAV ouxva xperdleTai 1 dia AerToupyia o€ HI0POPETIKG onpeia evog
TPOYPGPHOATOS. ATT6 TN OTIYHH TTOL VA UTTOTTPOYPOHHG €XEI YPOPET, PTTO-
pei To id10 var kaAeiTal amré TTOAAG onpeia TOL TTPOYPAPHATOS. ‘ETO1 pEIwdvo-
vTal To P€yeBog TOL TTPOYPGHPGTOS, O XPOVOG TTOL ATTAITEITON YIO TN OLY-
YPOpI] TOL K1 01 TOAVETNTEG AGBOUS, EVE TALTEXPOVO TO TIPSYPOHHPA Yi-
VETQI M0 €0ANTITO KOI KATAVONTO.

‘Evar TTOTTPSYPOPHO TTOU €XEI YPOPET PHTTOPET VO XpnoIHoTroin®el TroAD
€0KOAQ KOl 0€ GAAO TIPOYPAHHOTA. ATTS Tr) OTIypr TTov €xel dnpiovpynBefl, n
Xprjon Tou dev dlapépel aTré T XPrionN TWV EVOWHATOHEVWY CUVOPTHOEWY
TTOL TTAPEXE N YAWOOO TTIPOYPOPHOTIOHOD, OTT™G YIG TOV UTTOAOYIOHS TOU
NUITOVOUL 1] TOL CUVNUITOVOU 1] TNV EVTOAI HE TNV OTTOfO eKTEAET pict oUYKe-
KpIpévn diadikaoia, yia Tapaderypa ypagper atnv 086vn (evToAr] TPAWE). Av
AoITTév XpeldileTan ouxvd K&TTola AeIToupyia Trov dev vTTOOTNPICETOI OTTEL-
Beiag atmd TN YADOOoQ, 6TTmg Yio TTop&Serypa n €0pean Tou HIKPOTEPOL Vo
ap1BpwyV, TOTE PTTOpEl va ypapei To avtioToryo utroTrpdypappa. H ouyypa-
@1 TTOAAQDV LTTOTTPOYPOPHATWV Kai 1) dnpiovpyia BiIBAIOBNK®Y pe ALTE, ov-
Ol00TIKG ETTEKTEVOLY TNV B TN YAWOOO TTPOYPOHHATIOHOD.

10.4. NapapeTPOI

Ta LTTOTTPOYPGHHATA EVEPYOTTOIOUVTOI GG KATTOI0 GAAO TTPGYPOHHO i
UTTOTTPOYPAHHO YIO VO EKTEAEGOUV OUYKEKPIPEVES AEITOUPYIES.

K&Be uTTOTTpSYpOappa Y va evepyoTroinBef KOAeITal, GTTwG AEyeTal, OTTO
£va GAAO LTTOTTPSYPOHHG ] TO APXIKG TIPGYPOHHO, TO OTTOI0 OVOPGLETOI KU-
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pio TpAypopa. To LTTIOTTPOYPOHHO EVAI UTGVOHO KO aveEGPTNTO THHO
TPOYPGHHOTOG, OGAAG OUXVG TIPETTEI VO ETTIKOIVWVE( PE TO LTTGAOITIO TIPG-
YPOHHG. ZUVHOWS SEXETAI TIHEG OTTG TO TUAHA TTPOYPAPUATOG TTOU TO KOAET
KOI HETG TNV EKTEAEOT) ETTIOTPEPEI OE QUTO VEEG TIHEG, OTTOTEAETPOTAL.

O1 TIpég AUTEG TTOL TTEPVOLV OIS TO VOl UTTOTTPOYPOHHC OTO GAAO Aéyo-
VTQI TTOPGUETPOL.

O1 TTapGpeTpol AoITTEV eival 0OV TIG KOIVEG HETABANTES EVOG TTPOYPAPHO-
TOG g Pic oLa1M6N S10POPE, XPNOIHOTIOIOVVTAI YIO VO TTEPVOUV TIHEG OTO U-
TTOTTPOYPGHHATO.

Mia TapdpeTpog eivan pic peTaBANTH TTOL EMTPETTEI TO TTEPACHA TNS TI-
HAS TNS o6 £va THAHO TTPOYPAPHOTOS O €va GAAO.

MopadefypaTa TapapéTpwy, KABMS KAl 0 TPGTTOG TTOV TTEPVOUV OI TINEG
TIPOG KOl OTT6 TO LTTOTTPOYPOHHA, Bax 50800V 0T OLVEXEIQ.

10.5. AI0SIKAGIEC KOl CUVOPTNAOEIC

Yrépyxouv 600 €16V vTTOTTPOYPEPHOTA, O Sladikaaieg kal o1 cUVAPTH-
oel6. To €idog kGBe LTTOTTPOYPGHHPOTOS KaBOoPIfeTal OTTG TO €i60G TNG Al
TOUPYIOG TTOL KOAEITOI VO ETTITEAEOEL.

O1 biabikooieg uropovv va ekTeAéooVV oTroIadATTOTE AeIToupyia aTré
OUTEG TTOL PTTOPET VO eKTEAEDEI Eva TTPSYPapHa. Na eigdryouv dedopéva, vor
eKTEAEéOOLV LTTOAOYIOHOUG, VO HETABEANOLVY TIG TIPEG TWV PETAPANTWOV KO
VO TUTTOOLY ATTOTEAEOPOTO. ME TN XPrOT TWV TTOPOHETPWV AUTESG TIG Ti-
HES HTTOPOUV VO TIG HETAPEPOLY KO OTA GAAG UTTOTTPOYPAHPHATAL.

AvTiBeTa N AeIToupyia Twv ouvapPTHOEWYV gival o TTepIopIopévn. Oi ov-
VOPTHOEIG VTTOAOYICOUY PGVO i TIPH, APIBHNTIKY, XOXPOKTAPA 1] AoYIKH Kal
POVO QUTHY ETTIOTPEPOVY OTO UTTOTTPOYPOHHA TTOU TNV KGAeoe. O GUVOPTH-
O€IG HOIGLOLV PE TIG CUVAPTHOEIG TV HOONPATIKGMV KOI 1 XPrion Toug givai
OpOIO pE T XPHOT TWV EVOWHATWHEVWOV OLVOPTHTEWY TTOL LTTOOTNPICEN N
YADOOO TTPOYPOPHOTIGHOD.

O 1p6T10G KAONG KOBWS KO 0 TPOTTOG OUVTOENG TWV SV0 AUT®Y TOTTWV
TWV VTTOTTPOYPOHHPATWV eiva SiapopeTikGS. TGTO0 01 CLVOPTHOEIS 600 KOl Ol
d1adikaoieg ToToBeTOUVTAI PHETE TO TEAOG TOU KUPIOL TTPOYPEUHOTOS.
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O1 oLVOPTHOEIG EKTEAOUVTAI OTTAG PE TNV EUPAEVION TOU OVOPATOS TOUG
o€ OTTOIOOATIOTE EKPPOIOT), EVA YIX VO EKTEAECTOUVV 01 SIGOIKOOIES XPnoIpOo-
TroleiTan n €161k} evroAr] KAAEXE kai To 6vopa Tng diadikaoiog.

H ouvdpTnon ivai évag TOTTog LTTOTTPOYPAPHATOS TTOL LTTOAOYICEl KOl €-
TMOTPEPEI HOVO I TIPH PE TO GVOPG TNG (OTTWS Ol HAONPATIKEG CUVOPTH-
O€IQ).

H Si1adikaoia gival évag TOTTOG LTTOTTPOYPAPHATOS TTOU PTTOPET VO EKTE-
A&l 6Aeg TIG AEITOLPYIES EVOG TIPOYPGHHATOS.

Ag doUpg éva amTAS TTAPGOEIYHO XPrONS SIOBIKATIMV KOl GUVOPTHTEWV.

Na ypagei mpoypappa, To omoio vmoloyiGer 1o epfadé Tov KvKAov
AT6 TNV OKTIVA TOV.

To TPSYPOAHHO EKTEAET TPEIG CUYKEKPIPEVES OTTAEG AEITOUPYIES.
a)  AlaBéader Ta dedopéva, TNV okTiva 1 oTroiar TTPETTel va eival OeTIKGS -
PIBpGS
B)  YmoloyiCer To epfads (E=Trr’)
Yy  Tumdvel To amotéAeopa, To epfadd, E

Av Kal To TIPSYpappa gival TTOAD oA Kol PTropel KGAMOTO var ypapel
XWPIg TN XPrion LTTOTTPOYPAHPHGTWY, GG TO SIGOTTAOOVHE O TPIG LTTOTTPO-
YPGHHOTO TTOU EKTEAOUV TIG TPEIG TIAPATIGVM AEITOVPYIES.

Ta Tp@dTO LTTOTTPSYPAPPT TIPETTEN VO SIaBGLel TNV OKTIVO KOl VO TNV €-
TOTPEPEI OTO KUPIO TTPOYPOHHA. AQOU TO UTTOTTPSYPOUHG TIPETTEL VX Siar-
B&ler dedopéva, vAoTroleiTan pe diadikaoia. H diadikaoior auTh ToL ovop&-
Cetair Efoodog_dedopévmwv, déxeTar amrd To TANKTPOAGYIO TNV TIPK TNG OKTI-
VOG TTOU TNV KATaXwpel 0Tn HETAPANTH ApIOPGS Ko £Xel oG e€AG:

AIAAIRAZIA E{codog_dedopévev (ApLoudc)
METABNAHTEZ
[PATMATIKES : ApLOudc
APXH
APXH EIIANANHWHX
TPAVE ‘AGoce Tnv okxtiva’
AIABASE ApLOpodQ
MEXPIZ OTOY Ap(6udc>0
TENOZ_AIAAIKAZLIAXR




AVANTUZn £QAPUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

To 6ebTepo TpETTel vor LTTOAOYICEl TO EPPAOS KAl VO ETTIOTPEPEL TNV TIPA
0TO KUpPIO TTPOYPAPHA. To LTTOTTPEYPOPPG VTS TIAIPVE TNV TIPA TNG OKTI-
VoG KOl EMOTPEPEI HGvo piar Tipr Tnv TipA Tou EpPabod. Mtropel Adoimrév va
LAOTTOINBET e pia GLVEPTN O, 1 OTTOIX ETTIOTPEPEI EVAV TIPAYHATIKS ApIOUE.

H ouvépTtnon Epfods kOkAou(R) déxeTan Evav TTPOyHOATIKG aplBuS Ko
vTroAoYiCel To ePPadS Trov eTTiong eival vOg TTPAYPATIKGS ApIOPSS. To €idog
TNS ovvapTNOoNS, SnAadK| N TP oL emOTPEPEl dnAwveTan TNV OPXA TNS
ouvapTNONG.

ZYNAPTHZH EpPBoadd xUkAou(R) : NPATMATIKH
ZTAGEPEX

=3.14
METABAHTEZX

[IPATMATIKEXZ: R
APXH

Epupadd xUxAou <- II*R"2
TENOX_ZYNAPTHEHE

To TpiTO LTTOTTPSYPAPHA TUTTWVEI TO ATTOTEAETPA. Epdoov atrauTeiTal
o6 aUTE 1) EKTEAEDT TNG AEITOVPYIOG TNG EKTUTIONG, TIPETTEI VO LAOTTOIN-
Bef pe Siadikaoia. H Siadikaoio EkTommwon déxeTan amé 1o kipio Tpdypap-
pOt PO TIPA 0T HETOPANTH ATTOTEAEOPO KOl TNV EKTUTTGOVEL.

ATAAIKARIA ExT1UN0ON (AnoTéAsoua)

METABNAHTEZ
IIPATMATIKES : AMNOTE&éAeOud
APXH
TPAVE ‘To epufoadd tou KUKAOU eglvol :’,AnoTéAecud

TENOEZ_AIAAIKAZIAXR

To KOPIO TIPSYPAPHA TTOL KOAET GAX TO UTTOTTPOYPAHPHATA £XE1 WG £€1{S:

NPOT'PAMMA Iop&de Lypa_ 2
METABNHTEZ
INIPATMATIKEYX : R, E
APXH
KANEZE Elcodog dedouévwv (R)
E <- EpBadd xUxAou (R)
KANEZE Ex1Unwon (E)
TEAOZ_HPOPPAMMATOZ

To mpdypappa TAfov €xel oAokAnpwOel. OTav ekTeAeoTel, Bar {nTrioEl
OTT6 TO XPNOTH V& EICRYEI PIX TIPH YIX TNV OKTIVO KOl B eppavioel To eppo-
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66 Tou KUKAOUL. Av 1 elc0ryOpEVn TIPH YI TNV oKTiva givail 10, T6TE Ba 1) 006-
vn Ba TrapovoiGlel Ta e€NS:

AGdoe TNV OoKT v
10
To epPoadd tou kUkAOU elvol : 314

Q0oT600 LTIGPXOLV PEPIKE AETITG ONMEIC TTOL CiIPOPOVV OTO TTEPOACHA Ti-
p@V, Ta oTroict Bt SIEVKPIVIOTOUV GTN OLVEXEIXL.

K&0Be ouvépTtnon €xel Tnv akéAoudr) dopn.

ZYNAPTHZH 6vopa (Alota mopoapéIipwv) : TUNOC ouvdpInong
TuApo dnAdoewv
APXH

évopa <- Eérppaon
TENOZ XYNAPTHIHZ

To évopa TG oLVGPTNONG £ivan OTTOIOSATIOTE €YKLPO GVOHO TNG TAQX-
ZAZ. H AioTo Trapop€Tpov eivan pia AioTa peTABANT@VY, TV OTTOlwV O TIPES
peTafif&lovTal 0Tn CLUVGEPTNOTN KOTG TNV KARON.

O1 ouvapTAOEIG PTTOPOUY VO ETTIOTPEPOLY TIHEG GBAwV Twv TOTTWV dedo-
pévav TTov uTTooTNPICEl N YAwooao. Mia cuv&pTnon AoIrév ptropel va eivai
MPATMATIKH, AKEPAIA, XAPAKTHPAZX, AOTKH

2TIG EVTOAEG TOU ODHATOG TNG CLUVGPTNONG TTPETTEI UTTOXPEWTIKA VO U-
TIEPXE! Pt EVTOA EKXWPNONS TIPAS 0TO GVOHQ TNG CLUVEPTNONS, OTO TTPON-
yoUpevo Tapaderypa Eupads kbkAou <-T*R72.

K&Be ouvapTnon ekTeAeiTal, 6TTwS akpIfwg EKTEAOVVTOI O EVOWHATW-
HEVEG GUVOPTHOEIG TNG YADOOOG. ATTADSG QVAQEPETAl TO GVOHQ TNG OF PIX
€k@paon 1 o€ it EVTOAL] KOl ETMOTPEPETAI N TIPA TNS. ZTO TTAPGOEIYHOL 1
ouvapTnoN ekTeAeiTan pe TNV evroAn E<-EpBoadd kOkAou(R).

O pPNXaVIOPGS TToL EMTUYXGVETAI AUTO, eivail 0 £€AG: To KOpIO TIPSYPap-
HO TTPIV TNV KA ON TNG OLVEPTNONS YVwpilel TNV TIPA TNS HeTABANTAS R. Kor-
TG TNV KAfjon peTafiféleTar auTr n TipP oTnv avtioToixn HeETABANTA R TNng
ouvépTtnons. H ouvépTtnon vtroAoyiCel To epPadd Tov KHKAOU KOl TO OTTOTE-
AEOPO AUTO EKXWPEITAI OTO GVOPA TG oLVAPTNONS. Me To TéAog TNng ou-
vapTNONG YIVETOI ETIOTPOPH OTO KUPIO TTPSYPOPHQ, GTTOL N TIPK Tou epPor-
500 ekywpeitan ot yeToAnTH E.
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K&0Be diodikaaia €xer Tnv akéAoubn Sopn.

ATIAATIKAZTIA Ovouo (Alota mopapétpwnv)
TuApo dNAGCEwWV
APXH
EVIOAEQ
TENOEZ_AIAATIKAZRIAR

To 6vopa Tng diadikaoiag eival 0TToI00ATTOTE £YKUPO GVOHX TNG TAQEZAS.
H AioTa TapapéTpwv eival pia AloTa HETOBANTOV, TwV OTTOIWV 01 TIPES pe-
TapiBélovral Tpog T Siadikacia KaTé TNV KAfoT f/Kal ETIOTPEPOVTAI OTO
KOPIO TIPOYPOUHA HETG TO TEAOG TNG SI0OIKOOIOG. XTO odpa TNG Siadikaoiog
HTTOpOUV VO UTTAPXOLV OTIOIEOOATIOTE EVTOAES TNG YAWCOOS.

K&Be diodikaoia exTeAeiTan 6Tav KOAEITON ammré TO KOPIO TTPSYPAHHG 1)
GAAn Siodikaoia. H kAfjon oe diodikaoia TTpaypoToTroleiTal e TNV £VTOAR
KAAEZE, TTou akoAouBeiTal omré To 6vopa Tng diadikaoiag ouvodeudpevo
p€oa o€ TTOPEVOETEIS Pe TN MIOTO TIOPOPETPWV.

H yevikr] popr| Tng evroArjg KAAEZE eivai

KANEZE ovopoa-0Ladilkacliag (Aloto—mapapétpnv)

KANEZE IIp&feic (A, B, ALopopd)

H ekTéAeon Tou TTPOYPAPHOTOG SIGKOTITETON KOl EKTEAOVVTOI O1 EVTO-
Aég Tng diadikaaoiag mov KoAeiTal. MeT& To TEAOG TNG SIGOIKACIOG 1) EKTE-
A£01 TOL TIPOYPGHHOTOS OLVEXICETAI TS TNV EVTOAR TTOL aikoAovBei . H
AoTa TV TAPAPETPWVY 0pilel TIG TIHESG TTOL TTEPVOLV 0T SI0dIKACIT KOl
TIG TIMEG TTOL AU TN £MOTPEPEL. H AloTa TrTapapéTpwv dev eival vTToXpE®-
TIKA.

310 TTpoNyYoUHEVO TTapGderypa n KAan Twv 00 diadikaoidv £yive pe Tig
EVTOAEG

KANEZE E{codoc dedouévav (R)
KANEZE ExTUnoon (E)



Ynonpoypduuata

X& kGOt TePITTTWON KAong diadikaoiog prropel va yiveTar Tépaopa Ti-
POV pEow TN AIOTOG TTOPAPETPWVY. 110 CUYKEKPIPEVD, OTNV TTEPITITWON TNG
dladikaoiog Eicobog_bedopévav yiveTar emoTpo@r 0TO KUPIO TIPSYPOHHC
™S TIPAS TNG OKTivag, evad oTn diadikaoia EkTOTTwon yivetal peTapifoon
NG TIPS Tou epPadob atré To KUplo TPSYpappa oTn diadikaoio. AnAadn, n
Eicobog_6edopévav déxeTal piar TIPA o1md TANKTPOAGYIO, TNV eKXWPET OTN
HeTAPANTH ApIBHOS Kol KOT& TNV £mMOTPO@r (PTG TO TEAOG TNg Siodika-
oiag) yivetan petafiBaon auTig TG TiuAS oTn peTaBANTA R ToL KOpIoL TTpO-
YPGppOTOS. AvTiBeTar 0T Siadikaoia EkTOTrwon KaTd Tnv kAo TG peTa-
BiB&deTon n Tipr) TNG peTaPAnTAS E TOL KOPIOL TTPOYPEPHATOS OTN HETABAN-
T AtroTéAeopa TG Siadikaoiag.

YTO OUYKEKPIPEVO TTOPGOEIyUa KABE diadikaoia €xel amré pio TTapaue-
TPO. XTN YEVIKA TTEPITITWAOT UTTOPOVUV VO LTIEPXOLV KOWIQL, pia | TTEPICCOTE-
pES TTOP&HETPOL. OTAV LTTAPXOLY TTOAAEG TTAPGHETPOI, TETE GAAEG XPNOIHO-
TTo100VTal VIO va peTaPIfdoouy Tigég aTn Siadikaoior kon GAAES Yo vor eTTI-
OTPEPOLV TIMEG OTO KUPIO TTPOYPOHHO.

K&6e Siodikaoio i ouvapTnon pTropel va KoAeiTal oré To KUpIo TTP6-
YPOUHQ 1] GAAN Siodikaoia. Xe kGOe TePIMTTTWON HETG TO TEAOG TNG EKTEAE-
ong Tng diadikaoiag yiveTal emoTPo@r| akpIPdS HETG TO onpeio o’ GTTov
KAONKE.

371 GUVEXEID TTAPOVCIALETON TO TTAPGOEIYHO 2 VAOTTOINUEVO OTIG YADO-
oeg Pascal ko Basic.

PROGRAM example?2;
VAR
r,e:REAL;

FUNCTION area (r:REAL) :REAL;
BEGIN

area:=pi*sqgr (r)
END;

PROCEDURE input (var x:REAL);
BEGIN
REPEAT
write (‘Adoes tnv artiva:’);
readln (x)
UNTIL x>0;
END;
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PROCEDURE output (result:REAL) ;
BEGIN

writeln (To euPfadd eivoal :’',result:6:2)

END;

BEGIN
input (r) ;
e:=area(r);
output (e)
END.

V' MMopdde typa 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 “Adoce tnv aktiva : 7, nb
LOOP UNTIL nb > 0
END SUB

SUB Ektypwsh (res)
PRINT “To eupadd ToU KUKAOU elival
END SUB

FUNCTION Emvado (r)
pi = 3.14

Emvado = pi * r ~ 2
END FUNCTION

o7

; res

H kaTavénon Tou TpéTrou Trov YiveTal 1 avToAAGYH TV TIH®Y OVEPETH
OTIG TTAPAPETPOULS eivatl IBIAITEPO TNPAVTIKA KOI YI GUTO OG TTOPAKOAOVON-

OOULE TO ETTOPEVO TTAPGOEIYHO.



Ynonpoypduuata

Na ypagei pia Siadikaoia n omoia §€xeTal otnv eioodo §vo TIpES Kai v-
moloyiCel Kal emMOTPEPEI TO dBpoIopa Kal TN Siapopd Tous.

NPOT'PAMMA Tlop&de Lypa 3

A<-5

B<-7

KANEZE Ip&éeilg (A, B, AiLael, Ab6pl)
A<-9

B<-6

KANEZE [p&feic (A, B, ALae2, A6p2)

ATIAATKARIA Tp&éelc (X, Y, ALapopd, ABpolLopa)

METABAHTEZ
IIPATMATIKEZ : X, Y, AiLaeopd, ABpoLoud

APXH
ALapopd <- X-Y
ABpoLlopa <- X+Y

TENOZ_AIAATKAZIAX

O1 peTaPAnTég A, B, Alagp1, ABp1, A,B, Alagp2, ABp2 eivan peTafPANTESG TOU
Tpoyp&ppaTog Mapdderypa_3 kol ammoTEAOVY TIG MPAYHOATIKEG TTOPOHE-
TPOULG, evdd ol peTaPANTES XY, Alagopd, ABpoicua eival PeTaBANTEG TG
diadikaaoiag Mpdéeig, ko ovopdlovTal TUMIKEG TTOPEPETPOL.

O1 peTapAnTég XY, Alagp1 kaBwS Kai 6Aeg ol HETAPBANTEG TOL TTPOYPGH-
potog Mapaderypa_3 dev eival yvwoTég on Siadikaoio Mpdéelg kai avTi-
oToIo 6Aeg o1 peTafAnTég Tng diadikaoiag Mpdéeig eivar GyvwoTeg oTO
mpdypoppa Mapdderypa_3. Ta OVOPOTO TWV TUTTIKMV KOI TWV TTIPOYHOTI-
KWV TTOPAPETPWVY PTTOPOVV va eival oTroladrToTe. AQoU gival OVOHOTO pe-
TOPANT@OV Ot SIAPOPETIKE THAPATA TIPOYPAHHOTOS, €iVaIl LTTOXPEWTIKG
S10OPeTIKEG PETAPBANTES, GOXETO OV £XOULV TO (810 GvopaL.

‘OAeg o1 peTAPANTES eivan Yo TEG, €xouv 10XV 6TTwg AfyeTai, HGVO YIo TO
THAHO TTPOYPAPHOTOG OTO OTToio €Xouv dnAwOei, 10xVovV dnAadr TomKG
YIO TO GUYKEKPIPEVO LTTOTTPSYPOAPHA 1 KUPIWS TTPOYPOHHOL.

H Aiota twv turikwv napaué-
1pwv (formal parameter list)
kaBopilel TI¢ MapausTpous
01 d1jAwan Tou Urnornpo-
ypauparog.

H Alota twv npayuatikwy na-
pauEtpwy (actual parameter
list) kaBopilet 11§ napayé-
TOOUS OTNV KAON TOU UIo-
poypauuarog.



Mepikég yAwooes mpoypay-
uatopou ovoudlouv opiopa-
T0 T(C TUTTIKES ITAPAUETPOUS
Kat anAd mapapéTpous T
TIPAYLATIKES TTAPAUETOOUS.

AVANTUZn £QAPUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

AG TTAPOKOAOVBACOLHE TIWG YIVETAI 1] ETTIKOIVOVIX OVEAHECO OTO TTPO6-
ypoppa Mapéderypa_3 ko Tn diadikaoia Mpaéeig.

O1 Tipég TTov LTTGPXOLV OTIG HETAPBANTES TOL TIPOYPGHPATOS A,B, Alop1
kot ABp1 divovran KaT& Tnv KAfon oTig peTafAnTES Tng Siadikaoiag X, Y,
Aiagopd, ABpoiopa.

‘ETo1 n peToPAnTA X Taipvel Tv T 5 ki 'Y v Tipn 7. O1 peTofAnTtég
Alapopd kol ABpoIopa eV TTAIPYOULV KOG TIHE, 6o 01 avTIOTOIXEG HETO-
BANTES Alag1 kot ABpT dev £XOUV CUYKEKPIPEVN TIYN.

MeTd Ty ekTéAeon Twv evToAdV TNg diadikaoiag, 6Tav eKTEAEOTEN N &-
vroAr] TEAOXZ_AIAAIKAZIAY, o1 peTafAnTég Tng diadikaoiag mou avagépo-
vToil oTn dfAwaon Tng diadikaoiog divouv TIG TIPESG TTOL TTEPIEXOLY OTIS OVTi-
oToIXeG HETAPANTEG Trov TrepdapPBavovTal oTnv KAfon Tng diadikaoiog
Mpé&&eig. ‘ETor n A maipvel Tnv Tip TG X (=5), n B v Tipi Tng Y (= 7), n
Ala@1 Tng Alagopd (=-2) kai n peTaPAnTR ABp1 Tng ABpoiopa (=12). Me
TNV £€MOTPOPH 0TO KUPIO TTPSYPAPHA OAES 01 BETEIG Pvijpng TTou eiyav S0l
oTn Siodikaoia aeAevOepwVOVTAL.

O1 NioTeg TWV TTOPAPETPWV TIPETTEI VO AKOAOVBOUV TOUG £€R{G KAVOVES:

A A > X
B B > Y
A1 Aap1 > Alapopd
Abp1 Abp1 > ABpoloua
(a) (B)
X A < X
Y B < Y
-2 Alapopd Aap1 2 < 2 Alapopd
12 ABpoloua ABp1 12 < 12 ABpoloua
() (3)

Zx. 10.2. [1€paocua napauETPWV Katd tnv kKAnon 8iadikaociwyv (a) Katdotaon npiv
TNV KANon (B) MetaBiBacn tiUwV twv UETABANTWV A Kal B oTIC X Kal Y avtiotoixa
(y) £tn S1adikaoia ekxwpouvtal TINEC OTIC METABANTEC Aiapopd Kal ‘ABpoioua
(6) O1 TINEG TwV TEAEUTAIWY EMIOTPEPovTal OTIC Aiagp1 kai ABp1 UETA TO TEAOC
T™ne diadikaoiac.
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H Xpnon ocToiBAaC 6TNV KAROH SI103IKACIWNV

H évvoia Tng oToiBag eivan TToAD xprioipn oTo 610 TO AOYIOHIKS TV YAwo-
OV TTPOYPOHHATIOHOV. ‘OTav pia Siadikaoio j cuvaPTNOT KOAEI Tl ATTé
TO KUPIO TTIPOYPAPHQ, TOTE N APEOWS ETTOPEVH S1EHBLVOT TOL KUPIOL TTPO-
YPApHATOS, TToU ovoudleTal Sievbuvorn emoTpo@rg (return address), o-
TTOONKEVETAI ATTG TO PETOPPOOTH OF pict oToiBa TTov ovop&leTal oToiBa
XPOvou ekTéAeang (execution time stack). MeT& Tnyv ekTéAeon Tng diadika-
oiag ] TG ouvapTnong N d1IEHBLVOT ETOTPOPIS ATTWOEITAI ATIG TN OTOI-
Ba ko €101 0 €AeYX0G TOU TTPOYPGHHOTOS HETOPEPETAI KOl TTAAI OTO KO-
plo TpSypappa. H Texviki auTh epappdleTal Kol YeviIkTep, SnAadr| o-
moTedmoTe pia diadikaoia fj cuvapTnon KoAel pia Siadikaoia 1| cuvap-
non. Na mapdaderypa, éotw 611 pia Siadikaoia a koAel Tn diadikaoia b,
IOV pE TN O€Ip& TNG KOAEN TN SIAOIKOOIX € KOK. XTNV TEPITITWOT QUTH Ol
d1eVOVVOEIG eIOTPOPIS EppaviCovTal 0T oToia pe oeipd ¢, b, a. MeT&
Tnv ekTéAeon kGBe Siadikaaiag, n diebOLVON ETTIOTPOPHG ATTWOEITAI ATTE
Tn oToia Kol 0 éAeyxos peTafifdleton otn diebBuvon avTi. To TAPE-
derypa auT6 befxvel piar omré Tig TOAAEG XpnoipdTnTeG TNG LIFO 1616 TN TOG
Tns oToifas.

IKUpto Mpdypappa / lAladikaoia_1 v IAladikaoia_2
i(d)\sos Awadkaoia_1 kc’tAsoe Awadikaoia_2 //__LFE/\OZ
TEAOS T -TEAOE
> B >ToiBa xpdvou
> a EKTENEONG

Zx. 10.3. Xprion otoiBac and to UETAPPAaoTn yia TO XEIPIOUO KANOEWV S1adIKa-
oIV Kal ENICTPOPWV arnod AUTEC.
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O opIBPSS TWV TTPOYHOTIKGV KOI TWV TUTTIKWV TTAPOHETPWY TIPETTEl VO
eivau 610G,

K&Oe TrporypaTikr] TTOPAPETPOS QVTIOTOIKEl OTNV TUTTIKY TTAPAPETPO
oV BpiokeTan oTnv avtioTorxn B€on. MNa Tap&derypa n mPWTN TNG Ai-
OTOG TV TUTTIKAOV TTOPOUETPWY OTNV TTPATH TNG AIOTOG TWV TTPAYHO-
TIKWOV TTOPOAPETPWY KOK.

H TUTTIKA TTOPGHETPOS KO 1) GVTICTOIXN TNG TTPOYHOTIKY TTPETTEN VG ivai
Tou 16iov TOTIOUL.

10.6. EMBENEIO HETUARBANTWV-CTUOEPWV.

K&Be kbpio TrpSypappa STrws kol KEOE LTTOTTPOYPOHHC TFEPIAGHBEVE TIg
O1kég Tou peTAPANTES KO OTOOEPES.

O1 peTafAnTEG AUTEG 0T TAQZZA £ival YVWOTEG OTO AVTIOTOIXO LTTOTTPO-
YPOHHQ TToL SnAcdvovTal kai pévo o auTd. ‘OAeg o1 HETAPANTES (Kal o1 0TG-
BepEQ) €ival TOMKEG OTO CUYKEKPIHEVO TUIHA TIPOYPEHHATOS.

O p6évog TpBTToG yIo Vo TFEPAOE! piak TIPA ATré VA LTTOTTPOYPAPHO OE €Var
GAAO 1] QTG TO KUPIWS TTPOYPOUHG OE £va LTTOTIPOYPOHHG eival Sior péoou
TV TOPOAPETPWVY KATG TO 0TAIO TNG KAONG TOU LTTOTTPOYPGHUHATOS KO
HET& TO TEAOG TNG EKTEAEONG TOU LTTOTTPOYPAHHOTOS.

Ag doUpE TOV TTAPAKATW OKEAETS TIPOYPAHHOTOS

MNPOTPAMMA ApX Lk
METABAHTEZX

INPATMATIKEX : A, B, T
APXH

TEAOE_IIPOI'PAMMATOE
ATIAATRASIA TIpdTn
METABAHTEZR

[PATMATIKES : A, E, %, H
APXH

TENOXZ _AIAAIKAZIAR
AIAATIKASTIA AceUtepn
METABNHTEZ

AKEPAIEE : T', ©, I
APXH

TENOEZ_AIAAIKAZIAXR
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O1 peTafAnTég TOL TTPOYPAHPOTOS APXIKG pE ovopaTta A, B, T eivar yvw-
0TEG, 10X00oULV pévo yia To TTpdypappa. E§w atméd To mpdypappa o Ao Ta
UTTOTTPOYPGHHPATG OI HETAPANTES avuTES dev 1oxVouv. Etriong n diadikaoia
MpwdTn €xel TIg TpoyHaTIKES peTAPANTES A, E, Z, H, o1 oTrofeg 10yGouv pévo
YIO TI GUYKEKPIPEVN S1oBIKaoia Kal GX1 YIO T& UTTOAOITIOL UTTOTTPOYPGHPOTC
f] TO KUPIO TTPOYPOMHOL.

H Siadikaoia AeOTepn €xel Kan auTh TIS O1KEG TG peTaPAnTég [L,O,1. O1
HETAPANTEG aUTEG 10} VOLY p6vo yia T Siadikaoia AeOTepr. H peTaBAnTH pe
To 6vopa I dev €xel kapia ox€on pe T peTaAnTr| I TOL KOpIOL TTPOYPEHHO-
TOG, N Hiax eivan TOTTOL Akepaiov kai ) &AAN TOTTOL MpaypaTikol. AQoL OAeg
ol peTaPANTES eival TOTTIKES, TO 010 Svopa peTAPANTIAS pTTOpEl va eppaviCe-
TOl O& SIGPOPETIKA TUAHATA TIPOYPEHHPATOS, XWPIG VA avTIOTOIXEl oTNV {010t
peTaPAnTH. To id10 £yive kou pe Tn peTABANT R TNG oK TiVOG TOL KOKAOL GTO
TapGderypa 2.

‘O 10XV¢l YIot TIG HETAPANTES 10XVEI KO VIO TIG OTOOEPES.

MoAAEG YAWDOOES TTPOYPOHHOTIOHOU ETTITPETTOLV T XPION TWV HETAPAN-
TWV KAl TOV OTOOEPWY, GX1 HOVO OTO THIHO TIPOYPAPHATOS TTOL SNAWVO-
vTail, OAAG Kol 0€ GAAG 1] OKOUN Kol 08 GAC Ta UTTGAOITI UTTOTTPOYPGHUUOATA.
AUTO TToL KaBOPICel TNV TTEPIOXT] TTOL 1I0XUOLV O1 HETAPANTES Kal 01 OTOOE-
pEs eivan N epPéAeia Twv peTaAnT@OV TNG YAwooog

ZOp@VOL PE aUTH TNV apXr 6AeS ol HETAPANTES Kal OAES 01 OTABEPES €i-
VO YVOOTEG KOl JTTOPOVY VO XPNOIHOTTOIOUVTOI OE OTTOI00ATTOTE TH PG TOU
TPOYPAPHOTOG, GOXETA TTOL SNADONKAV. ‘OAeg o1 HETAPBANTES eivan KOOOAI-
KEG.

H atrepidpiotn epPédeia KaTaoTpaTNYEl TNV OPX THNS GUTOVOHIOG TWV
UTTOTTPOYPOHHPGTWV, SnpIoLPYEel TTOAAG TrpoPARHOTO KOl TEAIKG gival adbva-
TN Y10 HEYGAS TIPOYPSHHATO HE TTOAAG UTTOTTPOYPGHPATC, APOU 0 KOBEVOS
IOV YPAPEI KATTOI0 LTTOTTPGYPOHHO TTIPETTEI VO YVWPIlel TX OVOHOTO GAmV
TWV HETABANTWOV TTOL XPNOIPHOTIOIOVVTAI OTA UTTGAOITIA UTTOTTPOYPAHHATOL.

H trepiopiopévn epPédeia vTTOXPEDVET OAES TIG HETAPBANTES TTOL XPNCIHO-
TTOI00VTOI 08 VOl THAPO TIPOYPGHHPOTOS, VO SNAMVOVTAI O€ AUTG TO THRHO.
‘OAeg o1 peTaPAnTES eival TOMKES, 10xVoLY dnAadH yia To LTTOTTPSYPOHHG
0TO OTT0i0 SNAWBNKAV. XTN TAQZZIA €XOUHE TIEPIOPIOHEV ePPEAEIa.

To tunua Tou rpoypduuarog
ToU LOXUOUV Ol LETABANTES
Agyetat epuPédera (scope) Le-
TapAnTwv.



Avadpourn ovoudlerar n ou-

varomTa evog Urornpoypay-

Latog va KaAel Tov eauto
T0U.

AVANTUZn £QAPUOYWV OE NMPOYPAUUATIOTIKO NEPIBAAAOV

To TTAEOVEKTAPOTA TNG TTEPIOPITPEVNS eUPEAeIag eival  aTmGALTH aUTO-
VOpia AWV TWV LTTOTTPOYPOPUAT®Y KO I SUVATOTNTA VA XPNOIPOTTOIEITA
OTTOIODNTTOTE GVOHQ, XWPIG VO EVOIGPEPEL AV TO D10 XPNOIPOTTOIEITOI OE GA-
Ao LTTOTTPSYPOAPHOL.

Z0ppwva ge auTh TNV opxf 6AAeg peTafAnTES eivan TOTKEG kal GAAEG
KOBOAIKEG. KGO YADOOO TTPOYPOHHPOTIOHOU €XEI TOUG SIKOUG TNG KOVOVES
KOI UNXOVIGHOUS YIa TOV TPGTTO Kal TiG TTpoUTToB£aelg TTou opilovTal Of he-
TAPANTEG WG TOTTIKES 1] KAOOAIKES.

H pepikadg Treplopiopévn epPEAEI TTPOOMEPEl PHEPIKG TTIAEOVEKTHPATO
OTOV TIETEIPAPEVO TTPOYPAPHPATIOTH, OAA& YIa TOV apXGpIO TTEPITIAEKEI TO
TPSYPOPHO SUOKOAEDOVTAG TNV AVATITUEN TOUL.

10.7. Avadpoun

Eva urorpdypappa KoAEITan o To KOPIO TTPOYPAPMA 1] GAAO LTTOTTPO-
YPOHHO. YITEPXEI GHWG KAl I SUVOTOTNTA VA UTTOTTPOYPOHHO VO KOAET TOV
€avT6 Tou. H duvaTtédTnTa auTr] atokoAeiTal avadpopr).

H évvoia Tng avadpopis TTapoucIGoTnKe 0TO KEPAAaIo 3, 6Trou d66nKav
TTOPOOEIYHOTO KOl £YIVE PO TIPWTN AVOIPOPE OTA TIAEOVEKTAHHATA, GAAG KOl
T TTPOPARHOATA TTOL TTAPOVOIGLEN 1] XPHOT GVOSPOHIKDV OAYopiBHmY.

H avadpopr] vAoTrolEiTOI OTOV TTPOYPOHHOTIOHS HE XPOT GVOOPOHIKWY
UTTOTTPOYPOHHGTWV Kol €TTEIO TG00 1 avadpopr] wsg €vvoia 600 Kai 1 Ael-
ToupYia TNG eival APKET& TTOADTTAOKES, B TTOAPOVTIGOTOVY GVOAUTIKG OTN
OUVEXEIQ.

O opIop6G KGBe avadpopIKoD LTTOTTPOYPGHHOTOS €Xel 600 THAHATO, TNV
avadpopikr] oxéon kai Tnv TipA faong 1 GLVOIKN TEPHATIOHOV

Ag e€eTAOOLPE TO TTAPAOEIYHO UTTOAOYIOHOU TOU TTAPAYOVTIKOU:
To TapayovTIKG opileTan avadPOUIKG g £&AS:

n-(n=1)"! avn>0
nl'=
1 avn=0

Tipr| Béong fi CLVOKKN TEPHATIOHOL &ivail ) TIPA TTOL OpIdeTal VIO piat OL-
YKEKPIPEVN TIUA TNG TTAPAPETPOL TNG OLVAPTNONG, OTO TAPASEIYPA 1 TIPN
eivan 1 yia n=0.
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Avadpopikr oxéon eivail n n*(n-1)!, 61rou n TipA TNg cLVEPTNONS LTTOAO-
yiCeTan pe B&on Tig TTPONYOVHEVES TIPEG TNG GUVAPTNONS, Ol OTTOfEG TIPETTE
VO UTTOAOYIOTOUV.

O1 oLVOPTHOEIG OTN YAWOGO TTOL VAOTTOIOUV TOV UTTOAOYIGHG TOU TTOPO-
YOVTIKOU TG00 avOOPOMIK& 600 KOl ETTAVOANTITIKG ivai o1 €€AG.

ZYNAPTHZH Ilopayovt Lxo (N) : AKEPAIA
!'Ynoloylopdg TOU mapayovTLKOU pe avadpoplkh diLadiracia
METABAHTEX
AKEPAIEZ: N
APXH
AN N=0 TOTE
Hopoayovtiko <— 1
ANMAIQX
Hopayovt tko <— N*IIopayovtiko (N-1)
TEAOZ_AN
TENOZ_ZYNAPTHEHE

LYNAPTHZH Ilopayovt ko (N) :AKEPATIA
'Ynoloylopdg TOU HmAPAYOVT LKOU HE enovoAnnt ikl diadixacia
METABAHTEZ

AKEPAIEZ: i, N
APXH

Fact <=1

T'IA i ANO 2 MEXPI N

Fact <- Fact*i

TENOZ_EINANANHYHZ

TENOZ_ZYNAPTHEHE

Kai o1 800 auTEg oLVAPTATEIS, N TIPWTN avadpopIkn Kail N 6evTepn eTTa-
VOANTITIKA €X0ULV TO D10 aTToTéAEOpA. TO AVOSPOHIKG UTTOTIPSYPOHHC ETTEI-
o1 ekppalel akpIfws TNV akyePpikr) oLVEPTNON VTTOAOYIOHOU TOU TTOPOYO-
VTIKOU gival 0 ofAS 0T SIaTOTTwoT, oAAG eivan o 60oKOAO 0TV KATO-
vonon Tou TPGTTOU TTOU AEITOVPYEI.

evikdi ) €évvoia TG avadpoprg KaBWS Kol 0 TPATTOG PE TOV OTTOI0 EKTEAEL-
Tan pia avadpopikr] diadikaoia atré Tov LTTOAOYIOTI] TTAPOLOIGEEl OTNV OpP-
Xfj duokoAia TNV KaTAVONOT TNS.

AG TTOPOKOAOUB|COVE TOV TPGTIO PE TOV OTTOI0 UTTOAOYICETON TO 5! pE TN
Xpron Tng avadpopikrig ouvapTnong MapayovTiko().

Eqpdoov n Tap&peTpog Tng ouvapTnong eival apxika 5, didgpopn SnAadn)
Tou 0, kaAeiTal n cuvapTnon MapayovTikG(4). ZTnv cuVEXeIa TTeISA N TO-
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PApETPOS givail SiGgpopn Tou Pndevds, kaAeiTan To MapayovTikd(3) kai n dio-
Sikaoia ovvexiCeTon 6TTwG Sefyvel To oXAHA PEXPI TNV KArjon Tou MoaparyovTi-

KG6(0). /

N [Mapayoviikd | <—N* | MNapayovtiko(N-1)

i

N [Mapayovtikd | <—N* [Mapayovtiko(N-1)

“/

N [Mapayovtiké | < —N* [ MNapayovtiko(N-1)

o

N [Mapayovtikd | <—N* | Napayovtiko(N-1)

o

N [Mapayovtikd | <—N* | MNapayovtiko(N-1)

e

N [Mapayovtikd | <—1

No T 1ipr Tng TapopérTpouv N=0 To MapayovTiké(0) €xel TIpAR 1, TV TI-
pn Béong. ‘ETor apxiCel n avrtioTpopn Siadikaoia uTroAoyIopol diadoxik&
TOU ULTTOAOYIOHOU Twv cuLVOPTACEWV [MapayovTikG(2)=1*2, MapoyovTi-
K6(3)=2*3, MapayovTik6(4) =6*4 6Twg Sefyvel TO TTAPOKATW OX{HOL.

To TeAevTaio Bripa eival o vTTOAOYIOPGS ToL MapayovTIKG(5)=24*5. H TI-
pr) o Th 6nAadr 120 gival ) TIPF TTOL 1 CLVGPTNOT TEAIKG ETTIOTPEPEL.
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N |MNapayovtikd | < —N* | Napayovtiko(N-1)

5 120

N [Mapayovtikd | < —N* [ Mapayovtiko(N-1)

4 24

N |MNapayovtikd | < —N* | Napayovtiko(N-1)

3 6

N | MNapayovtikd | < —N* | Napayovtiko(N-1)

T . | 7

N |MNapayovtikd | < —N* | Napayovtiko(N-1)

1 1

N | MNapayovtikd | <—1

0 1

MoAb ouyva TrpoPAfpaTa Ta oTroio pTTopoUV va AuBolv pe Xprion ava-
Spopnig AbvovTan Kai pe arAolg eTTavoAnTTikolg aAyopiBpous. Mapoadeiy-
HOTO TIAPOVOIGOTNKAV OTO KePGAaio 3, 6Tou €yive kal oUYKPION HETAED
Twv 600 peBGdwv. E6® emavatapPdvouvpe 6T av kol I avadpopr] gpaiveTal
WG MO PUOIKOG TPOTTOG TTPOYPOHHOTIOHOU, TTPETTEI VO XPNOIHOTIOIEITOI PE
pETPO, YIoTi TO KEPOOG OE XPGVO TTPOYPOUHOTIOHOU dnpiovpyel CUXVE OTTW-
Aglx o€ XpOvo eKTEAEDNS.

0 unxaviouos oaxeipiong
TWV aQvadpoUtK®V 0ladlka-
OlWv aro 10 UETappaotn Ka-
veL xprion wag oroiBas. Kara
Vv KAON Wag avadpouLknsg
otadikaoias arnod v ida gu-
Adooovrat o€ pia oroifa o-
AES 0L TIWES TwV LETABANTWY,
TI0U EXOUV TIPLV TNV KATION
(Aettoupyla wénon). Kard v
EMOTPOQPI) avaoupovrat ol Ti-
UES auTES and ) otoifa
(Aettoupyia anwbnon) kai é-
101 1] OLadikaota Uropei va
ouveyioel m Aettoupyia me
LUE TG TTONYOULEVES TIUES.
lpopavag, av undpyouv dla-
00XIKEC KAOELG NG OLadika-
oiag, A6yw ¢ ootnTas LIFO
L€ TNV oroia Aettoupyel n
oroifa, e€aopaliletat oL -
Eayovral ano autn ot mAgov
MPOOPATES TIUEG TWV LETA-
BAntdyv, donAadn autég nou a-
roBnkeutnkav Kkard v te-
Aeutaia kAnon.
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NpoypauuatIcTIKO nEpIBannov 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;

rNMpoypauuaTIoTIKO NEPIBAAAOY 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 1 = 2 TO n

fact = fact * 1
NEXT i
Factorial = fact
END FUNCTION
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>T0 KEPAAQIO AUTS TTAPOLTIAOTNKAV Ol APYES KA TON XAPAKTNPIOTIKG
TOU THNHOTIKOU TTPOYPOHHATIOHOU Kal O TPOTTOG TTOU XEIPICETAl TGN LTTO-
TpoypG&ppaTa N FAQXYA.

H xprion uTroTrpoypopp&TwV oe £va TTPOYPOHHO TTAPOLOIGCel TTOAAG
TIAEOVEKTHPATC, OOU SIEVKOAUVEL TNV avATITLEN TV GAYSPIBHWY KOl TNV
LAOTTOIMOT TOL TTPOYPAPHATOS OE AIYGTEPO HGAIOTO XPOVO KOl SIEUKOADVEI
TNV KaTavénon kai n 816pBwar] Tou. Ydpxouv §00 £18@V LTTOTTPOYPGEHHO-
TO, Ol CUVAPTHOEIS Kail 01 diadikaoieg. H ouvéapTnon mapdyel éva ammoTéAe-
OMO KOl ETTIOTPEPEN POVO i TIPE, VG 01 SIAdIKATIEG HTTOPOUY VO EKTEAODV
OAEG TIG EVEPYEIES £VOG TIPOYPGHHATOS. TOX UTTOTTPOYPGHHATA ETTIKOIVAVOUY
HETOED TOLG KABWS KAl PE TO KUPIO TIPOYPOHHO HE TH fOOEI TV TTOPOpE-
Tpwv. X1 SHAWON TOL LTTOTTPOYPGHHATOS BPIOKOVTAI Ol TUTTIKES TTAPGHE-
TPOI, EVA Ol TIPAYHOTIKEG TTAPAUETPOI BpiOKOVTal TNV EVTOA KAONG TOU
vtroTrpoypdppaTos. O1 Siadikaoieg evepyotrolovvTal ot FAQXYA pe Ty -
vToAr] KAAEZE, evad 0l CUVOPTHOEIG HOVO PE TNV OVOYPO@I| TOU OVOUATOS
TOUG péoa O€ pia EkPpaot).

H SuvaTétnTa €v6g LTTOTTPOYPAPHATOS VO KOAET TOV EQUTG TOU, OVOUG-
CeTar avadpopn. MoAG ocuxvé Ta rpoPAfpaTa OV AVVOVTal He avadpopn
pTTOpOoUV va AuBoUV pe Xprion OTTARS eTTavGANYNG.

TpApa TpoypappaTos, Siadikaoia, ouvapTnon, TAaPAHETPOS, ePéAeia
TIOPOHETPWV, avodpopn.

EPWTNGEIC - OENaTa Yia cudAthon

1.  TMNwg opiCeTal O TUNUATIKGSG TIPOYPOHHOTIOHOS;

Moia Ta PACIKG XAPAKTNPIOTIKG TWV VLTTOTTPOYPOPUGTWY;
Moo n d1apop& TTAPAPETPWV KOI ATTADY HETOPANTWV;
Moo n Baoikr| diapop& SIGOIKAOIWDY KOl GUVAPTHOEWVY;
Mdg exTeAeiTan pict cuvapTNON;

Mg koAeiTan pion Sradikaoia;

N o ok WD

Mol n dlaop& TUTTIKWV KOl TIPAYHATIKOV TTAPAHETPWV;
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Mg yiveTan n avToAAayr] TV TIHOV OVEHECOX OTIG TUTTIKEG KOI TTPOY-
HOTIKEG TTOPOPETPOLS; ADOE €va TTOPAOEIYHO avTOAAGYS TTAPOIHE-
TPWV.

Ti ovopaetan epPéreia peTapAnTdy;

Ti eivar n avadpopn;

Moia eival Ta TPRpOTo TOL TEPIAApPBAVET KEBE avadpouIKGs opIopds;
Awoe éva TTapaderypa.
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Etriong oto diadikTuo Trapovcidilouv evdiagEpov o akGAovBEeG OPGOES

véwv (Usenet):

comp.lang.pascal ka1 comp.lang.pascal.misc oxeTikég pe Tn YAdooo Pascal.
alt.lang.basic kou comp.lang.basic.misc oxeTikég pe T yYAddooa Basic.



