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MAnpodopikn AAyopLOuLKN

Evotnta 8. AAyopLOpikn

8.1 Elocaywyn

‘Exete avapwtnOel moté mwe pia pnxavn ovalntnong KATatdooeL To amoTeAEopaTa o entotpeédel; MNwg to
YouTube oag nmpoteivel cuykekplpéva Bivteo, 1 to Netflix cuykekplpuéveg tatvieg; Nwg o TAONYOC 0TO KIVNTO GG
uTtoAoyilel tn ouvtopdtepn Sladpopn amnod to omnitt oto oXoAeio; OAEC AUTEC OL EPWTNOELG EXOUV HLOL KOLVA OTtd-
vinon: tov aAlyoplBpo. Qavtacteite tov aAyoplBuo cav pia akoAoubia amd Brpata yia va ¢tacete otn Alon
£VOG TPoPANHatoc. H pelétn twv adyopiBuwy, yvwotr wg AAyoplBuikn, anoteAel to BgpéALo TNG EMLOTHMNG TNG
MAnpodoptkic. H emtotApn tng NMANPOodOoPLKAC, OV Kol CUVSEETAL AUESA PE TNV AVATITUEN TWV UTTOAOYLOTIKWY
ouoTnUAatwy, €XeL TI¢ pileg tng Babld otnv apyaotnta. Mpv thv EUPAVION TWV NAEKTPOVIKWY UTIOAOYLOTWY,
peyalol pabnpuatikot kat dptdocodol ixav nén avamntiéel alyopiBuoug mou napapévouv Bepedlwdelg otnyv -
TUOTAKN TwV UTIoAoyLoTwy. Eva armo ta 1o xapaktnplotikd napadeiypata eival o ahyoplOpog tou EukAeidn yla
TOV UTTOAOYLOMO TOU HEYLoTOU kolvoU Slatpetn (MKA), mou xpovoloyeital mepimou oto 300 rt.X. kot e€akoAouBel
Va XPNOLUOTIOLELTAL EUPEWCS AOYW TNE ATAGTNTAC TOU Kal TNG arnodoTkoTNTAC Tou. Eva dAAo onpavTlko mopa-
Selypa gival to kOokwvo tou EpatoaBévn, mou avamtuxBnke yUpw oto 200 T.X. Kol TTOPEXEL VAV ATIOTEAECHA-
TLIKO TPOTIO YLOL TNV EVPECH OAWV TWV MPWTWV 0PLOUwWY HEXPL Evav SeSopévo aplBuo. AuTol TEKUNPLWVOUV OTL N
aAyoplBuikn okéPn, Tou elvat n KeVIpLkr €vvola tng MANPodopLKnc, amoTteAel avamoomaoto PEPog TNG avlpw-
mivng Slavonong Kal mpoUmipye TIOAU PLV TNV EUOAVION TWV TPWTWY UTIOAOYLOTWV.

Y& oUTO To KeddAalo, Ba e€epeuviooupe TIC BOOLKEG EVVOLEG KAl aPXEG TTOU SLETOUV TNV oAyoplBuLKn okEY.
Oa £eKLVIOOUE |LE TOV OpPLOUO TOU aAyopiBuou Kal Ba MpoXwWPOOUUE OTN UEAETN TWV XOPAKTNPLOTIKWY TTOU
ToV KaBLoToUV amodoTIKO Kal XproLpo. Eva amo autd ival o TPOmoG avamapaotacr| Tou. Mo autov tov Adyo
ETUAEYOUE L0 YAWOOO TIPOYPOUUATIONOU. I€ AQUTAY TNV evOTNTa, Ba Seite mMoAAG mapadeiypota cuyxpovwy
YAWOOWV TIPOYPAUUATIOOU.
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MAnpodopikn AAyopLOuLKN

8.2 AvaAucon npoBARHaTOq

KaBnuepvd epYOLAOTE QVTLETWIOL UE La OELpA TIPOBANUATwWY SladopeTikig Soung kat SuokoAiag. Yapyouv
Ta oA paTA TTOU KAAOUMOOTE Vo AUGOUHE GTO AQUOLO TWV HABNnUATwY Hag, Onwe pio aoknon otn Quaotkn
1 ota MoOnUaTka 1 pa Aoknon YPaUUatiking ota Apxaia EAAnVIKA. Ytdpxouy, OUwCE, Kol Ta TpoBARaTa Tou
OUVQVTAE OTNV KAONUEPLVOTNTA LaG, OTIWE N EVPECT TNC CUVIOUOTEPNC SLadpoUnG armd TO OTiTL OTO OXOAELO,
N opyavwaon Tou SwHatiou Pag 1 n oTEAEXWON TNG OUASAC UMAOKET TOU OXOAEloU. EKTOG amd ta mpoBAnpata
TIOU QVTIUETWTI{OUE oTNV KaBnuepvn pag {wr), UTIAPXOUV KAl Ta KEYAAQ TIPOPBANLATA TTOU AVTLUETWITI(EL N
avOpwMOTNTA, OTIWCE TO EVEPYELAKO TIPOBANLA, OL TTAVENULIEC LWV, OL KOWVWVIKEG AVLOOTNTEC Kol TTOAAG G Tu
EVVOOULLE OUWG PE TNV AEEN TTPOBANUQ;

AB
E MNpoPAnua eival pa katdotaon n onoia anattel AUon mou dev elval yvwotn.
L —

Mta katnyopila SUCKoAWV MpoBANUATWY €ivol Ta TPpoBARLOTA CUV-

SUNOTIKAG, Ta omoia TMPENEL vl Bpouv ToV cwotd cuvSuacoud Tou
LKovoTtolel Karmola kpttrpla. Eva oAU ywwoto mpoBAnua UG TG
Katnyoplag, mou pmopeite va AUoeTe e Xapti kot HoAUBL, glval To
TpoBANUa Twv 8 BaciAloowy. ZUHPwvA PE AUTO To TTPOPBANUA, TIPE-
TIEL VO TOTIOOETIOETE OE ULOl OKAKLEPQ 8 PBACIALOCES XWpIg va armel-
Aovvtal petalv toug. AnAadn, va pun Bpebolv duo BaciAlooeg otnv
16l ypoupn, otnAn n dtaywvio.

Aokipdote va AUoete to TpOPANUa oto TETPASLO 0aC. ITN CUVEXELQ,
va ouyKplvete tn AUoN TIou BPAKATE LE OUTEG TWV CUUMOONTWY Kat

oUHHABNTPLWY caC. TL TAPATNPELTE;

Ac e€eTdo0OUE MPWTA €va ATAO KAl EUXAPLOTO MIPOBANLA, OTIWE AUTO TNC OPYAVWONG LOC OXOALKNG EKOPOUNG:
MNa va emAUooupe Eva POBANUa EekVape amo Tnv kataypadn TG avadAuong Tou poBARHATOG KAl TwV Bnud-
TWV TIOU QTALTOUVTAL YLa TNV €MIAUCT TOU.
ApXIKQ, BETOUNE KATIOLO EPWTHMOTA oTa omoia Ba nmpénel va §o06oUv amavtnoeLg mou eival anapaitnteg ya
TOV OXESLOOUO TNG EKSPOUNAG, OTIWC :

e [ote Ba yivel n ekdpopn;

e [loU Ba mays;

e MNwg Ba nmaye;

e [1600 Ba KooTioEL;

Mo va anoavinBel to TeEAsuTalo epwTnUa, MPEMEL MPWTA VA anavtnBoulv Kal AAa epwTHUAT, OTIWG TOCOL Ha-
ONnTéC Kat padntpleg Ba ekdnAwoouv evdladEpov yla Tnv ekdpopr), os molo £gvodoxeio Ba dlapeivouy Kat yla
TMOOEC HEPEC. AUTO elval To 0Tadlo TNG Katavonong tou tpoBAnpatos. AGoU anmaviCOURE 0T TAPATIAVW &-
PWTAMOTA, B TIPEMEL VA KATOOTPWOOUE €va 0XESOL0. Oa TIPEMEL VAL BECOUE TLG EVEPYELEC TIOU TIPETIEL VAL YIVOUV
O€ LA OElPA. Z€ QUTEG TIG TIEPUTTWOELG, UMOPEL va BonBnaoet £vag mivakag i éva emeénynuUatiko SLAypajLpa.
AUTO eival To otddLo Tou oxedLacpov thG AUong Tou TtPOoBAATOG.
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{ Opyavwon Ek&popng }

f | |
! ' !

[ EUpeon TomoBeoiog } [ YTOAOYLGLOC KOGTOUG } [ KaBoplopog Huepounviag }

l !

\4
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KaBoplopog mAn-
Bouc pobntwv

Ewdva 8.4. ALoypOoUOTIKY QVATIAPACTAoN TNG 0PYAVWON OGS OXOALKNG EKSPOUNAG

AkoAouBel n uhomoinon tou oxediou tng Along tou poPARpatog. Katd tnv ulomoinon umdpxetl mbavotnta va
gudaviotouv dtadopa poBARHATA, OTIWE YLO TTAPASELY O KATIOLOL LaBNTEC KoL LaBATPLES va aAAGEOUY yVWUN
yla tnv ekdpopn N va kAsioetl to Eevodoyelo ou éxoupe emhé€el. H emiluon autwv Twv MPoPAnpaTwy amottel
ENMavaoxedlooud Tng Avong.

‘Eva oo ta Lo yvwoTtd povtéAa emiAuong mpoPAnpatog ival to povtéAo tou Polya:

JOpdwva PE TO HOVTEAD auTOo N dladlkacio TG avaAluong Ko emiAu-

ong evog T[pOBN’]uCXTO'C uropel va SopnOet o’e téooepa Br’]uata:’ [ Kocavnon MpoBAfaToc }

1) Katavonon npofAnpatog mou neplhapBavel Tnv kataypadn Twv

SeSopévwy Kal TwV {NTOUUEVWV. l

2) Emwvonon - Anuoupyla evog oxediou.

3) ExtéAeon — YAomoinon tou oxediou. [ 2xedlaopog Avong } —
4) Aflohoynon tng Abong — Avaokomnnon. l

Y10 teAeutaio otddlo, yivetal avabewpnon tTng amoTeAsoUATIKOTN- [ YAomoinon Abonc ] «—
TAG KoL TNG AmodoTIKOTNTAG TNG OTPATNYLIKAG EMAUONG TTOU AKOAOU-

Bn6nke pe okomd tn BeAtiwon tngAvong. MNa napddelypa, Unopel va l

Bpebel ouvtopotepog Spopog yla tn petdBacn anod to evodoyeio )

oo yrinedo noSoodaipou, Aoyw auvénpévng kivnonc oto apytkd po- [ AgoAoynon Avong J

UOAOYLO.
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A

ﬂ 2 Napadeypa 1

‘Evag Bapkapng BEAeL va mepdoel €va mpofaro, Evav
AUKo kal €vo kadaol pe AQXOVO OTNV AmEVOVTL 0XOn
€VOC MoTtapoU. H Bapka opwg elval pikpn Kol pmopel
va UeTadEPEL, EKTOG amo tov (6lo, aAlo Eva amo ta
{wa 1 to kadaot. Av, OUwC, LElVEL 0 AUKOG LOVOC TOU
pE to mpoParto, mbavov va to ¢ael. Emlong, to mpo-
Bato umopel va ¢aet To Adxavo, av Sgv UTIAPXEL EVOC
avBpwIog val To OTA AT OEL.

Mrmopeite va Swoete 08nyleg oTov BapkApn yLa TO TIWG TIPETEL VAL KAVEL TN LeTAdOPA TOUG;

Mrmopelte va ELPOUATIOTELTE LLE TNV TIPOCOMUOLWON TOU TTPOBARATOG OTNV MAPAKATW EPapuoyr oTo GwTo-
devtpo: http://photodentro.edu.gr/v/item/ds/8521/760

Anavtnon

Av Tapou e Tov AUKO, TOTE To pofato Ba pasl To Adyavo, EVW OV TIAPOUKE To AdXavVo TOTE 0 AUKOG Bal dhael
To mpoPato. H povn pag emloyn eival, otnv apxn va HeTadEPoupe To poBato adol o AUKOG UmopEl va
LELVEL LOVOG TOU HE To Adyavo. Ta mpwta Brpota tng AUong tou poBAnpatos ¢aivovtal mopoKaTtw:

1 ‘w:;. [:> - BaAe to mpoParto otn Bapka
2 <:] <] = MARyoawe otnv amévavtt 6x0n
3 }‘ <:_'_'! —— Adnoe to mpoPato otnv 6xOn
4 | &> | > [ > MAyaLlve otnv apxtkn 0xon

5 m [_J:> g—— BaAe tov AUko otn Bapka

8 @ {Lr_! — MAyalve otnv amévavtt oxon
7 ‘tj C qwm— Adnaoe to AUKo atnv 0x6n

8 'ii. [:) — Bdi\e To mpoPaTo ot PdpKa

Mrmopelte va GUUTANPWOETE TO TAPATIAVW BrpoTa, £T0L WOTE va odnyolv otn AUacn Tou TPoBANUATOC;

MeAetwvtag tn AUon Tou Ttapanavw npoPAnpatog napatneoL e Ta €€n¢ dUo Bacikad onuela:

1. H AUon tou mpofAnpatog sival po akodouBia and Bripata-odnyiec.

2. Ta Buata neplypadovtat pe Vo SladopeTikol TPOMouCg, SUo SLaPOPETIKEC avamapaoTAoels. Kal otTig
600 MEPIMTWOELG UTIAPXEL £va GUVOAO ETULTPENTWV EVIOAWV. To cUVOAO QUTO TtEPNABAVEL TPELG BAOLIKEG &-
vToA£G: { Adnoe, Mnyawve, Bahe}.
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£ Napadeypa 2

H HAEkTpa £xel otn SLABE0H TNG Vol UILTOVL TTIOU XWPAEL akpLBWE 5 Altpa, Eva UILTOVL TTOU XWPAEL aKPLBWG
3 Altpa kat pLa Bpuon pe adpBovo vepo. H HAEKTpa UmOpPEL vaL YEULOEL EVa UTTLTOVL LE VEPO aTto Th Bpuon, va
LETADEPELTO VEPO ATIO EVA. UTLTOVL OE EVal AAAO, 1 VO AOELACEL OO TO VEPO O £Va UTTLTOVL. Mwc Ba PeTprioeL
akpBwg Eva Altpo;

Ma va meplypdPoupe TLO OMOTEAECUATIKA TN AUGN TOUu EVTOAr Nep6 oto prurévi
(4 ()

TPoPANUATOG O Bripato, XPNOLUOTOLOULE TG €ENG EVTO- d 5 It 3t
Agc: 0 0
Fépog(N): Mepilel To pPmtove pe xwpnukotnta N péxpt réuoe(s) 5 0
TIAVW -

Metakivnoe(5,3) 2 3
Adelaog(N): ASeLalel OAO TO UMLTOVL HE XwpnTkotnTa N.

(N) ¢ = AU 1 Abelaoe(3) 2 0
Merou(l’vncs(M, N): ééELaZSLTO’ UTILTOVL LLE )'(wpnnkorr]ta M S — 0 5
0€ QUTO UE XwpnTIKOTNTA N, LEXPL TO UITLTOVL PE XWPNTIKO-

, G . répwoe(5) 5 2
tta N va yeplosl. Mo mapadewypa, n evioAn Metokti-
vnog(5,3), av utoB£coUpE OTLTO PrtdvL Twv 5 Altpwy givat | Metakivnoe (5,3) 4 3
VEUATO Kl TO UILTOVL Twv 3 Aitpwy €xeL 1 Altpo, Ba peta- ASelaoe(3) 4 0
dEépel 2 Aitpa oto TpiALtpo Kot Ba peivouv 3 Altpa 0TO rtL- -
, , Metakivnoe (5,3) 1 3
TOVL TWV 5 Altpwv.

Kal og autAv tv nepimtwon, n Avon tou mpoBARMaTog sival por akoAouBia amd avotnpd Kaboplopéva Kal
MeENepacpéva PApata, 8 o autnv tnv nepimtwon. Tétoleg AVoelg ovopdalovtal alyopiduor. Ot alyoplbuol me-
plypadovtal og KAmola YAWooo TPOYPOUUATIOHOU. ITO MApASELYUO OUTO N YAWGCOO TIPOYPOUUATIOHOU €XEL
LOVO TPELG eVTOAEG: {T€uLoe, Adslaos, Metakivnoe}. Auto eival to cUVOAO EVTOAWY TNG.

¢, Apaoctnplotnta 1

Metpriote akplBwe 6 Alttpa av £xete otnv 61abeor] oag Eva doxelo Twv 5 Altpwy, Eva Twv 7 Altpwv Kot pLa
ninyn He adOovo vepd. Mmopeite Hovo va yeullete pExpL mavw Kot va adelalete evieAwg ta doxelao 00 Po-
pEC OEAeTE.

&) Apaotnplotnta 2

‘Exete TPELC KAVATEC, pia Twv 10 Alttpwy, pia Twv 7 Altpwv Kal pia twv 3 Altpwyv. Autr mou xwpdel 10 Attpa
elval yepatn kot ol aAAeg SUo adeleg. Mwg wmopoLE va BAAOUUE O Mia amo TG KOVATEG akplBwe 5 Altpa
VEPO, XWPLG LuyapLd, KAVOVTAG LOVO HETADOPEG VEPOU o TN Uia otnv alAn;



AlyopBuikn

8.3 Elcaywyn otnv €vvola tou aAyopibuou

ITnv mponyoupevn mapaypado, HEAETHOAUE TNV eniAuon TpoBAnUATwWY Ta omola emidExovrol aAyoplOuKn
AUon. AnAadn, n Abon toug dev elval évag aplBuog i pia moodtnTa aAAd (o akoAouBia amo Brjpata Ta onola
06nyoUlv o€ JLa CUYKEKPLUEVN KaTtdotaaon. H akohouBia autrh ovoudletal aAyoplOpog.
48 O alyopiBpog (algorithm) eivat pia akoAouBia and avotnpd kaBoplopéva Bripata mou elval ekte-
AEOLUO OE TIEMEPACUEVO XPOVO KOl EXOUV OTOXO TNV ETIAUGH EVOC TTPOBANUATOG.
O avBpwmot xpnoomnolouv kabnuepva Stadopoug alyopiBuoug yla tn Sieknepaiwon kabnuepwvwv epya-
owwv. Evag and toug mpwtoug aAyopiBuoug mou pabaivoupe sival o alyoplBuog tng mpocbeong. Eva napa-
Selypa Slvetal mopakaTw:

1 1 1
1 9 9 9 1 9 9 9 1 9 9 9 1 9 9 9
+ 39 + 3 9 + 39 + 39
8 3 8 2 0 3 8

Ta Brpata Tou aAyopilBuou eKTEAOUVTOL [UE CUYKEKPLUEVN OELPA. NMpwTa MTPOCOETOUE TIG LOVADEC, OTN CUVE-
XELQ TIPOXWPAE OTLG SEKABEG K.0.K.

) Apaotnplotnta 3

No kataypdete ta Bripata Tou aAyopiBpou tTng mpocBeong aVaAUTIKA.

‘Eva dAAo KAaoOLKO Ttapadelypa aAyopiBpwy amoteAoUv oL UVTAYEG LOYELPLKAC. Mo va payelpgPou e éva da-
yNTto, akoAouBoUE TIG 0ONYLEC ULOG CUVTAYAC HOYELPLKAG auoTnpd, aAALWG To ammotéAsopa &g Oa elval To enmlL-
Bupunto. Edw, ekTOC amd TN OeLpa Ye Thv omoia Oa mpemel va ekteAeoToUV Ta Bripata tou aiyopibuou, onua-
VTLKO pOAo mailel kal n akpifela pe tnv omoia Ba eKTEAECTOUV oL eVTOAEG. H mapapikpr mopEKKALON Unopel va
TipoKaA€éael coBapd tpoPARLOTA OTO TEALKO amotéAeopa. Mo mapadetyua, av piéoupe Alyo aAdatL f mutépL ma-
PATIAVW, TO AMOTEAECUA UMOPEL va elval TTOAU SLOPOPETIKO QIO TO AVOLLEVOLEVO.

<) Apaoctnplotnta 4

No BaAete otn ogpd T BAATA EKTEAECNG LOG ATIANG CUVIAYNG VL0 LOKOPOVLA UE CAATOA.
1. epPipete Ta LOKAPOVLO LE CAATON VTOMATOG KOL QIO TTAVW PLYVETE TILTEPL
Adol oTpayyiloeTe Ta LaKOPOVLA, Ta BAIETE Miow oTtnV KoToapoAa e Aadt Kalt

2. BOUTUPO KAl AVAKATEVETE.

3. Bpadlete T poKapovia yla 8 AemTa.
4. [lepluévete PExpL va BpAaoeL To vepo.
5. KAelote to part tng kouvlivag.

6. Avoite To patL Tng Koulivag.

118



BaAte ta pakapovia oTnV KAToapOAa.
ITPAYYIOTE TA LOKAPOVLA KOL OTH CUVEXELD. OEPPBIPETE oTa TTLATAL.
lepiote TNV KatoopoAa e VEPO amod tn Bpuaon.

10. TomoOetroTe TNV KOToOPOAA OTO HLATL TNE Koulivag.

KaBe aAyoplBuog kabBopiletal ano mevie 5 XOPAKTNPLOTIKA :

g

o KaBoplotikotnta: Kabe Bripa mpemel va eival auotnpd KaBopLloUEVO Kal EKTEAECLUO o KAOE mepl-
TITwon.

o [Mepatdtnta: O alyoplOpog mMpEneL va TEPUATI(EL PLETA A0 TNV EKTEAEGN TMEMEPOOUEVOU TTARBOUC
Bnuatwv.

e Eioodog: Evac alyoplOpog pmopel va €xel kapla, pio i mepLocOTEPES EL0OSOUC, OL OTIOLEG AVTLOTOL-
XOUV ota 6E60UEVA TIOU TIPETIEL VAL XPNOLLLOTIOLOEL YLa VAL EMIAUCEL TO TTPOBANUA.

o ‘E€odo¢: Evag alyoplBuog, mpémel va £xeL TouAdaytlotov pia £€060, n omola avtiotolxel otn AUon Tou
npoPAnuatoc.

e AnoteAeopatikotnta: Kabes Bripa tou aAyopiOpou mpemel va ival apKeTd amAo, wote va Umopel va
EKTEAECTEL ATIO TNV UTIOAOYLOTLKA Unxavn yla Thv omoia ameuBuvetal. MNa mapddelypa, av o aiyo-
plBpuoc ameubivetal os avOpwroug, Ba TPEMEL Vo UITOPEL va eKTEAECTEL pe XapTi Kol LOAUBL amo
£vav avBpwro akoAouBwVTaG AAEC KOl KOTOVONTEG EVTOAEG.

H A£€n aAyoplOpog mpogpxetal anod to ovoua evog MNépon pabnuatikou, Abu Ja’'far
Mohammed ibn Musa al Khowarizmi, mou £lnoe tov 9° awwva p.X. H AéEn «al
Khowarizmi» onuaivel «amnd 1o Khowarazm», mou eivat n onuepivr) moAn Khiva tou
OulumeKkiLoTay.

O al Khowarizmi éypae pia apafikr YAWooLKn TpayHOTELQ 0TO LVOOULOTIKO-apaBLko
apLlOUNTIKO cUoTNUA, TO OTIOL0 HETAPPACTNKE OTA AATIVIKA KOTA TN StdpkeLo tou 12°Y
awwva. To xewpodypado Eekwva pe tn dpaon Dixit Algorizmi («Etol omdoe tov AA-Koua-
piluL»), 6mou «AAlykopilu» Atav n Aatwvomnoinon tou ovopatog tou AN-Kouapilut amnd

Tov petadpaotn.
Mua Swabikaoia, n omola dev mAnpol To KPLTAPLO TNG MEPATOTNTOC, OVOUAleTal urmoAoyloTiky Sladikaoio
(computational process). Auepa, oxedov OAeG oL epapOYEG TTOU XpNOLUOTIOLOUUE eV Tepuatilouv MoTeE, adol
TipENEeL va lval Stab£otpec va SexTolv T QLT LOTO TWV XPNOTWY TOUG VA TTACA OTLY U, OTIWGE Yo TapadeLypa,
elvat oL pnyavég avalntnong, oL epappoyE NAEKTPOVIKOU Taxubpopeiou, ol edpapuoyEg VEPOUG, oL eDAPUOYEC
HECWV KOWWVLKAG SIKTUWoNG K.ATL. OAeg 0UTEC OL EPOPUOYEG OVAKOUV OE [La ELSLK KATNYOPLa UTTOAOYLOTIKWY
SlLadLKaoLWY YWWOTWV WG reactive processes, SLOTL AVALEVOUV TO EMOUEVO altnua tpog Sleknepaiwaon amno tov
Xpnotn. Qotoco, UTIAPXOUV KO TIEPUTTWOELC TIOU, YLa KATIoloV AOY0o, éval Tpoypappa eykKAwBIleTal og o pn
ovapevopevn atéppovn Stadikaaoia, e€attiog kamolov opaApatog otnv Kwdikomoinon tou aAyopibuou.



MAnpodopikn AAyopLOuLKN

AAyopLOpolL kpunttoypagnong
Tnv enoxr Twv yohaTikwy ToAépwy, o lovAlog Kaioapag
gypade otov Kiképwva kat ag GAAouc pilouc Tou, avTLKa-
BloTwVTog To YPAUUOTO TOU KELHEVOU, UE YPAUHUOTO TIOU | :
Bpiokovtal évav aplBud BEcewv pmpootd oto AaTikd
AAdapBnto, o€ mepimtwon mou To pAvupa EMedTE oTA XE-
pla Tou €xBpou. Evag amd Toug yvwotoug kat amAolg to-
TIOUG KPUTITOYPOdIKAC UTIOKATAOTACNG TIOU XPNOLUOMOL-
oU0oEe NTayv n HeETABecon Katd TPl OE0ELC UMPOOTA OTO OA-
¢dapnto.

Jtnv Kpumtoypadia xpnotpomnolouvtal cuvrBwg oL 0poL kavoviko aieabnto ya va avadepbouv oto ahdapnto
01O omolo €xeL ypadel TO apXIKO LAVULO KL KQUTTTOYPa@LKO aA@daBnTo TIou avadpEPETaAL 0TO KpUTtToypadnUEVO
unvupa. MNa ebkoAn kpumtoypadnaon/amnokpurntoypddnon TomoOeToUE TO KOAVOVIKO TTAVW A0 TO KPUTITOYPO.-
dkd oAdapnto, wote va dpaivetal wg Kpumroypadeital Kabe ypdupa, onws Gaivetal 0To MAPAKATW CXMA.

AlBJT]JAJELTZ]JH]JO] I | K]JA] X|wvl]a
XITWIQJA]|B|T]|]AJE]Z]|H]O]| i TIY]O

O aplBudc Twv Béoswv Tou peTakiveital (oAtoBaivel) To aAdapnto eival To PUOTIKO KAELSL Tou XpelaldpaoTe
yla va arokpumtoypadnooupe To pivupa iou Ba AdBoupe. Nwg opwg Ba kKivnBoUlv oL KpUNMTAVAAUTEC TOU &-
¥Opou, av MEoeL £va TETOLO HAVUMO OTA XEPLA TOUG XWPLG va EEPOUV TO HUOTIKO KAELSL; T pmopel va KAveL o
Kaioapag yla va kavel SUGKoAo To €pyo TOUG;

) Apaoctnplotnta 5 - KpuntavaAuon

Xwploteite o€ opaAdeG TwV 3-4 aTtOUwWV oTNV TALN. EMAEETE TO HUOTIKO KAELSL TNG KpUTTTOYPAdNONG KL KPU-
nitoypadote e auto pia ¢pdaon. ITn CUVEXELA, va YpAETe oToV MmivaKka To Kpumtoypadnuevo pivupa. O
oTOX0G eivat va Bpelte ta KAELSLA TwV AAAWV OPASWV KOl VO OIMOKPUTTTOYP A CETE TA UNVUUATA TOUC.

Na kataypalete avaAUTIKA TV CTPATNYLKI TTou Ba akoAouBnOETE KATA TNV KPUTTTOYPAdNON Tou Skol oag
UNVUHOTOG, aAAQ KoL KATd T Sladikaoio TG KPUITTAVAAUGCNG TWV HNVUHATWY TwV 0AAWY OpAdwV.

Moo xpovo MOTEVETE OTL XpELAETAL £VAG ATAGG UTIOAOYLOTHG YLa VO «OTIAOELy TwV Kwdika tou Kaioapa;
YTapyeL TPOTOG VoL TOV SUCKOAEYETE;
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&, Apaotnplotnta 6 - E§€odog arno Aafupwvbo

No meplypaete évav aAyoplOpo yia tnv €060 armnod tov mapakatw AaBUplvOo, av uTtoOECOUE OTLTO KOKKLVO
BéAog beixvel Tnv elcodo kal to pacivo BENog Seiyvel tnv €€odo.
Mta oAl oTpatnyLKr Tou odnyel, oxedbov

mavta, otnv €€odo tou AaBupivbou eival o w'r
Kavovoc tou 6€lol xeplol. TomoBeToUUE TO
Oel Hag xépL otov Tol}o, MPOoXWPAE Kal Sev
TO adrvoupe oTE. Me QUTOV TOV TPOTO, OF
kaBe otpodn Ba mnyaivouue de€la. Etal, b€
Ba mepacoupe mote SUo dopég amod To iblo
onuelo kot av urmtapxel €€0do¢g Ba tn Bpoupe
olyoupa. H povn mpolmoBeon yia va Aet-
\ 4

TOUPYNOEL AUTOG O KOWOVAC ELVOL VA NV U-
TLAPXOUV KEVA OTOV TOLXO.

<) Noapadsypa 3 - AAyopLlOpol Zupnieong Asdopévwv

2TNV KAPTA UVALNG TOU KWVNTOU 1) oTov §{0K0 Tou UTTOAOYLOTH oG anodnkebouue pwrtoypadieg, Bivieo, nAe-
Ktpovikd BLBAla kot AAAec TAnpodopiec. MoANEG POPEC, OUWC, O ATOBNKEVUTLIKOC XWPOG eV elval apKeToOq. Mo
QUTO KaTadeUYOUE OTN CUUTLESN HEYAAWVY apxelwy, £ToL wote va ¢olkovounBel xwpog. H cuumnieon 6edo-
pévwy (data compression) opiletol wg «n PETATPONH (LETAOXNUATIONOG) eVOC Yndlakol apxeiou oe apxeio
ULKPOTEPOU LEYEDOUC LE TPOTIO WOTE Va ival Suvartr) N avadopnon ToU CUUTILECUEVOU 0pXELOU OTO APXLKO Y.
H Stadikaoia tng oupumnicong epapuoleTal CUOTNOTIKA OTO UTIOAOYLOTIKA GUOTIOTA TTIOU XPNGOLUOTOLOUV
Ko eme€epyalovral peyalo oyko Pndlokwyv Sedopévwv. KaBnpepLva xpnoLLomoLoU LE GULTILECHEVA apXEla
TIOAUEOWY, OTIWG ELVOL TA LOUGCLKA apxeio mp3, Ta Bivieo mp4 Kot oL ELKOVEG jpeg.

‘Eva oAU amAd mapaSeLlypa oupmieong elkOvVag GaiveETaL OTO TTOPAKATW O HA.

—

No meplypaldete tn Baoikn WOEa mAvVw oTnV omola otnpiletal 0 aAyoplOuog e BAon TOV OTIOLO £XEL CUMTTLE-
OTel N mMapanavw wkova. Elval autog o aAyoplOpog amoTeAECUATIKOG YLOL OAEG TLG ELKOVEG;

lNpooma9roTe Vo OKEQTEITE TNV AITAVTNON MPLV KOITAEETE OTNV EMOUEVN OEAI
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Anavtnon

Yrnapxouv moA\ol aAyoplOuoL yla va KatopEPOUE Va LELWOOULE To PEyeBog piag akoAouBiag. Evag aAyo-
pLOuOC cupmieong umopel va eEMLPEPEL HEYAAN EAATTWON TOU LKOUG 0 akoAouBiegc SE60UEVWY E KATTOLO
1OLaTEPO YOPAKTNPLOTLKO, EVW O (610G VOl ElVaL AVATTOTEAECLOTIKOG YLo. GAAEG aikoAouBieg, adrVovTdag TG oTo
(610 pUNKOG 1 OKOMOL KOl LEYOAWVOVTAG TO OE LLEPLKEC TIEPLTTTWOELC.

O aAyoptBuoc RLE (Run Length Encoding) amotelel évav amd Toug amloUotepoug aAyopiBuoug cupurmieong
dedopévwy. Zupdwva pe t nEBodo autn, Statpéxetal N akohoubia Twv cuBOAwWY TTou amoteAovv ta 6edo-
LEVO TTPOG CUTIiEDN Kol KaTtaypddovtatl ol SLadoxikég emavaAnelg Tou iSlou cupuBoOAou. ITn CUVEXELQ, a-
vTlkaBiotavral ol cuveXOpEeVeG emavaAnPeLg pe to TTANBo¢ touc, akoAouBoUpevo amo to cUUBoAo, OTwe dai-
VETOL OTO MAPAKATW TOPASELY AL

l

H O HEO

Otav avadepopaote oe cUUBOAO EvvooU e aplBud, ypappa i onueio otitewd. MoAAEC dopEG avadepOaOTE
OE OUTO KOl 0OV XOPOKTAPO.

O napandavw aAyoplBuog ouprieons amodidel apKeTA KAAA, OTOV EXOUE CUXVECG ETMOVAANELS XOPAKTAPWV.
Ma mapadsypa, n akoAoubila yapaktnpwy
(AAAAAAAAAAAAA| | BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB | | AAMAAAAAAAAAAAAAAAAAA]
|
13A 30B 20A
LE UNKOG 63 XOPOKTIPEG OE CUUTILEGUEVN Lopdn XPELATETOL LOALG 9 XAPAKTHPEG.
Av ow¢ bev Exoupe emavalopBavopeva cUpBoAa, TOTe e authVv Th LEBodo cupmieong umtapxeL mBavotnTa
va auénBei to pEyeBog Tou CUUTMLECUEVOU apxeiou avti va HelwBEL.
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8.4 Avanoapdoctocon aAyopiOpuwv — N\ WooEC MPOYPANUATIOUOU

H €vvola Tou alyoplBuou amnotelel To Bacikd BepéAlo TN emotnUng tng NMANpodopIKnG Kal amodelkvUeL OTL N
gruotiun t™g NAnpodopikng umnpxe os AavBavouaca popdn moAl mpLv epdavictolv oL UTIoAoyLoTEG. Evag ano
TOUC TILO YVWOoToUC aAyopibuouc gival o alyoplBpog tou EUKAELSN yla TOV UTTOAOYLOUO TOU MEYLOTOU KOLvoU
Slapétn Vo BeTikwy aképalwv aplBuwy, Tov omnoio neptéypade o EukAeldng o €va amo ta BBAla Twv Itol-
xelwv tov 3° atwva 1.X. QuunOeite OTL 0 PEYLOTOG KOLWVOG Slapetng U0 aplBUwV gival o PeyaAUTEPOC AKEPALOG
Tou Slaipel akpLBwg kat toug Suo aplBuouc.
O EukAeidng okédtnke £vav oAU ypryopo aAyoplBuo yia thv eUpeon tou MKA. H Baaolkr béa eival, OTL o pé-
YLOTOG KOLVOG SLatpétng 600 BeTIKWVY akEpalwV aplOUwyY X Kal 'y ival o 810G Pe ToV LEYLOTO KOLWVO SLaLpETN TOU
y KaL Tou X mod y, 6mou mod eival o TEAECTAC Tou UTIoAOITTOU TNG aképalog Slaipeanc Tou X e To y. AnAadn, o
oaAyoplBpoc Baciletal otnv ot mapatipnon otL:
MKA( x,y ) = MKA(y, xmod y )

Me SLa80XIKEG EPAPOYES TNG TLOPATIAVW OXEONG EXOU UE:

MKA(512, 120) = MKA(120, 32) = MKA(32, 24) = MKA(24, 8) =8

X y unoAouno ninAiko

512 : 120 = 32 4 512=120x4+32

120:/:/ 32‘; 24 3 120= 32x3+24
32/24/8 1 32= 24x1+ 8

247 8 & = 0 3 24= 8x3+ 0

‘Evac alyoplBuog pnopet va avanapaotabel pe Siadopoug tpomouc. Kamolot amod autoug eival o Kovid otov
avOpwrvo tpdmo okEPNG Kot GAAOL TILO KOVTA oToV TPOTO Asltoupyiag tou umoloyiotr]. Mopakdtw Sivovratl

TPELG eVOAAOKTLKOL TPOTOL avamapactacng Tou alyopiBuou tou EukAeidn os puoikn yAwooa, Peudokwdika

Kot SLaypoppa pong.
®duoikr YA wooa WeudokwbIKoG Awaypappo Pong
1 AIABASE X, y Aldpooe x, y
20EEz=y €y
z=y
3AN z=0TOTE 0Ooo z<>0 Emavdalope I
MHFAINE STHN 8 <> 0>
NAI
4 OEXEz € xmody z€< xmody oY
5 OESEx=y x €y v
X=y
6 OEZEy=12 y<z ¥
7 MHIAINE 2THN 3 y=z
L |
8 TPAWE x Télog_EmavaAnying ]

Mpaye x / Fpdwe x /
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O Baotkdg okomog tng oxediaong evog alyopiBuou sival va pmopet va ekTeAEOTEL Ao €vav UTOAOYLOTH, O O-
nolog unopel va ekteAéoel SloekatopuUpLa TP atelg To SeutepoOAento. Ma va yivel auto, KABe eviohn Oa mpEmel
va elval auotnpd KaBoplopévn Kal eKTEAECLUN Ao Tov urtoAoyLoTr]. AnAadn, va avayvwpllel o UTTOAOYLOTHG
KABe evtoAn kal va E€pel TG Ba TNV EKTEAETEL (KPLTHPLO OIMOTEAECUATLKOTNTAC). o TOV OKOTtO QUTO, XPNOLUO-
mioloV e S1adopeC YAWOOEC TIPOYPAUUATIOHOU, OTIWC POlvETAL TTOPAKATW:

C++ Javascript Python Lua Scratch

intz=vy; varz=y; z=y
while (z!=0) | while (z!=0) { while z!=0 : | while y~=0 :
{ Z=X%Y; z2=x%y X, Y=Y, X%y

z=xX%Y; X=Y; X=y

X=Y; Y=z y=z print( x)

y=z; }
} document.write print( x)
cout << x; (x);

Metal tng meplypadnc evog adyopiBuou os duaotkr YAwooa Kol TNG TepL-
VPN OE HLO YAWOGCO TIPOYPAUUATIOMOU, UTTAPXEL LLO EVOLAUEDH avaTtapd- z<€y
oTaon Tou aAyopiBHOU Gt Hia popdh ywotr we PeuSok@dikag iy Peudo- 000 z# 0 Emavaape :

vyAwooa, n onoia Asttoupyel w¢ yépupa PETALL TwV SUO aVamApOOTACEWY, z ix ecy)
onw¢ ¢aivetal SimAa. Mapatnpnote MOCO POLATEL N OVATIOPACTACH TOU aA- 3 < \z(
yopiBuou ot Scratch pe tnv avanapaoctoon o PeudoyAwooa. Mmopeite va

OVTLOTOLXOETE TLC eVTOAEG o Peudoyhwaooa e AUTEG o€ Scratch; print( x )

O Jeubdokwdikac xpnotpomoleitot otav OEAoupe va eplypaoupe ouvBeTOUG Kol TToAUTIAOKOUG ahyopiBuouc,
oL omoiol o€ KAToLa YAWooo TTPOYPAUUATIOMOU &g Ba fTav eUKoAa KAtavontol, AOyw TwV CUVTAKTLKWV LSLaLTE-
POTNTWV TNG KABe yAwoooc.

Grace Hopper: Mia npwtondpog o0Tov OXESLAOHO YAWCCWY NPOYPOHHATLOOU

H Grace Hopper, yvwotn Kat wg «Amazing Grace», ATav pio. AugpL-
kavibo emloTAUOVAG UTIOAOYLOTWY Kal valopxoG tou MolAgpikol
NoutikoU Twv Hvwpévwy MNoAtelwy. OswpEeitol EUPEWC WG LA Ao
TLC TILO ONMOVTIKEG TIPOCWITLKOTNTEG 0TV Lotopia tng MAnpodopt-
KNG, KaBw¢ cuvéPale KABOPLOTIKA OTOV OXESLAOUO KAl TNV OVA-
TTUén tTNg MPWTNG YAwaooag mpoypappatiopol vPnlol emumédou,
g COBOL. H Hopper Beswpeital n mpwtn mou cuvélaPe tnv o€a
LLOG YAWOOoOC TIpoypapaTLopoU TIou Ba XpnoLUoTIoloU0E OYYALKES
AEEELC avTl yla TN YAWooo [NXOVAG, OTToOU oL EVTOAEC HTav aplBuotl

oto duadiko auoTna.
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OL UTEIOAOYLOTEG, OpWC, Sev KataldBatvay ayyAko Keipevo, povo yAwooa pnxovie. Etot, n Hopper mpotelve tnv
16€a tou petayAwttiotn (compiler), éva mpoypappa to onoilo petadpalel To ayyAlko Kelevo o sival Kata-
VOoNTO 0TOUC aVOPWITOUG 08 YAWOOO HNXAVAC TTOU £lval KATavonTh otoug UtoAoYLOoTEG. Evag diepunveéag, on-
Aadn, petagy avBpwmou Kal Hnxovng, KATL Tou yla ekeivn tnv emoxn ¢awvotav avépikto. MAAlota, apketol
ouvadeldol tng Hopper tnv mpoaoyeiwvay, AEyovtag t¢ OTL KATL TEToLo Sev pmopel va yivel. Qotoco, n Grace
Hopper enépelve oTo OVELPO TNG Kal Ta Katadepe. IxeSlaoe TOV MPWTO UETAYAWTTILOTA O OMOLOC OTN CUVEXELD
aélomolndnke wg Baon yla TNV mpwtn yAwooa mipoypappatiopol vnAol emutédou, tnv COBOL. Mapakdatw
Slvetal éva mpoOypappO TO OTIol0 TIPOCHETEL OAOUG TOUG akEpOLloug aptBpolc amnod 1 éwg Kal 10 og yAwaooa pn-
xavng oe yYAwooa Assembly kat og Python. H Assembly (cupBoAwkn yAwooa) eival pla yAwooa nou Bpioketal
€va emninedo navw amnod tn yAwooa pnxavng. H Sltadopad sival otL €xouv 500l AekTikEG Tieplypadég o KABe
akoAouBia duadikwv Pndiwv mou avamapLloTd KATTOLA EVIOAN.

Mwoca Mnxavig Mwooa Assembly Python
INDEX = $S01
SUM =502
10101000 00001010 LDA #10 INDEX = 10
10001100 00000001 STA INDEX
00111100 CLA SUM =0
01010001 00000001 LOOP ADD INDEX while INDEX > 0:
01000011 00000001 DEC INDEX SUM += INDEX
11000000 11111010 BNE LOOP INDEX =1
10001100 00000010
11111111 STA SUM print("TeAlko ABpotlopa:", SUM)
BRK

ZAUEPQ, TTIOAAEG CUYXPOVEC YAWGCOEC TPOYPAUUATIONOU TTapAyouV pia evilapeon popdn kwdika yLa pia vontn
unxavn (virtual machine) pe okomo tnv ave€optnoila TOU TPOYPAUATOC OO OUYKEKPLUEVEC TTAOTHOpLEC. ETal,
£Va TIPOYPOLLLO YPOLUEVO OE Lo YAWOooOo UIMopEl va ekteAeltal To (610 o€ SLdpopa AELTOUPYIKA CUCTH AT R
UTTOAOYLOTEC SLAPOPETIKWY OPXITEKTOVIKWY. H popdn auth kwdika punxavng Aéyetal cuvnbwg bytecode. MNapa-
KAtw Sivetal éva TéTolo mapadetyua yia t YAwooao Python.

Python Bytecode Mnyaiog kwdwag oc Python
0 LOAD CONST 1 (28)
2 STORE FAST 0 (X) def test():
4 LOAD CONST 2 (496) e
6 STORE FAST 1 (Y) ¥ = 999
== Z=X+Y
8 LOAD FAST 0 (¥)
10 LOAD FAST 1 (Y)
12 BINARY ADD
14 STORE FAST 2 (Z)
16 LOAD CONST 0 (Ncne)
18 RETURN VALUE
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'Onwcg oL UCLIKEG YAWOOEC, £TOL KAl OL YAWOOEC TPOYPAUUATIOHOU €X0UV KATIOLO BACIKA XOPOKTNPLOTLKA, OTWC:

Eival to oUvolo twv Yapoaktipwv (cupBoOAwv) mou
Xpnotuomnotlouvtal and Tn yAwooa.

To olUvoho Twv Aé€swv (tokens) mou avayvwpilel n
YAwooo wg armodeKTA KaL £XOUV KATOLA onuacia.

AAdapnto A B,C, .. Za.201.9,

Ae§\oyLo this, while, quantum_bit

To oUvolo Twv Kavovwv Tou akoAouBolpe yla va
ZUVTOKTLKO ouvdéoupe AEEELC O AMOBEKTEG MO TN YAWOOoO €K-
dpAOELG KaL EVTOAEC.

if sensor == “Rainy” then
roofTop = True

Mo va cUVTAEoUUE EVa TIPOYPOLLO OE KATIOLO YAWC GO TIPOYPOUUATIOUOU, B0 TIPETEL VAL XPNOLUOTIOLI|OOULIE VOl
TiePLBAAAOV TIPOYPAUUATIOUOU TO OTtoio TeEpAAUBAVEL La OELPA oo epyaeia, OTWE eival o ouvtaktng (editor)
KoL 0 peTayAwTttiotig (compiler). O ouvtakTnc sival éva poypappa enefepyaolag KEWWEVOU UE ELBIKEC OUWC
Aeltoupyieg yla ) cuvtagn kat ) d10pBwon Tou Kwdka. O LETAYAWTTLOTNE Elval TO TIPOYPOLLUA TO OTIOLO UE-
tadpalel Eva MpOypaAULa O YAWOOW TPOYPAUUATIONOU 0T YAWGCOoQ TIOU €lval KATOVONTH Ao T UNXavr], WoTE
VoL UTOPEL va TNV EKTEAEDEL.

To npdypappa oe YAWwooa HnNxavng mapdye- double = = 1
TalL povo av 8e Bpebolv CUVTAKTIKG N GAAa int c=ug,|
AGBn otov apyxwod mnyaio kwdika (source B~ | cootou the name o does not existin tha lisent conted
code), onwc daivetatl dumAa O6mou n peta-
BANntn d Sev £xeL oploTel.

ZAUEPQ, OPKETOL CUVTAKTEG KWOLKA EXOUV APKETA TIPOXWPNHUEVEG AEL- {

Show potential fixes (Alt+Enter or Ctrl+.)

Toupyleg, Omwe n MPOBAedn TNG EMOUEVNC EVIOANG TTOU €XOUUE OTO int a = 1;
MUOAG pag PE Xpnon epyalsiwv tTexvntrg vonuoaouvng, Ta onola aflo- int temg = a;
TioloUVTaAL TAEOV QO APKETOUC TIPOYPOAUUATIOTEC. }

‘Eva aMo €idog petadpactwy mnyaiou kKwdka og yYAwooa NXaVhG lval ol SLEpUNVEUTEG, oL omolol petadpd-
{ouv KaL eKTEAOUV TOV KWOLKA EVTOAN-EVTOAN. EVW Ol HETAYAWTTLOTEG EAEYXOUV OAO TO TTPOYPOULUA KOL TO UETA-
dpalouv oe KwdKa Unxavng povo av &g Bpebouv cuvtaktikn AaBn, oL SlEpUNVEUTEG UMTOPEL vl EKTEAETOUV TLG
TIPWTEG EVIOAEG KOLL OTN CUVEXELQ VAL OTAPOTHOOUV TNV EKTEAEON OTN MEoN eMELSN BpéBnke AdBog oe emouevn
EVTOAN.

Eva mpOypapa TO OTtolo £XEL TEPATEL ATIO OAOUC TOUG

. , , , average = (a+ b +¢c) / 2

gAEyxoUC Tou petayAwttiot/Siepunveuty s onuaivel
anapaitnta OTL £(eL cwoTr Asttoupyia. MNa mapadelypa
oL eVvToA£g SimAa ektedoUvtal xwplg mpoPAnpa, aAld to
QMOTEAECHA TOUG elval AavBaopévo. Autd ta AaBn Aé-
yovtol AoyLlKA Kol amoteAoUV tn SUCKOAOTEPN KATNYO- <if number>@ :

piat AaBwv otNnV avixveuon kot SLOpOwaor| Touc. print("0 ap1Buog eivail apvnrikog”)
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8.5 EpwTtROELG - AGKROELG

E.1: Awdoyion MEdupag. MNévte avBpwrol BEAouV va epAcouV pia yedpupa. Eival opwg vuxta kot Stabgtouv
povo pia Aauma pe dutit Stapkelag 30 Aemtwv. H yépupa aviexel to oAU dU0 ATOWO, OTIOTE SE UTTOPOUV
va mepaoouv OAol padi. Ma va tepacouv tn YEpupa xpetalovtal onwaodnmote tn Aaumna. Emiong, kabe évag
xpelaletal dLadopeTIKO XPOVO yLa va TepAceL tn yedupa. O Lo ypryopog xpeLaletat 1 Aemto, o EMOUEVOC 3
Aermta, kat urtoAourol 6, 8 kat 12 Aemtd avtiotowa. MNwg Ba TEpACOUV OIMEVOVTL,

E.2: Exoupe €va UImpikL e VEPO TOU Bpalel Kal Eva afyo mou MPETEL va BPAGOUE yio 9 AsTta
oKkpBwG. AuoTtuxwg, SV EXOUHE KavEVa POAOL TIOPA HOvVo SU0 KAEPUSPEG, N pia dtapkelag 7
Kat N AAAN 4 Aemttwv. MNolog eival 0 GUVTOUOTEPOC TPOTIOC YLOL VO LETPI|COUE 9 AETTTQ;

P

E.3: Exoupe 9 opola KEpUaTa amo To ornola To £va eival KaATiko, SnAadr mo ela-
dpu. Eniong, dtabstoupe pLa {uyopld Loopportiag, OMwWE AUTH TNG ELKOVAG, LE TNV
ormola pumopoU e va cUYKpilvou e PeTagl Toug 2 Bapn.

o) OEAoUE e 2 pOVo (UYLOELG VO EVIOTIICOUE TO KAATILKO KEPLAL.

B) Mooeg Luyioelg Ba xpelaoTtoU e yia 81 KEpUOTO Ko TTOOEG yLa 36;

E.4: Metpnote akplBwg 9 Aitpa, av £xete otn S1aBson oag £va Soxelo twv 10 Altpwy, €va Twv 7 Altpwyv Kot
pLa tnyn He adBovo vepd. Mmopeite Hovo va YEULZETE PLEXPL TIAVW KoL Va adeLdleTe evieAwC Ta Soxeia 60eC
dopEG BEAeTe.

E.5: Exete tpla Soxela, éva Twv 12 Aitpwy, €va Twv 8 Kal £va Twv 5. To Soxeio Twv 12 Altpwv gival yepdro,
eVW Tol GAA0 SU0 adela. Aev €xete AANO vePO, HLOvo Ta 12 Aitpa. Na XwploeTe TNV mMOCOTNTA TOU VEPOU OTN
péon, dnAadn 6 Aitpa oto 12Atpo kal 6 Aitpa oto 8Altpo. Mmopeite HOVo va YeUIoETE N va abELACETE T
Soxela péExpL TEAoug, 06oec dopec BENeTe. Ta Soxela Sev €XOUV KOO OYKOUETPLKN EVOELEN EMAVW TOUG. 2
OLVETE Lo YAwooa Tpoypauatiopol yia To mPoBAnua twv SoXELWV N oTtola EXEL LLOVO LLLOL EVTOAN:

Adcwaog(Aoxelol, Aoxelo2): MetakLvel To meplexopevo tou doxeiou 1 oto doxeio 2.

TLX. N €vtoAn Adelaoe(12 , 5) otav apxikd to 12ATpo elval yeUATo Kal to S5Attpo adelo, adeldlel to 12Atpo
oto 5ATpo, dpa oto 12Atpo Ba peivouv 7 Aitpa.

E.6: Av elYOTE HLO KAVATO TWV 6 AITpwV KAl Lot TwV 2 Altpwv, Ba pmopoloate va LETPHOETE aKpLBwE 5 Altpay;
ALTLOAOYNOTE TNV AMAVTNON 0OG.



