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Tprwpeing copfovrevtiKny gmtTpomn

Xatlnkvprakov Kovotavtivog, avamAnpmtig kadnynme,
II. T. A. E navemiomuiov Oeccariog

Xtavpidov EAévm, dwatedécaca waOnyntpwo II. T. A. E
TOVETIGTN IOV Oeccaliog

Xpnotiong ®cddmpog, oupotwog kadnynte II. T. A. E
novemoTnUiov Osccaiiog

To vrorovta pnéin TG EEETUGTIKIG
EMTPOTNG

TprovtaguAiriong TpravideuArlog, avoaminpotg kadnynmg
I1. T. A. E movemotuiov Oscoaiiog

Xpovakn Avva, xaOnyntpwe II. T. II. E mavemotnuiov
Oeccaliog

BaBovyviog  Aovoong, wabnynmg II. T. E. A.
TOVETIoTNUioV Occoaliog

YtaBomovhov XapikAew, wabnyqrpue I T. E. A.
TOVEMIGTN OV OecGaAiog
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Evyapriotieg

Ytoug pantég mpdTa, HETE OTOLG ONOKAAOLS KOl KOONYNTEC TOV
oyolelov TOV SWOOKTIKOV pHog mopepPacemv, oeeihm &va  peydlo
ELYOPLOT® YL TNV €vOOLGLOON GLVEPYAGIO TOVE KOl TOV YPOVO TTOL
APLEPOOAY - TAPE TO QOPTOUEVO TPOYPOUUN TOV GYOAK®V TOVG

VIOYPEMCEWV - GTNV TPOCTAOELL LLOGC.

Xe EMGoa ko T'eppavio svyopiotd to 6teAéyn ekmaidsvong Ko
TOVG TOVETMIOTNUOKOVS €PELVNTEG TOV cvvepydotnkay poall pog Ko

Bonnooav ctov Topuéa ToVg T SlePEHYNON LAC.

Tovg mavemotnpiokovg pov kadnyntég tov I1. T. A. E. Ococaiiog
euyoplot® Yoo TN Ponbeid tovg, €W0wKd Tovg Xat{nKvprakov
Kovotavtivo, Ztavpidov EAévn kot Xpnotion Oeddmpo vyoplotd yio
NV €YKPION NG £PYAGiag Kot TN d1daKTIKN KaBodNynomn tovg 6to TpmTa
Kpiowwo Prjuato e TPosTAOEINg VTS, OTME KO Y10, TNV VTOUOVH TOVG

OTO LOKPA PriHoTa TG GLUVEYELAS TNG.

Ta  wéAn g  efetaoctikng  emuponng  Tplavidouiio
TpravtapvArion, Xpovakn Avva, BaBovyvido Atovoon kot Xtabomoviov
XopikAela, guyaptotd ywoo v mpobupic TOLg Vo HEAETIICOLV KOl Vo

Kpivouv v gpyacio av.

Tov «xaBnynt) pov «or emPAémovia ™G €pyaciog HOv
Xattnkovprakov Kwvotaviivo, €uyopiot®d 7y TNV EMIGTNHOVIKY] TOV
KkaBodrynon, v erotuodTNTo AcemVv Kot TV evelEia mov £de1ée oe kbe
oTdO10 TNG £PELVAG Hag, KaBMDC Kat Yo TN Sapdpemon Kat dophmon ¢

gpyaciog oTNc.
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["a v vropovn mov €0€1Ee otV KaBvoTEPNON NG EPYTING, TIG
oLUPOVAEG KOl TN CLUTOPACTOCT) TOV GE KAOe emayyeAloTiKy] OALA
KLPI®G TPOCHOTIKT OV Udyn KOTE TN HOKPA S1apKEL TNG daTpiPng, Oyt

0¢ EMPAETOV AALL OC LEVTOPAS LOV, TO EVYOPIOTO Eivol TOAD Alyo.
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Ieptinyn

Me v gpyacio avtr diepevvodue av pumopel va evroydel n ddaockaiio
™G un ypopukdéttog oto podnuotikd g 'evueng Exmaidevone. H
EPELVNTIKN HOG LOBeomn eivar avtd umopel vo yivel pe KatdaAAnieg
dpACTNPOTNTEG TV OTOIMV TO €100¢, OAAL Kot eKTodELTIKN Paduidn
eQOpPUOYNG TOVG, Ba mpocdoploTeEl OO TNV 1010 TNV EPELYVNTIKN
dpaoTNPOTNTA Hag.

H diepedvmon mov dupxnoe amd to 2004 £mg ko to 2009 népace
and Tpio otdd, oTo omoia ePapUOGAUE OAPOPETIKEC LEBOOOAOYIKEG
TPOGEYYIoELC.

>10 Tp®T0o 01dd10 (€11 2004 ko 2005) N apyik| Epevva dpdong
oe EALGOa ko Teppavia £de1e ta Opla TG £peLVNTIKNG HoG LTOOEoG
otV mpwtofdduia ekmaidgvorn, oveédelte Opmg TN onuacio TG
TOMTIGUKNG TOPAUETPOL GTN O00CKOMA TNG UN YPOUMKOTNTOS. XTN
ouvéyela 1 épguva Opaong otn devtepofaduia ekmaidevon otnv EAAGSQ,
£€0e1Ee OTL M gpevvnTikn vVdbeon pog umopel vo emainbevbel, ko pog
oonynoe va emiééovpe v I'” T'vuvaciov wg v ekmondevtiky Paduida
otV omoia Ba evtdEovpe tn dAcKAAlN TNG UN YPOUUKOTITOG.

Mg tov muprva g owdaktikng mapéupaong ot I youvaciov
emPefoaropévo, N emPardopeV] cuvEXEd NTOV 1 TANPECSTEPN OLVATN
depehvn oM Kol TOOTIKT OVOALGT] TOV OO0KTIKAOV OGS EPYDV, LE ELLPOON
GTOV TPOTO GKEYNG TOV LOONTOV GYETIKA LE TOVS YVOOTIKOVG GTOYOVG
nov Bécape. o tov Adyo awtd axorovdnoe 1o 2006 ce devTEPO GTASIO M
onovdn mepimtwong o€  €va  ovykekpyévo Tvuvéolo, 1 omoia
(cvumeprrapPavopévng Ko e OBeUaTIKNG TOPAUETPOV) avESEIEE TO
Bacwod epyoreio yio TN HEAETN NG EPELVNTIKNG HOG VTOBeoNC:
Aoktiky mopépuPacn om I youvociov pe OHOOOGLVEPYUTIKES
dPACTNPLIOTNTESG, TOV EKUETAUAAEDOVTAL TO TTOLYVIOL TOL XAoVE, TO TPiywVO
Sierpinski, 11 mpocopowvoelg fractal oynudtov Kol T dSdloTOoN
avtoopoldtntag Sierpinski.

And to 2006 ¢ xou to 2009 mpoypoTOTOMCOUE TO TPITO KOt
TEMKO oTdo0 TG depedvnone pog pe pebodoroyio Tov TOTOL TNG
BepeMopévng Bempiog oe 15 yopvdola oe Oecoarovikn kot Béro. Me
OepeMopévn Bempio, 1 TOGOTIKN KOl TOWOTIKN GVAAVLOT -UE GLVEYN
ELeYYO0 Kal avaTpoPOdOTNON- AVESEIEE TNV TEMKY| LOG TPOTACT).

14
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H opiotikn npdtaon oty omoio kataAnSape mepthopupavel mévte
SOOKTIKES OPaSTNPLOTNTES GE OLO NUEPES OO dVO MPESG SOACKOMAG GTN
I yopuvaciov.

Emdioéope téhoc petd v moapéuPacn o€ opiopéva Youvdaota,
dtaBepaTikny YéQupa pe TO oy vidl Tov Yaovg g mapéuPaocns, Le Evav
GLUVOVOGHO GUVEVTELENG KO TTEPAUOTOS LOYVNTIKOD EKKPEUOVS, YVMOOTO
a7t TPONYOVUEVEG OOOKTIKES EPEVVES TNG UN YPOUUIKOTNTOS GTI QUOTKY).
2NV €pyocio Log TOTEVOLUE OTL LTAPYOLY OLO KAVOTOUIES:

1. To dowaktikd €pyo oTo TOYVidl TOL YAOVE OOV Ol UOBNTEC
epydalovtar Oyl pe TANKTPOAGY10, OAAA e Ta YEPLaL LE Yapako Kol Copakt,
Kol SloTeTOVOLY TNV ampOPAEnTn €£EMEN TOV SLVOIKOD GUOTHLOTOC
OAAG TEMKA KOl TNV E0MTEPIKN TAEN O€ OAEG TIS SPAVEIEG TNG TAENS
tovg. H dun toug dapdvela Kot To GHVOAO TV S0POVEIDY TG TAENC
0TO OlPAVEIOOKOTIO, OVTIKAOIGTOUY TNV 000V TOL MAEKTPOVIKOD
VITOAOYIGTY).

2. To d1okTKO €pyo NG dmicTmong Kol eOPECNS TS APPNTING
dldoToong avTooUoOTNTAC TOL TPry®dvVoL Sierpinski (kot 6Tn GuvEyEw
™¢ ypouunc von Koch ko Cantor) yopic t xprion Aoyapibpmv, aAld pe
TOV GLVOLACUO TOU AOYOL OVTOOUOIOTNTOC KOL TNV TPOGEYYIoN TNG
dppntng owdotacnc ue t Pondeia vworoylot®V Toémng (ULAAIOTO UE
axpifewa 0,01 og 6Aa Ta yopvaocia).

H extevng oepevvnon g epyaciog poc pe pewtn pebodoroyio
KOl O ONUAVTIKOG OYKOC 0£00UEVDV, EVIGYDOLV TNV EYKLPOTNTO TG
alomoinong g Un YPOUMKOTNTOG 0T YeVIKN ekmaidgvot. H mocotikn
KOl TTOL0TIKY] OVAALCT] TOV TEAELTOI®V €TOV €0€1Ee TV KAALYN TOV
YVOOTIK®OV PG GTOY®OV G VA EMMEDO TOL OEV AVAUEVOE GTNV OPYY] TNG
npoomdBeldc  pog, wor  emPePordver ™ dvvordTNTO  SOOKTIKNG
aglomoinong g un ypappkdéttog ot I 1aén yvpuvaciov, emainbevet
dNAadN TNV EPELVNTIKY| LA VTOOEDT).

15
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KEO®. |
EI2XAT'QI'H

‘Evoc amd tovg onpaviikotepovg Neppavovg podnuatikovg, o Hermann Weyl,
éleye: “Me v gpyocio pov mpoomad®d vo evomomcm TV oAnbsla pe To wpaio.
Otav 6pmg mpénet va SoAéEm 10 éva N 10 GALO, cuVNOMG EMAEY® TO ®POio”

(www.britannica.com/biography/Hermann-Weyl).

H @l0d0&N mpoomdbeia g epyaciog avtig NTov akpipmg vo gEPEL TNV
OLOPPLE aKOUN TLO KOVTA 0TV aANOEL 6T O10ACKOAMA TOV BETIKOV EMOTNUOV.
Ae pog evolépepe Oumg mn oAnbela g ypouwkng mpocéyyons. H yvootn,
KAOOIKY, YPOUUIKT TPOGEYYIOT) TOV S1OACKOVTOL Ol LoBNTEG €0 Kol OEKOETIES OEV
elvarl n povadwn ainfeia otig Oetikég emomuec. Eivan iomwg 1 xBeov| povadkn
aAnBe. Epdc pog evolépepe M OYETIKA AyvoOTH, KOU ylo. TOVG HoOnTég
TpoTtOyvopn, un ypauukn mpocéyyion (Devaney, R. L. 2003, Peitgen, H. O.,
1992, Driver R. 1985). Mo ainbeia mov avadvbnke npoéceata (Mandelbrot, B. B.
1983, Hartmut, J. 1989). EmdidEape ™ Odaktiky aflomoincy ot Yevikn
ekmaidevon, yuo va Egouv v gukopio vo EpBovv OAot o1 LabNTEG GE ETAQY| [LE TNV
OHOPPLE Kot TNV oANBelo TG UN YPOUMKOTNTOS, OGO Yivetow vopitepa otnv

EMIGTNUOVIKY] TOVG TOdELQL.

O o10)0¢ ¢ epyaciog oG OMOKPLOTOAADONKE oTn dlepedhvnon g
duvatdHTTOS SWOKTIKNAG 0EOTOINoNG EVVOLDV TNG U1 YPOUUKOTNTOS GTY| YEVIKY

exmaidgvon.

Agv MUOCTOV Ol TPAOTOL OV EMODEAUE QLT TN OLEPEVVNON. L& TOAAES
yopec, otic HILA. apywd, ot [eppavia, oty AyyAio ko otnv EAAdGda ta
teAevtaio xpovio yivovior OO Kol TEPLGGOTEPEC TOPOUOIES TPOCTADEIES
OWUCKOAING UM YPOUUIK®OV TPOCEYYIcE®V He eVOOPPLVTIKG OTOTEAEGHLOTO
(Evéewktikd: Peitgen, H. O., 1999,  Skordoulis, C., 2005, Komorek, M. 2004).
2T €pEVVEC OVTEC OLOPEPOLY, KATA TEPITTMOT, To TEdiO OlEPELYNONG TNG N

YPOUUIKOTNTOG, Ot Babuidec TG ekmaidogvong, 1 emAoyn ototyeiwv g Bewpiag, Ta
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pafnuoto kabng kot 1 Tpdtact ddackariog. Ot amavinoelg eivar akdun Alyeg Kot

TOL EPOTNUATIKO TOALA.

H 0w pog epyacia Eexivnoe 1o 2004 pe @Ao00én d1dbeon kot oA
EPOTNUATIKA. AOAKTIKY OlEpEVVNON Val, 0AAL oe mola Pobuida; Xe mold téén;
[Towa mroyn g mAatidg kot mepimAokng Oedpnong e Un YPOUUKOTNTOG;
Algpgdvnon ¢ SbeloTIKNG 1N OTOATIGIIKNG TAPOUUETPOV OTNV  OLOOKTIKN
aSlomoinon;  Xpnon tov VEOV TEYVOLOYI®V Kol o€ molo Pabuo; Me mown
gpevvnTikn pebodoroyio, pHe TOwW OWOKTIKY] TPOGEYYIOT, OTNV  €VOEYOUEVN
ddakTikn mpdTacn; Ot amavincelg 6 OAN T TAPUTAV® dOOMKOV GTASLUKA LE TNV
nmopelon NG Olepgvvnong pog. Kor @uowd Eemepdoape 1O ovapevOuEVO

YPOVOOAYPOLLLLEL [LOGC.

Hexwnoape 10 2004 kar 2005 pe v emAoyn Tov KoTdAANAOL TAOIGIOL
g Oewpiog (kepdrowo II). Adym ™g evpdtTag Tov BEnaTog oG emAEEaNE cov
TPMOTO OTASO OTN OEPEVVNON UG O EVEMKTI GTPUTNYIKN £PELVAG OPAGNC
(xepdraro III) mwov mpoxkaBOpice Kot T cvvéyeln TG depedivnong pag. H épevva
dpbong ocvumepAdpPave -Aopupdvoviog vwOYn Kol TV TOAITIGUIKY TOPAUETPO-
TAOTIKES ddaokoMMeg oty mpwtoPdOuia ekmaidevon oe EAAGda ot Neppavia
(keparoo V) «xor ovveyiomke pe ovtiotoyn Olgpedvnon Kol TAOTIKEG
ddackarieg otn devtepofddia ekmaidevon ot Oecoarovikn (kepdiato V), otnv
omoio TAEOV ECTIAGALE TN CLVEXEWN TNG TPOOTADELLS LaG o £va dEVTEPO Ko Eval
TPiTo KOl TEMKO OTAO0 €pevvag. XTO0  OEVTEPO OTAO0 TpayuaTomom|OnKe
EKTETAUEVT] KOl OVOALTIKY Olepedvnon TOMOL OTOVONG TEPIMTOONG o éva
oLYKeEKPIEVO yopvdolo BOsocolovikng (kepdioto VI). H dwepedvnon -mov
ocoumephapupove Kol OBEUATIKEG TPOEKTACELS- AvEDEIEE TOAVTILO. GTOLXElD Yol
TOV TPOTO OKEYNG TOV LaONTOV Kot KaBOPIoE GE YEVIKES YPOUUES TOV TUPNVA TNG
SWOKTIKNG TopEuPacng Kal To Opla TNV eMitevén Tov 6TdYoL pog. Amodeiydnie
Le Tov TPOTO avTO 10m¢ N apEPaon KAEWL Yo T GLVEXELD TG SIEPELYNONG LLOG.
Amd 10 onueio avtd Kol pe TOV TUPNVA TNG OOAKTIKNG TapEUPaons dedouUEVo,

TPOYMPNCOULE GTN OTOTICTIKT SIEPEVVIOT).

Amo 1o 2006 péxpr ko to 2009 mpoypotomocape T0 TPiTo Kol KOHPLO
0TAO10 NG dlEPEdVNONG Hog TUTTOL OgpeMouévne Osowpiog oe peydio apBpd

yopvosiov (kepdioto VII npdto, kepdhioto VIII devtepo ko kepdioo IX tpito
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Hépoc ¢ Osuehmpévng Oempiag). H diepedvion coumeptAdupave Tig £Vvoleg mov
HOG EVOLOQEPOVY, TIG €EEIOIKEVUEVEG EPEVLVEG YO TIG OYETIKEG OMOYELS TMOV
HoONTOV, TOVG YVOOTIKOVG GTOXOVS TV dpactnpothtov (kepdiawo VII), v
avdAvon TV anoteAecudTomV avd oyoleio ypovoroykd (kepdiowo VIII), kabmng
KOl TOL GLYKEVTPOTIKA amotedéopoto (kepdiaio 1X). Me ) Osuehiouévn Ocwpia,
N TOGOTIKY| KOl TOLOTIKN OVAALGN TOV OMOTEAECUATOV OGS PPLOKOTOV GE GUVEXT
avaTpo@odoTnomn, a&loloyovtav dupeca (n teAkny oa&loAdynon mopatifetor oTo
kepaloto Xl), kat avédel&ov v telkn pog tpdtaon (kepdraio X). Me tov tpomo
avTo To KEQAAalo avtd TG OgpeMmpevng Oswpiog eoivetar vo amoTeAovy Eva
aVTOVOLO GYEDOV MANPES TUNLO GTNV €PYACia Hag, Tov Bo pmopovce amd HOVO Tov

EVOEYOUEVO VO ATTOTEAETEL OPYT| KOl TEAOG GTNV EPELVA LLOG.

H evtinoon opwg avt) elvar powvopevikny. H Apepikry Bo pmopovoe
evogyopeva va glye avokaAveel mold mo koA av ot egpeuvntég NEepav Tov
dpouo (1o avyo tov Koldufov). Xmpic Tig mponyodueves @AcEL; TG épevvag de Oa
elyape mPooovoToAMotel oTlg €vvoleg, oty Taén kot Pobuida ekmaidevong kot
OTOVG YVOGTIKOVS GTOYOVG TTOL oG EVOLEQEPAY, O Bl elyOlLE TPOGAVATOMGTEL KOV

ot OcpeMopévn Oewpia.

Metd 10 T€h0g TG £KTEVOVS d1EPEVVIONG LG, AKOAOVONGE 1) GLYYPAPT| TNG
STPIPNg. XT0 EVOLAUEGO YPOVIKO SICTNUO OUMG TPOEKLYAY TEPICTAGELS KO
EUTOOI0L TTPOCOTIKG KOl ETAYYEAUATIKA, TOL OEV OPOPOVGAV LEV OUECOH TNV

gpyacio, ®oTOCO0 oL KABLoTEPNCAY ONUAVTIKA TNV KOTAOEST] TIG.

[Moporia ta eumddl kol TG KoBvotephoelg motevovpe  OTL  TO
aroteAéopato G mpoomdbelog pog Ntav Oetikd. H egpyosio pog xatéAnée oe
emPePaiwon g SuvaTOTNTOG OWOKTIKNG OEOTOINGONG UN YPOUUIKOTNTOS OTN
YEVIKN] €KTaidevuoT KOl GE GLYKEKPIUEVT, TPOTOOT] OWOCKOAING 6TO HaOnua

ponpatikov oty I tdén youvaciov.

Oewpobue O0TL M OWBOKTIKA pag mpdtaon eivar n PéAtiot dvvar. Ta
TOGOOTH TV COCTAOV KATOYPUPOV TOV HOONTOV aKOUN KOl GTIS TO OLGVONTEG
EVVOLEG TNG 1N YpappkoTnTog Tapépevoy oto 75 éog 100% ta dvo tedevtaia £t

TOV OWOKTIKOV OGS TUPEUPACEDV KOl 1] OVAALCY TOV GYETIKMV OITIOAOYCEDV
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TV padntov €0eiée ™V KAALYN TOV YVOOTIK®OV OGS OTOY®V € £Vo. TOl0TIKO

EMIMEDO TOV OEV AVOUEVOLE GTNV APy TNG TPOOTAOELLS Lo,
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KE®. 11
Eiocayoyn ot un yYpORUIKOTNTO

1. Emoyn ¢ Ocmpiog

1.1 HopapeTpor mov AdPape vroyn pog yro v emioyn s Bswpiog mov

00 S10aoKapE.

H pn ypoppkr| mpocéyyion meprhapfdver £va chvoro Bewpldv Kot £QOPUOYDV
otg Oetikéc emotiuec. H 0daxtiky alomoinon ot yevikn €Kmoidgvuon Tov
OLVOAOL NG UM YPOUMKOTNTAG 0UTE £ival QKT OVTE OMOTEAECE GKOTO TG
gpyaciag avtne. EmiéyOnkav otoyeion povo g pn ypopUUtKOTTaG, 1 SO0KTIKY
alomoinon twv omoiwv depeuvinke. H emdoyn avty dmtetor mOAAGV

TOPAUETPOV:

1. Epdcov 1 gpyacio avtn amoteAel epyacio S100KTIKNG TPOGEYYIoNG, Elval
EMOLEVO 1| TPAOTN KoL KLPLOTEPT TAPALETPOS TNG EMAOYNG VO Evat 1 avaykodTnTo
Kol 1 OuvatOTNTA TNG OOUCKAAMOG TOV EMAEYUEVOV GTOUXEIOV GE CLYKEKPIUEVN

Babuida kot TAEN TG YEVIKNG EKTTOLdELONG.

2. H emoyn avt) dpmg dev €xel vonua va tpaypoatorondel oe Popog g
TANPOTNTOG TNG EMOTNHOVIKNG Bempiog, d10TL oV TEPimT®OOTN QLT N SIOOKTIKN
a&lomoinon dev Bo avapépetal ot Bewpia TG U YPOUUIKOTNTAS, OAAG oAl Kot
pévo og éva avbaipeto Tpunqpa tg. o Tov Adyo avto, 1 eMOUEVN TOPAUETPOS TOV
AdBape vroyn eivon n dratpnomn g TANPOTNTAS TG Oewpiag doTE va pun petvet
KATO10 amapaitnTo TUNHA TG £E® amd TN SodIKAGIo TS SOOKTIKNG 0EI0TOINoNC.
To €pyo awtd paiveton kotapyny 006KoA0, KAOMG M UN YPOUUKOTNTA OTOTEAEL £val
oLUVOAO Bepldv oTIC OeTIKEG EMOTNUES, LE TPOEKTAGELS MOV OO WOVEG TOVG
OmOTEAOVV EKTEVEIC €VOTNTEG KOl OMOTEAOVV OKOUN OVTIKEINEVA OempnTIKNG
épevvag. H extevig avapopd 610 GOVOAO TV Un YPOUUK®OV Bewpidv oev €xel

0éon otV epyacio avty. AAAG Kot 1 SWOOKTIKY] TPOCEYYIoN TNG EPYOCIOG OLTNG
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dev  umopel va  avagépetar oty ovbaipetn moapdbeon  pepwkodv  udvo

OTAOTOUNUEV®V EVVOLDV TNG U1 YPOLLUIKOTNTOC.

[Ma Toug Tapamdveo AGYoug 1| TOPAUETPOG TS SLOTHPNONG TG TANPOTNTAG
¢ Oewplog Ppioketon oe cvveyn OAMNAETIOpaoT HE TN OWOOKTIKN TOPAUETPO.
Avdroyeg €peuvec OV TPONYNONKAV GTN SOOKTIKT U1 YPOUUKAOV TPOGEYYIGEDV
toviCouv ™V aAAAenidopacn avt, O6mov 1 oTOEDEGIO TG EMIGTNUOVIKNG

Bewpiog Kabodnyeital Kot amd v mopeia g 01akTiknG Epevvag (Komorek, M.
1997).

Avo axoun mapdauetpor mov kabopilovv v emAoyn T®V cToyEi®V NG

Bewplag eivar

3. H wotopkn €£€MEN TV pn YpopUiKav Oempladv Kot

4. H emotpoloyio tovg.

H 1otopikn tovg €£€MEN avtavakAid tov aydva kataktnong e fempiog
(ne bpecec OWAKTIKEG TPOEKTAGELS), M EMOTNHOAOYiO TOLG omotedel medio
TPOPANUOATIOHOD KOl €Pappoydv otn dwdepatikdmmra (amd T QLOIKY], To

HoONUOTIKA K.AT.) TNG EPYOGIOG VTG,

Aoppévovtog voyT TG TEGGEPLS TAPUTAVE® TOPAUETPOVS 1] EIGOUYWOYT GTN
Un YPOLHIKOTNTO EEKIVA LLE L0 IGTOPIKT Oldpoun otn Bempio Kot TV avaivon
™m¢ ota podnuotika (evomta 11.2), edikdtepn oavaivon ng ot yeopeTpio
(evomra 11.3) kon tapabétel oto T€A0G TOL Kepaiaiov (evotnta I1.4) po Pabvtepn
dlemotnpoviky g eppdbuvvon. H mapoandve oe yevikég Ypopupués OAOKANPOUEVY
napdBeom ¢ Bempiog 610 KEPAAMO AVTO d€ YPNCUYLOTOLEITAL GTO GUVOAD TNG OTN
depedvnon pog. Avtifeta ypnoomorovvror cvyvd ot Pacikég evotnrteg 2.2.
(xaotikr| cvumeprpopd), 3.1. (avtoopordtra, eravainmiuotra) 3.1.1 (ddotoaon
aVTOOUOOTNTOG), 3.4 (KAUGHOTOEWN oynuata), Kot 4.4.2. (LoyvnTikd eKKPEUES).
Ot mapamdve €vvoleg (KOOMS Kot 01 GYETIKES OMOYELS TV HOONTOV) avapEpovTol

Eava oto kepdiaro VII, 6mov avalvovtol 610 TAAIG10 TNG SIOUKTIKNG O1EPEVVIOTG.

A6 10 KEPAAOO OVTO GTO GVVOAD TOL EMAEEQLE TOV TVPNVO, TIC POCIKEG

ONAadN EVVOLEG TNG UN YPOUIKOTNTOG TTOV IVOL ATOPOITNTEG GTNV EPYOCTN LLOG KO
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napatiBetor oty apy” Tov enduevov kepaiaiov (evotra IIL.1.1). Ztn cvvéyela
oTo EMOUEVA KEPAAOLO, OKOAOVOEL 1 dtepedivion NG J0aKTIKNG aglomoinong Tov
EMAEYUEVOV OVTOV €VVOLDV. AV Kol 1 OWOKTIKY £pguva OAANAETIOPE OTMG
avaeépbnke pe m Bewpio, o Tuprvag g Bewpiag dev ahAdlel, Kot 1 epyacio pog

dwtnpet og OAa To 6TAOLE TG 6TABEPO TPOGAVATOAIGUO TPOG AL TOV.

1.2 Ietopui) eroayoy).

H apyn g Bewpiog TV pun ypoppIKOV SUVAUIKOV cuoTNUOTOV Oo Tpémet
vo. avalntnOei oto £pyo Tov Poincare. Meietdvtag yopw oto 1890 10 epdTUa TG
oTafepOTNTOG TOV TAAVNTIKAOV TPOYLOV (KOIPlo EpMTNUA TNG EMOTHUNG GTO TEAOG
19” odve), Onmg TPOKLTLTEL Omd TIG UNYAVIOTIKEG Koopobewpieg Twv Nevtova,
Leibnitz kot Laplace, katéinée oto coumépacua 0Tt vIAPYAV peV oTadePEG AANG
vpyav Kot actafelg mAavnTikés Tpoylés, Omov WKpEG dtaTopayés Umopel KAT®
00 GLYKEKPEVEG GLVONKES VO 0ONYNOOVY UETA OO TMOAAEG EMAVAANYELS GE
ampOPAENTEG KOl OPACTIKEG UEAAOVTIKEG OAAOYEC TV Tpoyudv (Xpnotidong, O.
1997). H dwepedivnon g attiag ovtng g dopopds anotédese Epyo Long yio Tov
d1o (awtd ta mpdypazo givou 000 TOPALEVo, TOL OEV AVTEYW GALO Va. To. OKEPTOUAL,
(Poincare 1899)), ka1 Tov 0dnynoe otnv aviamtuén E€oxmv Bempntikdv epyareiny

oto pobnuatikd kot otn euotkr (Komorek, M. 1997).

Ot Fricke ka1 Klein wepapatiomkov v idwa mepiodo (Vorlesungen iiber
die Theorie der automorphen Functionen, 1897) e Tovg @OITNTEG TOVG TAVD OTIC
OVTOOUOIEG GUVAPTNOELS. AVALOYO cuumepdouaTa EPEAVIOVTOL SIACTOPTO GTOVG
J. Perrin xou W. Feller mov peAétnoov v kivinon Brown ota Biprio Les Atomes
kot Introduction to Probability avtictowyo, kabmhg kot e aveEdpmmta apbpo ko
aAAnroypagioa towv Esher xar Coxeter x.a. (Barnsley, M.F. 1993, Devaney,
R.L.1993).

[Mopdého mov tO0 BewpnTikd Kot TEYVIKO €pyoreio TG €pevvog MTOvV
neplopiopévo, ot épevveg tov Laplace, Maxwell, Poincare dn eviémcav v
advvapio e SvvatOTNTAG TPOPAEYNC KOl TOV EGPUAUEVOL LOVOSPOLOV ouTiog-

anoTEAEGLOTOC TG KAUGIKAG (UNyovioTiKAC) avTiinyng tov kKocpov omd tov 19°
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owwva. H ovvolkn (moykdéoa) dvvatotnta mpoPfrieyng mopépeve Bewpntikd
EVEPYN, UE TNV EMOTNUOAOYIKY TOPAd0yn €VOG TOVTOYVOOTIKOV  OVTOG
(«daipovac» tov Laplace), oAAd ftav NON wapadekTd OTL O HOVOSPOUOG onTiog-
OTOTEAECUOTOG TNG KAUGIKNG QUOIKNG OMAAdY| 7 1oyvpn ortiokpotio, OEV MTOV
whvto povodpopos. Me ) petdfoacn otov 200 cidva to pobnuoatikd epyoieio

eEelyOnkav TeplocoOTEPO.

Meietinkav véa oynuate (Kloaopatoedr oynuata 1 fractal), mov
eupdviCav avToopodTNTA Kol GALEG EVIAPEPOLGES 1O10TNTEG KT TIG cLVEYELS
emavaiyelg tovc. 'Eva oxoio tov F.J.Dyson ywo to véa oynupata: Fractal eiva
o Aéén mov emvonBnke aro tov Mandelbrot yia va weprypawer éva ueyalo abvolo
amd  polnuotikd  avukeiuevo, mwov omotéAecoy  otabud oy elédiln  twv
noOnuatikwv. Xopoxtnpiotnkay «waboroyikar» N «Tépatoy omo Tovg Hobdnuatikoig
tov 19°° auchva yiazi dev taipialov otny Kavoviky yewuetpio tov EvkAeion xar v
Kavovikn ovvouixh tov Nedtwva. Avtd amotéhecav ouwg v apyn, (Le to Cantor
set kou v kaumOAn Peano), tov poviépvov podnuoatikov. XOpeovo pe tov

Mandelbrot o uaOnuotixoi tov 19°° ouwva orepodvray paviaciog n pdon Suws oy

(Mandelbrot B. B. 1983).

AVOATIKEG ADGELS KOl TPOGEYYIGTIKA GUVOAL AVGE®V Katd TV €EEMEN
duvapukov cvotnuatov peketnnkav and tovg Kolmogorov, Arnold, Moser (cto
Komorek, M. 1997). Enuovtiky ®Onon ot perétn g eEEMENC TV SVVOIKGOY
CLOTNUATOV -0TN X0OTIKN €EEMEN TOVG €0WKOTEPA- d0ONKe amd tov E. Lorenz
(1963) otV gpyacia tov yo T dvvatodtTa pete@poroyikdv tpofréyewmv (Gleick,
J. 1990). O Lorentz giye mhéov o1 S1dBECT] TOL TOV NAEKTPOVIKO VITOAOYLIGTH], £VaL
OVOVTIKOTAGTOTO TEYVIKO epyolreio yo T HEAETN TV TOOVOV HEALOVIIKGOV

HOVTEL®VY Kot TNV eEEMEN VOGS SUVAUIKOD GLGTHHOTOC,.

H e£&MEN TV NAEKTPOVIKADV DTOAOYIGTAV TO TEAELTAIN XPOVIL 3GV VEQ
®Onon ko véa gpyoreio peAémne tov duvokdv cvotnudtov. H Bsopia g un
ypopkodTNTag avantuydnke 1ol o peydio Pabuo, meptrapupdvovrog pebddovg
Moewv g e£EMENG SLVOUIK®OY GLUGTNUATOV GTN ULGIKY] KOl GTO LOONUOTIKA,

pali pe o ocvvaen véa yeopetpio. (Mandelbrot B.B. 1983).
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H mopamdve oavadpoun ovESEEe TV 16TOPIKN TPocyylon g Bewpiag.

> ovvéyeln ivor akolovbei 1 emoTnUOVIKY El00y®YN 0T Bewpia.

2. Mn ypoappikOtTnTo 070 podnuatikd

2.1. Evcaymyn 6to dvvopIKa cueTpHoTo.

Ot Jwpopikég eflomoelg  eival  €EI0MCEIS MOV OMOTEAOVVTOL OO
CUVOPTNCELS HOG 1 TEPICCOTEPMOV OVEEAPTNTAOV UETARANTOV KoL TIS TOPAYDYOLS
TOVG ¢ TTPog TS aveEapreg petafintéc. Otav n aveEdptmtn petafint etvon
pévo pa n dpopikt| e&icmwon Aéyetatl cuviOng dtapopikn eicmon:

FOX, Y00, YOO, Y5 s y(0)® ) =0 (1)
Av 1 oepd Tov Y(X), Y(x), y(X) s ooy YOO givon ypappikh tote kot
uovo tote 1 Swpopikn eficwon Aéyeton ypoapuwky (Bronstein, I. N. and

Semendjajew, K. A. 1991, Mrovving, T. 1997).

Av 1 aveaptnm petafint) eivor o xpdvog t (dnAadn 10 GVOGTNUO oG
eEeMooeTon ¥povikd), T0 GOGTNUO TOL TEPLYPAPEL N OlaPopikn e&icwon Adyetal
dvvapko. H dwpopikn e€iowon, (differential equation) meprypdpel pio ocvveyn
petafoln g mpog 1o ¥pdvo. Mia acvveyng Hetafoln Umopel va Tepypapet pe
BonBewo o axolovBiog (difference equation). H e&éMéEn g axoiovbiag Pp
Taipvel T popen ovvey@v emavainyemv (Iterations), mov avrtictoyobv oty

oLVOEGT GLVOPTNCEWV:
to , T(to), F(f(to)), F(F(f(t0))) «ovvvvvrrvrnnen. (Devaney, R.L.1986).

H évvowr Iteration ypnoyomoteiton moAd cuyvé oty gpyacio avth. ‘Eva
GUGTNULO JPOPIKADV EEICHOGEDV OOV OAES elvar Ypappkés ovopaleton YpoppKo,

SLPOPETIKA OVORALETOL PN YPOUPIKO dVVapIKO cvoTtnpa (Mrovving, T. 1997)

Ov mepiocdtepeg e€lomoelg mov meptypdovy v €EEMEN dUVOLUK®V
ocvotudtev eivor pn ypoppikéc. H emilvon pog pun ypOoUUKNAG SlQOpIkng
eElowong etvar ovvnBc GLGKOAOTEPT KOl TOAAEC POPEC LOVO TOTIKA OLVOTN M|
KATQ TEPImT®ON HOVO aplBuntikd dvvorr). YTApYouv OopKETEG TPOCEYYIOTIKES

péBodol O6mov o N MEPIGGOTEPES UN YPOUUIKES eEl0MOEIS Tpooeyyilovtal mg
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YPOUUIKEG Y10l TNV EMTEVEN OVOALTIKOV ADGE®MVY, Uol Oladtkacio Tov ovoudleton

ypappkomoinen (Nonnenmacher T. F. 1996, Xat{ndnuntpiov, 1. 2010).

Qc1000 givar GuYVA dSvvatd 01 AVGEIS LN YPOUUK®OV SUVUUIK®OV EEI0MGEMV

va avayovtal o€ AVoeglg avtoopototntag g nopeng (Nonnenmacher T. F. 1996):
X(A)= 1" x(t) 2

e avaloyio pe TNV QVTOOUOOTNTO TTOL EUPOVILOVY YEMUETPIKA Oy LT
(evotnra 3.1.) «xdPe ovvapmon FA)=A"f(t) pmopei va yopaxtnpiotei ©g
OVTOOpOY, KOl ETAVULAUBAVOREVT LIE YOPOKTNPIOTIKT S1AGTACT CLTOOUOLOTNTAG
o Kot givor aveEaptntn amé v Kihipoke ypovov (1). H yepaxtnprotiki
dwastaon a sivar un axépoatog apOpog (Nonnenmacher T. F. 1996, Mmovving, T.
1997) Ot mapomdve €vvoles, €01KE 1 £Vvolo. GVTOOROLOT T ELPAVICOVTOL TTOAD
oLVl otV gpyacio avtr. & avaroyia e v eappoyn g vrépbeong otn Adon
YPOUUKOV S0QOPIK®OV EIGOCEMY, 1] AV TOV U YPOUUK®OV SIEVKOADVETOL ATd
epoppoyn g Wiomrag g avtoopotdtrag (Self-similarity), (Nonnenmacher T.
F. 1996, Schroder, M. 1991).

2.2 X0tk ovpmeprpopd, owdypappo Feigenbaum.

Mo amd TIg ONUOVTIKOTEPES UM YPOUUIKES dopopikéc eElodoelg tvar 1

Aeyouevn Aoyotikn e€locmon:
dP(t) /dt=k P(t) (L-P(t)) 3)

H Loywotikn| e&icmwon umopel yia mapdoetypa va teptypaeet tnv €EEMEN TOV
TANBvopov evog Proroyikol €idovg o€ éva amopovouévo vioi, 6mov K o puluodg
avamopaymyng tov €idovg kot L to péyoto Opo mAnBuopov. Xe popoen

axolovBiog kot pe péyioto minbovopod L=1 eivau:
Pn+1=KPn(1-Py) 4)

Ed®d n axorovBio meprypdopet tnv e£EMEN o€ €va AMOUOVOUEVO GOGTNUO

evog TANOLGLOD Py TNG YEVEAC N, & GYEoN LE TOV cLVTIEAEDTH avorapaywyng K. O

25
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apOuog pn ekppaletar og vromoAlomAdoto tov 1, ( pn < 1). O ocvviekeotig k
OVTUTPOGMOTEVEL TOV HEGO OPlOUO amoyOVEOV ava dtopo tov TAnBvcpov (oxetileton
Y. TOPASELYHO HE TNV EMAPKEL TPOPNG), KOl KLUOIVETOL GE GULYKEKPUUEVA

nepdmpila Tudv K 6mov 0<k<4.

H &&éM&n tov mAnBuopod g emduevns yeveds pn+1 €ivarl avaioyn tov
ouvtedeot avomoapay®yng k kot tov wponyovpevov TANBLGHOL pn, YYNAN Tiun
EMOUEVNG YEVIOG Pn+1 EXOVUE HE DYNAO oLVTEAESTN avamapaymyng K kot vynid
mAnBuopd tponyoduevng yevids pn. Epdcov 1o cuotua givar amopovopévo Kot 1
TOGOTNTA TPOPNG otabepn, M ovveyng avénon tov mANBvcpov Ba odnynoet
AVATOPEVKTO 0 EAAEIYN TPOPNG Kot BAvato evog TURUATOG TOL TANBVGHOV, TOV
QLOIKA dgv B GLUUETEXEL OTN JLOIKOGIO AVATOPOY®YNS Yo TN YEVEA pni1. Ot
Bavarol avtol meprypdpovror pe tov 6po (1 - pn). O TAnBocudc eivar advvaro va
etéoel 610 BewpnTikd PEYIGTO TOL Py = 1, YTl T0TE TO €1d0¢ Oa e€apaviotel and

™V amOAVTN EAAELYT TPOPNC.

Me 1 Bonfeta NAEKTPOVIKOD VTOAOYIGTY| UTOPOVLE VO VITOAOYIGOVUE TV
nopeio. Tov TANBVoPoD Yoo TOAD peydho N kot Yoo Oheg Tig tég 0<k<4. To
dwypappo g Aoyotikng eficwong mov oynuotiletor pe owtdV TOV TPOTO

ovopaletar dtarypappa Feigenbaum:
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k
Ewova 1: Aigypopuo. Feigenbaum
To dudypappa epeaviCet Tig dvvatég eEerilelg tov TAnBvucpov oe oxéon pe
TG opopeg TéS tov k amd 0 € 4, wor eivor ypnolo epyoreio yuor v
KATAvONGT TOV EVVOLOV TNG UN YPARMIKOTNTOS. O emayytkdc oynUaTicpog Kaoe
VEQG Pn+1 OTTO TNV Pp xopoktnpileton cav exavainyn (iteration) g akolovdiog pp.
H axpiprg pobnuatikn datvmwon tng évvolog iteration givat:
P 1 =f(Pn)
Ké&be ocvvapmmon f(Xn) mov oynupatiCetor pe emavariyelg (iterations)
STLTTAOVETAL AVAAOYOL:
X n+1 =f(X n)
H tyn X ovopdleton otabepd onpeio (fixpoint) g ovvdaptnong avtig
oTav oyLvEL:
x = f(x)
27
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H tyun X ovopdleton otabepd onueio 0ebtepnc meptoOdoL TG GLVAPTNONG

QTG OTOV KOTA TNV EMOUEVT] ETAVAANYN 1GYVEL:
x = f(f(x))

H tyun X ovopdletar otafepd onueio mepiodov K, g cvvdptnong avthg

OTaV 1GYVEL
x = f(x)

H ocvvéptnon xatd 11 cuveyeic emovainyelg g N oynuatiel po ypopun
(tpoyrd) ot YPAPIKN TOPACTAGT, L0, YPOLUUY T OTOl0 Y10 OPIOCUEVEG GPYLKES
Tipéc Xo pmopel va teivel oto dmepo. H tpoxié g f'(Xo ) ovopdletar tote TpOoyLé
ora@uyne. Avtifeta pe por apytkn TN Xg, KO UE TN HETAPANTA X TNV TEPLOYN
NG TIAG Xo, Efvan Suvatd vo mopatnpycovue 6Tt 660 peyardvel to N, tote 1 1'(Xo)

va tetvel va mincualetl oto otabepd onpeio X:
lim f'(x o)=x

To otabepo onpeio X ovoudleton tote enueio £AEng (attracting fixed point)
™m¢ mePLodov N g e&icwong X nv1 =f(X n) (Devaney R.L., 1986, Xat{nonuntpiov,
1. 2010).

Meletovtag topa to ddypappa Feigenbaum dwmctodvooue ta €€1g:

[Na k<1 npn — 0 (O mAinbuoudg ocvykiiver oto 0). Andadn o pvOuodg

YEVVINGE®V givar TOAD pukpog Kot to €id00¢ Oa eEapavioTel.
[a 1 <k<3 1 pateivel og kdmolo cuykekpévo aptopd.

X ocvvéyewn v peyorvtepa k (yua 3< k < 3,25) dwamotoverotl 1 vmapén
dvo otabepmv onuelowv kot wapovotdletal pol OlKAGO®S O6mov Ot TWES Pn

TOAOVTOVOVTOL AVApIESH oTa dVO oTabepd onueia tng devTepng TEPLOSOUL.

H oOwmiotoon oavt) emavoAlopPavetal Kot  €VIOYVETOL UE  HOPON
yrovooTiadog yo peyarvtepa K, (otabepd onueio e mepidodov 4, 8, 16 khn.), Emg

OTov TEAIKG Yo P cvykekpipévn Tiun K epeaviCeton po eEapetika morvmriokn
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Kol pun pofréyiun dopn TV TPOLOV TV onueiov p, . Edd, €0t kol pikpég
OAAOYEG OTIG OPYIKES TIHEC KaB1oTOOV advvaTn TNV TTpoPfreyn g eEEMENS TOL
mAnBucpov péca ot yrovootifada twv mlavov eEgliéewv. H cupmeprpopd avth
ovopdleton yaotikn (Devaney R.L. 1986, Xat{ndnuntpiov, L. 2010), kot yio awtd
N OBeopio e£EMENG SVVOUIKOV GLOTNUATOV AVUQEPETAL EKANIKELUEVE KOl GOV
Osopia TOV yéovg, (evoeKTIKd:

http://www.cmp.caltech.edu/~mcc/Chaos_Course/Outline.html).

H yootikn cvumepipopd @aivetar va mavel amotopo yio pio Ty k=3.9,
omov gppaviCovron (amoAvtog un avapevopeva Ba Aéyape) 3 otabepd onpeio Ko
povo. Opwg apéomg petd n yovootiBada Tmv Tpoyidv e&okolovdel odnywdvtag
A g yaotiky] cvuneprpopd. H Eaopvikn gppdvion tov 3 otabepdv onueiov
HEGO OTN YOOTIKY] GUUTEPIPOPE TV AmEP®V onueiov mov mponyndnke eival
EVILTIOGLOKTY]. TO GOVTOHO SIGAELLLLL TNG YOOTIKTG COUTEPLPOPAS Elvar YvmSTO Kot

ocav Taén péca oto yaog (Devaney R.L. 1986).

H mapakorotOnomn g e£EAMENG Tov TANBLGHOV GTO TAPATAVE® SLAYPOLLLLLOL
otafnke dvvar pHOvo pe TV €EEMEN Tov poBnuaTKOD gpyaAieiov Kot pE TN
Bonbeta Tov H.Y. Ot ekmAnKTiKES SOMOTOGEIS TOV TPOKVTTOVYV amd TN UEAET
TOV OLOYPAUUOTOS Kot 1) TPO0O0G OAOKANPMG NG Bewpiag kot eméktoon Oa Mtov

adVVaTES YOPIg TV €EEMEN TV TAPATAVE® EPYAAEI®V.

2.2.1 Avélvon tov dweypappatog Feigenbaum kat yevikgvon.

Avoivovrtag meptocotepo to dtbypoppa (Devaney, R.1990) dwamistdvoupe

oTL:

a. Ot emavornyeig (Iterations) g Aoyiopikng eEicmong Taipvouv ypryopo

AmPOPAETTEG KO TTOAD SLOPOPETIKES TILES Y10 GLYKEKPIUEVES TIHES TOL K.

B. Qot1660 dm®G avaPEPONKE, eival EKTANKTIKO OTL Y10, CUYKEKPIUEVES TIUEG
tov Kk (k= 3,839) gueavileton po mepiodog 3 povo onueiov éaéng P(1)=0,149888,
P(2)=0,49172, P(3)=0,959299 ka1 m &&MEn g Ttpoyldc mavEL Yoo TO
ovykekpuévo K va givor yaotikn. T'a v axpifeia égovpe tpelg (ACLUTTOTIKG)

otafepéc Tnéc. AveEaptnra amd 1o onueio X pe 1o omoio Eekwvape, aveSdptnta
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ue otdnmote mponyndnke, n Tiun g P(X) Ba eival povo pia amd Tig mapomdve Kot
Kopd GAAN Ty o0ev eivan dvvartn. Ta onuela avtd amoteAobv o ampOGUEVT

Ta&n o y1ovooTdoa anpOPAETTOV TPOYLDV.

Y. Ymapyovv onueion OTov HKPEG SopopEG TG UETAPANTNAC X 001yodV o€
TpoYEG TOAD pakpld amd v apyikn. Tétown onueia vadpyovv (oto k=4 yo
nopddelypa) 6mov PiKpEG dtopopés and Xo= 0,5 o€ Xo= 0,501 1 oe £€0T® GE Xp=
0,5001, ko 0dNyoHV G€ dPOUOTIKES LETABOAES TOV TPOYLDV TOV CLOTNHLOTOG KO GE
actaleic Tpoyég (unstable orbits). Edom éxovpe gvaicOntn e&aptnon omd Tig
apyIKéG oLVONKEG TOL SVVOIKOD GCULGTNUATOG, EYYEVES YOPUKTNPIOTIKO TV

YaoTIKOV cvotnudtov (Devaney, R.L. 2003).

H evaicOntm &&apmon oamd 11 apywés ovvOnkeg Oev  amoteAel
YOPOKTNPIGTIKO HOVo NG AoytoTikng e€lowong. Kdbe yaotikd dvvapikd chotnua
yopokmnpiletor amd v wWidtrTa ovt). H mopondveo ovvBetn  Svvopikn
oLUTEPIPOPA, (YVvwoTn Kot cov «eXplosiony), peletdtatr cvotnuatikd ord o 1980
Kot omoteAel véo medio Epeuvag oty e£EMEN TV pobnuotikev (Xatdnkuplakov,

K. 2004, Devaney, R.L. 2003).
[evikd éva Suvapkd cuotnua e Avor THmov
F(x)=c &* ue ¢>0, z=x+yi (5)

Tapovotdlel tovhdyiotov Eva onpeio (C=1/e), 6mov ot TpoyLEC avTi va givar
OYETIKOL TEPLOPICUEVES, OTOLOKPOVOVTOL OPACTIKG Kot yeEUIlovv OAOKANPO TO
uyodikod emimedo. To ovvolo onueimv Julia (to omoio avaeépetar mo Kdatw),
napovctdlel ) peyoAvTePN evaicOntn €£dptnon omd T apyikéc cuvOnKeg e
oxéon pe 1o dAlo yvootd ocvvora, (Devaney, R.L. 1990, Xat{nonuntpiov, L.
2010).

2.3 EAkvoTéc

Ta mopamdveo mopoadeiypoto pn  yYPORUIKOV eEloMoe®my  gival  povo
EVOEIKTIKA. YThpyouv avoapiOunteg pun ypoppkés eEI0MGELS OTN QLOIKY KOl GTO.
pobnuatika (m.y. Oedpnua KAM, Kolmogorov-Arnold-Moser, Oedpnua Poincare-

Birkhoff, mpoceyyiceig Oewpidv dratapayng K.o.), oV KATAAYOUV OU®MG TAVIO GE
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AVALOYEG OOMIOTOCELS OTMG UE TN AOYIoTIKY e&iomon. AnAadn o€ po ampOPAenTy
xovooTipada tpoyumv, epeoavifovionr kdmown otiyun otabepés douéG Ol omoieg
QOIVETOL VO EAKOVV OGVUTTOTIKA TIG YEITOVIKEG TPOYLEG. ZTOV YDPO TOV PAGEMV Ol
dopéc avtég ovoudlovtar ehkvotég (attraktors) oakpiBdg AOy® ™G mopomTave
1010TNTOC, Kol OOTEAOVY EKQPOCT TAENG 1| otabepdtnTag Katd v e£EMEN ToL
dvvaptkoy cvotpatoc. H évvola tov ehkvot| amotedel Kevipikn] Evvola TG pn

ypoppkotntog (oto Komorek, M. 1997, kot Mrobvng, T. 1997).

‘Eva oyetikd andd mopddetypo elkvoty givor 1 meptypaen g e€EMEng
eEavaykaopévng talavioong pe tpin otov yopo TV @doewv. O €AKLOTNG
amotedel o EAAElyYM M KUKAO OTOV OTOI0 KOTOANYOLV Ot TOOVEG TPOYIEG
avegapmnta amd v mopeia Tovg. Xav éva mo cHvleto Topdostypo mopatiBeTat o
o YveooTog {omg elkvotig, 0 ehkvotig Lorentz. O E. N. Lorenz poOnpatucog
Kol LETEMPOADYOG, aoYOAONKE He TNV €EEMEN TOV LETEMPOAOYIKADV QOIVOUEV®V
kol €0ece T1g Pdoelg g yootwkng Beswpiog ot petewporoyia. H éxppaon
QUIVONEVO TNG TETALOVOOS, TOL avaPEPETAL otV gvaicOntn e&dptmon ond T1g
OpYIKEG OCLVONKEG OLTOV TOV  GLOTNUATOV, &ivol Ok  TOL  emvonom

https://el.wikipedia.org/wiki/®awvopevo e _metaiovdoc.

Av o wetodobdoa kivioel ta ptepd s otov Aualovio, umopei va. pépel

Ppoyn oty Kiva.

O gAKvoTg OV £MVONCE Kol £ival YV®OTOG Kol MG TAPAEEVOS EMKVGTIG

etvat o0 e€N¢ :
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Lorenz-Attraktor fiir r = 28,0 = 10 und b = 8/3.
Der Trajektorienbereich, den die Ebene Z = r — 1 = 27 verdeckt, ist punktiert
(Lanford, 1977)

Ewova 2: EAxvotig Lorentz

‘Eva. Bacikd kowvd yopoKTNploTiKO ToV €AKLOTOV @aivetal Mon omnv
napanave sikova. H avaivon g dopung, oonyet e Oho Kot PkpOTEPES 016G OOUES
Kot pe Tig id1eg 101otteg. H 1d10ttor avti ¢ avtooporotntog (self-similarity),

avaeEpOnke NOM IO TAVO OTIG U YPOUUKES EEICMGELS oTNV EvOTNTA 2.3.

Yvvoyilovtog Ta Topamdve 1 TEPLYPUP TG €EEMENG €VOG SLUVOLKOD

oLOTNHOTOG UTopel va 000l £T61 pe HLVO TAVTOGTLOVG TPOTOVG:

1. Me Moeglg tov eElodocewv e£EMENG TOV PN YPOUUIKOD GUGTNHHOTOC.
Oumgn A0om 10V GLGTHUATOS ATALTEL TTWO TPOYWPNUEVE LaONUOTIKA EpYaAEia KOt
dev glvanl mavto dvvarn. Xtig evotteg 4.1, 4.2 Ba epuPabdvovpe mep1ocdTEPO GTO

onueio avto.

2. H meprypapn g e£EMENG TOL CLGTNHOTOG HIEVKOADVETAL OUWG TOAD UE

™V VPN EAKVGTY| TOL GUOTNHLITOG GTO YMDPO TV PACEWMV.

21 debtepn mepintmon givar apketd vo yvopilovpe og o Badud yepiloovv
oL TPOYLES TO YMPO YOP® Kot PEca (AOY® OLTOOHOLOTNTAG) TOL EAKVLOTY. AVTO

exQpaleTar e TN OIOTACT, OVTOOUOLOTNTOSC TOV EAKVLOTH, M omoia &ivor unm
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OKEPALN KOL OTWGONTOTE UIKPOTEPT OO TNV TOMOAOYIKY O1AGTOCT) TOL YMDPOL

eaoemv (Komorek, M. 1997, Schroder, M. 1991).

3. Mn YpOppIKOTNTO 6T YEOUETPLO

O&Am va Yvopion Tog ErAace 0 Oedg ToV KOGLO.
Ag e evOlQéPeEL TO £va 1 TO AALO PAIVOULEVO,
VIO TO TPIGHA AVTOV 1 TOL AAAOL GTOLYEIOL.
BOéo va ndbo TG oKEYELS TOL.

Ta vwéLowma etvol AeTTOUEPELES.

Albert Einstein
3.1 Ewsayoyi oto kKhaospatoedn oyfpata (fractal).

O K. Falconer oto Bipiio tov Fractal Geometry ypaost: H AéEn opdxtal
etvar ocav ™ AéEN Con. Mrmopeig va meprypdyelg Tic factkéc tng 1010TNTEg Kot Ta
OepeMmon ototyeio oLV TV OIMOTEAOVY OAAL dev pmopelg va TNV KAEioELg og évav

opouo.

" eivon éva

Emyepovrog va opicovpe kdnwg v évvolo Ba Adyape ot
YEOUETPIKO oyfua mov pmopel va vrodwonpebel oe pépm, kébe €va amd To omoia
etvar éva avtiypapo pewwpévov peyébovg tov cuvorov. Ta Fractals eivan yevikd

OLTOOLOW GYNLLOTA aVEEAPTNTA OO TV KApoKa."

To khaopatoerdn oynuote mpotddnkav v oekoetia 1970 amd TOV
Benuit B. Mandelbrott cav o mbavy véo yeopetpio yoo v meptypoen ™G
evong. To Mandelbrot set eivor to mo yopakTNPloTIKO GMC GYAUA, TOL
ovopdotnke Kou peletiOnke amd tov 1010 (o OHOPET  OMEKOVION

https://www.youtube.com/watch?v=zXTpASSd9xE).

[Tpoépyeton amd T perén Aoemv g 0koyévelog eElodoewv Qc(y)= z°+C
(z, ¢ wyodkoi). Mandelbrot Set givat to 6OVoAO TV TIUOV Z= X+iY 6TO UIyadikd
eminedo yio o omoio n Tpoyld Tov Q. dev teivel oto dmepo. o avtd T0 AdyO N
ONULOGi0 TOV YPONATOV TOV oYUaTdS Tov (PA. kdva 3) Eykettal akpidg o
oyéom Toug pe Tig Tpoylég dopuyng (Devaney, R.L. 1990). Aniadn to mepiypoppd
TOV amoteLeiTon amd o onueio Ta 0Toio ATOTEAOVV TO OPL0 TV TPOYLDOV OUPVYNG

TETPOYOVIKOV GCLUVAPTNGEMV TOTOV

Qc(2)=2"+c (6)
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pe Z kol C pryodwkovg aptBpovc. Ot TETpaymVIKEG OUTEG GLVOPTNHCELS
nepAapPdvouv ToAEC €181KOTEPEC Kartnyopies (m.y. To obvora Julia, ue avtiotoyo
Khaopotoedég (fractal) To Julia Set x.a.) kot pe v évvola avt to Mandelbrot Set

amoteAel AeEikd TV Khoouatogddv dopmv (Devaney, R.L. 1990).

Eicéva 3: Mandelbrot Set

IMo to onpeio Tov pryadikov emimédov pe |Z[>2 6mov ot tpoyég e Qc(2)
dwapevyovv, to ypodpa tov Mandelbrot Set givon yapaxtmpiotiko. Me pavpo (péoa
010 Tepiypappa) ivor to onueio Twv omoiwv ot Tpoyég o dapevyovy. Me dompo
elval to onueion TV omoi®V Ol TPOYLES JPEVYOLV GYETIKA Oapyd, HE OAOEvol
EVTOVOTEPO KOKKIVO €lval To ONUElR TOV 0molmV 01 TPOYLES SoPEDYOLY OAOEVAL

ypnyopotepa (Devaney, R.L. 1990 Marny F., Sylvia L. 1991).

Avtooporétyta ota fractal, sivar n 1010t 670V G KAOE EMTOVAAYN TOV
oyfuaTog Kabe koppdtt Tov givan idto pe 1o apyko vred khiparta, Fractals for the
Classroom, Part 1: Introduction to Fractals and Chaos (Peitgen, H. O., Hartmut,
J., Saupe, D., Maletsky, E., Perciante, T., Yunker, L., 1992a). H 1010mta avt
givon  gppaving oto Mandelbrot set. Tevikd o1 Poowkés évvolec NG

enavainatikotytag (lteration), avrtoopowotnrag (Self similarity) wor n
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YopokTNPIeTIKY dtdstacn g (Self similarity dimension) mov avagépbnkav otnv
gloaym®yn Yy 6to. SUVOUIKE cvotnuata (evotnta 2.2), £xovv Kabolkn 1oyd o

yveouetpio tov fractal.

H dueon oyéon g yeopetpiag fractal pe v e&éMén tov duvauikodv
CLGTNUATOV POIVETOL OO T1 GVYKPLION TOV TOPUKATO dtaypappdtov Feigenbaum

kot Mandelbrot set:

Ecova 4: Mandelbrot Set xoz didypoppa Feigenbaum

Yuykplvovtog TN YpOoeiKY Topdotocn g AOYIoTIKNG e&iomong, pe v
amekovion tov Mandelbrot Set, kot dtatnpdviog — 2< k =Re ko ¢ < 1/4, (K ko €
ot otobepéc TV eElodoemv (4) kot (6)), SMOTOVETOL Ue TPOTO EKTANKTIKO Kot
Gueco m towtion tov Kpiclpwov onueiov k= 1/4, k= -3/4 ko k= 3,839 tov
dwaypappotog Feigenbaum mov mpoavaeépbnkav pe tovg kopuBovg tov Mandelbrot
Set (ewova 4), Fractals for the Classroom, Part 2: Complex Systems and
Mandelbrot Set (Peitgen, H. O., Hartmut, J., Saupe, D. 1992b). AX\a

KAoopatogd oynuata, e£icov EKTANKTIKE OTIG WO10TNTES TOVG, Eval TO TPIY®VO
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Sierpinski, to Cantor Set, n ypappt von Koch (BA. 3.4) k.a. (Peitgen H.O. et al
1992 a,b).

EnavalapBdvoope Opwmg €0 0Tl To. PACIKA YOPOAKTNPIOTIKO OA®V T®V

fractal eivon (Devaney, R. L.1990, Peitgen H.O. et al 1992 a,b):
H avtoopoidtro.
H gmavainmrikdmra.
H pn axépoun d1dotact avtoopotdtntds Toug.
3.1.1. AvdoTOON CVTOONOLOTNTOC.
H dudotaon avtoopotdttog:

log(N) logN(e)
D=—— = lim — (7
Log (L/¢) e—0 log (1/¢€)
givon appnrog apbudc. (Devaney R.L. 1990, Peitgen H.O. et al 1992 a,b ,
Nonnenmacher T.F. 1996). N(g) givor 0 aptOpdg T@V HEPDY TOV AVTOOUOLOV
OYNUOTOG OV TPOKVTTOLV LE KABE emavainym, 1 didotaocr avtoopototntog D
etvar to 6plo tov ekBétn oLV AOYov avtoopordTTog Yie €—0. To e—0 amodidet

NV 0G0 TO dVVATOV UIKPATEPT KATLOKO HLETPNONG.

O mopamdve opiopdg TG SIICTUCTS CVTOOUOLOTNTOS ~TTO OTAOTONULEVOG-

xpnoonomdnke oty epyacio pog (kepdioo VII 1.10, ko 1.12 o).

Me mopdporo tpdémo vmoAoyileton kot M dwdotacn kutiov  (BoX
Dimension), ka0d¢ ko pébodog (Yardstick) Tpocéyyiong ypopupumy, Tov 0d1yody
omv 0 TN doTaong Y OMOC KoL O VTOAOYIGUOC HE TN OldoTooN

avtoopordtntog (7), (Peitgen H.O et al 1999, Nonnenmacher T. F. 1996).

Avagépovpe 6to onueio avtd 6Tl 0 OPIGHOC NG dtdoTaong eaptdtotl amd
™V ekdotote  poOnuotiky  ontikn  (evkAeidewn,  TOMOAOYIKY,  OlUOTOOM
OLTOOLOWOTNTOG K.AT.). Xg pia mpoomdBeia va Yivouv KaTovonTd To KAUGLOTOEWN

oynuota, podnuatikoi 6nmg o C. Caratheodory (Kwvotavtivog Kapabeodmwpng), o
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F. Hausdorff xoau o B. B. Mandelbrot yevikevoav v doucOntikny €vvola g
dldotaong yio vo, TEPAEPouy TiG THES pn-aképatov apBuny. O mo mepimhokog
opopdg ¢ dwdotaong tov Hausdorff elvar yeopetpikng @vong av ko givot
Bacwopévog teYviKG oTo gpyoieion NG pobnuotikng oaviivong. Avt)y v
katevbuvon, petald GAlov axoiovdnoce kor o Besicovitch. H  avaivtikn
napddeon Tov optopov ¢ didotacng Hausdorff- Besicowitch, (Mrokémoviog I
2000), 6m®g Kol GAAOV HOONUOTIKOV TPOCEYYIGE®V TG €VvOlag TNG O1deTaong

(Gouyet, J-F. 1996, Kaye, B.H. 1994), &emepva Tovg 6T0)X0VG THG EPYOGTNG OVTNC.

3.2 IoTopiki] avadpopt] TOV KAUGHOTOELODV GYNUATOV

Etvporoywkd yw ta fractal -Nomen est Numen- 6nwg ypdget o 1610 o
dnuovpyde tovg oto Fractal Geometry of Nature (Mandelbrot B. B. 1983): H 1één
fractal mpoépyetar ano to lativiko fractus mov onuaiver 1o orwaouévo alia kar to

axavoviato. [lepiypagper onlaon t onuiovpyia oxovovierwy uspav (fragments).

210 eAMnvikd o 6pog Ba pmopovoe vo amodofel ®¢ KAUGHOTOEION
oynporta (Xat{nkopiakov K. 2004). Epsuvntéc 0nmg o1 Cantor, Peano, Lebesque,
Hausdorff, Besicowitch, Bolzano, Cesaro, Koch, Osgood, Sierpinski, Uryson

ueAétnoay e ta Topordve oynuoto t evon (Mandelbrot B.B., 1983).

H peyddn obnon ot yveoperpia tov fractal d60nke pe t ypnon
nAektpovikwv vmoroywot®wv. H LB.M. oand to 1974-75 diébete moOpovg ot
d1GOgom mpoypoppatioTdv Kot padnuatikev oto T.J. Watson Research Center. To
TOPOTAV® EPEVVNTIKA TPOYPAUUOTO OTEIMCOV o HEYAAN TOWKIAMO EQUPLOYDV
fractal mepi to 1983 (Peitgen, H. O., Richter, P. H. 1986, Barnsley. M. F. 1993,
Devaney R.L.1990).

H mepiodog petd to 1975 frov wdwitepa dNpovpyikn Kot SametodnKoy
epapuoyéc g fractal yeopetpiog oe 0lo 10 pdopa Tov oKD TepPdilovtog,
onw¢ damiotwong fractal yopoaktnprotikdv otov 1/f B6pvPo (Richard F. V. ka1
Mandelbrot B.B.), mpocopoinon vepdv, Pouvdv, dEVIPOV HE 0L YEVVATPLO KO
o ddotoor exavainyng fractal oynudtov k.o. H avantoén evog dévdpov m.y. Ha
UTOPOVGCE VO, TEPLYpaPel Katd mpooéyylon pe t uébodo twv Witten-Sander:

Diffusion limited agregassion. Ta mopondve coureptinednkay d1e€£odikd omd tov
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B. Mandelbrot oto xhooko tov Pifrio Fractal Geometry of Nature (Barnsley. M.
F. 1993, Peitgen, H. O., Richter, P. H. 1986).

H xevtpwn 18éa tov Fractal Geometry of Nature sivar 611 oyfuato ot
@Oon OT®G Pouvvd, VEQPN, OKTOYPOUUES TOAD OSVOKOAN TEPLYPAPOVIOL Omd TNV
evkieideln yempetpio. Avtifeto pmopovdv vo mePLypa@ovV He TN SOMIGTOON TG
OTOTIOTIKNG avToopoldTNTog Tovg kot T Ponbeie H.Y. O TolAaiog (1623)

TAPUOEYOTOV:

To piflio s @dong eivor ypouuévo oty yiwooo TtV uonuoTikoy ue
XOPOKTHPES TPIYWVA. KOKAODS KOl GAAG Yewuetpika. oynuoto, ue tm Ponbeio twv
OTOoIV YIVETAL KATOVONTO 0TOV avOpmTO Kol ywpic ovtd o epevvnTig Padilel o

oKkoteVvo Aafopivio.
O Mandelbrot dwmotdver oto BipArio Tov OtL:

Ta ovvvepoa dev eivar opaipes, Ta fovva Jev eIvol KWVOL, 01 OKTOYPOUUES OEV

elval koxAol ovte 1 aotpany tollosvel oe evBeia ypoyuun.

Evrtoniovtog tic dwapopéc g evkheidswog ko g fractal yeouetpiag,
napatifevrar cuykprrikd ta €€ng (Barnsley. M.F., 1993. Mandelbrot, B. B. 1983):

EYKAEIAEIA TEQMETPIA KAAXMATOEIAHY TEQMETPIA
(FRACTAL)
[Teprypdpel mopadoc1aKA GYNLOTAL. [Teprypdoet véa oynuota.

o , (Hhxiog Ayov dekoetidv)
(HAkiag ave tov 2000 etdv).

Xpnoipomnotel éva p€Tpo N po KAIpaKa. Etvan ave&dptntn amd kiipoka.

[Teprypdoet texvntd avtikeipeva. [Teprypdoet puoikd avtikeipeva.

Xpnoiponotel pofnpaTiKovg THTOLG,. Xpnowonotei aryopiBpovg
ETOVAANYTG.

ITivoxag 1: Xoyrpion evkieioeiag kou fractal yewuetpiog
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To abumoy eivar PTIAYUEVO UE EVOL GYEOLO TOV OTOIOD 1 GTOKPOYN COUUETPIO

elval Koo, KATO10 TOTO TAPOVGO OTHV EGMTEPIKY OOUN THS VONONS HOG.
Paul Valery

H npocPacipdmrd tov H.Y. oty kabnuepwvn {on oAAd Kot 6TO yOPO NG
eKTaidEVONG TOYKOGLOL TTL0l, OTTOKOAAVTTTOVY OAOEVA KOl EDPVTEPO TN GNUOGIO Ko

opop@ia g véag yempetpiag (Peitgen, et al. 1999).

3.3 Egoppoyf tov kiaocpatosddv cynuatov (fractal) otn ysoperpui

TPOGEYYION TS PVONG

Ta oyfuota otn evon o LTopPoVLGAV VO TPOGEYYIGTOVV GOV KAUGLLATOEON
OYNUOTA, MGTOGO GTO PLGIKE GYNUOTO 1) AVTOOUOWOTNTA dev €ival pobnUaTIKA
akpPng Ko 1 emavoANTTIKOTNTO 08 cuveyileton en” Amelpo. Mmopodue ®oTdG0 va

Bempnoovpe OTL TA GLOIKA GYNLOTOL

A.  Avti o pednuotikd akpipn avtoopoldtta yuo ke puoikd oyrua,

EUQOVILOLV GTATIGTIKY) CUTOOUOTOTNTO Y10 TO GYNLO OVTO.

B. Yrndpyet avototo kot Kotototo opro  emoviinyng.  (Evog
avBaipetog opiopdg TV opimv avtdv oty e&icmon (7) Ba propovoe va ivor Yo

ta uoika fractal max/e min >10, Nonnenmacher T. F. 1998).

Me t11¢ mopamdve mpobmobécels umopovpe vo. dOCOVUE TopadElypoTa
oynuatov mov Ba pmopovoav vo Tpoceyyletovy cov oyfuoto fractal: Néoen,
OKTOYPOUUES, KOTTAPA, 0EVOPO KABMG Kot EQapLOYEG TOVS GTNV PloAoyio wTpikn
K.Am. (Mandelbrot B. B. 1967. Mandelbrot, B.B. 1983, Schroder, M. 1991). T'a
mopaderypa ot gikoves 5 kot 6 (a6 to Mandelbrot, B.B. 1983):
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Eixovo 5: Kloaouaroeiong yewuetpio kai ovOpamivolr mvedpuoveg.

Exova 6: Klaouaroeiong yewuetpio kou Broccoli Romanesco

[Tpoxvmtel BEPata kot T0 TPOPANUA NG SLAGTACTG CVTOOUOLOTNTOS TMV
oynuatev g evong mov npoceyyiCovrar oav fractal. o ta dévrpa Oa pmopovoe
va omodobei didotoon avtoopodtrog 1,5 v o véen 1,3 kAxm. (H. Takayasu,
1990).
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Yov  TOpAdEyHo  €VOC  KAOOUOTOEWOVS OYNUOTOS OTNV  TOPOTAVED
npocéyyion oynudtov g @vong mapovoidletar €6 to fractal von Koch (
kepaiowo VI 1.12).

5
m? %;J“@h
|

Eiwxova 7: Tpouun von Koch

[To avalvtikd, Ko 6mwg @aivetor oy ewova 7, Kabe éva and to tpia
evBOYpappo Tupate Tov yopiletor Eavd oe tpia ioa gvBLYpoppa TUAHOTE, TO
KEVTPIKO Koppatt amd kdbe véo evBiypappo tpuqua (&) avikodiototonr kdbe popd

amd dVo € Ko 00T® KobeENC:

L=N(e)e T'evviitpra

(generator):

~— £

Iteration 1.
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Ot emovornyelc (Iterations) tng yevwnqtplog pmopodv  QULOIKA v
ovveylotovy en dmelpo. H didotaon avtoopodtrog and v e&icmon (7) tov

oynuoatog von Koch eivau:

log(N) logN(e)
== |lim —— =1,2618...... ue e=1/3 N(g)=4
Log (L/e) e—0 log(1/e)
H d1dotacn avtoopoldtntag g ypapung von Koch ypnoonomnke oty
gpyooio pog (kepdraro VII 1.12 B). Me tpeig ypapuég von Koch, po and kabe
TAELPA TOL OPYIKOV GOTAELPOL TPLYOVOL oynuaTileTon M yrovovigdadsa \Von

Koch:

Eova 8: Xiovovipado. von Koch

To xkaAbTePO {oMG TAPAdELY LD EQAPLOYNG TOV WOOTATOV TNG YPOUUNG OTNV
épevva otV Proroyia, givar 1 eneEepyosio TOV TEPLYPAULATOS KUTTAPWOV TUITOV
hairy Agvyoupiog g mpog v didotacn avtoopotdtntag (Nonnenmacher.T.F. et.

al. 1996). Ta «Ottapo ovtd JSwpodueva daTtnpody 1 SlIoTOoT TOLG
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avtoopoldotntog oto D= 1,29. H didotacn avtoopoidtnrag tov fractal von Koch
elvar D= 1,26. MeLeTdVTaG TOLG TOALUTANGLOGHOVE TOV KLTTAP®V LE TO LOVTELO
neprypdppotog von Koch, eivar dvvatd Kotd Tovg €pevvnTég VO TPOKLYEL

dyvmon tov kopkivov avtod (Nonnenmacher T. F. et. al. 1996).
3.4 Khoopatogrdn oyprato oTny £pyacio poc.

H mo méve ypopunq von Koch émwc mpoavagépbnke ypnoipomomnke
omv gpyacia pag. Akoun ypnoipomombnke okoun to tpiyovo Sierpinski, n
ypopun Cantor kot 1o cpovyydpt Menger. Ta oynuoata mov ypNCLLOTOU|COLE

avagépovrotl Eava oto kepdiao VI, kodikog 1.12.

o. Tpiyovo Sierpinski

=
-y N
£ pa  Ah A
A5 5 a5 £ £ 8 A

Eixova 9: Tpiywvo Sierpinski
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To tpiywvo Sierpinski (emvondnke and tov Waclaw Sierpinski 1o 1915),
KOl TPOKVTTEL Omd €vo. 10O0MAEVPO TPIY®VO OTO EGMOTEPIKO TOL  OTOIOL

ONUIOVPYOVVTOL GLVEXDS OpoLa LE TO apykd (PA. ewdva 9) Tpiywva.

‘Exer ypnopomombei oyeddv oe kdbe ddaxtik mpoosyyion tov fractal,

KOpla ot S1dackario g avtoopodToag (PA. kepdiao VI, kwducodg 1.10 ko
1.12.a).

B. I'poppn Cantor

Eixova 10: I'popun Cantor

H ypopun Cantor (emvonnke amd tov Georg Cantor 10 1883),
Tapovctalel TNV WUTEPHTNTA OTL 1] SACTUGT) AVTOOUOLOTNTOG TG Eval LKPOTEPT
amod éva, N MOAD OmAG Ol EMAVOAWELS TOV JWPICUOV TG 6€ €LBVYpapLe

TunpoTo TEtvouy og €va cbvoro onueiov (oxkovn tov Cantor, BA. kepdioo VI
1.12.y).

Y. Zeovyyapt Menger
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To oceovyydpt Menger (emvondnke omd tov Karl Menger 10 1926),
YpPNoomolEitar otV gpyocion pag povo otnv  aSoAdynon (teMkd TeoT

ta&vopunong oynudtov kepdraio VII. 1.126 kot kepdiato XI.)

Ewova 10: Zpovyydpr Menger

4. EnpaOvvoen ot 0copia

Ov Poaowég €vvoleg G un  ypoupkotntag €xovv  mapotebel oTig
nmponyodueves evotnteg 1.2 won 11.3, ko n evdeyodpevn mA0yY| TOVG Y10 SOUKTIKY|
aflomoinon og emdueva oTAdIL OVTNG NG £pYAciag Oev omoutel HEYHALTEP

eupadovon ot Bewpia.

QotO00 N HEYPL TOPO E6AYOYN OeV 0m0didEl 6€ Kopd mepintwon To
neplexOpevo kabmg kat tn onuepv eEEMEN g Bewpiag. H mpocéyyion g and
[ o €EEIOIKEVIEVT] OTTIKT Eival amopaitnTn Yo TV OAOKANPOUEVT] TapABEST
™G, amoutel OU®G To TPOYWPNUEVEG YVDoelg Betikov emotnuov. Ot 1d1eg oe
YeVIKEG YpapUESG €vvoleg Kal Pacikéc apyég mov 06OnKav otnv €loay®ynq TOV
TPOTYOVUEV®V EVOTNTOV divovial Topa Eavd, mopatifeviol OUmG EMGTUOVIKA
O OAOKANPOUEVO Kol PE TNV €vvolo OuTh €ival amapaitnteg 610 TAAIco TG
napafeong g avamtuéng kol ¢ actntikng g Bewpiog (Peitgen H.O. et al.
1994., Gouyet, J-F. 1996).

4.1 Evota0g10 0uvopIK®V 6voTnRdTmy
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H enilvon &vdg ovotquotog opopikav eSlomoemv  elval  Ommg
wpoovopEpOnke oty evotnta 2. 3 cuvBmg eopetikd TOAOTAOKN Kol dgv givat
navta duvatd va yivel avaivtikd. H eEEMEN evog duvapikod cuoTHHaTog pmopel
vo TapacTodel OUMG YEOUETPIKA MG U0 GUVEXNG POT| GTO YDPO TOV Pdcemv. Mg
oVTOV TOV TPOMO UTOPOVUE VO TEPLYPAYOLUE TS POCIKEC 1O10TNTEG TOL
OLOTNUOTOG UE OMAEG YEOUETPIKEG £VVOLEG OTMC oNueiol 1G0PPOTIG, TEPLOJKES
TpoyLE k.o H peAétn g cuumepipopds dnA. TG EV6TAOELOG TOL LN YPOUUIKOD
OLGTNUOTOG OTIG TEPLOYES OVTEC -MEPLOYES EOIKMY AVCEMV- UTOPEl Vo dMDOEL
YPNOWES TANpoeopieg Yy T pokpompdBecun eEEMEN tov ovotiuatog. H
npocéyylon avt amoteAel pe v e£EMEN tov H.Y. éva véo kat woyvpd gpyadeio

HEAETNG, OYETIKA amAd Kot 13taitepa aoONTIKO GTNV YEMUETPIKT TOV COAANYT).
4.2 Yovreleotéc Liapunov.
["a kB ameucodVIon TG LOPENG
Z+1=F(Py) 6mov Zy aviket oto R"
f:R"R"

n apOuionun axorovbio Zg Z; Z; Z ovopaletot tpoyld tov Zo

katow and v f. To onueio Zy ywo 1o omoio oyvel Zo=Ff(zp) ovopdaleton otabdepod
onpeio (fixend point) ¢ f. To onueio Zp=  (20), dNAadn otabepd onpeio katd
mv k-popéc ovovbeon g f, ovopdletar meprodikd onueio mepiodov K, kot n
tpoytd Tov K-meprodikn tpoyd g f (Devaney, R. L. 2003, Xattnonuntpiov, 1.

2010).
H gvotadero (katd Liapunov)tov taparndve onueiov opiletor g e€nc:

Av yua kéBe £>0 vrdpyetr 6>0 této10 Mote Yo KaOe dALO Z o TOL OVIKEL GTO

R" ue

| Zy -Z'g | <d va oydEl | Zo (270 | <¢ yia k6Be k>0. Mg amhd Aoy
n (2°0) . 1 k-gopéc cvuvBeon e f mapapével TorD Kovtd 6To apyikd onueio

/ , Kk ’ , ’ ’
Zy. Av gmmhéov woyvel T (2°9)— Zop k — o 10te TO onueio Zy ovoudletan
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ACVUTTOTIKA €VoTAOEC, ONA. ue v €1g dmepo ovvBeon ¢ f 1o onueio Zo

nwpoceyyiletal, EAKEL TNV TPOYLE GV UTTMOTIKAL.
['a éva cuvoro onueimv EAENC o1 optopol divovtat avaioya:

‘Eva khe1616 avarroiwto cOvoro A ovopdletot EAKTIKO OV DITAPYEL AVOLYTY|
yertovid U tov A tétota dote pe ' () va aviiket oto U 1018 Y100 k4O N— o0 var

wyoe f'(z) — A.

Ov weproyég €MEng (basin of attraction), 1 avtictoyo arwong (repeling)
KoOdc kor Mo oOvheteg €vvoleg g €EEMENG TOV SUVOUKOV CLGTNUATOV
opilovton og avrtiototyia pe ta mapanave (Devaney, R. L. 2003, Xoatindnuntpiov,
1. 2010).

Av16 o €yetl onuacio oty €EEMEN TV SLVOUIKOV GLOTNUATOV elval av
Ol TPOYEG TAPOUEVOVY «KKOVTO» 1M (ol 6TV GAAN 1 «oamopoakpOvovtow petalld
TOVG. XTNV ovoia LAGLE Yo pio pon THOVAV TPOYIDV GTOV YDPO PAGEWMY, Y10 TNV
e€EMEN evoc ovuvorov (ensemble) duvopikodv cvomudtev. Eival modd onpoavtikd

va yvopilovpe v eEEMEN Tov ensemple éoto Kot katd Tpociyyion.

H &&éMEn evog duvapkod cuetNuatog Yop® and éva otabepd onueio 2oy
umopel va mpoceyylotel pHe €vo YPOUMKO CUGTNUO LE TEPATMUEVES AVCELS Y10

Kabe k>0.
‘Eoto 611 10 Ypoppikd avtd cvotnua etvar 1o Ena=A &,

A=D (Zp) o wkopravdc mivakog TG anelkdviong. Xtnv KotdAAnAn faon o

A dryoviomoteital Ko ypAeeToL ®G:

OlvovTtag DKOAN TEPATOUEVES AVCELG GTO OLVOIKO paG ovotnua. Otav o
A dev daywviomoteital, o1 povadeg mov epeaviovion €@ amd T Jy®dVIO TN

popo1 Jordan kotastpéPovy T YpouUIKY evatddeto.
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Ot WBotpée ™m¢ Soydviov Tov mivoko A ovopdlovial GuVTEAESTEG
Liapunov kot otv 18avikn Tepintoon ypoupiking evotddelog |Kn | <1 o
WoTég opifouy gvkoAa kot TpoPAéyia v eEEMEN Tov cuoTnuaTog. Edwd av
o1 W0TIES glvat | An | < 1 M YpopKy VOTAOEI GUVETAYETOL TV OGVUTTOTIKN
guoTaeto Liapunov. Tty mepintoon avti 1 ADGT TOV YPALUIKOD GLGTARATOS A

teivel 610 0 yio K — 00, 10 avtiotoryo onueio Zy givor dnAadn eAKTIKO.

H onuaocio tov ovviedeotdv Liapunov éykertar otnv mpoomddeio va
pedetnOel n eEEMEN ocvomudtOV TOL KAT® Oond GLYKEKPUEVEG GCLVONKES
enpaviCouv TPoYlEg TOL OTOUOKPVLVOVTOL OpPaoTIKE M Mo amd TV GAAN
kabiotovrag kdbe mpoomdbeion mpoPreyng addvoatn. Tnv wWidtmra avty
yvopicope oty gvotnta 2.2 cav goaicOntn £dptnon TOV cueTNRdTOV 0VTOV
amo TIG apylkéS ocuvOnkes. Mmopoldue vo ODCOVUE GYETIKE OmAG TN QLGIKY
onuaocio Twv cvvteleotdv Liapunov (Komorek M. 1997, Mmovving, T. 1997,

Xoattnonmunrpiov, L. 2010):

Av M amOoTOGT dVO YEITOVIKAOV TPOYUDY KATA TOV apykd xpovo t=0 eiva
02(0)- @1(0) petpriowun Kot oxetikd pikpn, tote N andotaon tove P2(t)- ¢1(t) oe

xpovo t givar:

02(8)- p1(t) =( 92(0)- 91(0))e" =g € (8)

Av ot cuvtereoTég eival A>0 TOTE 01 TPOYIEG TTOL OTIG ap)IkEG cuvOKeg t=0
Ntav Kovtd, amopokpOvovtol ekfetikd PeTaEyL Tove. Mo MOV Ol GUVTEAECTEC
Liapunov givot puio yevikn 1810TnTo, Tov GUGTHUATOS O OPIGHOG TOVS Elval KAADTEPO

va divetar w¢ €€ng (Komorek M. 1997):

a=lim lim Ut I (@a()- u(®)le 9)

t— o e— 0

Ye évav N- d1dotato yopo edoewv vapyovy N cvvieleotég Liapunov mov divouv
TNV JyMVIO GTOV Jloy®VIOTopéEVo ivaka A. Av £€6Tm Kol £vag GUVTEAEGTNG Eivon

A>0 t6te 6A0 TO GVoTHA Eivan duvepkd actaBsg (Komorek M. 1997).
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4.3 AVTOONOOTNTO KOl ADGELS OLOQPOPIKMOV EEIGMOCEMV NE N1 OKEPULO

paOpo.

Y& avaAoyio pe TNV avtoopoldTTa TV yeouetpikav fractal, or avtodpoteg
ovvaptioelg fF(A)=A"f(t) umopovv va ypnoiuoromBovv otic mpoceyyicelg Aoewv
un ypoppkedv dvvapkov cvotudtov (Nonnenmacher. T. F.1996, Schroder, M.
1991).

Avtd  Ppiokel gpappoyn otov opiopd tov fractional Integral Operator

Riemann

aD 'x f(X), 6mov r>0 Ko un axéparog apdudc pe N-1<r<n. (v Ayyiky
ypnowomoteitat o 0pog fractal yio yemperpikég dopég ko fractional yio drapopikég

e&lomoeig, Nonnenmacher. T. F.1996.)

To gpdmua gtvar av vedpyovv dapopikéc eEloMOES KAAOUATIKNG TAENG

ONA. av VILAPYOVV JAPOPIKE TNG LOPPNG :
d'/dx" f(x)  per khaopaticd aplouo.

To 1695 padtnoe o Leibnitz tov De L Hospital av 1o mapamdve dopoptko
umopei va Oeopndel ovvéyewa tov d" /dx”  f(X) pe N axéparo. O L’Hospital
avtanmdvinoe (Mandelbrot B. B. 1983, Nonnenmacher. T. F.1996), 11 givat

d* 1dx¥2 f(x) ?

Inuepa, (o aravrnon wov o propovoe vo 600el 6To TapaTdve epdTHUL

Oa tav pe yprion mg cvvapmong I'(X), (ohoxMipmpa Euler 1% &idovc):

re=1y= e dy
0

Q¢ yvooTO Y10 TNV TOPAY®YO HoG SUVAUOGELPAS EXOVLLE:

d"x™ /dx" =mY/(m-n)! - x™"  =I(m+1)/T(M-n+1) - x™"
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Avtikabiotdvtog N=1/2 und m=1 kot pe yprion t@v Wothtev g I'(X):
1) xI'(X)=I"(x+1)

2) I'(n+l)=n!

€YOVLE:

d"x™ /dx" =[(m+1)/T(m-n+1) - X™" =CQ)T(3/2) - x**  =2Vx/Vn
oniadn (Nonnenmacher. T. F. 1996) :

2Vx
d1/2 /dx1/2 (Xx)=——

T

[evikevovtag avaioya tov opiopd tov Riemann Integral Operator:

X
d™/dx™ f(x) = 1/(n-1)!- | (x-x)"f(x ) dx’ pen=1,2,3...

o

umopobue vao opicovpe tov Riemann fractional Integral Operator mov

TPOOVOPEPONKE:

X
d"/dx" f)=1/T(r) - | (xx)f(x )dx = D7 f(X) per >0

o
And 10 1970 ypnowomoleiton o mapomdve Operator oty OsopnTikn

pvoikt, avalnteiton OUmS Kémolo PUGTKT QPO Yo Tov (DTy e r un axépato

apOuo kot oty mepopatikny uowkn (Nonnenmacher. T. F.1996).

4.4.1 Avovopikd GUGTIHOTO OTN QUGIKT. Advvapio AVGNG EVOS CLOTHNATOS

TOALOV GO UATIOIMV.

50

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



Ot Paocikég mpoimobécelg Tov e£l6MOEMY TOV TEPLYPAPOVY TNV Kivnon

€VOG PUGIKOD GLOTNLOTOG OTNV KAUGIKT QUGIKT Eval 1 OITIOKPOTIO:

Apyun Katdotaon — eE10D0ELG Kivnong — TEMKT KOTAGTAON

Kot M oavrieTpeypotnTe, (nAadn m aveEaptnoio (Invarianz) oty

petafon

t —> -t. Andadn woydel N anewoévion (Stauffer, D. Stanley, H.E. 1996,
Reineker, P. 2001 Mrobving, T. 1997):

Telun Katdotoon — €E10MGELS KIvong — 0pyIKT KOTAGTOON.

Ta tomkd mTPoPAAUOTE NG UNYOVIKAG Kol NG  KPOvIounyovikng
QTOTEAOVVTOL OO GLGTHHOTO TTOV ATOoTEAOVVTAL 0O Alya copatidla. O appovikog
TOAAVTOTNG, TO GTopo VIPOYOVOL, To TPOPAnue Kepler givatl yvootd mpofinuata
eVOG OMUATOC, Ol OmMAOL aoTEPEG €va TLMIKO TOPAdELYLO TPOPANUATOS SVO
copdtov. Me nepiocodtepovs Pabupovg elevbepiag Tov GLGTHUATOS N LaBNULOTIKN
TEPLYPAPN TOV YIVETOL TEPITAOKN KOl TO GUVOAD TMV SVVATMOV AVCEMV OVEAVETOL
dpapatikd. 'Hon 1o mpofinpa tpidv copdtov oe Baputikd medio yio mapadetypa,
dev &xel avaivtikn Avon (Xpnotiong, . 1997), 1o 1610 ocvpPaivel 6to dvvopkd

GUCTNLO TOV HAYVNTIKOD EKKPEUOVS e 3 TOAOLG.

4.4.2 MayvnTik0 eKKpEPEG

ZVYKEKPEVO TO HOYVNTIKO OUTO EKKPEUES amoTeAeiton amd Tpelg 1d10vg
LOYVITES OTIG KOPLPEG 1GOTAELPOV TPLYDVOL, TOL EAKOVV LAyVATN UE avTifBeTo
mOAO TNV AKpPN TOL VNHaTog awdpnons. H kivnon tov mapovsialel oe onpavtikd
Babuod evaicOnn e€aptnon omdé TS apikés ovvOnkes kol sivon yaotwkn. H
E0MTEPIKT SOUTN TNG ATEIKOVIONG TOV OLVOUKOD GLGTHUATOS YOPILETO WOTOGO GE
neproyéc evotddeiog ko aotdferog kot £xel oxfua Y tov omoiov ot avoryTeg
mAevpég Ogiyvouv Tovg moOAove. H von g eocmtepikng oopng (PA. ewdvo 11)
napovotalel avtoopordotnta (oto Komorek, M. 1997 ka1 Peitgen et al. 1992 b). To
HOyVNTIKO EKKPEUES YPNOLOTOMONKE GOV KOPLO SOOKTIKO €PYOAEl0 G TOAAEG
oxetikég épevveg  (Komorek, M. 1997, Skordoulis, C., 2005), 6mw¢ kot ot
ABaKTIKN pog Epeuva (kepdiaio VI. 4).
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Ewcovo 11. H eowtepikn doun tov poyvntikod eKKPEUODS e OLAPOPETIKG, YPOUATO,

OTOVG TPEIS TOAOVG.

4.4.3 LtoTioTIKN TEPLYPOON

H mneprypapn ocvommudtov pe mepiocotepovs Pabuovg ehevbepiag M
CLOTNUATOV TOAADV coOUATWIOV avtiotoyo sivar dvvar) HOVO GTOTICTIKA
(Stauffer, D. Stanley, H.E. 1996, Reineker, P. 2001). H omotvyia ¢ KAOGIKNAG
UNYOVIKNG Kol NG KPavTopmyovikng vo. meptypayouvv éva cOGTNUN TOAADV

ocopatdinv ogpeiletar oe 600 Kupiwg AdYOLG:
A. Advvapio emoviAnyng TV 1010V TEPOLATIKOY GUVONKOV.

H dvvatdomra emovainyng Tov TEPOUOTIKOV cuvOnKdv arnotelel Oepéiia
apyn v v pnyovikn. Ieodvvapoa, n akpipela g pebodov mpoeropacioc twv
TEPAPATIKOV GUVONKOV 0opeilel vo avtioTolyel oy akpifela pétpnong. Xty
TEPIMTOON TOV OPUOVIKOD TOANVIMTH Y10 TOPASEYHO 1) TPOYL i KaOdS kot 1
opunf pi= dgi/dt divouv Abon 610 chHoTNUA TOV TEPTYPAPEL TV KIVNGN QPUOVIKOD

TOAOVTOTY| e apYIKES GLVOTKES (o Ko Poyia t=0 :

g(t)= qo cos ot +pe/m *sin ot ka1 p(t) =po €OS wt — go M *sin wt
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Me pikpéc 010popég oTig apykéc ouvOnKee gotodo Kol PetoPe avticTorya,
AMOY® evoeyduevnc avakpifelog otn HETPNON 1| TPOETOUOGIO TOV TEPAUATOC, KOTA
™V emavaAnyn tov n tpoyld (Avon) dev Ba avtiototyei otnv q(t), p(t) ma, aAid Oa.
napovotdlel po amdkion . T éva dbvvuca I' mov mepthapfdver 6Aeg Tig

YEVIKEG GUVTETOYUEVES KOl OPUES TOV GUOTIULATOG:

I'=(t,q1.....5,p1.--.-Pas),

pmopet va amoderydet yo tnv amdxhon ovtr oI 6TL ov&davetan exbeTucd:

Ai elvor ot gkBéteg Liapunov tov GLOTAOTOG TOL avoeEPONKaY 6TV
evomra 4.1. T opketd peydiovg ypoévoug emmpedlert v ypovikr e&eMén
yerrovikav tpoyidv 6" o cvvieleotng Liapunov pe 1o peYoADTEPO TPAYUOTIKO
uépog. TToAd pikpéc amokMOEIS OTIC TPOYIEG YEITOVIKMY COUATIOIMV LEYOADVOLY

ue to xpovo dpaotikd. ‘Eva této10 cvotua givon yaotiko (Reineker, P. 2001).

Avtd onuaivel OTL M TEWPOAUATIKY] €mOVOANYT G €EEMENG  €vOG
OLYKEKPIUEVOV GLGTNUATOC TOAAGDV couaTiov givor advvatn. 'H 61t icoddvapa
éva ouoTNUO TOAAGOV copaTiov dev gival avtiotpéyio. Me v évvola avt M

CLUTEPUPOPE TOV GLGTILOTOS TOAADY COUATIOIWV Elval €€ OPIGLLOV YOOTIKT).

o vo oamoklelotel YaoOTIK) ocLUmEPLPopd ce €va GUGTNUO TOAADV
couatdiov Oa tpénet ke cvuvieleotng Ljapunov va éyet mpaypotikd pépog RAI
=0. 'Eva. copatioo Opog e omoladnmote aAANAEniOpact e GALO copatioto £xet

navta KA #0, emopévaec 1o A0S og £va GVOTNUN TOAADYV COUOTIOI®V gival

gyyevéc.
B."EAMetyn woavav adyoplfpmy AVomng Y100 GUGTHHOTO TOAADY GOUATIOIOV.

H Abon evdg cvotiuatog and S Pabuovg erevbepiag (0i Béom, pi opun,
OOUATIOON GTO JLAYPOALL PACNC), Elval TNG YEVIKNG LOPPNG :

10i(t, 42(0).....8(0),p1(0).....pas(0)), Pi(t, G2(0).....8(0),p1(0).....pas(0)) ¢
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n omofo kat yw omoecdnmote apyucéc ouvdrikes  10.(0), p(0)r eiva
akping Adon yior 25 Padpovg erevdepiag 3 a, por. H Abon sivar dbokorn arrd pe
™ Ponbel TOV oNUEPIVAOV VTOAOYIGT®V UTOPEl Vo VTOAOYIOTEL OP1OUNTIKA
(numerisch) yw éva svompa pe 10° éoc 108 Babpove erevdepiog. Axkdun kot £tot
Oumg ot Pabuoi ehevbepiog evOC  UAKPOGKOMIKOV GLGTHLOTOG €lval acOyKpLTa
TEPLOCOTEPOL, KADIGTOVTOG TO HOOMUATIKO Kot TEXVIKO HOG €PYaAelo mpog To
napdv tpayikd avemapkéc (Reineker, P. 2001). 'Eva ypauudpto vdpoydvov
amoteleiton and mepimov 3%10% copotidle. H akpipng meprypagn evog tétotov

GLGTNLATOG Etval AdVVATY.

Ed® 0o mpémer va toviotel OTL akoOUn Kol yuo Vo QUGIKO GUGTNUO LE
neplopopévoug Pabpovg elevbepiag n edpeon Abong dev givarl mavta avoaAVTIKA

ePkti). Mo, molvovopukn e&icmon tov tHmov
F(x)*=x

elvan e€lowon 16ov Pabuov pe 16 piCec. (Mmopel va amoderybel 6T dev
vdpyel avoAvtiky] péBodog Avong yi €va TOALMOVLUO HEYOADTEPOL TOL 40V

Babuov, Devaney, R.L. 1990). H Ao npoceyyiletor aptOuntikd.
4. 4. 4 X10T10TIKI] EXLAVOT SVVOUIKAV GUGTNUATOV

H &&éMén evog ouvolov dvvapukdv cvothudatov (Ensemble) petd ta
nopanave éneton Ot pmopel vor amodobel povo otatiotikd. Mo v otoTioTiKn
nepypaer, t@v Ensemble ioyver éva Poaowod afiopo (gpyodikny vmwoOeon,

Ergodizitatshypothese):

T'io. k6BOs opretd, UeYGLO PVOIKO TOOTHUA OAANAOETIOPOVIWY TOUATIOIWY,

eivai dvvoTo va mpooeyyotel Kabe oUELO OTO YWPO PATHS OTEIPOTTIKG KOVTAL.

H vr60eom avt Kavel TOLAGYIGTOV dLVATY] TV GTATIGTIKY| TEPLYPOPT TOV

GLGTNLOTOG,.

H &&iowon Liouville (9) emupénet yia éva cuvinpntikd TOLAGYIGTOV
ovomuo perétn g e&éMéng tov Ensemble. Ty mepintoon mov 10 chotnua

etvat cuvInPNTIKO (ONAAdT GVOTNL OOV 1) GUVOAIKT EVEPYELD — TL.). KIVITIKT TOV
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VAK®V onueiov Tov- mapopével otabepn), o 0yKog Twv Tpoylidv twv Ensemble

OTOV YMPO TOV PAGE®V TOPUUEVEL GTADEPAC.

dp(L,t)/dt +{p(T",t), H}=0 9)

Apeon  amoppolo NG  €PYOOKNG  vmdbeong eivar  t0  Bsdpnua

avaotpeyuétytag Tov Poincare:

KabOe amopovaouévo obotnuo. (Ensemble) uropei uéoo oe éva apretd ueydio

XPOVIKO OLGOTHUO. VO EXLOTPEYEL TTNV KATAOTAOH EKKIVIIGHS TOD 0GOONTOTE KOVTG.

To Bedpnua avacstpeyipndmrag tov Poincare pe v mopamdve 1 pe GALES
1GOOVVOLEG OLOTUTTAMGELS, GOV CULVETELD TNG OMMAELNG TANPoQopioac (evipomiog
TANPOPOPING) Yo TNV KIVNOT TOL GLOGTHHATOG, POIVETOL VO EPYETOL GE AVTIPACT) LE
N UN OVTIGTPEYILOTNTO GTOV YMPO TOV (Acemv Omwg d0Onke otnv apyn ™G
evotrag 4.3. Qaivetor 0Tt Yo amepLOpIoTa LEYAAO XPOVIKO SAGTNUA 1 AVAKTNGON

éo0tm evog ehdytotov TG TANpopopiag sivar kot apydg ovvarr| (Reineker, P. 2001).

H avtipoon opumg avtn eivol @awvopevikn, n emotpopn evog Ensemble
OTNV KATAoTOON €KKIVNoNG ToL TPobmoBETel amOALTN ATOUOVMOGT TOV PLGIKOV
ocvotnuatog and 1o mepPairov. Eotow kot m mopopkpr] aAAnAemiopacn €vOg
ocOUaTOoN pe 10 TEPIPAALOV 00MYEL o€ ammAgla TANPoPopiag Kol kabloTd TNV
EMGTPOPY] OTNV  KOTACTAON €KkKivnong adbvarn. Avrtibetoa M mopopkpn
oAnAenidpacn copatdiov pe to mepPdriov odnyel petd amd apketd pPeydAo
YPOVIKO dtdotnuo ot ddyvon tov Ensemble oe oAdxkAnpo tov ydpo @dcemv
(Reineker, P. 2001).
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KE®. |1
Emoy1 neboooroylog

1. EpguvnTIKOG OTOXOG Kal £TTIAOYN HEBOOOAOYiaG

1.1 Emioyn otoyyeiov g Ocmwpiog yria T 0100KTIKN £pEVVA

210 mpomyovpevo KePAAowo mopotednke M ewoaymyn ot OBewpio g pn
YPOUUKOTNTOS OTO HOOMUOTIKG Kol QUOIKY, OAAG KOl [0l GOVIOUN 10TOPIKN
avadPOUN TNG. ZTO GUVOAD TOVG TO TAPATAVE® ivar advvaTo va dtepeuvn oy Ol
v Skt aétomoinon, avtd Oev givor OpMOC Kol amopaitnto, YTt OTMG
dwmiotddnke oto kepdiaro Il Ta Pacwd ototyeia g Bewpiog emavarappdvovror
og K0Be Bewpntikn g TpocEyyion (kepdrawo 1. 3,4,5) 1660 ot pobnuotikd 6o

KO GT1 PLGIKY] Kot TEPAALPBEVOLV:

1. Tnv advvapio TpoPfreync ko v gvaicOntn e£aptnon and apykég
ovvOnkes oty  e&éMEn  evdc duvapkoh GLGTAUNTOS  (YAOTUKN
oVUTEPLPOPE), aAANAEVOETN OLmg pte TV Vmapén €o®TEPIKNG SOUNG
6To GOGTNLO OVTAL.

2. Tnv évvota g eravainmrikotntog (iteration) kot g avtooporéTnTag
(self similarity).

3. Tmonuacio g un YPOUMKOTNTOS GTNV TEPLYPAPT| TNG PVOTG.

4. Ta klhoopatoerdn (fractal) oyfquarta, t oyéon toug e TV OmEIKOVIOT
™G e£EMENG TOV OLVOIKOV CLGTNUATOV Kol TNV EVVOld TG OLa6TAONS

GVTOONOLOTTAS TOVG.

SOUPOVE UE TIG TOPAUETPOVE TOV OPIGTNKAY GTNV OpY] TOV KEPAANIOL
I1.1, n otoyeobesia g Bewpiog yio TN OBOKTIKA TNG £PEVVO OTN GLVEXELD,
TPENEL VO, TEPIAAUPAVEL OAEG TIG TOPATAVE PBaCIKEG EVVOLES, TOV EIVOL OTOPOITNTES
Y. Adyovg mAnpdmrag ¢ Bempiog (o mupnvog g Bewpiag). Ta mapamdveo
avaQEPOVTOL LEPIKA 1) OMK( Kot o€ AALEC oyeTiKEG Epevveg (Peitgen, H. O. 1992 a,

b, Komorek, M. 1997 Marny F., Sylvia L. 1991) kot omotelodv tovg Pocikoig
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YVOOTIKOVG 6TOYOVG TNG TPOoTAOENG oG SOOKTIKNG a&l0moinong 6To TANIGLO TG

KEVIPIKNG 10£0,C TNG.

1.1.2 EpgovnTikog 616y0g

Y10x0c pog sivar 1 Oepediviion NG OVVATOTNTOS OLOUKTIKNG
a&lomoinong Evvol®V TG U1 YPOUMIKOTNTAS 6T YEVIKY] eKmaiogvon. [TiBavn
emPePaioon g dvvoardtToc avTAG Bo 0dNYNoEL GE o TPOTUGT OLOUKTIKNG
a&lomoinong, n omoia Ba meprAapPavel cvykekpuévn mpdtacn ddackaiiog 6To
pabnuo tov padnuatikov oe o M meplocdtepeg Pabuideg T YEVIKNG
ekmaidevong. Ot mpotdoelg avtég Oa  TPEMEL Vo EVIAOOOVTOL OPUOVIKA GTO
YEVIKOTEPO dtobepoTikd mhaicto Tpoypappdteyv 6Tovdmv Kot va gival cupPatés pe

TOVG GKOTIOVG KOt GTOYOVGS TG YEVIKNG EKTOIOEVOTG.

1. 2 Em.oyf peboodoroyiog

210 TAO{C10 TOL GTOYOV NG £PEVVAG Hag, TeptlapBdvoviat 1 diepgvvnon
NG OOAKTIKTG 0EIOTOINGNG TOV EVVOLDV TNG U1 YPUUUIKOTNTOS TOV avapEpOnkay,
kaBmg Kot 0 mOAVOG OOAKTIKOG avACYNUATIGUOS TOV EVVOLDV aLTOV. AKOUN
neptlhopPdvetor o cvveyng €AEYXOG Kol 1 avVOTPOQOJOTNGOT TOVG KOl TEAOG M
KatdAnén o cuykekpuévn tpotact. To miaiclo avtd mpokabopilet €& apyng pio
dwaypovikn eumelpikn oepevvnon. H diepevvnon avtn Ba mpénet va £xel ToALATAN
Vo1, mEepAapuPavovtag épevva, avdivon kot SWokTikn epoppoyn. Koatd
dupkela TG oPeilel va Tpaypatomoleitar cuveyng avAvon TV dedopévav OmmG
TPOKVTTOVV OO TNV EUNEPIKN €pevva Kot dtadoykn Peitioon g mpodTaonc
dwaokoAlag pe Gueco €ieyyo g véag epapuoyng . Elvor @avepd o6t 1
TOPATAVED OlEPEDVNON Elval €LPVTOTN ®G TPOG TO EMUEPOVLS TNG OTASLNL KO
EKTEVIC XPOVIKA, TPAYLLO TOV KaO1GTA ovayKaio Tn xpnomn TEPIoCOTEP®V OO LG
nebddovg épevvac. ‘Evag axdun mopdyovtog Tov GLVIYOpEl 6Ty WK €pguva,
elvat 6T 0 GTOY0G TNG EPEVVAG OV KOl OEV EIVAL TPMTOTLTOG, €V TAVEL VO, Elval 6TO
GVUVOAO TOL pid VEX AOOKIHOGTN TPOCSTAOELD GTO YMPO TNG EKTALOEVTIKTG EPEVVOLC.
AMwote moAllamhiés peBodoAroyikég mpooeyyioels oto mAaicwo wévto Tov 1510V
EPELVNTIKOD GTOYOL (TPLY®VOTOINGT) CUUPAAOVY CTLUAVTIKA GTNV EYKVPOTNTO KO
avTiKelevIKOTNTA oG ektetapuévng épevvag (Cohen L. Manion L 1997, Johnson,
B., Christensen, L. 2008).
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210 apyIKO 0TAO10 TNG £PELVOG 1) EMAOYN TNG LEBOSOAOYIKNG TPOGEYYIoNG
AOY® TNG CGYETIKNG TPOTOTVTIOG KO TS TOAAATANG VPNG TOL EPELVNTIKOD GTOYOL
ov avagépnkay, dev NTav duvatdv va givor mpokabopiopévn. H otpatnykn pog
dev  meplopiommke o€  omAnl  GLAAOYN Kol avdAvon  dedopévav,  OAAL
TPOGOVOTOAICTNKE O©E MO EVEPYO KOl GULUUETOXIKO pPOAO TOL gpevVNTY,
TPOKEUEVOL VO 0vOdELOEl LE TO TPADTO GTAGI0 TNG EPELVAG 1] EVOEIKVLOLEVT] OTN
ouvéyeln PeBOdOAOYIKN TPOGEYYIon Kol evOeyOUEVO M emoKOAoLON O100KTIKY
mpotact. Avtd ioyve €WOIKA OTO EUTMEPIKO HEPOC NG €peuvag Omov MTOV
avaykaieg 00aKTiKéS mapepupdoeg oe kamowo Pabuida exmaidevonc. H apykn
OTPATNYIKN HOG TPOGOVOTOAMGTIKE Yot TOV AOYO QVTO GE KATOW LOPON £PELVAG

dpaong (Cohen L. Manion L 1997).

To mlaiclo g épevvag pog cvpmeplhdupave mePocoOTEPL GTAOLA,
EEKVOVTOG OmO oL U1 CLUUETOYIKY] OlEPeUVNOT], GULAAOYN OedopEVOV Kot
EPUNVEID TOVG KOl KOTOANYOVTOG LE GULUUETOYIKN Otepedvnorn kot Pabuioio
SWUOPP®OT UG TPAOTNG OWOKTIKNG TPOTAONG, KOl TEMKO O OLOOKTIKY
napéuPacn kot oty aSordynon . H épevva opdong mpoocepépOnke yio to
TPMOTO GTAOIO TNG EPELVAS HOG AOY® TNG EVEMEING KO CUEGOTNTOG TNG TPUKTIKNG
™me. AxOun ovykekpiuevomoinoce to mPOPANUE pog o peydho  Pabuo,
kaBopilovtag to emopeva otddia pLeBodoAOYIKNG TPOGEYYIoNG TOV  akoAovLONGaY,
npokaBopilovtag yevikd kot tov amoutoOuevo ¥povo g OAng mpoomdabeioc. Ta
TOPOTAVE OVTOTOKPivovTal 6Tov cuufatikd opiopd Epgvvag opaong (Cohen L.
Manion L., 1997), oniedn é£pevva dpdcng oov pio SOyVOGTIKY] Kot
Oepomevtiky TPooLyyion 610 TPOPANPAE TOV £PEVVNTIKOV oToYov. Kotd v
e€EMEN ¢ depevdvnong kol HETA TNV e€aymyn TOV TPOTOV GUUTEPUAGHATOV OTd
mv épevva dpdong, kabictator ToAd mbavi 1 avdykn ¥PNoNG CLGTNUATIKOTEPNG

HeBOS0AOYIKNG TPOGEYYIONG OTMG GLVEPT KOl OTN GLVEYELN TG EPEVVAC LLOG.

Mo tovg mopambved AOYOUG O©TO TPAOTO OTASO 1TNG EPELVAG LOG
epapuocape  épevva Opdons. e emdpeva ke@OAoto mopatiBeviol o emOUEVA
oTao NG €pevvag OmmG TPoEKvyay Katd TV €£EMEN ¢ O1epebvNnoNg HOG,

KaBmG Kot o1 ETOUEVEG LEBOOOAOYIKEG TPOCEYYICELS TOV EPAPUOCTNKAY OLUOOYIKAL.
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2. 'Epeuva dpdaong cav d1ayvWOTIKE TTPOCEYYIoN
OTO TTPOLRANUA TOU EPEUVNTIKOU OTOXOU
2oppovo pe v epeuvntikny pebodoroyia éva yevikd oyxédlo €pevuvag

dpaong oty ekmaidevon meptlapfavet Tic e€ng dudoykég dwadikacieg (Cohen L.
Manion L., 1997):

1 Awotdnmon tov TpoPAnuatog.

2. [Ipwteg TpoTdoels, EmAPES e TOVG EUTAEKOUEVOVG POPELS.

3 Emoxomnon Biproypaeiog.

4, KaBopiopog mpdtaon ariayng 1 mapépufacnsg oto ovaAlvtikd
TPOYPOLLLLLOL.

S. Opybvaoon g épguvag, xpNon HECOV KOl TPOGMTLKOV.

6 Awdikacies a&roAdynong.

7. Eappoyn mpoypappotog.

8 Epunveia oedopévov eEaywyn copunepacudtoy.

2mV mEPItTOon HoG Ol TOpamdve dadkacieg g épevvag Opdomng

GLYKEKPLUEVOTTOLOVVTOL MG EENG:

2.1 Awrvntoon Tov TPOPANATOS, CVOYKOLOTNTO KOl SvvaTtoTNTO

EQappoYNG.

O gpeuvnTIKdg 6TOY0G LG KOODS KoL 01 apyIkd EMOIOKOUEVOL YVOGTIKOL
otoyol g mBovig mpodtacng Owackaiiog JSTLTOONKAV pHE YVOUOVL TNV
TpoOTTa TG Bewplag oty apyn Tov Kepaiaiov avtod. Onwg mpoavapépOnke
(kepdroro II. 1.1) ®61060, N TPOTN Kol KUPLOTEPT] TOPALETPOG TNG EMAOYNG Y10
SWaKTIKY €pevva dev eivar n TAnpodTNTO NG Bewpiog aALd M avayKondtnTo Kot
dvvatdoTTo NG OWaoKoAloG ToV emAeypHéEvov  gvvoldv ¢ Bewplog oe
ovykekpipévn Pabuida kot TaEN G YeVikng ekmaidevong. 't avtdv tov Adyo
ovvoyilovpe €0 TO KUPLOTEPO EMYEPNUATO YlO. TNV OVOYKOIOTNTO KO
duvaTOTNTO TNG SOACKAAING TNG U1 YPOLUIKOTNTOC, OTTMG £X0VV dtoTuTwOEel Ko o€

TPONYOVUEVESG EPEVVEC:
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1. 'Eog tdpa, N YpOUUKOTNTO GTIV TPOCEYYIoT] TOV OETIKOV ETIOTNUOV
amoteA0VoE T0 LTOPAOPO TN OOAKTIKNAG TOVG GTY YEVIKT EKTaideLoN. AvTo givoar
edAoyo a@ov avtd Mtav Kot gival 1o Kuplapyo TOPAdEyHo TG HOOMUOTIKNAG
TPocéyyong otn Vo). H avddeidn ouwmg e un YPOpUIKOTNTOG Kot 1 LEAETN NG,
kaf1otd TAEOV avayKoio Tr O0aKTIKY 0&l0ToINoN Kol EI00YMYN TNG OTN YEVIKN
exknaidgvon (Peitgen, H.O. Hartmut, J. Saupe, D. Maletsky, E. Perciante, T.
Yunker, Lee. 1999. Mandelbrot, B., 1983, Peitgen, H. O. 1992a, Stauffer, D.
Stanley, H.E. 1996, Komorek, M. 1997. Komorek, M. Duit, R. 2004, Komorek, M.
Duit, R. 2001, Devaney R.L. 2003, Marny F., Sylvia L. 1991, Xat{nxvpiakov, K.
2004, Ztavpov 2013).

2. H pn ypoppukdtnto ov kol Ogv  omoteAEl  EMGTNHOAOYIKO
«Tapadey Loy, dgv madEL v, Etvat 1 oMUEPIVI ATOYN OGS Yl TIG BETIKES EMOTNEG
Koty Tov Koopo yevikotepa (Mandelbrot, B., 1983, Komorek, M. 1997). Aev
umopel v €xel dwmotmhel Kot v €yel yivel amOdEKT) ONpEPA pio. VEOTEPN
EMGTNUOVIKY] TPOcGEYylon Kou va ocvveyioope va dwwdokovpe poévov v
TOAOLOTEPT KOl TEPLOPICUEVT] TPOGEYYIOT) NG YPOUMKOTNTOS OTN  YEVIKY
eKTaidevoT, YPIg E0TM 0L EIGAYMYN GTY GOYYPOVI OTTIKT. ZOUP®VO LOAMOTO [LE
to National Council of Teachers of Mathematics otic H.IT.LA (N.C.T.M.1988-
1989), n mopomdve mpocdyyion omotelel (o véa YAO®OCO TOV HAOMUOTIKOV Yo
TV KOTtavonomn TG QUONG HE GNUOVTIKN HETAYVOOTIKY WETOPOPE TNG OINV
koOnuepwvn Lom (Hartmut, J. Peitgen, H.O. Saupe, D. 1989, Peitgen, H.O. et al.
1992a,b. Marny F., Sylvia L. 1991).

3. E&GAAov M un ypouuky mpocéyylon mpooceépel £€oyo  medio
dwbepatikng  aflomoinong kot OAOKANP®ONG  OVOALTIKOV — TPOYPOUUATOV
dwaokoAiag Oetikov emomuov. H ypnowdmmro e un ypopUKIG TpocEyyiong
010 onpeio avtd toviCetanr otn Piproypagio (AdAra A., Apaxdémoviog B., Boehm
A. 1995, Barnsley, 1993, Komorek, 2004). Xt0 mAaiclo TAVIO TOL £PEVVNTIKOD
pog otdyov, mEpa amd To. padnUaTiKd, ot duvatdtntes dabepatikng aglomoinong
™G UN YPOUMKNG TPOGEYYIONG GTNV EPYACIO OGS, APOPOVV KVUPLL TN QLGIKN, TNV
TANPOPOPIKY KO TNV O1oONTIKY| oymyT).

4. TIoAG otoyeio ¢ KAaopotoeove (fractal) yempetpiag, (tpiymvo

Sierpinski, ypoppn von Koch x.a.) amotedodv €EEMEN YVOOT®OV 6TOVG HabNTEC
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oynuatov kot evronilovol €dkola 6to Aueco meptPariov tov uadntav. (Peitgen
H.O. et al, 1992a, Zeitler, H., Neidhardt, W. 1994, Barnsley, M. F.1993, Peitgen
H.O. et al.1986. T'ovvapng, B. 2005, 2011, Karakus, F. 2015). To tpiymvo
Sierpinski g10ikotepa cuvdéetan pe ) un yYpoppkn (xootikn) eEEMEN Suvoutkon

OLOTNUOTOG (T0 TTaryviol Tov yaovg, kepdiowo VII 1.1 ko X.1).

2.2 llp®TEg TPOTAGELS, ETAPES PE TOVS EPTAEKOPEVOVS QOpPEIC.

Metd and ™ oxetikny Pphoypapikny épevva, damot®dnke éva mANn00g
TPOTACEMV OWUKTIKNG aflomoinong TG UN YPOUMIKOTNTOS OTNV eKTaidevuon

OLUPOPETIKDV YWOPDV.

270 TAOIG10 AVTO GNUAVTIKEG NTAV Ol EMAPES KOL AVTOAAAYES ATOYEWDV LE
OLUVOOEAPOVEC  €PELVNTEG KOl EKTOUOELTIKOVG  TNG  TpwToPdduiog Kot
devtepofadog exmaidevong, kabmg Kot TaveETGTNUIOKOVS popeig o EAAGOa Kot
Ieppavia. Ot enapéc avtég eiyav cov amotélesio O0aKTIKN Tapéupacn pHog o
oxoAeia VO TV ayida TV TAveTCTU®V awT®V oe EALGda kou T'eppovia. Me
TNV OPICTIKOTOINGCN TOV GYEOIMV TNG £PELVOG HOG KOTATEONKE OYETIKN TTPOTOON
0TO TOAYMYIKO VeTITOVTO TOL LITOVPYEIOL TTAdEing Tpog £yKpion. Me tov TpoOTO
avTd aQEVOS HEV eVIoYLONKE 1 €yKLPOTNTO TNG EPELVOG, KOTEGTN O OLVATH M|

TPOGPCT 0TO GYOAELN YEVIKNG EKTOIOELONG Y10l TNV EPELVA LLOG.

2. 3 Bipaoypa@ikn emokOnnon Y10 TaPOROIES EPEVVES

Onoc avaeépOnke mo mlveo mpayuatomombnke dlepgvvnon o1
BpAoypapio yio avdroyeg mpoomdbele OWOOKTIKNG aflomoinong e un
YPOUUIKOTNTOS o€ Oldpopes yopes. H oepedhvnon ot Piproypoeio avédeiEe
eEMAYIOTEG EPEVVEG YL LaONTEG TG TpmTOPRauiag ekmaidevong (evoewktikd Nesbitt,
V, N. 1992). Avédei&e axoun moAlég eEOIKEVUEVEG EPEVVEG IOV OEV APOPOLV TN
vevikn ekmaidevon (Devaney, R. 1990, Marny F. Sylvia L., 1991) 1 épevveg mov
aPoPoHV ATOKAEIGTIKA 6ToLSNCTEG TprtoPdduiag ekmaidevong (Kaye, B. H. 1994,

Couyet, J-F. 1996).

X yepuovikn Piproypagio eviomilovror apKETEG OVOPOPES Yo TN

ddakTikn a&lomoinom g un ypopukdTTag Kot otn péon exnaidevon (Behr, R.
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1994, Weber, S. M 1994, Nemirovsky, R. 1993). Qo1600 01 Tapamdvem £PEVVEG
aVaQEPOVTOL KUPLOL GTO EMGTIIOVIKO TAOIGI0 KO EAOYIGTOTOIOVV T GNUOCio TNG
ddaxtikng otig mpotdoelg tovg (Komorek, M. 1997). O Komorek, mpocépepe
ONUOVTIKA oTn Olepebivnon Tov mediov avtov oty [epuavia, €dikdtepa ot
SlePEHVNON TOV ATOYEDV TOV LAONTOV TOVL YEPUAVIKOD AVKEIOD Y10l TIC TOPATAV®D
€vvoleg, KaOdg Kot otn O100KTIKT OVOKATOOKELT TNG Oempiag artiokpatikol yaovg
i ™ ddackoAiio oto pdbnuo g euowkng g 10" Tééng tov yepuavikod
oxoAgiov. Znuewwverar OTL M yeEPUOVIK) TpoTofdduto kot dgvtepofadiua
gkmaidevon (gymnasium) dapkel cuvolkd 13 £, ko pe v évvolo awTh TO
eninedo tov Feppavav pabntdv mg 10™ taéng mov diepeuvidnke dev oméyel ToAD
a6 1o eminedo ¢ [ tééng Tov yvuvaciov oty EALGSa. [Tpwtomdpa, onpavtikn
KoL TOAVTAEVPN givarl akOun 1 TPOSPopa g opadag padnuatikov Peitgen, H. O.
et al o1 omoiot avaPépovtat 6 OAO TO PACLLE TNG UN YPULLLLKOTITOGC, Y10 SIOOKTIKT
a&lomoinon ot ddackorio 6to uabnua tev podnuotikov otig HILA. (Peitgen,
H. O. et al, 1992a, 1992D).

O Zrtavpov A. diepevvnoe t SuvatOTNTO SWOACKOAING LN YPOLUUIK®OV
duvapukdv cvotnuatov (Ztavpov A., 2005, 2008, 2014). Zmv 6o katévbvvon
Kol 6€ ovvepyacio pe Toug Aonuomovio X. ko XxkopdovAn K. oto mhaiclo g
OWOKTIKNG oVYxpovev Bewpudv ¢uowkng, epydomkav pe oovmtéc ILT.AE
(Aonuomovrog Xt., Xrtowvpov A. & Xkopdoving K. 2009.,  Stavrou, D.,
Assimopoulos, S. & Skordoulis, C. 2013). Ot Apaxémovrog B. ko Evayyeldrov-
Addo A. omd 10 movemioTo ABnvov dlepevvnoay KLplo TN XPNOOTNTO
EQAPUOYNG OTN O1dackoAia TV KAaoHToEW®Y oynuatov fractal (Adiia A.,
Apoxomovrioc B., Boehm A. 1995). Xto mlaiclo avtd ekmoviOnkoav TOAAEC
gpyaoieg oto pnabnua yewuetpio twv fractal, 6to petamtuylokd tov mov. Adnvov
(Biokapovddakng B., Zovyiooh AA. 1999, Opoeavidov, M. 1999. «.a.) xo
Oeocarovikng (Covvapng, B. 2003) mov mapovscidlovy e181KOTEPO EVOLOPEPOV Y10,

TNV €PELVA LOC.

2yeTIkéG OO0KTIKEG TPOTAGELS OLEPELVMOVTIONL TO. TEAELTOIN YPOVIOL OE
EMGda ko e€mtepikd (AdAra A., Apaxdémoviog B., Behm A. 1995., Komorek,
2004, Bwokapovddakng B., Zovytovd AL. 1998. Opeavidov, M. 1999. Stavrou, D.

2008 Karakus, F. 2015). x.0.) To omoteléopota eivor yeVIKO €vOUPPUVTIKG.

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



AveEapmra and v e€edikevon kdbe Epevvag, kowvn eivon 1 dwamictwon ™G

WOYVPNG EVTIOIOONG TNG UN YPOUUIKNG TPOCEYYIONG OTOVG HaONTéG OAMV TmV

YOPOV.

2.4. KoBopiopog npotaons arrayng N mwopéufoons oto avoaivTiko
apoypoppo.

[Topéueve avoyytd ot1o onueio ovtd T0 gpOd UL TS Pabuidag
EKTTOLOEVONG KO TNG CLYKEKPIUEVNC TAENS otV omoia Ba TparypaTomolovvTIoY N
dlpdpemon g Okng pog Oaktikng mpotacnc. o To Adyo avtd n apyikn
épeova Opaong POS €QUPUOGTIKE TOGO STy TPOTOPAdma 660 kKo o1
dgutepofdOma ekmaidgvon kol TpoypaToTom Koy SOUKTIKES TapEUPAGELS Kot

oT1G 0VO Pabuideg ekmaidevong.

H oegpd tov dSadoyikdv OSladkaoudv G E£PELVOC OpACNG  TOL

avaeépnkay mo v cTNV apyn TS vOTNTIS 2, datnpnonke oty £peuvd Hog.

Ov mpateg Ttéooeplg dwdwkociec ™G épevvag Opaons (daTdToN
TPoPAUOTOS, TPDOTEG TPOTACES, emokOmnon  PipAoypaeiag, amdéeoon

napépPaong oe mpotoPdopia kot dsvtepofddia) mapatédnkay mo TAVE.

Ot tekevtaiec Téooeplg dladikaciec Opmg (opydvmon, a&loddynon,
gpappoyn, &&aymyn OCLUTEPACUATOV), SPOPOTOMONKAY ONUAVTIKA GTNV
npoTofaduio Kot devutepoPadio ekmaidevon Kot mapotifevtol YoploTd yioo v
mpotofdfa ota kepdiowo 1V. 1 -4 xou ™ devtepoPdbua exkmaidevon ota

kepdiaia V. 1 -4 wov axolovBovv.
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KEO®. IV
Ipot™n eaon £peovvag opacnc.

"Epevva opdong oty
apoTofaduo ekmaiogvon.

1. Opydvwon TnG £épeuvag, XPRon HEowV.

Q¢ mporto Priupo oty opydveoon g £peguvag Opdong oty TPp®mTOoRadiua
ekmaidevon, oxedldcalle TAOTIKY TaPEUPACT) GTO TAAIGIO TOV YVOGTIKMOV GTOYWOV
mov avagepdnkav otnv apyn tov kepoaiaiov III. T'w tov okomd avtd eivan
OmOPOITNTEG KATOIEG TPOOTOAITOVUEVES YVMGELS, OVOUECH GE OAAO OTOAVTMG
amopoitnteg elval ot HOONUATIKEG YVAOGES TV dLVALE®V Kol avaioyiwv. H ET
Anpotikod, 6mov ot pHafnTEG 10GA0KOVTUL GTOLYEWMOMDS TO TAPOUTAV®, Etvat 1 uodvn
T4EN OV TPOGPEPETOL EVOEXOLEVA YO EPOPLOYN TG TapépPaonc. H avaivon tov
OMOTEAECUATOV TNG TOPEUPAONS Kol TOV KATOypap®v Tov podntov, OHo
OpPOHOAOYOVCE KOL TN GLVEYEW 1 Oyl NG £Peuvag, Y. TNV KOTAPTION H0G

TPOTOoNG SdacKaAiog Un YPOUUIKOTNTAS 6TV Tp®Tofdfiio ekmaidevon).

1.1  Xyedowopoc mrotikig mopéufacnsg oty mTpoTofdOpa

eKmaidgvon

Ot oyetikég épevveg ot Piploypagio Tov mpoavaPEPALE, OVESEIENV
TEPLOPICUEVEG TPOTACELS TOV  OPOPOVGOAV  OOACKOAIN KATOWOV EVVOLDV [N
YPOUUIKOTNTOG o€ KAmoleg Tta&elg mpwtoPdbuiag exmaidcvons. To cvvoAo OUMG
TOV EVVOLDV KOl 1] TANPOTNTO TOV EMGTNLOVIKOD TEPLEXOUEVOL AmTOLGLALovV amd
TIG £peVVEC OVTEC. AVTO glval Katavontd AapBdvovtog vadyn to eXinedo YVOOEDY
TOV podntov g mpotofaduag ekmaidcvonsg, TIC UAOMUOTIKEG YVOGES TV
pontov g T Anpotikod €101KOTEPO. XTNV TEPIMTMOOT LOS, 0pOoL HEAETNONKAY
ol TPoTacelg ot PipAoypagia kol pe agpempio TV TPogPyOsia mov £yve oTA

TAoiolol TG UETOMTVYIOKNG EPYOciag HaG, Eioaywyn oToiyelmv KAOCUOTOELOODS

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



vewuetpios oy 2T onuotikod TLT.AE., AIL®. 2003, oyedidomnke mpoTOoM
mloTikng mapéupaonc oty T tédén tov 9ov ko 1lov dMUOTIKOV GYOAEi®V
®eccarovikng. H mpdtaon oe avaloyio pHe TIC TPOOVOPEPOUEVEG EPEVVEG
neplapPave mpdtaon SOaKTIKNG a&lomoinong KAmoumy Pacikdv KAUGHOTOEOMV
oyYNUATOV, Kabmg Kol diepehvnon ToV amOYEDV TOV LodNTOV Yo TV EQUPLOYN
TOV TOPATAV® OTN UEAETN TOL QUOoKoy TepPdiiovioc. ‘Eyive mpoomdbeia m
TAOTIKY] TopEUPOOT VO EQAPULOCTEL GE EMOKOSOUNTIKO KOl OHOOOGUVEPYATIKO
miaioto (Driver R. et al 1998. Ztavpidov, E. 2000, Duit, R. 2001), pe avadeitn
TOV amOYE®V TOV HAONTOV, KOTOYPOPY] TOV OTOYEDV OVTOV KOl EVOEXOUEVT|
EVVOLOAOYIKT] OAAOYT] TOVG OTO TAMIGIO0 Opdd®V epyacioc. Xe oyxéom HE TOVG
YVOOTIKOVG GTOYOVS, 0TS TopaTEOMKAV GTO TPONYOOUEVO KEPAAOO, 1| TPOTAOT
HOG avaeepOTOY KOPLoL 6TOV TPiTo S180KTIKO GTOYO, dNAOON GTNV KATOVONGN TNG
onuaciog g Un YPOUUKOTNTOS GTNV TEPLYPAPT TG PVONGC, KOl OEVTEPELOVTMC
0ToVG TPOTOVG dvo. H mpocéyyion g deKadkng 0146Taong TV KAUGLOTOEDMV
oynuatov givar adbvarn oty Tpotofddute ekmaidevor, eAdyloTol pobnTég TG
XT taEnc oe EAAMGSO kol e€mteptkd KOAVOLV LE ELYEPELD XPNON TOV OLVAULE®V,
aKOUN KOl GE QUTN TNV TEPIMTOOoN OUMG M xpnon dvvauns pe dppnto apBpd
Eemepva KoTd TOAD 1O eminedo g T dnuotikoV. Me tov 1pdmo avtd KoAOTTETON
éva LEPoc novov Tov BepnTikol TUPNVA TG U1 YPOUIKOTNTAS OTTMG TopaTedNnKe
omv apyn tov kepoiaiov II. Qotdco oe avt) v nlkio mEpa amd TOLG
YVOGTIKOVG GTOYOVG EMOIOKOVUE KUPIOSG GLVOLGONUATIKOVS GTOYOVG GTNV TPATY
EMOPN TOV HoONTOV pHe TN VEX YEOUETPiO, OMMG AVOPEPETOL KOl GE OAEC TIG
oxetkég €pevvec. H emoyf] towv 000 ONUOTIK®OV OYOAEl®V Yo TIAOTIKN
napEupacn £yve Toyoia amd 10 KEVIPO TG ®eGGAAOVIKNG. € AVt T AT TNG
épevvag M mopéuPoocn oe mEPLOCOTEPO OMUOTIKE GYoAeio AOY® NG @VONG TOL

TIAOTIKOV GYedOG00 TG mapépPaong dev NTav avaykoio aAAd OVTE Kol SUVATY.

Ymv miotikn pog mapéuPaocn oty mpotoPddua  ekmaidevon,
EQOPUOCALE dPACTNPLOTNTES Ol OTOIES OMOCKOTOVCAY KOPLeL 6TV avadelln Twv
YOPOKTNPICTIKOV TOV KAAGLATOEW®MV CYNUATOV UE EIKOVES KOl TPOGOLUOUDGELS
GTOV LTOAOYIOTH. AKOUN EMOIOEQUE TN SOTIGTOON TNG CLVEYOVS EXAVAANYNG
KOl TNG OUTOOHOLOTNTOSC GOV T POCIKA YOPUKTNPIOTIKA TOV CYNUATOV QLTOV
amd tovg pabntég (keedaiowo I 1). T Tov okomd owtd (nbnke amnd tovg

HanTéG Vo KaToypaWyouv TO YOPOKTNPLOTIKA EKOVOV KOl TPOCOUOIDGEWDV
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KAGLOTOEWOV oynuatov (BA. mapdptnua A) Kot vo GYESAGOVY -0V LITOPOVV-
. oKOUN EMOVAANYT TETOIOV oYNUatwv, Omm¢ to Tpiymvo Sierpinski koi m
ypouunn von Koch (BA. kepdiao VII 1.12). To emomtikd VAKO 7OV
YPNOOTOMONKE  TPOEPYETAL OO OYETIKEG TPOTAGEIS KOl  TNYEC NG
Biproypapia (Peitgen, H. O. et al. 1999. Nesbitt, V., N. 1992, T'ovvapng, B.
2003, http://members.aol.com/dspontike/fractal,
https://www.youtube.com/watch?v=6VZq7Eurckl&list=RDRclIrc9aE7Vs&index
=5,www.jgiesen.de/chaosSpiel «x.a.). H ovvolikr Sidpkelo kdOe TAOTIKNG

mapépPacns NTav 500 SOAKTIKEG DPES.

1.2 IToMmTiopIKY TOPANETPOS

Mo onpovtikn mopaueTpog ot ddackaiio mov toviletor o€ mpoavapepOeices
épevveg (Nesbitt, V., N. 1992), eivar 61t yia ) SdacKaio TG Un YPOUUKOTNTOG
o€ KpEg pobntikég nAkieg etvar moAd onuavtikn n ypnon g kabophovpevng
YAOOCOHG TOV WKPOV HadNTOV, KoBMOG Kol 1 ¥pNon TOvV KadNUEPIVOV EUTELPUDY
kot Propdtov tovg (Madison, D. S. 2005, Driver R. 1985). bupwva pe Tic
€PeVVEG OVTEG Elval TAEOVEKTNUAL 1) XPNON TNG UNTPIKNG YADOCOS Kol EVOEXOUEVA
TOV KoOnuepvov PONITOV TOV HIKPOV HoONTOV Yo E16aYOYN OTIS AYVOOTESG
€VVOLEG TNG UM YPOUUIKOTNTOG, TPV TNV GLGTNUOTIKY TUTOTOINGN OTIS KAUGIKEG
poOnpoatikés €vvoleg Kot oTov GLUPOTIKO HoONUOTIKO TPOTO OKEYNG, OTMG
TPOYHOTOTOlEITOL KATA Kavova otn dgvtepoPdbua exmaidgvorn. To dtapopeTikd
YAOGGIKO Kol TOMTIGHIKO TEPPAALOV UTTOPEL VO EXNPEACEL £TGL TNV TPATY ETOPT|
TOV TV HE TN UN YPOUUIKOTNTA, Otovtag otnv £€psuva Hog Kot 1T

SLMOMTIGUIKN TOPALETPO.

Ta mopanave amotéhecav Evav Pacikd epeuvnTikd 6TOYO TG TAOTIKNG HOG
napéuPaocne, OomAad va omodeydel N Oyt TO  EVOEXOUEVO  SLOPOPETIKMOV
QMOTELECUATOV TNG TPATNG EXAPNS HOONTOV TG TPp®TORAOIOG eKTOIdEVONG LUE
T N YPOUUIKOTNTO GE SOPOPETIKA YAWCGIKA KOl TOAMTIGUIKA TtepiBdAiovta. [
TOV GKOTO 0OLTO TPOYPOUUOTIOTNKE GE GLUVEPYOUCIN HE TOOOYWOYIKE TUNMOTO
navemomuiov tov e£OTEPKOD, 1 TPOGUPUOYN KOl EQOPUOYN TNG MAOTIKNG
napéuPacnc oty oviictoyn pe Vv ednviky T 14En  mpotofdduog
eKmoidevong, o10  ayyAocafovikO Kol OTO  YEPUOVIKO GUGTNUO  YEVIKNG

eKTOidEVOTG.
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2. Aiadikacieg agioAdynong

Epocov n mopépufacn| pog nTav TAoTIKN Kot LAAIGTO GE TPMTOYVMOPO Y10,
TOUG HaONTEG YVOOTIKO Tedl0, OmMOGKOTOVGAE KUPIMG GTN GUAAOYN KOl HEAETN
TOV TEPIYPUPOV Kol OOMOTOCEMY TOV UAONTOV/TPIOV TOV GULUUETELYOV Kot

aKOAOVOOVGE 1 TOGOTIKY| KOl TOLOTIKT TOVG OVAALGON).

Metd v mAoTIKY TopEUPacT Kot HEAETN TOV KOTAYPUP®Y GTO GUAAN
gpyaciag, mpoypatomomOnKay oakoOun cvvevieLéels pe padntég kot pobntpleg
KUPlOG avOQOPIKA HE TNV TEPLYPAPT OVIIKEWEVOV GTN QUON. X& TOAAEG
neEPIMTOCES ninke amd Tovg pabNTEG Vo oXeSIAGOVY TO OVTIKEIUEVO 7OV

TpOTEWVAY.

3. Epappoyn Tpoypdppartog

To mpdT0 6TAd10 TG Epgvvag dpdong mpaypoatonombnke to 2004 kot n
mhotik mopépPacn mpaypotomodnke otmv T 1dén tov 9% ko 11
INuoTk®V oyorelwv Oeccalovikng. Ta amoteléopoto mopovstalovTol T KAT®

otnv evotnra 4.1.
3.1 Itk TapépPaocn o€ oyoreio g Feppaviag

Mo ™ oepedvnon oe dopopetikd molticpkd mepipdrriovia {ntnoope
™ ovvepyacio pe v Pdadagogische Hochschule Weingarden I'eppoviag. Metd
Otk omdvinomn, aeov UETOPPACTNKE OE GLVEPYOCIO HE TO YEPUAVIKO
TOVETICTAUIO O OYESOUOG KOl Ol dpOacTNPOTNTEG OTO. QUAAL  €pyaciog,
TPOYUOTOTOCOUE EPAPUOYN TNG TAOTIKNG TAPEUPAONG OTN YEPLOAVIKT YADGGA
oTNV OVTIoTOLYN TAEN VO YEPLOVIKMDY GYOAEI®V, LE AdEL KO VIO TNV a1yido TOL
YEPUOAVIKOD TAVETIOTNUIOV. ZvyKeKpéva 1 mopépPacn mpayuatonomOnke oto
Alb.Einstein Gymnasium Ravensburg kot oto Realschule Weingarten. Ta kpitipia
EMAOYNG TOV YEPLOVIKOV GYOAEIV NTAV avTioTOLY0 e T TPpOOVAPEPBEVTA Y10l TOL
dpotikd g Oeccarovikng (tvyoio amd to KéEVrpo). Amodeiybnke 6t to Alb.
Einstein Gymnasium ntav éva oyoAeio koAvtepov emddoswv tov Realschule
Weingarten. Avtd oeiletar ot S0QOPETIKN O1dpOpm®OT TOL  YEPUAVIKOD

EKTOLOEVTIKOY GLGTHUATOG YOl oVTH TNV TAEN. X& KABe TAEn mn mopéuPaon
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npaypoatoromOnke and 1o I'epuavod ddokoro 1 tov Kadnynm Tov podnuotikov

™G TAENG avTioTOoLy O, TAPOVGIO TOL EPELVNTY|.

Av kol elye oyedlaotel oI CUVEXEWL M EQUPUOYN TNG TIAOTIKNG
napEupacnc oe ONUOTIKE oyoreion otV AyyAla, avTt dgV TPAYHATOTOONKE AdY®
TEPLOPICUDV HEGMV Kot ¥POVOL, 0ALL KLpimg AOY® TOL aVENUEVOL OIKOVOULKOD
KOGTOVG OV EMPAPLVE GNUOVTIKGA TN CLVEXELX TNG dlepeLvNoNS otV AyyAia. Me
avaeopd oe uoévo dvo moMTicHIKA TmepiBdAiovio EALGSag ko ['epuovioc, m
SWMOMTICUIKN TOPAUETPOG TNG EPELVAG LaG Elval EAMTNG. ZNUEIDVETOL ®GTOCO 1|
Broypapikny épevva  (kepdiato I 2.3) £de1i&e OTL OYETIKEG TPOTACELS
dwaokaAiag elyav Nom depeuvnbel yio v mpotofddue  Pabuide oto
Ayyhoapepikavikd cvotmnua ekraidevong (Nesbitt, V., N. 1992, Peitgen, H.O. et al
1992 a). AdPape vwoOyYN To AMOTEAEGUATO TOVG GTO. CLUUTEPACLATO LOG Y10 TN

SMOMTICUIKN TOPAUETPO TNG £peVVAg pag (PA. 4.4 mo kdT).

EE dAlov m depebhvnon ¢ emOPUCNS SUPOPETIKOD TOMTIGUKOD
TePPAALOVTOG GTNV TPATN EXOPY| TOV LOONTAOV [E TN U1 YPOUIKOTNTO, ATTETOL
{omG TOL EPELVNTIKOD HOG GTOYOL, OV AMOTEAEL OUMG GE Kapld TepinT®on TV
Kopla kotevBovvon g depevvnong pog. Kdabe meportépm mpoondbeia mpog vt
mv Kotevbuvon Ba amékive tov KOplov otdyov poc. Ta amoteAéopata TV
TAOTIKOV epappoydv oe EAAGSa kot [eppavia avaeépovtal avaivtikd otnv

eMOUEVT EVOTNTO.
4. Eppnveia 0ed0UEVWYV KAl £EOYWYR CUNTTEPACHATWV.
4.1. Iapovciocn amoTEAEGUATOV

Ot o cuvnOIoUEVES KOTAYPOUPES TOV HLOONTOV Y100 TO YOPOKTINPIOTIKA

TOV EKOVOV NTOV:
Ot e1koveg dev Eyovy T€A0G.
H povaoixn meprypaper tig e1koves ywpic t€10G6.
Yrapyer éva oynuo mov emovoloufoverar ovvéyeia.

Yropyer éva vroderyua oo omoio Epyetor n etkova Cava kai Cova.
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Oleg o1 exoveg poralovv Ue TOV €0DTO TOVS, Ol EIKOVES UIKPOIVODY

OVVEYELO. TTH POVTOOTLO HOD OIS TTOV DITOLOVIOTH K.AT.

Xmv epdtomn Yo pio. mbovi) ovopocio Tov eKOVeV Tpotddnkay omd

TOV¢ ponTéc Kupimg ot e&ng:

Enavalopfovoueves eixoves, e1koveg ywpis t€log.

Ou embpeveg emavolyeg tov Sierpinski kot g ypapung von Koch

(kepdraro VII 1.12), oyxedidomray amd toug podntéc o€ tocootd 80% cmotd.

Eixova 1. Erdueveg emavainyers ypouuns von Koch oro uabnrés e 2T

TOCHS YEPUOVIKOD TYOAELOD.

Kotémv, apod mapamnpndnkov ctov LIOAOYIGT] GUVEXEIG EMOVOANYELS
™G yrovovipadag von Koch (kepdrato II 3.3, ko kepdioro VII 1.12), oyeddv d6iot
ol padntég Katéypayav 1N JmicTmon Yopic TEAOG ETAVAANYNG Kol avENOT TNG
TEPWETPOL pe KaBe emavainyr. Ot koTaypaeég oynudtomy ot eHon mwov Bupilovv

TO GYNLLO TOV GYNUATIGE 0 VTTOAOYIOTNG (lovoviedada von Koch) etvar kupiwg:
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Aatépi, yiovovipaoo, Aoviodot, oykadol.

AvoeépOnkav mOAAEC TEPLYPAPES OVTIKEWEVOV OTr QUGN 7oL Oa
UTOPOVGOV VO, TEPLYPAPOVV GOV KAOGHOTOEWY oynuata. Ot o cuvnOicuéveg, e
TNV OUTIOAOYNON TNG EMAVAANYNG TOAAEG POPEG EVOG OPYLKOD GYNMUOTOC N UG

Aemtopépetag. givat:

Aaoog, Povva, oOVVEPa, KOLVOLTIOL, TPLAVIAPVALO, KODKOVLVAPL, KOKTOL,

piCeg

2y ewova eoivovtal ta oxédo yeppovidag padntplag tov Ravensburg:

Ewxova 2: Zyéoa fractal oty pbon ano yepuavioo uobntpia

Or meprypaéc Kot ouToAOYNoelS ovtéC koAdvmtouv 10 75% TV
amovToe®v. O1 VTOAOITES KOTUYPOPES AVAPEPOVTOL LEPIKE 1 OEV AVOQEPOVTAL GE

KOVEVO YOPOKTNPLOTIKO TV KAaouatoedav. [Tapddetypa:
Awgotnua, ovpovog, Balacoa yioti ivar ywpig T€A0G.
DNA yiati uetopéper wavra tig idieg minpopopies.

4.2. Avaivon amoTeLeoPATOV
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AvoADOVTOAG To AmOTEAEG LT, KOTAANEOUE OTL:

0. ZYETIKE e TOLG CLVOICOMUATIKOVS GTOXOVG TNG TopEUPacns, ot
pnantég Oyt amAd €de1Eov evolopépov aAAd evBovcldotTnKay Kol OmmG QoiveTol
and TIC TEPYPUPEG TOV UHoONTOV/TPIOV avalntodocov eQaployés e vEag

yempeTpiag mavtod yOpw TOLG.

B. Ot yvootikol o10)0l TG KOTAVONONG TNG OGVTOOUOLOTNTOC KOU TNG

oLVEYOVS EMAVAANYTG GOV YOPAKTNPIOTIKE TOV KAUCUATOEW®OV GYNUATOV, KOOMG
KOL 1] ONUOGI0 TNG UM YPOUMKOTNTOS OTNV TEPLYPAPT TNG VoG, O QaiveTal va
amotéAecav TPOPANUA Y10 TOVG TEPIGGOTEPOVS LAONTES. AVTO TEKUNPLOVETOL 0T
10 VYnAd mocootd (mepimov  70%) TV KOTOYPAPOV OTIG  OVTIGTOLYEC
dpacTNPOTNTES, KAOMS KOl amd TNV TEPLYPAPT] KOl OLTIOAOYNGT TOV GYNUATOV

amd T eOoM oL enMEAECAV.

v. Metayvootikd, dnwg dtapaivetal amd TIg Kataypopss Kot cuINToEels
Le Toug pabntég/tpieg, n mopEuPacn avESEIEE Lo vEQ OTTIKY 6TV EKOVO TOVG Yol

™ eUoN:
Taopa katolofoaive kKoAvTepa To. OEVTpa, TIS PILES, TH PDON VEVIKC.
Aokudlovue véeg yewueTpies atn pooy.
Aev yperaovrar Hovaodes unKovg Yol Eivol To 1010 DTOOELYUA TAVTA.

Eivar moAdés popéc (n pvon) ywpic téAog kou emovolopfaverar mavo, Evo.

OTTOOELYLLAL.
Tapo. ™ Ppiockw wo ekTAnKTiKy.
1040 amo to mepieyouevo twv wobnuatikay vaopyel oty POoy.
4.3. Loykpion anoteheopdtov I'eppoviag-EALGdag

Ye oyéon pe 10 oyolkd mepiPdriov, opeilel vo dwumictmbel 6t TO

pédtnuo tov padnuotikov oty XT 1dén, mpayupotomoteitor otn ['eppovio amod
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padnuotikd ko oty EAAGSa amd tov ddokaro NG TAENG, ME TIS 101EG TEpimov

MOpEeG O100.0KaATNG Kol 1010 TEPITOV AVAAVTIKO TPOYPOLLLLAL.

Ag domoT®dnke KATOLL EUPOVIG TOGOTIKY] O0POPA OTIS KOTAYPOUPES
TOV podntov. Xtoug podntég g Iepuaviog ®otdc0, epeaviletal ony KoToypoen
TOV  YOPOKTNPIOTIKOV TOV KAUGUOTOEW®V TOAD ovyvd m AéEn Muster, mov

umopel va amodobei oto EAANVIKE GOV VTOIELY L.

Elvar pa AEN mov cvpPaiverl va ypnoyromoteitot amd toug podntés cuyva
otV Kaboplovpevn yYAdooo tovg kot fondnce icwg toug padntég g leppaviag
VO OVOUAGOVV (0Ode1yuo. aynuiTwv) TIG EIKOVEG KOl VO EKPPAGOLV TIG OKEWYELG
TOVG EVYEPECTEPA KOl TEMKE TANGIECTEPA TTPOG TNV EMCTNUOVIKT) OPOAOYi TNG
véag yeopetpiog (YevvnTpro oynpuatov). EnBefoaidverar dniadn oto onpeio avtod
N EMPPOT| TOV SLOPOPETIKOV YAMCGIKOV KOl TOAITIGHUKOD TOPAYOVIO GTNV TPDTN
EMOPN TOV TOUSIOV PE TN UN YPOUUKOTNTO, OT®G avagépinke otn Piproypapio
(Nesbitt, V., N. 1992, Peitgen, H.O. et al.1992 o). Evdewrtikd, pio ovyvy

ovopacio wov d60nke amd padntég oty EALGSQ Yo TiC €1KOVEG NTOWV:
Ewcoveg yawpic télog.

2tovg pabntég g eppoviog epgaviomke avtictoryo Kot moAd Guyva M

ovopocio:
Eixcoveg pe vmoderyuo kou ywpic téAog.

H emppon 100 MOMTIGHIKOV KO YA®GGOIKOV 7ePPdAAovTog otV
€100Y®MYN G Ui VEO opoAoYyia Kot €vo VEO TPOTO OKEYNG GTO pobnuoTikd, etvor
omwg mpoovapipnie avapevopevn Kot emPefoidbnie Kol oTIC TAOTIKEG LOG
napeppaoetg, o Pabvtepn avdAivon g eTppong oTNG 6T0 oNUEID OVTO ORMG

Eepevyel amd Ta TAAIoO TNG EPEVVAG LLOG.
4.4, Xopmephopato.

To evoapépov TV padnTdv/Tpidv TG TpoTofaduiag ektaidevons Yo

VEQ YEMUETPIOL KO OTTTIKN TNG VONG TV TOAD PEYAAD. ZOUG®YN TOV GTO OMUELD
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oUTO Kol M YVOUN TeV  eKmodevtikov  EAAvov kol T'eppovov  mov

Tpaypoatoroinoay v mapéupfoacn otig TaEelg Toug.

Onwc mpokVTTEL MO TIC KOTOYPOQPES KOl TO, OYES TOV HoONT®V 01
YVOOTIKOL GTOYOL TNG OVTOOUOLOTNTOC KOl GUVEXOVS EMOVAANYNG OAAL KOl TNG
EQOPUOYNG TG VENG YEWUETPIOG 6T POON, UTOPOVV HE TEPLOPIGHOVS Vol Yivovv
KOTOvoNTol amd Tovg podnNTéc. ZOUEMVN MTOV GTO ONUEID OVTO KOl 1 YVOUN
EMvov kol Teppovav ekmaidevtik@v mov mpoypotonoincay v mopéufaon.
[Mopdpoteg eivar kot ot oyeTkég dmMoTOGES 6TN PLAloypagia yio Tovg pobntég
™me mpotofdduiag oto Ayyloapepikavikd ekmaidevtikd cvotnua, (Nesbitt, V., N.

1992, Peitgen H.O. et al, 1992a Barnsley, M. F.1993).

H mnpdmra Opos Tov yvooTikKav 6Ttdymv Onms T€dnkav oty apyn tov
kepaiaiov III, emedn yu avt) eivor amopaitnteg yvooelg g devtepofadtog
ekmaidevong, oev pmopel va emrevybet oy T 14EN dnuotikov. H Sdaxtikn
a&lomoinon g Un YPOUUIKOTNTOS oIV TP®TORAOUa EKTaidevon, Tapovctdlet
CLUVOGOMUOTIKO M UETAYVOOTIKO EVOLNQEPOV 1 KOl TEPLOPICUEVO EVOEYOLEVQ
YVOOTIKO €VOOQEPOV, EIvol OUMG OTO. TAOIGLL TOL EPELVNTIKOL HOG GTOYOL

advva.
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Keop. V

Ag0TEPN QOO £PEVVOAS OPACTC.
"Epevva opaonc ot
ogvtepoPadua ekaiogvon.

1. Opydvwon Tng épeuvag, XpnRon HEoCwvV

AopBdavovtag vroyn ta copnepdopato g depgvvnong oty XT td&En Anpotucod
TOV TTPOTYOVUEVOL KEPOAAIOV, 1 AUECHOS EMOUEV VIIOYN QLA TAEN Yo TANPECTEPN
depgvvnon Nrov kamowo TaEN Tov yopvoosiov. Tpoxeévov opme va emtevybovv
ot yvootikoi otoyor (kepaiaio I 1.), mpodmdBeon sivar 1 gvyxepng ypnon tov
AOYOL OHOWOTNTOG YEMUETPIK®OV CYNUATOV, TOV OLVALE®V, KOODS KOl TOV
dppntov apBuov and tovg padntés. Ewdwdtepa, ot mapandve mpoamottodIeveg
yvooelg etvon amapaitteg oe kdBe mpoomdBeio dwdaxtikng aflomoinong g
OlAGTAONG VTOOUOLOTNTOC. XTO EAANVIKO YUUVAGLO 1 SO0CKOAIL TOV TOPOTAV®
apyiler amd v B’ 14EN yvuvaciov kol odokAnpoveror oty I' 14&n yopuvaciov pe
NV €vOTNTO TNG GVYKPLoNG AOY®V opotdtnToc. [ avto, av Kot vmp&av kot yo v
B’ yopuvaoiov kémotor apykoi oyxedacuol, tpotyundnke tehkd n I'” yvuvaciov,
Omov ot poONTéG €YovV OAOKANPOUEVES TIG TPOUTOLTOVUEVES YVOGELS TTOL
avaeEpOnkay. Ztnv tdén avt) eoaiveton va givor dvvotd vo emyelpndei n S1dakTikn

a&lomoinon mov diepeuvd N epyacio avTy.

[Ma tov okomd awtd, aPod mponynOnke £pesvva OPYIKOV OTOYEDY TOV
wobntov oy I'" 16én tov 1% xar 10°° yopvaciov Kolapapide, oyxedidotnke
mAoTikY] mopéuPaon o tig taEelg avtéc. H emdoyn tov dvo yopvosiov £ywve
toyaia and v B mepoyn ¢ mOANnG. Ilpwv tov oyedoopud g mapépPoaong
TPOYLOTOTOWONKE  Opylkd W1 GULUUETOYIKN TapOTNPNoN OWAcKOAINS TV
KPICL®OV EVOTHTOV TOL APOPOVYV TNV 160TNTO-OUOIOTNTO GYNUATOV GTO TUNLOTO
mg I té&ng Mopvaciov 6mov Ba ywvotav mAotikny mapéuPooct. komdg Ntav N

dwmictwon tov Babuov katavoénong g evotntag At (o€ cuvepyasio e TOV
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KaBNyNT| TG TAENG) Ko EVOEYOUEVOV LOONTIKOV OLGKOAM®MY TOV HoONTOV OTIG

TaEe1g avTéC.

AxolovOnoe d1epelvNon AVIIANYE®DY TOV LOONTOV TAVE® GTIC EVVOLES TTOL

pag evotépepayv. H diepguvnon tov avtiMyemv autdv TeptAduPove:

1. Avodvtikn €pevva otn BipAoypaeia yio epyacieg mov £xovv yivet yo
TIG AMOYELS, OVTIAMYELS, OTACELS TV nodntdv e nikiog g I' yopvaciov yu

EVVOLEG KO POLVOUEVO TNG LT YPOUUKOTNTOG.

2. Hudopnpévn cuvévienén oe KpES OUAOES e OAOVS TOVS HaONTEG TNG
I 14Eng tov 100v yvuvaciov o6mov Ba ywotav M mAOTIKY mopEéuPacn, yio
emoAnOevon N Oxl TV evOEYOUEVOV JOMIGTOCEDY TG PipAloypaiag. X
ouvEvTeLEN NTo TOOVH KoL 1 avAdEEn VEOV aVTIMYEDV TOV LadNTOV GYETIKOV

e TIC £VvOoleg oL pag evotépepay (Lewis, A. 1992).

3. o 1° youvdoio Kolapapidg, mpaypatomoidnke mpoBoin
TPOGOUOIMON G KAUGLATOEWO0VE GYNIOTOG KO HaG avolyTng ovlntnong otdpketag
poGg dpag (TOTOL KATAUYIGHOD 10e®V TOV HadnNTdOV), He Toug pobntég e Taéng

nov Ba ywotav 1 Topéppaon.

X ovvéyew oyxedldoape TAOTIKN TopEUPacn mov TpayHotomoOnke
armd tov kafnynt g 1adénc. O gpevvntg Ba PmopovoE Vo UPOKTNPIGTEL GTO
onueio avtd amhd «dlevkolvvne» 6to mhaiclo g épgvvag dpaong (Cohen, L.
Manion, L. 1997). Katé ™ dibpkelo g mAotikng mapépPoong dwavepndnkov
@OAAO EPpYOCIOG, TO OTOI0 GTN GUVEYELD OTOTEAECOV OVTIKEIIEVO TTOLOTIKNG KLPImG
avdAvong v v BeAtioon Tov S10aKTIKOD LAKOD Kol TG mopeiog ddacKaAlng
evogyopevov  pedoviikov  mopgppdoswv. H - mocotiky avdAvon  tov
OTOTEAECUAT®V OTO TPAOTO OTASO TNG £PELVOG OPACNG 08V EMEKTEIVETOL OF

EMIMEDO OAOKANPOUEVNG oTaTIoTIKNG avdivong (Johnson, B., Christensen, L.
2008).

Ta gpyoreion cLALOYNG OE0OUEVOV TTOV YPNOLOTOMON KAV GTN €pevva
elval ta @UALO gpyaciag Kotd TV TAOTIKN TapEUPacT), 1 OTOUAYVITOQ®OVON

™G  avolyytng ovlnmong (TOmov  KaTaylicHoy  We®MV TOV  ponTtdv), T
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EPMTNUATOAOYIOL KOl Ol LOYVNTOPMVNIEVEG GUVEVIEVEELS YO TNV OVAOEE TOV
amdyewv tov pabntov (Cohen, L. Manion, L. 1997, Johnson, B., Christensen, L.
2008).

2. Aiadikacieg agioAdynong

H a&ioddynon oto mlaicto ¢ €pevvog dpdone mpoPAénetor va givor
dwaypovikd ovveyng (Cohen, L. Manion, L. 1997, Johnson, B., Christensen, L.
2008). Ztn SN pog mepintmon epaprdsTnray ot €EN1G 100IKAGTES:

1. A&oidynon tov andyewv TV HoONTOV GTIG GLVEVTELEELS KOl GTNV
avoyytn ovifmon. Ot amavtioelg TV podntadv  Kotnyoproromdnkoy Kot

avaADONKaY TOLOTIKA.

2. A&oldynon tov VALV epyaciog TG mAOTIKNG mopsupaocnsg. Ot

TEPLYPOUPES KOl SAMIGTOCELG TOV LoONTAOV avaALO KOV TO0TIKA LE GKOTO:
a. Tov éLeyyo emtuyiog TOV YVOOTIKOV GTOY®V.

B. Tn Peitiowon Tov oYediov dOAKTIKNG TapEUPAONG YO0 TNV EVOEXOUEV

GUVEXELL TNG EPEVLVOG.

3. A&oAdynom oAOKANPNG NG TAOTIKNG TTapEUPaong amd TOV EPELYNTY
HETA TNV OVAALGT TNG ATOLOYVITOPOVNONG TNG TopEuPacng.

3. Eqappoyn TpoypdppaTog

3.1 Apykn dgpevvnon Yo TIS OmOYELS TOV padntov

2OUQOVO PE TOV TOPOTAVE GYESOCHO, OlevepynOnke KOTA TO GYOAKO
étog 2004-05 apyikny épevvo ota yopvaowo Omov Ba ywvotov 1M MAOTIKY
napEUPact, yio I SmIcTOoN TOV OTOYE®MY TOV LaONTOV OYETIKA e TIG EVVOIEG

LOG EVOLOPEPOLV.

Avrtifeta pe 01t cupPaiver v v tpwtoPdOpia ekmaidgvon, ot andyelc-
oTaoElg TOV HadnNTOV TG devTEPOPAOUIOG EKTOdELONG YO TIC £VVOLEG TTOV HOG

EVOLOPEPOLV AVAPEPOVTAL GE OPKETEG Epevveg ot PiMoypapia (Peitgen, H. O. et
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al, 1992a,b, Komorek, M., et al 2001, Ztavpov A. 2004., Fischbein, E. Tirosh, D
Hess, P. 1979, ZamAtomovlov, X., 2004 k.a.) Kol apopovv Kupiwg:

1. Tnv amodoyn N Oyt TG dvvatTdtTToc TPOPAEYNS TG EEMENC KOBMG Ko
™ vmopéng doung (taéng) ota dvvapkd cvotiuata. (Komorek, M. 1997, Duit R.
1997, Stayrou D. 2002, 2005, 2008, Peitgen H. O., 1992 a,b, Devaney, R. 1990
Nemirovsky, R. 1993, BA. kepdroao VII 1.1,1.2).

2. Tnv vrmokeevikny Gmoyn mov £Youv ot pobntég yio v €vvola g
duotaone. Tn dwwpopomoinon eWdwkodTEPO O6TL GAAEG €lvar Ol S10GTACELS TOL
TPAYHOTIKOV KOGHOV (TN Kafnueptvotntag) Kot GAAEG TOV EMGTNUOVIKOV (TOL

10€0t00) KOopov (Apakdmovrog B., Adhia A., 1997 BA. kepdAiawo VII 1.10).

3. Tnv évvola tov ameipov, TG GLVEXOVG ETOVAANYNG, TNG OLOLOTNTOG-
avtoopotdtntog K.Am. (Fischbein, E. Tirosh, D Hess, P. 1979, ZanAonodiov, X.,
2004. Vollrath H. J. 1977 BA. kepdAao VII 1.3).

Ot mopamdve £vvoleg ivol amapoitnTeg Y100 TOVS YVOGTIKOVS GTOYOVS TNG
TLOTIKNG TopERPaons kot yi' avtd cvpmeptiapBdvovrol evbic e€apyng otn eaon
™G £pEVVAG OPACNG. XT1 GLVEXELN TNG EPELVOG KOL 0LPOV JUMIGTOONKAV Kol GTIG
EMOUEVEC PAGELS TNG €PELVOG HOG GE GAAX YOUVAGLa, Ol €V AdY® amOYELS TV
padntaov tapatibevrar pe mAnpdtta oto kepdiowo VIL 1. oto omoio ko n Epgvvd
pog pebodoroyikd olokAnpavetat. Edikd yio 1 domictwon Tov andyenyv TV
pontov o oyéon pe £va EEMOCOUEVO OLVOUIKO GUGTNIO KOl TV VTTapEn 1 Oyt
e0MTEPIKNG dopng o€ awtd (tpiymvo Sierpinski VII 1.12, ko kepdiao X.1,2),
d000nke 1witepo Papog otn cvvévtevén ot dlepedvnon TOV OTOYEMY TOV
pafntav yo o Tt akppog eivor tpiyovo (Xatlnkovpiakov, K. 2004). H edwotepn
avt dlepevvnon otdbnke amapoitntn TPW TG TAOTIKEG TOPEUPACELS, Kot

amodelyOnKe TOAD ONUAVTIKNY 0 OAOL TO ETOUEVO GTALN TNG EPEVVAS LLAG.
3. 1. 1. Zvuvévtevén oto 10° yopuvaoio Kahapaprag

Ot apyikéc ovveviedéeic Tpaypotonotonkay avavopo pe to I'l Tov 10°°
yopvacwov KoAapapidg ocvvorov 18 pabntov/tpiov, pe tic €ENG opUddes OmmC

oynuatiocTKoy €6gAOVTIKG KOt OVOUAGTNKOV 0td TOVG 1010V¢ TOVG LaONTEG:
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1. Opdda Apng : 2 ayopio, €va Kopitot.

2. Opdda Opel 400 : 3 ayopia.

3. Opada Super 4 : 3 xopitoa.

4. Opada Super 3 : 3 Kopitoia.

5. Opédoa doivikag  : 3 kopitouo.

6. Opado atpountes : 3 xopitoua.

To oyéd10 ocuvvévievéng dev NTaV OGKOUTTO OAAL €VEMKTO, TOAVEG
KOTOYPOQES TOV  HoONTOV  pmopovcay  vo  oOnynoovv o€ cvlnmnon Kot
ATOUAKPLVGT OO TO APYIKO GYED0, EMAVAPOPE KOl GUVEYLIOT UETA TO TEAOG TNG
evdgyopevng dwapopomroinong (Cohen, L. Manion, L. 1997. Lewis, A. 1992, Ault,
C. R. 1983). Xt ovvévievén £€ywve axoun €leyyog kot afloAdynomn Ttov
TPOOTALTOVUEVAOV  YVOGE®Y TOV podntov, (Adyog OpodTNTOS, VTOAOYIGHOGC

euPpadod Tpry®dvov K.AT.).

H ovvévtevén payvnmrookomOnke, ®ctd6c0 OMOL MTOV OMOPOITNTO M
Katoypaen M To ox€do ywotav amd Tovg 1dovg tovg HadnTég 6TO0 PUAAO

GUVEVTEVENG.

Ot Katnyopieg TV OMAVINGE®Y, YVOCEWDV 1 ATOYEDV TOV LoONTOV TOV

dlepeuvinKay e TNV apyIKn GVVEVTELEN NTOWV:

1. 'EAeyyoc t@V TPOATOUTOOUEVOV YVAOGE®Y, OUOIOTNTO YEMUETPIKAOV

oYNUATOV, AOYOG OLOLOTNTOC.

2."EXeyyoc yepiopov aniov mpofAnpdtov pe epfadd tprydvov.

3. H dmoyn tov padntodv yuo 1o Tt akpiog etvon tpiywvo.

4. H dmoyn tov padntov yo to Tt givor dtotaon.

5. Amdyelg yio e£eEMOGOUEVO GUGTALOTO, ETOVOANTTIKOTNTO, YOOG KoL

T4EN.
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Ov xoatmyopieg 1-3  avapépovrav MEPIGOOTEPO  OTN  OlEPEVVION
TPOOTOUTOVUEVOV YVAOGEMV, Ol £POTNGES 4-5 avaeepOTay TEPIGGOTEPO GTN
OlEPELYNON OMOYEMY Yo VEEG £VVOLEC TOL EVOLIPEPOLV TNV MAOTIKY LOG

napéuPoon.

Olot o1 podntég g tééng mov Ba yvotav 1 mopéuPacn mpav HEPOG o
opades Tov tpwv. H didpkeld e ocvvévtenéng frav 20 Aemtd g dpoag yio Kabe

TPLAO0, GLVOMKE 3 TEPimOL MPES ddUTKAAAGS.

2TOV TOPOKATO VoK TopatiBevtal KatnyoplomomuEVES Ol OOVTIGELS
TV podnTov, Sfabucuéveg oty KMpoka endpkelag Kot ouvagelag 0-6, 6mov
10 0 avtiotoly el o€ EAAELYT GOOTNG amdvTnong amd OAES TIC OUAdES £mC TO £E1 TOV
avTioTolel 6€ omOTN amavinon kol amd Tig 6 ouddeg. Xe kabe opdoa ot
OTTOVTIGELS KOTOYVPADVOVTOL WG GMOTES, EPOGOV TOLAAYIOTOV 2 6Tovg 3 pobntég
NG OLLASOG DGOV TEAMKA GMOTN OTAVTNOY GE OAEC TIC EPOTNOELS TOV GLVOETOVY
v kotnyopio. H endpkela yvOGe@V ovoQEPETOL GTIG TPMTES TPELS KOTNYOPIES, M
OLUVAQPELD OMOYEWMV LE TOLG EMOUMKOUEVOLS YVOOTIKOVS WG OTOYOVG OTIG

TEAELTAIEG dVO KOTNYOPiES.

Endpxera KaB6riov | EAdyiotn | Mwepn | Métpua | Kadn | TIoAd | Apiom
/ouvépeta 0 1 2 3 4 KOAN 6

1.0powvtra X
Y. Zymudtov

2.11p6BAnpa X
eupadav,
Sierpinski

3. Tplyova X

4. AMwotdoelg X

5.E&gho- X
oopeva
GLGTNLOTA

IHivaxag 1: 100 youvaoio Kadopopiag, diepedvnon oxoyewy nadntwv

3. 1. 2. Zopmepaopata Yo T0V 6)E0100 10 TG MAOTIKNG Tapéppfacng.

Onwg  oaivetonr oamd 10V TOPOTAVEO TIVOKO T ETOPKEWL  TOV
TPOUTOITOVUEVOV YVOGEMY YO TOVG YVAOOTIKOVS GTOYOVG TNG TAOTIKNG LOG

nopéUPacns amodeiydnke KatdTEPT TOL AVUUEVOUEVOD, EWOIKE GE OTL aPopd TOV
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AOYO OHOIOTNTOG KOl TOV OPIOUO TOV SLOGTACE®MV. AV KOl KATOLES ATOYELS Y10 TIG
SO TACELG TTOV avaPEPONKAY NTAV TTOAD EVOLUPEPOVGES, TOAAES AALES KATAYPOPES
Y. OTL YEOUETPIKES SLOOTAGELS ElvaL 10 gufadoV, N TEPIUETPOS, N OIGUETPOS KOl 1]
OKTIVO. MTOV OTOYONTELTIKEG. AKOUN KOl Ol YVOOTEC €VKAEIdEIEC OOOTACELG
amotédecay TPOPANUA Yo TOVG LabNTES, OmmG avapevoTay iIowg Kot amd HEPOG TNG
oxetikne Piproypagio (Apaxomovrog B., Adiia A., 1997, Zaniomoviov, X.,
2004, MraxomovAog, I'., 2000). Ta mopandve anoteAécpata Tav 6€ GYECT LE TO
oTOY0 TNG £PELVOG MO OTOYONTELTIKA, KOl cLVEPaAOV GTO Vo pnv emyelpnOel
TPOCEYYIOT TOL YVOGTIKOL GTOYOL NG O146TACTG OVTOOUOOTNTOS KOTO TNV

TAOTIKY] TapEpPoon.

Avtifeta ot andyelg Kat To VOLOQEPOV TOV LaBNTOV Yo To eEEMOTTOUEVOL
CLOTNHOTO, TNV EmovaANTTIKOTTO, TO Y4oC kou v Tdén (my. 70 Ydog
emavalopfovetor oovéyela, avtég ol ovo Aécels mave poli) nrov BeTikég evoeilelg

Yo TNV TAOTIKN TapépPfoc.

ZYETIKA LLE TO TPiy®VO, eVOOQEPOV gival OTL o1 padnTég av Kot yvopilovv
OAO1 TOV OPIGLO TOV TPLYDVOL, EVVOOVV TOALES POPEC GTNV TTPAEN TO TPLY®VO UE TO
€0MTEPIKO TOV. Oe®POVY INAON TPIY®VO TIG TAELPEG TOV TPLYDVOL OAAL KoL TNV
emedaveld Tov. O dviopdg avtdg TV andyewv TOV HadNTOV Yo T0 Tpiymvo

enpaviCetor og OAN TN YPOVIKY| dLApKELD TNG EPEVVAS Lag.
3. 1. 2 Avoyti ouiton 610 1° yopvacio Kelapapidag

Y10 TuRuo 6mov 0o ywotav M mhotiky mopépfacn oto 1° youvicio
Kohapapiag, mpaypatorombnke mpofoiny TPOcOUOIoNS  KAUGUOTOEWDOVS
OYNUOTOC KOl EIKOVAOV KOl GTN GLVEXELWD aKOAOVONGE e OAOLG TOVG HaNTEC TOL
TUHOTOG avoyt ocvlntnon owdpkelag pog opas. Omwg mpokdmtel and v
OTTOLLOLYVNTOPAOVIOT] CUEIDONKOV amd TOVG HoONTEG Kol KOTAypAeNKOY GTOV

TIVOKOL TO, TOPOKAT® YOPAKTIPIOTIKA KO EVTVTIMGELS TOVG Y10, T VEQ GYTLLOTOL:

O1 eikoveg emavoloufavovior ovveyaws, koabe eikovo, givor [01o ue v

TPONYOVUEVY.
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O1 €1KOVES OTOTEAODVTOL OO IO, AETTOUEPELQ 1] OTOLO, ETOVOAGUPOVETOL

OVVEXWG.
H dwadikaoio oev teleivel moté. Loveyiletor Gmepes Popéeg.
Etvou aynuozo oo pobnuatikae avta, Ieouetpio,
Kabe eicova eivar évo y1210uetpo i kot Evo, UETPO.
Or eixoveg eivar poayevtikes. Ko n povoiki.

2oy éva kAadl mov amdovetar ovveyws fyalovrag olo kaivovpio KAadia.

Me paoyevet.
Nibw va yavouour aro falog twv eikovwv Kot THS HOVTIKHG.

Ot xataypa@ég avtég vIoYPapUilovy T0 ATOTEAEGLO TAPOLOLNG OLVOLYTNG
ov{nmong and pabntéc g Teppaviag (Komorek, M. 1997), émov emiong
tovifovtal ot GVVAICHNUATIKOD TOTOV KATOYPUPES TV LABNTOV Yo T VEN oV

yeopetpio.

Ta yopakmplotikd mov avaeépdnkav omd Tovg pabntég avapépovtal
OTNV OWTOOUOOTNTO KOl TNV EMOVOANTTIKOTNTO TOV CYNUATOV. AVTO OMOTEAEGE
Betucn £voeiEn Yo TOV GYESOGUO TNG TAOTIKNG TOPEUPAOTC LE OPACTNPLOTNTESG LUE

CLVOAPNG LE TNV OVTOOUOLOTNTO KOl TNV ETAVOANTTIKOTTO YVOOTIKOVG GTOYOVG,.
3.2 Xy€010010G KoL KOWVOTORIES TNG TAOTIKNG TapEpfaocng

Metd v mopamdve OlEpevlvNoT TOV aTOYEOV TV UadNTOV ot VO

YOUVAGLO GYESACTNKE TMAOTIKY TapEUPaoT He KHPLOVS YVMOGTIKOVG GTOYOVG:

1. Tnv évvola g emavainnrikotntog (iteration) kot g ovTooUolOTNTAG

(self similarity) Tov padnpatikdv cLVEPTAGEDY KOl TOV YEOUETPIKAOV GYNUATOV.

2. Tnv advvapio TpoPreync oty e£EMEN evidg eEeMaGOEVOL (YOOTIKOD)
OLOTNUOTOG, OAANAEVOETN OUmG pe TNV VTapén 0OTEPIKNG SOUNG OTO CLGTNUO

ovTo.
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Mo v KGAvym TOV YVOOTIKOV GTOY®V, GYEOIICOUE VO dPACTNPLOTNTESG
EMOIKOOOUNTIKOV TOTTOV, 01 0Toieg eKTEAOVVTOV 0md TOLG LaONTEG 0E OHAdES TV
dvo (avd Bpavio). Ot SpacTnPlOTNTEG OVTEC TOPATIOEVTOL GTNV TEAIKN TOLG LOPON
oto kepdiao X.1 wor X.2. TMapéuPacn tov kabnynt) mépav tTov oyediov dev

npoPArendTay, Tapd LOVO EXEENYNUOTIKY] Y10 TV EKTEAECT] TV OPOCTIPLOTHTMV.

Avolvtikd 1 dpactnpidtmro. A emdioke TNV KOTOVONGON NG
OVTOONOLOTNTOS KOl TNG GLVEYOVS EMAVAMWYNG POCIKOV YOPUKTNPIOTIKOV LG
U1 YPOUUKNG TPOGEYYIoNG ot Yemuetpio. ['a tov okomd avtd {ntmdnke amd tovg
HoONTEC Vo KaTaypyouv Kol GXESIGCOVY ETAVOANYELS TOL Tplydvov Sierpinski
TOPATNPOVING OTN GLVEXELD TNV EKTEAECT] EMOVOAYEMV KOl KATOYPAPOVTOG
OYETIKA. XTO OEVTEPO WEPOG TNG OPACTNPLOTNTOS OUMIGTOVOTAYV TO TOPATAVED
YOPOKTNPIOTIKE Kol GE GAAL YVOGTH TPiy®mV TOV HOONUOTIKOV TG TAENG TOVG

(tpiyovo Pascal, kepdaraio VII .1.7 ko kepdioro 1X.3.2.3).

H dpactpromta B emdioke péco amd éva maryvidr v evacyOoAnon pe
mv €€EMEN €VOG SLVOKOD GLGTHHOTOS, TV damicTmon advvapiog TpoPAeyng
™G €EEMENG TOL Kol TNV EUEAVIOT] TOAVTAOKNG (YOOTIKNG) GLUTEPLPOPAS Od
amA0Vg  OpYIKOUG Kovoves. Xto TEAOG emwdioke v dwmictwon Omapéng
E0MTEPIKNG TAENG o€ éva ampoPAento emimedo, (Duit, R., Komorek, M. 1997,
Peitgen, H. O. 1992ab), xobdg Kot g oyéong e €EEMENG TOL YAOTIKOV
CLOTNUOTOG HE TO TPIY®VO NG mponyovpevng opactnprotntag (kepdioo VII
.1k 1.2 kou kepdhoto X.1 ko X.2).

Ta ddaktikd epyoaieio mov ypnoomomOnkay oty MAOTIKY Tapéupaon
(Toyviol Tov yaovg, tpiymvo Sierpinski k.o.) avoa@époviot pe TOPaAAAYEG GLYVA
ot BPMoypapio 1 6TO SLOOIKTLO Kol OEV AMOTEAOVYV VEOEUPAVILOUEVEG TTPOTAGELS
ot Piproypapio. Opme ta ekmodevtikd £pyo TG TAOTIKNG Mg TopéuPaonc,
K0Pl 0 GYEOACUOG TV EMAVOANYEDY GTO GUALO £PYACING TOV HaONTOV Y0pig ™
YPNOT TOV VTOAOYIGTH Y10 TO OKOTO OLTO, Kol TO Totyviol Tov ydovg pe 1o (apt
OMOTEAECAY KOWVOTOUIEG OTY) GYETIKN EKTALOELTIKT £pevva. E1dikd to mayviol tov
ybovg, ToanloTav pe Capt ko dtopavela amd Kabe opdda ymploTd, Kot ot SloPAveleg
oAV TV opddwv mpoPdAilovtor emkaAvppéveg Oieg pall oto TEAOG NG

napéupaonc. To exkmoudevtikd €pyo ng opaoctnpuotrag B g mlotikng pog
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napEuPpaonc, He to Omol0 GLVETAKOAOLOO SOOKTIKO TOV OMOTEAECUO, MTOV L0

000KILOGTN EVPESITEYVIOL.
3.3 E@oappoyi mAoTiK®OV Tapepfdocmy.

O1 miotikég mapeppdoelg mpaypatomombnkay 1o oyoAikd £tog 2005-06
070 pabnua Tov patnpoatikov mg I yvuvaciov o tpla TUHOTO YOUVOGI®V TG
®eoocarovikne. Ot mopepfacelc TpaypatomromOnkay e KAOe TUUA LETA A TV
dwacKaAio. ToV (TPOATAITOVUEVOV) AGYOL OpHOOTNTOG OTO pofnuatikd tovg (6n

evomta tov PiAiov OEAB 2006):

Y10 I'3 tov 1 yopvaciov Kakapapidg otig 14.1.06 oe dvo cuveydueveg
Opeg OW0oKOAlOG TOV HOONUATOG TOV HAONUOTIKOV. ZTNV TAOTIKN Tapéufacn

ocvppeteiyov 18 padntég ko padntpieg oc 9 opddeg epyaciog.

Yo I'l tov 10 youvaciov Kolapapiag otig 12.4.2006 oe dvo
ovveyoueves mpeg dwaokariog. To cuvoro TV PAONTOV TOV GLUUETEIYOYV OTN

mlotikn mapEpPacn Nrov 17 padntég ko padntpiec o€ 8 opddes epyaciag.

Y0 I2 tov 10 youvaciov Kolapapiag otig 12.4.2006 oe Svo
ocvveyoueveg mpeg dackoMag. To chvoro TV pobntov mov GLUUETEYOV GTN

mloTikn mapEpPacn Nrov 15 padntég ko padntpiec oe 7 opddes epyaciag.

Yg avut) T @domn Mg €pevvoc M TAOTIKN TapéuPacn oe meplocdHTEPO

YOpvVAGLo OV NTOV avarykaio oAAG 00TE Kot SVVOTY|.

4. Eppynveia 0edopévwy Kal YWY CUNTTEPOCHATWY.
4.1. Apactnprotnto A. Tpiyovo Sierpinski
a. [IpoTo pépoc. Tpiymvo Sierpinski.

H enopevn emavdAnyn tov tprydvov Sierpinski ektedéotnke amd toug pabntég

Kot Tig podntpleg twv yvpuvaciov ce mocootd 95% ocwotd (dniadn amd 44
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pobntég/tpiec oe 22 opadeg epyosioc). Xt1o 1010 VYNAO TOC0CTO, Ol JUTIGTMCELS

YL T OLVUTOTNTO EXAVAANYNG TNG O1001KAGT0G TPOPAETAY EVOEIKTIKA:
Ameipeg 1 yawpic wepiopioud 1 yia wovro. H ywpic téAog.

I"oa 1o tpiywvo Sierpinski, ot aravimoelg emPefaivoav dmoyn tov poabntov yuo
TOV OPIGHO VOGS TPIYDOVOL HE TO €0mTEPIKO TOL poli. Evdeiktikéc meprypapég yia

70 Tt cvpPaivel 6Ty 006vN TOV LIOAOYIGTN:

Amo kabe tpiywvo oynuatiletor Evo, GALo KOl 01 ETOAVOINWEIS UTOPOVV Vo

OVLVEYLTTOVY 000 BEAovue i To TpiywVa va. yivovy Greipa.

2y o8ovn Prémovue vo emovaioufavetar to 1010 Tpayuo kabe popd, kabe popa

plémovue T0 1010 TPAYUO. LE THYV TPONYOVUEVH POPAL.

Oleg o1 KaTaypapés Tov podntdv 1060 6tov oxedlocud Tov Sierpinski 6o kat

HETA TNV TOPOTIPTCY] TOL GTOV VITOAOYLIGTI, EVIAGGOVTOL GTIS KOTNYOPIEG:
1. Tng avToopoldTNTES TOV KOTAYPAPETOL GLVOAIKE 21 Popéc.
2. Tng ovveyovg emavAAYNS TOL KATAYPAPETOL GLVOMKA 24 POPES.

‘H évvownr g ovveyolbg emavainyme ovoeépdnke oxeddv oe Oleg TIG
Katoypapes. Ot AEEEIC ALTOOUOIOTNTO KO YEVVITPLL, GOUO®VO LE TIC 0OMYieg
TPOG TOV Kobnyntn, dev avapépinkoy amd Tov kafnynt) KaboAov 6e 0mo100NTOTE
onueio g mapéuPaonc. Me dwkd Tovg AdY0 ®GTOGO, Ol KOTUYPUPEG TV

TEPICCOTEPMV LOONTAOV KATOVOLAGAV LLE OPKETT aKPiPeLa TIG EVVOIEG QVTES.

Edwad v o tpiymvo Sierpinski moAAég andyelg dnwg KataypaonKoy otnv
dpactnpomta A (T.X... péYPL vo. PopTel 0lo T0 Tpiywvo 1 ueypt va elopoviotel
040 1 vo. yeuioet), @aiveTol vo, delyvouv 6to onueio awtd ) Bempia Tov (Kepdlalo

1. 3,1).

2UVOMKA Ol TOPATAV® KOTAYPAPEG TOV HAONTOV G GYECT] LE TOVS YVOOTIKOVG

6TOYOVG NTAV:
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216y0¢ Koataypapég Y& ovvolo [Tocooto
Avtoopototnto 21 48 43%
Enavoinnrikdétnta 24 48 50%
Kevo 1 AdBog 3 48 7%

Hivaxag 2: Kotoypapés opaotnpiotnros A mlotikng mopéufoons

2t Spaoctpotto A damoetddnke 6Tt ot pantéc apod oyedialov pa M
Vo emavarnyelg dev cuvELav e Tov 1010 evBovclacpd. Akoun damiotmdnke Ot
N JwdKacio amoitovse apKeETO YPOVo, EWVIKA OTNV TEPITTMON OCYEOIUGLOV

TPLY®VOL GE VEO PUALO gpyaciog.
B. Agvtepo pépoc. Tpiymvo Pascal.

210 debtEpO PéPOG NG dpactnprotnTag A ot pobntég mpoomdbnoav vo
gvtomicovv 610 Tpiywvo tov Pascal o mapopoto doun pe to tpiymvo Sierpinski,
TPOKEEVOD VO OLOTIGTMOGOVY TNV GUTOOUOOTNTO KO T GUVEXY] EMOVOANYT Kot
oe QAL Tpiyova TV padnuatikdv g tdéng tove. ‘Exoviag o tpmtn wéa and
T0 TPMOTO WEPOG, Ol TMePlocdTEPOl pabntég avalnmmoov Kot oyediocov o
napopolo dour| tpry@vov Sierpinski petd amd dvo M TPELS EMUVOANYELS, YOPIg
®GTOCO 01 TEPICGOTEPOL VO OLOTTIGTMOGOVY KOl VO OLTIOAOYNGOVV TKOVOTTOINTIKE TNV
OmopEn TOV E0MTEPIKAOV TEPLYPOUUEVOV €Tl TOV ApTIOV aplBpudv Tprydvev
(xepdrawo VII 1.7.). Emopkng oitiodoynoels Bempndnkav ot omovtioelg mov

AVOPEPOVTOL OE TEPLOYES TOL TPLYDVOL e aplfos Tov TOHTOL:
1. Oka 0. tpiywvo. Erovv {vyods apiBuoig.
2. Ta tpiywva cynuotilovral amd moiLloamAidoto. Tov 2. K.AT.

210 6UVOAO TOV HoONTOV glyape EMOPKN OITIOAOYNON G TOGOGTO UOVO

29%.
4.2. Apastyprotnra B. Iloyvidr Tov ydove.

To moyvidl tov ydovg onuovpynoe Conpod evolapEPOV GTOVG LaBNTEG Kot

TPOYHOTOTOmONKE Kovomomtikd amd O6Aa to tunuata. [Iptv v ektéheon tov

85

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



TOLVIOOL Ol KOTOYPOPES TV HodNTOV Y TN onuovpyion VO evOEXOUEVOL
OYNUOTOC OTO TPIYOVO TOV OPOVEIDV dopopoTotovvTay onuoavtikd. TToAlol

LoONTEG AmAVINGOY OPVNTIKA, EVOSIKTIKG:

Aev Pyoiver timota yiati oev umopodue va mpoPfléwovus To. ONUELQ GTO

TaLy Vil T0v Yaouvg.

O meprocotepol pabntég wotoco (63% ocvvorikd), mpoPréwave Ot Oa

onpovpynOet KATL GLYKEKPLUEVO, EVOEIKTIKA:

Nau, yrozi ot ypouues wov Ga yopalw o yovv mavra katevBoven mpog o A,

B,C.

Ihotebw ot Oa oynuotiotel évo ueydro Tpiywvo 1 TEPAYWVO UE TOAAG

HKPOTEP QL YOP® TOD.

O eprocdtepeg amd avtég TG amavinoels (19 anod tig 25), mpofAénovy Tov
OYNUOTIGUO KATO0L TPLYOVOL, 1 UTIOAOYNOT OU®MG TOv Yiati moTtevovy 0Tl Ha
cuuPel avTod PN TIKG Topanéunel otn opactnpotta A. Katd v ektédheon tov
TOYVIoo0 M KoAOTEPN TPOGEyylon Tov Tprydvov Sierpinski mpoypotomomOnke
oto I'3 tov 1% yopvaciov Kolapapide, ydpn oTnv TPOGEKTIKY €KTEAECT KoL
napakolovOnomn g dpactnpromrog and Tov Kadnynm mmg taéng. H anpdont
EUPAVIOT TOV TPLYOVOL NG dpactnpotTag A mpokdiese {onpn evtdmwon Kot
emeovnuate amd oo to TURpaTo. Avtd EAVNKE KOl 6€ GLVOLCONUATIKOD TOTOV

KOTOYPAPES OTMC:

Onwg  Plémete  oynuatiotnke to tpiywvo Sierpinski. To tpiywvo ue

evoorwaidlel. Ipaty popa. to fAérw kot dev 0 pavialopovy kabolov.

Yav mbavn e&nynon yo awtd mov cvvEPT 000nKav anavtnoeg and to 80%

TV pontov. Evosuctikd:

2ynuatiotnke 1o tpiywvo Sierpinski kot avto katd t yvaun pov Eyve yati

KIVOOUOOTAY UECO. OE EVO. IGOTAEVPO TPLYOVO KO TO CYHUATO TOD CYXHUATIOOUE HTOV

OUOIOUOPPQ.
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Zynuatiotnkay  woAAG  Tplymve. Yot TO.  OHUEIN. HTAYV  TOAAG KOl
OVYKEVIPOUEVO. YOPW OO TO KEVIPO. XTH HEOH EUELVE EVO. UEYAAO KEVO Kal ETOl

oynuotiotnke o tpiywvo Sierpinski.

2V TAEOYNeio TOVG Ol TOPATAVE® KOTOYPOPES OVTIGTOLOVV GE [ M
nePLocOTEPEG EENYNOELS LE PAOT TIS YVAOCE TOV HOONUOTIKOV TNG TAENS TOVG
OALG KoL TIC VEEG YVGELS TG TTPOTYoLLEVNS dpacTnpidtntag g tapépupaons. o
10 80% TOV KOVOTOMTIKOV olTioAoyNoemv, &€ivor moAD onuaviikd 0Tt
TEPIOCOTEPEG KATAYPAPES TOV HonTdV 060NnKav e £VVOleg TOL YVAPICAV GTNV
TPOTYOVUEVT] OPUCTNPLOTNTO KOl OVTIGTOLYOVV GTOLG YVMGTIKOVG GTOYOVS NG,

onrodn:
Tng avtooporotnrac. 1, 3, 8, 10, 12. (Xdvoro 13 kataypapéc)

Tng ovveyrovg emavainyng: Evisiktikd o1 mapandve kataypoeéc: 1, 4, 6,

8, 10, 11. (Zvvoro 20 kataypap£c).

[ToAAég kaTaypoa@ég eavépmaoay TV avalntnomn HoG ESOTEPIKNG TAENG M
otafepOTnTOG 1 CUTIOKPOTiOG, Yoo TNV €ENynom g dnuovpyiag tov Tprydvov. Ta
otafepd dedopéva katd v eEEMEN TOL GLGTHLATOS TTOL avalTnoay ot padnTéC,

avTIGTOLYOVV 0TIG 6TAfEPES EVOG GLGTILLATOS ATIOKPOTIKOD Ydovg (kepdiaro 11 2).

Lozl ypnoipomorodvrol to HIGE TV ATOGTOTEWY OO TO. O10POPO. CHUELO, UE
TIC KOPOPES, Kal EIVOL a0DVOTOV UE TOV TPOTO ODTO VO TPOKDWEL GHUEIO OTO

ETWTEPIKO TPIYWVO TO OTOI0 KOl 0TS ELOGUE QPOIPEITOL.

Amd  dAhec  xoToypagés  OlPOvOTAYV  Omd TG EKQOPACES OV
ypnowonoinoav ot podntég onueion M mepoyés €AENG. Ot kataypopés ovTég
avTIoTorYoOV otV Bewpio TNG ACLUMTOTIKNG TPOGEYYIONG GE EAKTIKG onueio 1

neproyés (kepdioo 112, 3).

2ynuatiotnke to tpiywvo Sierpinski yioati to onueia eivar puoleuévo. ko to

EVOL TOTAEL OTO GAAO KO ETOL EVAOVOVTOL GYNUOTICOVTOS UIKPE TPTYVA.
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Ereion oto kévipo tov tpiyovov odev vmapyel kouid ywvio, (GTOY0S
katevBovong) kai o1 vmoioimes Podles meTvyaivovY TO UIKPOTEPA TPIy@VA,

(CUYKEVTIPWUEVO, OTIS YWOVIES)

SUVOMKA OAEC Ol OITIOAOYNGES TOV HOONTOV  KOTNYOPLOTOUUEVEG

napovctdlovtal otov mivaka 3:

Koataypagpéc >Hvoho [Tocooto
OTIOAOYNCEWV enitov
GLVOAOL
Avtoopototta 13 33 39%
Enavainmrikotnt 20 33 60%
o
2tobepéc mapapeTpol 14 33 42%
EAxticd onpueio 8 33 24%

Iivarxog 3: Koataypopés kar aatioloynoeig e opaotnpiotntas B

ZUYKPLTIKG Kot Pe pKkpn 010popdl, Ol TEPICCOTEPES TOGOTIK KOt TOLOTIKAL

101)

oMOTEG Kataypagés mpoépyovioan amd to '3 tov yopvacsiov Kolopapiic,

mhavdg AMoym ¢ emperéotepng enifreyng Tov Kabnyntn g TaENS TOVG.

4.3. Zvunepdopato Kol Tpotdcerg fertioong e napéppfaongc.

1. H apyikm épevva (3.1) emPePoaimoe yevikd T1c avaeepOueves ot
BipAoypapio andyelc Tov pantov, Kuplng ce 0Tl apopd T cOyyvLon andyemv
Y10l TOV OPIGHO TOV TPLY®VOV. AlomioTdOnke akoun EAAELYT BOCIKOV YVOGEMY Kol
advvapio ¥EPGHOV CLUUPATIKOV HOONUOTIKOV TPOPANUATOV GE HEPOG TMOV

poOnTov.

2. To evoweépov TV HoONTOV, OTMOC JOMOTOONKE Kol omd TOVG

KaONyNTEG TG €KAOTOTE TAENG, NTOV KOTA TN SLApKELD TNG TAOTIKNG TopEUPaong
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EVIOVOTOTO. ATO TNV ATOUOYVIITOPOVNON Kol OO TI KATUYPOPES TOV HadnNTOV

TPOKVITEL OTL TNV UEYOAVTEPT] EVTUIMOT] TNV EKOVE TO T VIOl TOV YAOVC.

3. TMopd 7100 OmOYONTELTIKA OMOTEAEGUOTO OTOV  EAEYYO  TOV
TPOOTALTOVUEVOV YVMDGEMV, 1] AVIOTOKPIOT TOV LOONTOV GTIG dpacTNPlOTNTES TNG
TAOTIKNG TapépPacnc ftav ToAd koAn. To evolagépov avtd yia T un cvuPatikn
TPOCEYYION TOV HOOMUATIKOV GTNV TAOTIKY pag mopéupacn, icwg e€nyel kot tnv
EMELYN ONUOVTIKNG O10(POPAS OTIS COOTEG KATAYPUPESG TOV HoONTOV OA®V TOV
yopvaciov. Ta aroteléopata tov dpactnpotitov A kot B ftav cagpeig evdeitelg
™G EMTVYING TOV YVOOTIK®OV GTOY®V TNG TAOTIKNG TopERPaons Kol OmoTEAEGAV
NoN amd 10 TPOTO OTAS0 TNG EPELVOC Eva 1oYLPO  EMYEIPNUO SOUKTIKNG
aglomoinong un ypPORMKNG TPocEyylons ota padnuatikd. Av kot axolovOnoce
ovveyng aAAnienidpaon Kot Bertioon Tov oyediov Tapéppfaocng mg TV TEAKN Tov
popon (kepdraro X), ot 6vO AVTES OPACTNPLOTNTEG PAVIKE OO TNV £PELVA OPAOTG

va kaBopilovv 10N 1oV KeVTPkd Kopud HEALOVTIK®V TAPEUPAGEDV.

4. YrevOopileton 6Tt PHETA TAL AMOTEAECULATO TNG OPYIKNG EPEVVOG CYETIKA
HE TIG TPOATOLTOVUEVEG YVAOGELS TOV HOONTAOV Y10 TIC SUVAUELS Kol TOVG AGYOLG
opowdtnrog (evotnta 3.1), T0 €VOEYOUEVO YVOOTIKOV GTOY®V WHE TN O1d4cTO0N
avtoopoldTNTag giye apykd amokAelotel. Ta anoteAéopata OUMS TOV VIOAOUTWOV
YVOOTIKOV GTOY®V EWOIKOTEPO Ol KOTAYPAPES Yol TNV CVTOOUOLOTNTA GE OAX TOL
yopvacio Moy OpmS evOUPPLVTIKA Y100 TOV HEAAOVTIKO GYEOCUO MG VENS
dpacTNPOTNTAG TOL Vo TEPAAUPAVEL TNV dppnTN O1ACTOCT] ALTOOUOIOTNTAS TOL
tpryovov Sierpinski, koAOTTOVTOC e TOV TPOMO aWTO OAOVG TOLG YVOGTIKOVGS

0TOYOVG OTMG TEOM KAV STV apy1| Tov kepoiaiov IT1.

5. Zt0 apvnTIKA omoteEAéopOTO TG TAOTIKNG moapéuPacng Nrav Ot
dlmotdinke 6T V0 MPES Yot TNV EMUEANUEVT] EKTEAEST TOV OPAGTNPLOTHTOV A
kot B dev fjtav apketn. O oyxedoouds g yevvitpuog Sierpinski e ywpiotd guilo
amoitnoe emiong apketrd Ypovo, To 1010 kot 1 TPitn emavéinym tov. Aeov o
oAyoplOHog TG EMOVOANTTIKOTNTOS £Yve MOM KOTOVONTOG OTIC OLO TPADTESG
EMOVOANYELG, WO TPITN EmMOVAANYM OEV TPOCPEPEL KATL TOPUTAvVe, €ivor
¥POvoPBoOpa dradikacio Kot EAATTOVETOL TO EVOLAPEPOV TV pobNTdV. Ot oYETIKES

oonYyieg ota POUALN EPYOCING TPOGUPUOGTNKAY OVAAOYOL.
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H dpaoctpiotta B anaitnoe npocoyn kot dveon ypdvov (tovAdyiotov 30
Aemtd povo otnv ektédecn), evd Yo to Tpiywvo tov Pascal ypeidotnke éva
ONUOVTIKO YPOVIKO SIACTNHO LOVO Y10 VO EVTIOTIGTEL TO TEPTYPALUL TOV APTIOV
aplOpdV Kot 6T cuvEXELD va. 000el 1 amdvTnon TOV EPOTNCE®V. AKOUN QAVIKE
amd TIG Kataypagég 0Tl o1 mepltocdTEPOl nabntég de yvopilav to tpiyovo Pascal
Kol TIG 1010TNTEG TOV, OV KOl GUUTEPIAAUPOVOTOY GTO CYETIKO KEPAAOLO TOL
BiBAriov Tovug kot votiBeTon To giyav ddoydel, pe amotérecpa andieio YpGHVoL Kol

TEMKA EVTOTMIOUO TOV WO10TNTOV Tov Tov Bo Empene NN va yvopilovv kot dev

&xovv oyéon e v TapéuPacn pog.

6. Ot moAAéG Kataypa®Es pe OOeUATIKEG TPOEKTAGES KOOMS Kol 1
avalnmon otafepdv TapaUETpOV 6TO Ty Viol Tov xdovg (evotnta 4.2) dvolgav
éva medio depehivnong pog dStafepatikig Tpoceyyong g wn ypoupkodtnras. H
SBeATIKY] YEQUPA LE TN QUGIKT, €0IKA GE GYECN LE TN OPAGTNPLOTNTU TOV
oy vidlov Tov ybovg, Bo Empeme mALov va pedetnbel oe emduevo GTASIO TNG
épeuvag. Avtd Oa amotehovoe Kot o cOVOEST] NG EPELVAG HOGC HE TOPOUOIES

épevvec o1 PiAoypapio.

5. Z0voyn TnG épeuvag dpdaong (Trpwtn @Aaon Epeuvag
2004 ka1 2005).

H épevva dpdong vmpée kataivtikn ot oepevvnon pog. Edeiée 01t o
EPELVNTIKOG OGS 6TOYO0G NTov duvatdv vo emtevybel, anékieloe MOAAEG amd TIg
apywéc KoatevBbvoelg mopelog pog (my. ™ O00KTIKA oélomoinon  otnv
npotofaduio  ekmaidevon), Gvoie Opmg  ToVTOXpOvVe  GAAEC  EATIOOPOPECS
KateLBvvoelg (.y. To S10aKTIKO £PYO e TO o vidl Tov ydovg otnv I yovuvaciov).
ATOTEAEGE TO TPADTO PO GTN OLEPEVVIOT UG KO EGEIEE TO OPOLO Y10 T GUVEXELN

mege.
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KE®. VI
Ag0TEPN POON EPEVVOC.
YTOV01) TEPITTOONS

1. Néa pe@odoAoyIkn TTPOooEyyion

H aAAnienidopaon g minpdmrag ¢ Oeswpiag pe T OOOKTIKN £pguva OTmG
npoavaeépinke oty apyn tov kepaiaiov I, frav n kdp mopdueTpog ™G
épevvag pag. Me ) AéEn g €pevuvag Opacng Kol TV TIAOTIK®V TOPEUPAGEDV
TOV TPMTOL GTOUOIOV TNG EPEVVAG LAG, T CAANAETIOpaCT] QLT NTAY TAEOV EUPOVIC.
Ta ocvumepdopato TV TAOTIKOV TopeuPdocwv, emnéfolov orAayés oTOV
oxedlGUO oG evogyopevns véag mapépupaons. Avaykaio NTav axdun po véo
peBodoroyikn mpocéyyion mov Ba pog enétpene va epPabivovpe tepliocdTEPO GTA

TL0 CNUAVTIKE Y10, TNV EPELVA LLAG SEOOUEVOL.

Metd v mpodt @don g épevvag dpdong (2004, 2005), po devtepn
QAaon oIV £PELVA  HOG TPAYLOTOTOMONKE TNV E€MOUEVN] GYOMKY| YPOVid.

AvoAvTiKd o1 Adyot Tov dpioav TN SEVTEPT] PACT TNG EPELVOG LG NTAV Ol €ENG:

1. Ta amoteléopata g TPMOTNG PACNG TNG £PELVAG NTAV APVNTIKE GE
Kdmoteg katevBOvoelg ¢ mapéuPaong (my. ywoo ™ OWAKTIKN TPOTAGT OTNV
npwtoPadua, 1 yo ) dpaoctnprotnto pe tpiyovo Pascal otnv I' T'vuvasciov x.a.),
®oTOC0 amodelyOnkayv amoAvTmg BeTikd mTpog v Katevhuvon g emitevéng TV
YVOOGTIKOV GTOY®OV TNG GLTOOUOLOTNTOG KOl TNG EMOVOANTTIKOTNTOG TOV TPLYMDVOL

Sierpinski kot g e£EMENG duvopKod GLGTANATOS (TaLyVidt TOV YAOVC).

2. Awmotdcape OTL 1 EMEKTACT] TOV YOPOKTNPIGTIKOV TOV TPLYDVOL
Sierpinski kot 6g dAha oyfuato TG VELS YEOUETPIOG LUTOPEL Vo YIVEL GTOYOG LLOG
VNG TANPESTEPNG YL TOV GKOTO awTo dpactnpiotrog (dpastmpiotnta I, oy
teMK] ™G popon kepdioto X. 3). To @OAAO KOTAYPOPOV KOL TO VAIKO 7OV
OTOPAGICAUE VO YPTCULOTOMGOVUE (TPOCOUOIDGELS, EKOVES K.0.) ElYE UEPIKMG
ypnoworomBel kKo oty apykn €pevva (BA. mapdptnua A) Kot 1 SOOKTIKY TOL

a&la elye emPePormbel and T1g KaTAypAPEG TOV OO TOV.
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3. H xatovonon g outoopoldtntog Kot NG EMOVOANTTIKOTNTOS, TOV
Bacik®v OAad YVOOTIKGOV GTOY®V TOV TAOTIKOV TAPEUPACEDV SOTIGTOONKE
oe peydro Pabud oty avdivon. Avtd, kabmg Kot ot evOUPPLVTIKES KOTOYPUPEG
TV podntov (pe Owd Toug AGYL) TOV YEVIK®OV YOPOKINPIOTIKOV NG VEOG
YEOUETPIOG, KATECTNOOV avayKoioh TAEOV Tr OEPEVVION Kol TOL TEAELTOIOV
YVOOTIKOD GTOYO OV OMEUEIVE, KO OV Oev €lye cvoumepnedel oTig TAOTIKEG
napepPacelg, dMAadn g damicTmong un aképatag dtdeTacns avtoopototntog. O
YVOOTIKOG 0vTOG OTOY0G OmOTEAESE  VEN  adOKipaotn mpoomddelon otV
EKTTOLOEVTIKT] €pEvVva, Y®PIC OAOKANp®uEVN oyeTikn Tpodtacn ot Piproypaeio. H
duvatdtTo SaKTIKNG Tov aglomoinong 1 0L, Ha KabBodnyodoe Kot TV TEPAUTEP®
nopeia TG €peuvag poc. o va damotwbel avtd to evoeyOeEVO oXedAOTNKE L1a
véa dpactnplotnTa (dpactnpotnTa A, onVv TeMKN ™G Hope| Kediato X. 4), 1
omoio Aappdvovtag voyn TV OPYIKN EPELVA TOV OTOYEDV TOV HOONTOV Y10 TN
dloTOo, AL KLPIOG TO MOTEAECUATO TOV TIAOTIKOV TOPEURACEDV Yo TNV
OLTOOLOLOTNTO, Elxe ooV KEVIPIKN 10€a TNV MdIMEN TOV YVOGTIKOV GTOYOL LE

YPNOM TG O1AGTAGTG AVTOOLOLOTNTAC TOV TPLydVoL Sierpinski.

4. Mg 115 véeg dpaoctnprottes amontinke mepiocdtepog ypdvos (3 mdpeg
TOVAQYLOTOV) Yo TN OWoKTIKN TapEuPacn, 1 omoio AapPdvovtag vrmdym To
®OPOAOYI0 TPOYPUULO TOV YOUVAGIOV 0eV UTOpovGE TAEOV VO OAOKANPpwOEL og pia
nuépa. ‘Htov wotdéco odvvatd 1 mapéuPacn va mpaypotomowmbel oe  6vo

ouveyoueveg NUEPES Ladnudtwy.

5. M akoun Peitioon ot dadkocioo cuALOYNG dedopévev pag, ftav Ott
Katd tn véa mapéuPacn poayvnrookomnOnke oyt povo 1 dwackaiio. oe OAN TV
T4EN, aAAd emumiéov avtol payvntookomnOnke pio opddo pabntov yopiotd. H
OTTOLLOLYVITOPMVNGN TNG OUASNS 0TS £0MGE YPTCLES TANPOPOPIES Yo TOV TPOTO

OV CKEPTOVTOL Ko GVVEPYALovTat ol padnTtég oty mapEupacn Hog.

6. O1 TOAEG Kot EVOLOPEPOVTES KOTAYPOUPES TOV HoONTOV e S1o0epaTIKO
TEPLEYOUEVO, OAAA KOL TO OTOTEAEGUATO TNG OPYIKNG EPELVOG YO TIG OYETIKEG
ATOYELS TOVG, KOTESTNOOV ovoyKoio kol po. OBEHOTIK) TPOGEYYIoN TG
OWOKTIKNG pog Tpotoons. O oxedlacpnog oG véag OAOKANpoUEVNG TtapEupaocng
o010 UdOnuUo ™ ELOIKNG OUMG Bo amoutovoe akoOun €vo EKTEVEC OTAO0 OTNV

€PEVVA LLOG, KOL T EQAPLOYN TOV 0T SOUKTIKY £€pevva 6T cLuvEXELd Oa amattovoe
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6-8 dpeg daxTiKNg Tapéupacnc. Avtd Ba E€pevye and To TANIGIO TG EPYACiag

LOG Kot 0EV TOV EPIKTO GTO YPOVIKO TAAIGIO T®V TOPEUPACEDY LA,

7. Avtd Tov EaVOTOV £PIKTO NTOV, LETE TN OOKILAGUEVT TAEOV O1O0KTIKT
napéupocn oto puddnuo Tov pHodnuatikodv, vo akoAovfoboe GYETIKY cLVEVTELEN
ne emAeypuéveg opudoeg Labntdv. Z1n cuvEVTELEN 0T, LE TN ¥PNoN KATAAANA®V
epoTNUOTOAOYI®V Kol €vOg amAod  TEPAUATOS, UTOPOVCE Vo emyelpnOei
dwabepotikn yéeupo pe ™ Quoikn. And 1t Piproypapia (Komorek, M. 1997,
Komorek, M., Duit, R. 2004, Skordoulis, C., Tolias, V., Stavrou, D. 2005) vrnpye
groun oyetikn potaon (teaching experiment) pe tn ypon TEWPAUOTOC OTAOD Kot
OTN OCULVEYEW HOYVNTIKOD EKKPEUOVS HE TPES TOAOVG OTIS KOPLPEG VONTOV

LGOTAELPOL TPLYDVOL.

8. To paywmtkd exkpepéc mopatédnke oto kepdiowo I 4.4.2,
emovalopPavoops €0® OTL amotedeiton omd TPELS 1010VG HOYVATES OTIC KOPLPEG
GOTAELPOL TPLYDOVOL 7OV EAKOVV ETEPOTOAO WOYVITY OTNV GKPN TOV VALOTOC
ampNoNg http://www.clausewitz.com/Flash/FLVS/ROMP-MP4BS.htm. H
AmEOVION NG Kiviiong Tov Topovcldlel E0MTEPIKN OOUN KOL OWTOOUOLOTNTO
(kepdroro 1T 4.4.2), v omoia ot padntég Ba umopodcav icwg va GuVOEGOVV e

TNV OLTOOUOLITNTA GTHV EGMTEPIKT] OO TOL TOLYVIOLOV TOV YEOLG.

9. Epapuodlovroc to mapoamdvm, m OpAcn TOL €PELVNTH OTN OWOUKTIKN
napéupaocn Kot ot ovvévievén mov Bo axoiovBovoe NTav mwALOV KaBapd

GUUUETOYIKY, KOt EUTEPLElYE TOGO EPEVVNTIKT OGO KOl OLOUKTIKN VOT).

INa va wpaypatonomBoldv to mopamTave 6€ KATO0 YOUVAGLO oot |Onke
ONUOVTIKOG SOOKTIKOC ¥pOvog (3-4 NUEPES) Kol GuvEPYUGio TOV HOONTOV Kol TOV
KaOnyntov mov vrepéPatve Katd moAd tov apyikd oyedlooud TV TapePPAcEDV
pog. Mia tétota dtevpopévn dakTikn mopéuPacn dev NTov TAEOV TAOTIKY|, Kol
dgv UTOpOoVGE AOY® EKTACTG VO OTOTEAEGEL GTN GLVEYELD TN POCIKY LG TPOTOCT
YL CLUGTNUOTIKOTEPT OlEPEVYVNON G€ HeYAAo apldud yovuvociov. H &0k
LLOyVITOGKOTNOY GLUYKEKPLUEVNG OPLASOG KOl 1) AVAAVGOT] TNG OTOLOYVIITOQMVIONG
™G 0€ OYE0N UE TIG KATAYPOQES TG 010G opddag oty mapéuPaon, UTopovce
OU®OC VO ODOEL TOAEG TANPOPOPIES Yo TOV TPOTO GKEYNS TOV HAONTAOV Yoo TN

un  ypoppikdtro. Avtd ioyve axkoun mePocOTEPO, €POCOV M 101 opdoo
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CUUUETEYE OTO TEPOPO TOV HOYVNTIKOD EKKPEUOVS OGE OYEOMN HE TIG €KEL
katoypagéc ™e. H eupdbovon opwmg avt, AOym TovV ¥poviK®V Kot AEITOVPYIKOV
TEPLOPICUDV GTO YOUVACLO TOV TopeUPdcemy pog mov mtpoavaeépdnkay, o Oa

umopovoe va emdlwydel oe kbbe S10aKTIKN TaPEUPOCT GTN GLVEXEL.

Yg TOovAdyloTOV ML QUG TEPImT®ON, ONAadN OE €va GLYKEKPLUEVO
YOUVAG10, LE GOUP®VN YVOUN Kol GE cuvEPYasio Le Tn d1evBuvor), Tovg Kabnyntég
Kol TOVG HaBNTEG, Ko 6Ta EVPVTEPO SVVATA YPOVIKA KOl AETOVPYIKA TAaicLa, Oa
UTOpOLGAV GE o TANPN dlepevvnon va emdlwyfodv ta topandve. e avtovg
T0Vg Adyovg 1| pne@odoroyikn mTPpooyyron mov emALyOnke yio tn oevTEP QhoN
™G épevvag pog givar 1 péEB060g TS 6TOVONS TEPITTMOONS TOV GUYKEKPLUEVOD

youvaciov (intrinsic case study, Johnson, B., Christensen, L. 2008).

1.1 Avodikacio 6VALOYNG KOl AVAAVGTG OEO0REVOV

H nopamdve npocéyyion kabictovce v enelepyacio Twv deS0UEVOV TNG
napépPacns ota Ao TG LEAETNG TTEPITTOGNS TOV GLYKEKPILEVOD YVUVAGIOL,

TOAD 7O OVOAVTIKT] ATO QLTH TOV TAOTIKOV TOPEUPAGEDV.

H ovlhoyn dedopévev mpaypatomodnke OTmg Tpoavapépinke pe dvo
OTTOLLOLYVNTOPMOVICELS, OVOALOT KOTOYPOOADV Kol OlOTICTOGEMY OTA  QVAAN
EPYOCIOG, KOU OTN OCULVEYEW OTN OLVEVTELEN HE TOVTOYPOVY] EKTEAECT] TOL
TEPALOTOS, LE EPMOTNUATOAOYIO Kot amopayvnTopavnon. Eravalappdvooue, 01t
o010 peBodoroykd TANIGIO TG OMOVONG TMEPIMTMOONG TO  AMOTEAECLOTO

TOPOVGIACTNKAY EKTEVAS Kol TEPIAAUPavay:

1. AVOAVTIKG TIC KATOYPOPES TV OULASMV.

2. Tnv mo10TIKN TOVG AVAALGT Y10 EAEYXO ATOYEMV-GTACEMY TOV HOONTOV

Kol TNG EMTEVENG TOV YVOOTIKOV GTOYWV.

3. Amoondcopato and TG OmOUoYVITOP®VTGELS.

4. Ewdkotepn perén g opdioos Tov HoyvnTookomnonke ywpiotd.
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5. Méoa amnd 1 cuvévievén, pe ) Ponbela Tov TEPAUATOG KATUYPAPT TOV
o0TacE®mV Kal TOOVOV EVVOIOAOYIK®V UETAPOAMY TOV LOONTOV CYETIKA LE TN U

ypappkotnta. [IiBavr odvdeon pe To maryvidl Tov yaovc.
1.2 Emoyn cvykekpipévoo yopvaciov: MNpvaoio N. Mnyoviovaog

BoAdookonmnOnke 1 eEac@diion g duvatdHTNTOG TNG EVPVTEPNG YPOVIKA
dlepedivnong mov mpoavapEpOnKe, oTO YOUVACIO TNG TEPLOYNG EKTOLOEVLTIKNG
npobmnpeciog Tov epevvnTn Kot EmMAEYONKE TO Yyopuvacio g N. Mnyavidvag 6rov
TPooEpOnKe guxepdc amd ™ devBvvon tov yvpvaciov 1 dvvatdotnta ovt. H
napéuPaocn wpaypoatonomnke oto uddnuoa tov padnuatikov mg I Tvpvasiov
(24 poBntéc Ko pabnTpleg cuVoAkd), Kol 6€ VO cLVEYOUEVEG NUEPES OTIS 16 Kot
17.10.2006. H mapépPacn mpaypotonombnke amd tov epguvntny pe Pondeia tov
KONyt padnpatikeov g tédéng Ko payvnrookonnOnke 6to chHvoro tng Taéng.
MoyvntookomnOnke emmAéov o opddo pobntdv 1M omoio TPOcEEPONKE
€felovTiKd Yo 0vTO TO0 0KOTO, Yo avdAvon TV cuiNTee®mV TOV LodNTOV £VTOg

™G OpAdaG Epyociog

Muw  eBoopdoa petd ™ OwaktTik mopépPoacn okoAovbnce dimpn
OLVEVTELET KO TTElpaplo e HoyvNTIKO EKKPEUES OTOV XDPO NG PAtodnkng tov
oxoAeiov. Xt ouvvévievEn  mipav  HEPOS  oLVOMKA S5 pafntéc,
ovumepthapupovopévng G OMAd0G TOL  HOYVNTOOKOTNONKE YWPIoTA oTNV

napEupaon.

2. 2010006 TNG VEAG DIBAKTIKAG TTApEUBAONG

H véa owaxtikn moapéupoacn mepiraupove pe Kamoleg PEATIOCELS TIG YVOGTEG
dpaoctnpromreg A kol B. X cvvéyela n opactnpiotta [N omnv ohokAnpopévn
™G Hopen, Kobdc Kot m Opactnpuotnto. A amotéAecav VEN OOOKILOGTN

TpooTAdELo.
2.1 I'vootikoi atoyoL

Ot dpaocpiotreg A kot B emdiddkovv toug 10100 YVOOTIKOVG GTOYOVS

Onm¢ Ko oTIc TAOTIKEG Topeufaoels (kepatowo V, 3.2.).
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>m dpaocmpromta I otdy0¢ elvar va damiotmhel, pEoo Kataypapdv Kot
OPLOUAOV OV B ODGOVY 01 HaONTEC, N ¥PNON Kol KaTavonomn Pacik®V EVVOLOV TG
Un  YPOUUIKAG  YE®METPlog  (OLTOOUOLOTNTO-EMOVOANTTIKOTNTO).  AKOUN
TPOCPEPETAL 1 SLVATOTNTA VO vaPEPHOVV Kot GALES aMOYELS TV HLoBNTAOV Yo TN

véa yeopeTpia, Kabmg Kot cHVOESN LLE CYNUOTO KOl QOIVOUEVE, OO TN VoM.

¥m  Opaommpdtmro A EMOIOKETOL 1 ElOAY®OY  OTN  OldoTOON
OLTOOUOLOTNTAG. ApYIKA £pYoviol € €MOPN Ol HaONTEC HE TOV OPIGUO TNG
OloTOONG CVTOOUOWOTNTOS —HE TN YPNON TOv AGYOL OMHOWOTNTOG — YVOOTAOV
OYNUATOV 06 TO LOOMUATIKA TOVG, IE [, VO, 1] TPELS SIUCTAGELS AVTIGTOLYO, KOl
avTd KATAYPAQEETOL OTOV Tivako TV dlactdoewv (kepdioto VI 1.10). X
oLVEKELD YiveTal TO 1010 Yol TO YVOGTO 0md TPONYOVUEVES OPAGTNPLOTNTES TPLY®VO
Sierpinski. Am6 tov mivaka TOV J06TACE®Y OVAUEVOLUE VO damiotmbel tdpa
OU®G OTL 1 SIUCTAUGT] GLTOOUOLOTNTOG GTO TPIYWVO aVTO €ivar deKAOIKOS aptOUOC

(xepdioro X 4.1).
3. AvGAuon TwV ATToTEAECHATWY TNG TTapEUBaong

Onwg mpoovoeépbnke to OMOTEAECUOTA TNG OMOLONG TEPITTMONG
ToPoVGLALoVTaL O KATM ovVA OUAdN TAEOV TTOAD OVOAVTIKA, GUUTEPIAAUPAVOVTAG
OTOCTAGLOTO OTO TNV OTOUAYVNTOO®VNoN KaOdS kot gufdbuven otov tpdmo

OKEYNG LOONTOV (o EMAEYUEVNG OLLADOGC.
3.1 ApaostyproTyta A

Olec o1 opddeg oyediocov TOLAGYIGTOV ML ETAVAANYN TOV TPLYOVOL
Sierpinski. Oyt® omd TG dMddeka oyediooay TIC OTOITOOUEVES dVO ETAVOANYELC.
Mo opdda dev oTOpdTNoE TAPA LOVO OTOV SEV VINPYE T YDPOS GTA TPIY®VA Yo

bAAec emavainqyels, (Aovkia kot Baow).
2NV EPAOTNON (Tl TOPATNPEITEY> 01 LoONTES amdvTnoay:

Awoxpivovue 0tt kaBws oynuoatilovue TPIYWVAKIO. ONULOVPYODVTAL GTEIPA

rkpotepa. (Iavayidtg, [Tolvypdvnc), (Miyding Ztavpdg).
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Ooo mepioootepo  emovoloufovooue vo  GYNUOTICOVUE TPIYWVO, OVTO,
yivovtar 040 koi mo uikpda kol ovtd avéavovioi. (Aovkio ko Bdow), (Mdépba,

Evyevia), (N6tng ko EAEvn), (Nutog TTavdog).

Av ko1 opoipodue Eva. UEPOS TOV TPIYWVOD, TO. TPIYWVA TOAAATA0OLALOVTOL.

(TMopyog, XtéM0¢).
Me m10 eVOPEPOVGES TIC OTOVTNOELS:

Ola ta tpiywva mov kataokevaoous ivor ouota ue to apyiko. (Katepiva,

Ntéonm).

THopatnpovue ot kabe tpiywvo ywpileton oe Tpio. HIKPOTEPA, TO OTOLOL UE TH

OEIPa, TOVG ywpilovtal o€ dAia uikpotepa k.o.k. (EAEVN ko Ala)

Ot mopomdve KAToypaQES TEPLEYOLV TNV ALTOOUOLOTNTO KOl GLVEXN

EMOVAAN YT Le MOyl TV Hobntov.

Ympée o mopoTipnon  OmOKAEGTIKG  01oONTIKOV-cUVIGONLOTIKOD

YOPUKTIPOL:
Eivair moAd wpaio tpiywvo. Mag opéaer mord. (Mapio, Anunqtpng).

21 ovvEyeld OAEC O1 ORAdEG OeV Elyav TPOPANUA VO O1ATIGTOGOVY OTL 7
Topomave olaoikaoio. umwopel vo. exavainplei areipes popés. (MapBa, Evyevia),
(Aovkio kot Baow), (Notng xor EAévn), (Katepiva, Ntéom), (EAévn ko Ada),
(ITavayuwtng, oAvypdvng), (Mapia, Anuitpng), (Numrag [Haviog), ( Muyding
2T00p0Og).

Mrmopovue e v idio. 01001Ka0i0. Vo, GYNUOTICODUE 0LOEVA KOl TEPLEGOTEPQ,

axpotepa iywva. (Nikn, Avva), (Kvpidkog, Zokpdatng).

Metd v  mOpOTAPNCT GLVEXDV ETOVOANYENDV OTOV  LIOAOYIOTY|

dlmot®OnKe and OAEG TIG OUASES:
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2ynuatiCovior  (ywpis otouatnuae) véo tpiyova. (Aovkio kot Bdow),
(TMopyoc, Xtéhog), (Kvpuakog, Zwkpdtng) (Notng ko EAévn), (Koatepiva,
Ntéonm).

Ta wiyove yivovior Cava ko Cova ameipes  @opés.  (Iavayidg,

[ToAvypovng)

Ot o1 emovoinyerg eivar amepes. (Kvpldkog, ZoKpATNG) N o0VEYEIS EVOS

ayeoiov (Nwmtog [TovAog).

Ta wiywva erovaioufavovrar ex oopiotov. (EAévn ko Alar).

Ot ta iywva dev otauotody woté. (MiydAng Xtovpog).

Ot xotoypagés TV pontdv mptv Kot HETO TNV TOPATHPNOCT OTOV
VIOAOYIOTH] TANGLALOVY TOAD TIC KOTOYPOPEG TOV TAOTIKGOV TOPEUPACEDY, GE

OPIOUEVEG TIEPITTAOGELS EIVOL TAVTOCTUES TT.Y.:

Awoxpivovue 0t1 kaBws oynuoatiCovue TPIYWVAKIO. ONUIOVPYOOVTAL CTEIPA

HUIKPOTEPO,

Ta mopandve deiyvouv v emitevén TOV KOPLOV YVOOSTIKOV GTOY®V TNG

dpacTNPLOTNTAG OMNA. THG KATAVONONG:

1. Tng avtoopor6TNTOCS

2. Tng ovveygovg emavainyng

ocav t0 Pacikd yopaktnpotikd G véag yewperplag. H  xoAdtepn

TPOGEYYIGT TNG AVTOOUOLOTNTAG NTAV 1)

Olo T0. TPly®VO. 7OV KOTOGKELAOGONE givor Opowa pe 10 OpPyIKo

(Katepiva, Ntéonm).

Y& o kataypag (av kar apaipodue évo. uéPog Tov TPrydvon, Ta IPIymva.
rolloriaoialoviar  tedikg  Tdpyog, ZTEAOG)  eHQAVIOTNKE o OKOUN

EVOLAPEPOVG A FEVLTEPEHOVGO 1OIOTNTO TOV KAUGUOTOEODV GYNUATOV.
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3.2 Apastyprotyta B

Amo T1g mAoTiKéG TopepPdoelg dtomotmbnke 6Tt ot padnTEG avapévouy va
OYNUOTIOTEL KATOL0 GYNUO Y®PIC VO LWITOPOVY VO TO OTIOAOYGOVY. XTO TANIGLO
oVTO 6TO YLUVAGI0 Mnyavidvog ol Teptocotepeg opddes (7) katéypayoav Ot Oa
UTOPOVGE VO GYNUOTIOTEL KATL Ympic va To artioAoyovv. Kdmoleg kataypoapéc 6to
onueio avtd avaEEPovy OTL OVOUEVOLV KOTOLAS UOPPHS EC0WTEPIKGC, TPIymVA.
(Aovkio kou Bdow), (Mapio, Anuqtpng), M Yevike KAmolos HOPPHS TPIYMVOL.

(EAévn kou Ala) Onog kot 6Tig MAOTIKES TapePACELC.

Kdamoleg opddeg amid doev katéypayav timote. (Kvpidrog, Xwkpdng),
(Katepiva, Ntéon), 1 andvinoav apvntikd: dev vouilw (Miyding Xtovpog) 1 n
amavinon Ntav aopwotn: Ororaonmote onueio. kol ov wapovue mavra katt Qo

oynuoriorel. (NOTNG ko EAEVN).

Metd Vv eKTELEGT] TOL TTALYVIOOV JAMIGTAOVETOL OTL:

2ynuatiotnke va tpiywvo ue moild pikpotepa uéoo tov. (Bacw, Aovkia),

(ITavayiwtg, [ToAvypovnc).

2ynuoatiotnke to tpiywvo Sierpinski g mponyovuevns dpootnplotnTag.
(Todpyog Ztéh0g), (Kvuprdxog, Zokpatng), (EAEvn ko Ala), (Numtag [Tavrog).

To véo piywvo yrati oo ta onueio nrav péoo ato opyiko tpiywvo. (Nikn,

Avva). (NOotng ko EAEvn).

AMG kow oAy yevikd: Eva mpiywvo. (Mydhng Ztavpoc), (Katepiva,
Ntéon).

Ymv epdmon ywti cuvéEPn avTO OTIC TEPICCOTEPES MEPIMTMOCELS OEV

d00NKe KAmOLo ALTIOAOYNON 1) TTOAD YEVIKA:

O1 Poviitoes urnkov mepiepyo (Mopia, ANUNTPNG), ETELON TO OEOOUEVO. TTOD
Hag 000nKav nrov kotaiinia yio to emBounto amotéieouo. (Katepiva, Ntéon),
yati olo. o onueio nrav uéoo. oto apyiko piywvo. (Nikn, Avva), (NOTG Kot

EAévm).
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Evélagépovoa sivon 1 artiohdynon:

To wiywvo mov cynuotiotnke omoteleitar amd MKpd Tpiywva. yioti kabe

popa. fpiorovue onueio pog kabe ywvio, (Iovoayidng, [ToAvypdvng)

oV TopomEUnEL o€ avalnon otafep®dv 610 SLVOUIKO GVGTNUO. TOV
YpNoonomoape (KATL TOL JOMOTOONKE Kol GE OPICUEVEG KATAYPOPES GTO

YOUVAGLOL TNG TAOTIKNG TOPEUPOONC).

H epgdvion tg doung tov tprydvov Sierpinski oty emkdioyn tov

SLPAVELDY NTOV GOPNG KL TPOKAAEGE TN GLVNOM 1GYLPT EVIVTMOOT).

3.3 Apaotypromyra I'

Ta yopakINploTikd TOV VEOV GYNUATOV OT®MG KATAypAONKLY OomTd TOVG

pafntég etva:

1. Kobag mpoywpdue mpos 10 €0MWTEPIKO TV EIKOVOV, QVTEG OUVEXMDS

emavalopfovovrar. (Avva, Nikn) 1 covexdg kivovvtat. (Mdapba, Evyevia)
2. O poBuog ¢ pnovoikng exavoloufaveror. (Avva, Nikn).

3. Emovainyn oxnuitwv, xpoudtowv koi usiwoidv. (Alo-EAévn xon
INwpyog)

4. Eyovv molld. ypaouora, moAd mopolevo. GYHUATO KOl UTOPOVUE VO TO.

ueyeBovooue aovéyeia. Eyovv molo koin avaivon. (Iladhog, Nikntag.)

5. H eixova mov elooue Exelr mMOAALG YpoUOTO, KOl XPHOYUOTOLEL TPOOTTIKY.
2y TEPITTOon THS UOVGIKNG ETOVOAGUPAveETar o 1010 Nyos kol avlovetor 1

évraon. (Notg, EAévn)

6. Eyovv mpoontiky, eXovoloufovetol 1o 1010 Gyé010 Gty UOVGIKY, O 1010

poluog. (Ntéom, Katepiva) (MiydAng, Anpuitpng).
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1. To yopoxtnpiotike, tovg €ival 0Tl Vo GYEOLO ETOVOAGUPOVETOL TOALES
popés oty lowa eikova. Kou ot étor omwg umaiver to évo. miow om 10 dALO

onuovpyel pia wevoaioOnon xivyong. (Lavaying, [oAvypdvng)

8. Elvair ypouotiotés kol axoun mopoTipovue UeyéQovon twv eikovmv.

(Kvpuakog, Mapia).

Eppaviomkov kot moAAég  ooONTIKEG-CUVAIGONUOTIKEG  TTOPOTPNCELS

OmMG:

9. Ta yopaxtypiotikd omo to cynfuo mov gloous HTav otl dAlale oe moAD
YPHYOPO YPOVIKO OLGTTHUO TO YPWDUO. TOV Kol HTay Told wpaio. Hrav povractixa. H

Hovotkn nav mold omAn kot dev giye evorapépov. (Bdow, Aovkia)

H napdotoaon mov kabodnynce neptocdTEPO TOVS HLOONTEG OTIG KOTOYPAPES

TOVG NTaAV:

H mpooouoiwon tov vmoloyiory. (KAadi). Mmopel va fitav kot amd éva

éharo. (ITavAog, Nkntag.)
H gixovo tov vroloyioty yroti iye kivigon. (NOtG, EAEVN)

H eixovo. mov poraler pe Coiivy oxdlia koa n povaixr. (Ntéon, Katepiva),
(MéapBa, Evyevia), (Ala-Erévn wor Topyog), (Hovayiwtg, I[Hoivypdévng),
(Kvpuakog, Mapia).

To umpoxoio (Myding, Anuntpng), (Avtovng, Xtavpdc), (Kvpuakog,
Mopia).

H xopé oxoia oida kou to tpiywvo e opaotyprotntas A. (Ao, EAEvn kan

INopyog)

Ta mapoamdve YopaKTNPloTIKE KATOTAGOOVTOL GE OYE0N UE  TOVG

YVOGTIKOVG GTOYOVS TG OpacTnpLOTnTOC:

Tnc avtoopodmtag: Kataypapés 4, 5, 6, 7, 8.
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Tng ovveyovg emavdinync: Kataypapéc 1, 2,3,4 ,5,6,7, 8

Mmnopovpe vo YpNCILOTOCOVIE GTNV OVAALGN TV KATAYPOQ®OV OTN
dpacTNPOTNTA ALTN o EVVold (YEVVIITPLL) TOV KAUGULOTOEW®OV GYNUATOV  TOL
wepAapPavel ev duvdpel Tic dvo moparave Pacikéc Evvoleg ( kepaiato II. 3.3,
kepdiaio VII 1.8). Me tov 0po yevvinTplo. KAOAGHOTOEW0VS TOV GYNIOTOC, VOgiTal
TO OPYLKO GYNLO Kot 0 ahydpiOpog dnpovpyiag oynpatog ond to tponyovuevo. H
yevvnTpla 0V amotelel amd Povn TG YVOoTIKO 6TdY0 otV mopEupfacn, aAld etval
ONUOVTIKY €Vvold GTNV 0poroyie T®V KAAGUOTOEW®V kot o pmopovoe vo
a&lomomBei peAlovikd kotd v €EEMEN ™G €peuvag pag. 'Eva mapdderypo piog

TETOL0G KATOYPAPNS TNV TAEN NTaV:

Ta yopaxtnpiotikd Tovg €ivol 0TI EVa GYEOL0 ETOVAAOUPAVETOL TOALES POPES
oty 0w eikovo. Kou ot €101 Omews umaivel 1o éva miow ox 0 GAlo dnuiovpyel uio.

wevoaioOnon kiviong. (IMavayuwg, IToAvypdvng)
Avdroyeg kotaypapég ot 3,5, 6, 7.

YUVOMKA Ol KOTaypoapég TG véag opactnpotntoc I' Katnyoplomomuéveg

nrav:
21006 Koataypagpég Opdoeg [Tocooto
Avtoopotdtra 5 6 50%
Enavoinnrikdétta 8 10 85%
I'evvntpra 4 5 40%
Kevd 1 AaBog 2 2 15%

ITivaxog 1: O1 katoypopés e véag opoatnprotnrog I

KOTHYOPIOTOINUEVES

Ta mopondve mOcOGTH TOL OVOEEPOVIOL GTO GUVOMKO 85% TV
OTIOAOYNUEVOV  KOTOYPAP®V OEV EMOEYOVTIOL GLVOMKNG GBpoiong, O0TL po

KATOypapn UTOPEl va. avapEPETAL G TEPIGCOTEPES KOTIYOPIES 1] OLAOES.

102

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



Evolagépov givor 0Tl 6T OMOVTINGELS TOL OVOPEPOVTAL GE KATO0 OPYIKO
oxéoo (yevwwnpia) OmAadN OTIG KatoypagEs S5, 6 kot 7, yivetoar avagopd o€
TPOOTTIKN M Kivnon. Xyetwkn eivol kot m mpotiunorn g mAsoyneiog tv

HoONTOV 6€ EIKOVES TOV ERPAVICOVYV TPOOTTIKY).

AxoAovBel 0TOCTAGHO GO TV OTOUOYVITOPMOVIOT TNG TAENG OV OEiyVEL
TNV KATOVON G KOl TOV OPIGUO At TOLG LoONTEG TG AVTOOUOLOTNTOG E OIKA TOVG

Aoy, aAAG Kot TV OVGKOAA 0TOO0GNG TNG AVTOVGIOG AEENG:

Epesovntig: Av Oo émpeme vo. dwoovue KGmol0 OVOua oTiS EIKOVES, 0 OAa.

OVTA TOV ELOOYE, TS TPOTEIVETE VO, OVOUCGLOUE TIG EIKOVES QDTES,

MoOntg: Eixovikn mpaypotixotno.

Epeovnmtg: Eixovikny mpoyuotikotyro. (Avaypoen otov mivaka). Aiiy

TpoTooN;

Téén:...

Epevvnmg: FEldre moudid, omd ola o600 kKotoypoyate oc Oo0TH TN

opaotnpiotnTa, Tws Qo yoportnpilote KOADTEPOL TIS EIKOVES ODTES;

Moabntpra: Eravoioufoviusves eikoveg.

AMN podnTpro: Erovoioufovoueves eikoves kat Hyol.

[Mpd padntpra: Noz kour nyor.

Epevvntig:  Emavoloufovoueves eixoves kou  nyoi. (Avaypoen otov

mivaxka). AALo;

Moabntg: Ewxoveg ue mpoorriky.

Epevvntg: Tt evvoeig ue mpoorriky,

Moabntg: Ot ueye@ovovrou oro fabog.
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Epevvntg: Eixoves ue mpoortiky. (Avaypoapn otov mivaka). Géieig va to

eénynoeig kodotepo, atnv i, ... ... Oy, kola. AAAn mpotaon,
Téén:...

Epevvntig: Kald, amo oo ypaptniav arov mivaxa mwoio Oa mpoteivate 6101

Hadl yia yopoKTnPIoTIKOTEPY OVOUATIO TV EIKOVOY,

(Mg peydAn mieoyneio emikpdtnoe m ovopacio: Emavoloufavoucves

EIKOVES Kal 1)YOL).

Epeuvntg: Extog amo Tis e1kOVeS mov EI00UE EYETE VO TPOTEIVETOL KOl CALES

EIKOVES TTOV VO, TOPOVTLIALOVY TO. Y OPOKTHPIOTIKG TOD KOTOYPOYOTE;

O pabnmg pe v mpdtacn mpoormtikng: Ta pixel omyy 00ovy tov

vmoloyLoTi.

Epevvntg: [ati vouileig ot ooufaiver avto,

MoOntmg: Liati n 00ovy ywpiletar oe Tapo molAd pikpa tetpdywva pe pixel

OV Vol OAa. 1010,

Epsovnmg: Kald mopdoeiyuo, alla emavoioufovetor ovvexws avtog o
XPIouoS oe tetpdywva. ue Pixel; Eivar ovtdé mov eimeg mpiv ot1 ueyeBovovral

ovvexwg oo Pabog;

MoOng: Oyt kamov otauozoer.

Epevvntig: AAdo mapdoeryua,

Mobntpra: Ta élata, ta oévipa.

Epevvntg: [tati;

Mobntpia: ot poralovv vo ueye@ovoviar ovvexws amd 10 KAAOL WS TO

oévtpo. Kou oAa ta o0évipa poraloov.
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Epevvntg: Ilog Aéyoviou oty yewuetpio 000 id1a oyNuUaTo. IOV O10PEPODY

HUOVo w¢ mpog to uéyedog,
Nog: Ouoia oynuoro.
Epegovntig: Ko waog Aéyetar i 1d10tyto avt;
Notg: Ouoiotnro.

Epegovntig: Mia mopoldiayn tov opiopod e opoidtnrag, otoy kabe Kopuudt

EVOS ayNuatog eival 0uolo ye 1o ioto 1o aynuo. Oa uwopodvoe va Jéyetai... .... ;

Nomg: Ouoiotnra.

Epgovntig: ......... otav kabe kouudtl evog aynuoTos ival Ouolo Ue T0 1010

T0 YU AyeTai... .... ;
Mobntpia. ... ... ..... UNTWS OUOLOTHTO. UE TO 1010.....;

Epevvnmc: 2e pio AéCn;

Epevvng: Aéyetou awtoouoiotyra.

Av ka1 6nwg QoiveTonl omd TO OTOCTAGUATO KOl TIC KOTOYPOPES TOLG Ol
poOntég ypnoponoincay Ty Evvola TG avtopoldTnTag, 1 AEEN KAEWL dev d00NKe
aVTOVCLN OO TOVG HOBNTES, TAPOAN TNV VIEPPOAIKY| {GMG ETUOVH TOL EPELVNTY.
H évvola givan mpwtdyvopn yia tovg padntés. AdOnke telkd amd Tov epeuvn
ot0 Télo¢ G dpaoctnprotrag, ywri OBa  ypnopomombel otnv  emduevn

dpacTNPLOTNTA.
3.4 Apaostypromyta A.

Ov meprocodTEPOL pOONTEG dev elyav TPOPANUO Vo SAMIGTAOCOVY TNV

TOOTION TOL €KOETN TOV AOYOL OUOLOTNTOG EVOVYPAUUOV TUNUATOV, TETPAYDOVOV
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Kol KOPoV pE TN YEOUETPIKY| d1A0TACT] TOV Synuatov avtdv (19 pabntég otovg

24):

O op1Buos tov exbétn eivar io10¢ (1 loog) ue tis daoracels (Ala, EAEvN kot
IMopyog), (Bdow kar Aovkia), (NOtng, EAéVT), (Avva, Nikn)

n Paon mopoucvel To 0o v o1 EKOETES TAVE UE TH OEIPA 1] OL OlOTTOOELS

avéavovrar kata pia. (Iovayiwtg, [ToAvypdvng), (Mapia, Kvpidrog).

Y& OPICUEVEG TIEPUTTMOELS TOVIGTNKE XWPIG avapopd o€ dOGTAGEL OTL:

O exbétng peyodaover koara éva. (Mapba, Evyevia), (Myding, Anuntpng),
(Ntéon Katepiva)

O apBuog mov kaTaypaeNKe ot O14GTACT) AVTOOUOIOTNTOS TOV TPLYMVOL

Sierpinski amd 6Aeg TIC TOPOTAVED OUAdES sivar: 1,5 pe artioldynon:

Eivai o uovog amo tovg exbétes mov vyawvetor oc dexadiko opiuo. (Mapba,

Evyevia).

Apod n evbeio Eyer exbétn 1 kar to teTpdywvo 2 10te 10 VéO TPiywvo Oo. gival
ovaueoa oto 1 koi oto 2. (Bdow, Aovkia), (Ala, EAEvn kol 'iopyoc), (Moapia,
i

Kvpuakoc) (Ntéom, Katepiva), (Notng, EAévn), (Avva, Nikn).

Amoonoacpo and v amopoyvnroemvnon g opadag Evyeviag ko

MépBag mov deiyvel To GKENTIKO TV LAONTOV GYETIKA LE TOV deKUOKO eKOETN:
MapBa: Qy 71 vo ypayovue tpo,
Evyevia: Myrwe 1o ypopel o Pifiio;
MapBa: Oyt kalé oev ypdper tirote to fifrio. Kopie;, Kopie;
Evyevia: dev axover. Eywm Aéw va ypayovue 1,5.
MapOa: Iati;

Evyevia: Ttati dev umopet vo. eivour peyoivtepo tov 2.
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MapOa: Nair alla yati 1,5;

Evyevia: Eivar o uovog opifuog mov eivar uovog kxou &xer exbétn ue

0EKOOIKO opLOUo,

MépOa: Nox eivor o uovog opifuog mov dev eivar {vyog alra givar HovOg

apoa....

MapOa: Kopie, kopie;

Epevvntg: Opiote.

MéapOa: Kdpie ypawaue 1,5 yioti eivar o uovog apiBuog mov eivar Hovog ko

&yel exbétn ue dexadko ap1Buo. Eivar cwoto,

Epgvvng: Ilotog ap1Buocg eivor povog;

MépBa, Evyevia: To 3. To amotéleouo tng obvoung yio. to. ioio. Kopudria..

Epevvntg: dev Gédw vo oog daow Ty aravinon twpa, 0ev UAS EVOIOPEPEL

7000 10 0WaTo 1] AGOOG, OAES 01 OTAVTHOEIS GOG EIVOL YPHOLUES.

Evdwpépov mapovcidlovv ot andyelg Tov pabntodv yia 1o Tt B propovoe

va onuoaivel avto:

O povoi opiBuoi eivar ovvaueis ue exétn ue dekooiko apiuo. (Mapba,

Evyevia)

Ot 070 TETPAYWVO UTOPODUE VO GYNUOTICOVUE TOALC. TPIYDVO, OTTO TO. UGG,

0V, Kou okoun mo uikpa. (Baow, Aovkia).

Ot 10 amotéleouo. mov Oa mpoxdyel €ivon TEPIEPYO KoL EVOIGUETO OTIG

veawuetpies orooraocelg. (Iavayidg, [ToAvypodvng).

Apod n evbeio Eyer exbétn 1 kar to tetpdywvo 2 10te T0 VEO TPiywvo Ba eivar

evoloueoo otig yewuetpikés oaotaoels (Ntéon, Katepiva).
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Otr okéyelg TV HOONTOV YL TEPIEPYES EVOIGUETES OTIS VEMUETPIKES
010.0TAOELS, OMOTELOVV EVOEIEEIC GYETIKMV VEMV EVVOIOAOYNCEMY TOV LOONTOV Yo

TN UN YPOLUKOTNTO.

SUVOTTIKG  TO.  OMOTEAEOUOTO  E€MITELENG  TOL  YVOOTIKOV  GTOYOL

TOPOVGLALOVTaL GTOV EMOUEVO TTIVOIKOL:

I'vootikdg [Tocooto Kvpia artioddynon (amd 7 opdioeg)
6T10Y0G CMOTMOV

KATOYPAPDOV
Aexoducog 75% Apod n evbeio Eyxer exbétny 1 kou t0
exbétng TETPAYWVO 2 T0TE TO VEO TPiywvo Ha
o eivar avaueoo, ato 1 kou ato 2.
dlaotaon
OLTOOLLO10-
mnrog

ITivaxag 2. Amoteléopoto yvaatikod otoyov e véag opoatnpiotntog A

4. Ala@gpATIKA TTAPAUETPOG

4.1 Teaching experiment

Onwg avagépnke oty apyn tov KePoiaiov, 1 Oepebivnon oG vEag
napEupaons oto uddnuo g PLGIKNG dev elval ePiktn (B amoteAOVGE GTNV OLGIN
0épa véag OBuKTOPIKNG dTpIPng), aAld ovte kot avaykoio (Ba E€pevye TOL
oT1OYoV VTG TG gpyaciag). H dwbepatiky mapduetpog depevvinOnke petd v
napEupocn 6to uddnuo Twv PadNUOTIKOV Kol 6To TAAIGL0 GUVEVTEVENG LE MIKPES
opadeg padntav. H ocvvévievén éywve pe ) puébodo teaching experiment wpoympei
pe dtdoyKohg KOKAOLG €POTACEMV Kol GLUVOLALEL KOTAYPOEN OTOYE®DV KOl
EMOIKOJOUNTIKOD TUTOL €MeEEPYACIO TOVG KATA Tr OUIPKELDL TNG CGLVEVTELENG
(Steffe, L. P., D Ambrosio, B. 1996, Steffe, L. P. Thompson, P.W. 2000, Komorek,
M., Duit, R. 2004, Paula V. 2003, Xpovdkn, A. 2010).
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Eivor amapaimto vo mpaypoatomombel n ovvévtevén pe v mopovcio
evog  epevvnTi/oddckovia  (mov Bo  ekTeAécEL TN OLVEVIEVLEN) KOl EVOG
TOPATNPNTH. ZTNV TEPIMTOON HOS O KaOnyntig ¢ Tééng mpoceépbnke va
GUUUETAGYEL MG TOPATNPNTNG.

Ynrdpyovv apketd mapodeiypoto mopouolmv cvvevtedEewv-o1dackaiiog
otV ekmadevTIKy épevva otig Oetikég emotueg (Toluk, Z., Middleton, J. A.
2003, Katu, N., Lunetta, V.N., van den Berg, E. 1993)

4.2 Yyed10.610G 6VVEVTELENG KO TELPAUATOS LE LOYVITIKO EKKPENES

[Tpotumo yio o oyedlacud pag nrav 1 epyocio The teaching experiment as
a powerful method to develop and evaluate teaching and learning sequences in the
domain of non-linear systems. (Komorek, M., Duit, R. 2004). To zneipauo tov
HOyvNTIKOD EKKPEUOVS OYEOIAOTNKE HE TN HOPPN OULVEVIELENG HE O100KTIKO
nepleyOpevo oty omoia éAafov puépog 5 pabntés. H didpkeia e cuvévtevnéng
ntav 2 opec. H ovvévievén éhaPe ydpa oe KATAAANAG SLOLOPPOUEVO YDPO TNG
BPAoONKNg Tov GYoieiov pia efdopdda LETA TO TEAOG TNG SOOKTIKNG TapEUPaomg
(BA. mapdptnua B). H ovvévievén payvnrookomnOnke ko avoAvdnke xotdmv
0T0 TAAIOLL TG GTOVONG TEPINTTOGN S, TPOSEYYILOVTAG KATE TO SLVATOV TNV OTTIKY
T0v gkdotote poadnt). To eVAA0 epmtiocmv d6OnKav éva mpog €va oe KdaOe
padnty tovtdypova. Kotd 1 ovvévievén «dbBe pobnme katéypage Vv
TPOCGMTIKY TOV Amoyn. Katomy pe v ektédeon mepdpatog, 6mov mpofAemoToy
oladkn cvvepyacio Kot Adppove yodpo culNnon, EMOIDENUE ETOIKOIOUNTIKN
OWOKTIKY] TPOCEYYION TOV  YVOOTIKOV otoyov (PA. evomta 4.4.2). Xeg
OLYKEKPIUEVO CNUELN OVOUEVOLLE YVOOTIKY GVYKPOLOT Kot TOavO avacynUaTIGHO

TOV OPYIKAOV OTOYEDV TOV LadnTOV.

Kotomv  emavalopfavotav m mopondveo Swdwacic oe véo kOKAO
ovvévtevénec-nepdpotoc. Tpeic MTav ot KOKAOL GUVOAIKA, HE EPOPUOYN
TEPALOTOG 0. A0V GTI GLVEYELD . LAYVITIKOD EKKPEUOVS AVTIGTOL O Kol TEAOG

Y. HoyvnTiKoD EKKPEROVS LE OLUPOPETIKE YPDOUOTO CYEOIAGLLOV.
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4.2.1 Epgovnrikoi 6to)0o1 TG 6VVEVTEVEN G- TEPANATOS

1. H diepgdvnon kot Katoypopr] GVTIAYE®Y KOl GTAGEDV TOV LoONTOV Y10
™ dvvatdtnTa TPOPAeEYNC €EEMENG TOAAVTOGE®Y, KOl TNV AToyn TV Hadntov

v TV €£APTNON TOV ATOTEAEGUATOC Otd TNV apyikn OEo.

2. H Owiepedvnon evoeyopevng HETAPOANG TOV amOYE®V OUTOV KATE TN

SLAPKELN TOV TEPAUATOC,

4. 2. 2 I'vooTtkoi 6t0) 01 TOV TEWPANATOG

21 mAoioclo TOL EPELVNTIKOV GTOYOL HOG KOl TOV PACIKAOV YVOOTIKOV
oTOYOV Ommg dtvndbnkay oto keediato III.1.1 emdidketon pe to meipoapo
Kupimg N dwmicton g advvapio Tpofreyng ko Ty gvaicdntn e£aptnon
oo apyikég ovvOnkes otnv €£EMEN €vOg SUVOMIKOD GLOTHNATOS (YOOTIKY)
oVUTTEPLPOPE), OAANAEVOETN] OpMG pe TNV Vmapln £60TEPIKIS doung oTO

ovoTNNO QVTA.

AVOATIKG O€ TPELS KOKAOVG EKTEAECTG TOV TEPANATOS (0L OTAO EKKPEUECS,
B. HoyvnTIKO €KKPEUES Y. HOYVNTIKO EKKPEUEG HE YPOUOTO), EMOLOKETOL VO
dwmiot®wBovy amd tovg pabnTég Kot vo. KaToypoaeovy (He Okd Tovg Adyla) ot

TOPUKATO YVOOTIKOL GTOYOL:

A. T'vootikoi 61oyot Tov amdol exkpepnovs:

1. H dwmictoon and tovg pabntég mg ovvatdtntag mpoPreyns g
e&EMENG ™G TOAAVTOOTG.

2. H dwamictowon and tovg podntéc pe dikd Toug Adyo TN oyéong ontiog-

amoteAEGLOTOG (apyf TS oYLPNS IToKpaTiog kepdiawo 11 .5).
B. I'vootikol 6td)01 poryvnTikov eKKpeRong:
1. H mapatiypnon chvOet®v Tohovidhoemy.
2. H dwmiotwon and touvg pabntég otL elvar addvorn n wpdPfreym g

eEEMENC TG TAAAVTOOTC.
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3. H dwmioctwon and tovg podntéc pe dkd toug Adyla g evaicOntng
egaptnong mc eEEMENC amd apykég ovuvOnkeg (dnAadn amd v oapyikny Béom
ekkivnong kepdiato 11 2,3,4).

I'. I'vootikol 6ToOY01 pOyvnTIKOD EKKPEUOVS LE TPIOL SLOPOPETIKE YPDUATO

oYEOLOGLLOV:

1. H dwamiotwon and tovg pobntés e6mTEPIKNG TAENGS 6TO YOOTIKO pog
cvotnpa (kepdrowo 11 2,3,4), mo amkd OTL To YPAOUOTO TOV EKKPELOVS GOIVETOL VOL

TPOGOUVOTOAILOVTOL GE GUYKEKPIUEVEG TTEPLOYES.

2. Emdioketanr akdun yvootiky chvoeon pe 1o moryvidl Tov yaovs ond

SaKTIKn TapEpnPoon.

210 T€A0G TOV TMEPALOTOS AKOAOVOOVV LEPIKEG EPMTNOELS LETAYVOGTIKOD

YOPUKTIPOL.

4.3 Extéleon 10V TEWPANATOS

Ewcovo, 1: Extéleon tov meipopotos LayvntikoD eKKpeUODS
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H extéleon 10U MEPANATOC KOl Ol KATAYPAPES TV HoONTOV Topovcstaloviol
avOAVLTIKO 0T0 Tapdptnua B. v evomta avt) mopovctdletol CUVOTTIKA M

dldkacio GVVEVTELENG-TTEPALOTOG,

1. ITIPQTOX KYKAOX: AITAO EKKPEMEX

a. Xvvévrevin:

Katd 1 ovvévtevén epopaviotnke 1 dmoyn yw dvvarotnto mpdfreyng

ot eHo1, oV gueavileTal katl 6€ TPonyovueveS Epguves (kepdiato VII 1.1).

B. Heipopa: ATh6 ekkpepéc

Metd and apkeTéc emavOAYELS SOTICTOONKE Kot KOTaypapnKe omd OAOVG
TOUG HoONTEG OTL HKPEG dLopopés otnv apytkn Béom dev emnpedlovv onuavTiKd

TNV TPOYLE oLdPNONG.
2. AEYTEPOXZ KYKAOZX: MATNHTIKO EKKPEMEX
a. Xvvévtevén:

Ot poBntéc xatéypoyov TiG OMOYELS TOVG APOV POTNONKOV GYETIKA,
€IKOTEPO. M onuacio ¢ €vvolag gvaicOntn eEdptnon amd v apyky 0éon

TAAAVTOGONG amod0OnKe amd OAOVG MG €ENG

Ot i tedixn Géon elopraron aueoo kot ae peyaio Lobud amwo v opyixy.

B. Meipopa: MayvnTiko EKKpEPRES

IIpwv v extéheon OAot ot padntég ovupovnoov OtL 10 Papdkt Oo

EKTEAECEL GLYKEKPIUEVT KIvN o™ OTTG Kot TPLv.

Metd v extédeon g TOAGVTOONS OU®S OAOL 01 LafNTég domicTwaay 0Tt
N kivomn Tov eKKPeROVG Oev avtamokpvotay oTig TpoPréyels tovg. Katd v
awdpnon vaNPEaV ETPMOVUATO Kol TOPOTPOVGELS TPOG TO PapdKkl Vo whel TEAMKA
exel mov elyav mpoPAéyet. o g otryun eavnke 0Tt TOLAQYIoTOV B KOTEANYE

01OV 6®OTO TOMO, TEMKE amopakphvinke Tal Kot katéAnée aAlov. H aidpnon
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EMOVOANPONKE TOALES POPES Yot KOs pabnTC NOere va dokipdoet o B€omn and
Vv omoia Bo propovoe va TpoPAdyetl Tov mTOA0 Katdinéng. Telkd moapartiOnioy
vt dev Bpédnke tétota apykn 0€om. Mia kKivnon Tov poyvnTikoD EKKPEROVS GE
TopOUOl0 OTMOC OTO0 OO HOG TEPOUE HOyvNTIKO EKKPEUES VTAPYEL OTO

http://www.clausewitz.com/Flash/FLVS/ROMP-MP4BS.htm

Ot xotoypagés tov podntov oto onueio avtd sivor avtibetec amd TIg
KAToypapEc TV 0wV potntov yuoo to andd ekkpepéc. Olot ot poabnrtég

Katéypayav 0Tt 1) Kivnon dev ftav autn mov elyav mpoPAEyet.

Ta mapomdve deiyvouv O1t emAfe  YvOOTIKI] oUOyKpovon Kot
OVOCYNUOTIGUOS apyKNG Gmoymg OAwv TV pobntov yw v mpofreyn g
aOpPNoNG, oAAG ot dw@opés otV ap)yikn 0fon avagépovror Katd AEEN oOTIC

OTOVTNGELS OLO LOVO HaONTPIOV:

Or ixpés arloyés otic opyixés Géoeigc umopel vo. ailalovv onuavtika to

OTOTEAETLLOTO. THG QLWPNOTHG.

Ot otav 0gv DEHPYOYV UOYVHTES UIKPES OLOWPOPES OTHV apyiky Béon oev
TPOKOAODOOY UEYGAES OQAAOYES, EVO  TWPO TOV EYOVUE UOYVHTES DTGP0V

ONUOVTIKES UETOPOLES.

I'evikevovtag ot padntéc Ekpvav 0Tt Ta TEPIGGHTEPA GLGTNHLLOTA GT VO

gtvon un mpoPAréyipa.

3. TPITOX KYKAOX: MAI'NHTIKO EKKPEMEX ME XPQMATA

a. Xvvévrevin:

Ot poBntéc dicTacov vo amavIncouvV Yo KAToG Lopeng TpoPreyipndtro

OTO YPOUOTO TOV EKKPELOVGS 1] IO YEVIKA Y10, KATOL TAEN OTO £6MTEPIKS TOV.

B. Meipopa: MayvnTiKO EKKPERES NE YPONOTO

AxoAo0ONGcE VEa EKTEAEST TOV TTEPAUATOG LLOYVITIKOD EKKPEUOVS, VT TN
(QOPE CNUEIDVOVTOG GE OLOPAVELEG [LE OLAPOPETIKA YpduaTa kKabe apykr Béon. Ta

YPOLOTA NTOV Tpio 6€ GYEoN HE €KAOTO TOAO KATAANENG. Ot d1apAaveEIES 0TO TEAOG
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Oa emkoAOTTOVTOV KATA TNV TPOPOAN e TOV 1010 TPOTO OM®G GTO TOLYVIOl TOV
x&ovg ¢ mapéuPaons. To Wavikd amotédecua Oa NToV Vo ELPAVIGTOVV TEPLOYES
LE GLYKEVTPMGT TOV OVTIGTOL(OL YPDOUOTOG KOVIQ GTOV OVTIGTOLYO TOAO, TEPLOYES
HE EVOAMOCOOUEVEG GUYKEVIPMGEIS €VOC YPOUATOG GE KATOW OmdoTAoN oMo
aVTOV, Kol TEPLOYES YMPIG GLYKEKPIUEVO YPDOUO KUPIMG 0TO KEVIPO 1 EEMTEPIKA
paxpld amd Toug payvntec. H eikdva avt oty avikn nepintwon Ba mpocéyyile
YPOUATIGTH EKOVO, TEPLOYDV EVOTADELNG KO AGTAOELNG TOV LLOYVITIKOD EKKPEUOVGS
TOmov Y, OTT¢ TPOKVTTEL GE TPOGOOimon Tov Tepdpatog pe ypnon H.Y. (kep. 11

evotra 4.4.2), Ba tapovciole ONLadt EGMOTEPIKT SOUN KOl VTOOUOLOTNTAL.

Eixovo. 2: Avouevouevo amotéleoiio. 1o TEPOUOTOS UOYVHTIKOD EKKPEUODS UE

OLOPOPETIKG. YPWOUATA OE GYECH UE TOV TOLO KOTOANENS

To amotéleopa dev NtV OOTOGO WOVIKO, YTl 1 axpifelo onUEDCE®Y, N
ATAOTNTO TNG TEWPOUOTIKNG SdTaENng Kol 01 GLVONKEG EKTEAECTG TOV TELPALOTOG
oToV YOpo ™G PPAodnKng moAd ameiyov amd 10 vo givon dovikés. Ymnpée

SQOVia 6TIG SIIMIGTOGELS TOV LAONTOV.

X ov{mon mov aKoAovOnce cvuedvnoov OA0l, OTL TEMKA TA YPOUOTO
Topovctdlovy onueion oVYKEVIPOONG KOPL KOVTO OTIC OVTIOTOXEG KOPLOLC,
TPAYHO TOV QoiveTol KoAdtepa oTo Kitpivo ypmpa. H chvdeon pe to moaryvidl Tov

YOOVG TNG OOOKTIKNG TapEUPaong mpaypotonomonke and dvo povo pabnTpies:
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Oo oynuatiotel katt oov 1o Tpiywvo Sierpinski yiati éyovue ovykekpiuéva
onueia, onioon morovg, mov givar ovykekpiuévo, 3. Aev umopovue vo mpofréyooue

T0 YPOUO. 0ALG EEpovUE GTYOVPO. OTL KAl 01 TPEIS TOAOL TPOPAVE TO EKKPEUES.

O1 poyvnteg pag kaboonyodv, «tpoafovey mpog Tig Kopveés ormg eime n Aia, ue

TOV TPOTTO TOV TIG GHUAOEDOUE LLE TOV YGPOaKa. aTO UaBnuo.

4. 4. METAYVOOTIKEG OLUTIGTMOOELS

2xeddv oe OAec TIC OmOVTNGES TOV MoONTOV eueovifetor n advvapio
TpoOPAeyng M omoio  emekteiveTal otV advvapio TPOPAEYNG GTNV EMGTAUN Kot
ot evon. Ot xotoypoeés ovtég efvar avtifeteg pe T apywés amOyels tv
LaOnTOV Yo TpoPAEYILOTNTO GTH VO OTMG KATAYPAPNKAY GT1 cLVEVTELET. Ot
OTOVTNCEL, TOV  HoONTOV  OvVOQEPOVIOL  YEVIKOTEPH OTIS EMIGTNUOAOYIKESG
TPOEKTAGELS TNG UN YPOUUKOTNTOG, MK TOPAUETPOS Yo T OdaKTIKY] aglomoinon
EVVOLMV NG UN YPOUUKOTNTOS oL Tpoavagépnke oto kepdiowo II 1.1. Ot
EMGTNUOAOYIKES TPOEKTACELS TNG UN YPOLUUKOTNTOS OTOTEAOVV EVOEXOUEVOS L
véa TPocEyylon kot evpld medio depedhivnong, mov Eemepvi OU®MG TO TAOIGLO TOV

G6TOYOL TNG EPEVVOG LLOG.

4.5. AToTEAEOPOTO HOYVIITIKOD EKKPEPROVS

H dwBepatikny yépupa pe ) Lok mov emddydnke pe m cvvévievén

neipapa glye ta €ENG AmoTEAEGHOTAL

a. Epgovntikd omoteréoporta:

Epopoaviomke 1 dmoyn yio tpofAeyitdotnta ot ¢Oo Tov ovapEPETIL Kot
ot Piproypapio (Komorek 1997. Zravpov A., Komorek M., Duit R. 2002 a1
2005, Nemirovsky, R. 1993). Ztnv oavaivtiky diepedvnon tov Xtavpov A.,
Komorek M., Duit R. mov agopd pabntéc avtictoyne g B Avkeiov taéng,
AVOQEPOVTOL KOl Ol AmOYELS TOV UaONTOV Yoo T pn TpoPAeyuodTnTe Kot pn
Kavovikotnto, TV toyaio e£EMEN evdg cuoTiHaTog, Kabmg Kol T onuacio g

EMOVAANYTG Y10 TO OKOTO QTO.
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2V TEPIMTOON HOC 1 ONUOCIN TNG EMOVOANTTIKOTNTOS Yo, TNV €EEMEN
€VOG GLGTNUATOS EUPOVIOTNKE KOl OTIS OMOYELS TV UaBNTOV otV a1tlioAdynon

TOV TOLLYVIOL00 TOL YGOVG.
B. AdoKTIKG aToTEAEGNOTA:

1. AmAd ekxpepéc: Ot Katoypo@Eés 610 omAd EKKPEUEG TPV Ko HETE TNV
exTéLeOT TOV TEWPANTOG, emPefainoay amAd TIC amOYES TOV HLoONTOV Yoo TV

TPOPAEYILOTNTO.

2. Moyvntko exkkpepés: Ot KataypopEG TPty TNV EKTEAEGT TOL TEIPAUATOC
dev  emPefordbnkav ot ovvéxela, oviiBeta 1 €EEMEN  TOV  uPNoE®V
amodelyOnke anpdfrentn kdvovtag LeEYAAN evTOT®OT 6tovg padntéc. Ot pabntég
gykatéretyav ampobupa tnv TpoPAEYN TOVS Kot 0upoD Ekavay TOAAES TPooTdOELEg
dtpnong g dvvatodtnTag TPOPAEYNG KoL TNG OILTIOKPATIOG GTNV EKTEAECT] TOV
nepdpatog. Oheg ol KATAYPAPES Yo T OLVOTOTNTA TPOPAEYNS TOV TELPALATOG
HETd TV eKTEAEST TOL MTOV AVTIOETEG LE TIG KATOYPUPES TOV 1010V TV HodNTOV
Tpwv NV eKTEAEOM, Ogiyvoviag 1o PAB0Og NG EMOIKOOOUNTIKNG YVMOOTIKNG
obykpovong oto onueio (Steffe, L. P., 1983, YoAlog, A. 2000). H arttoAdynon tov
OOTEAEGLOTOG TOV TTEPALOTOS LE OVAPOPA TNV £EAPTNOT atd OLOPOPES APYIKADV

Bécemv, 060nKe and dvo povo poBNTPIES.

v. Mayvmrtikd exkpepéc pe ypoupata: Onmg avapépdnke otnv avaivon tov

OTOTEAECUATMV T YPOUOTO OEV AVEIEIEAY TNV 1OAVIKN KOV TOTTOV Y (g1KOvaL 2).

Evolagépovoeg ftov Kot Ot EMGTNUOAOYIKES TPOEKTAGELS TOV ATOYEWDV

TOV LoONTOV 6T0 TEAOG TNG GLVEVTELENG-TEPANATOS (TapdpTnia B).

5. TEAIKA aTTOTEAECHATA TNG MEAETNG TTEPITITWONG

1. To evduwpépov Tov padntdv tov TUROTOG TG TapEupacns Ntav ToAd
HEYAAO OTMOC TPOKVTTEL OO TIC KATUYPAUPES Kol ENEKTAONKE TIG EMOUEVES UEPES
1660 0TOVG LaONTEG TV AAAV TuMpdtov ™ I 1déng Tov yvuvaciov avtov, 660
Kol 6TOV d1eLBLVTH TOL GYOAEIOV KOl GTOVG KAONYNTEG PLGIKNG Kol LOONUATIKOV
tov oyoieiov. H dpactnpiotro mov KEVIPIGE TEPICCOTEPO TO EVOLUPEPOV TV

padntov omv mapéupocn NTov TEAIKE M vEd OpacTnplOTnTO NG O140TOONG
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avtoopotoTnTag (Opactnprotnta A). I'ia Tovg pabntég dpme Tov Tpav HEPOS 0T

oLVEVTELET KOl TO TTEIPALOL, TO TTLO EVOLOPEPOV MTOV TO LOYVITIKO EKKPEUES.

2. To molotikd amoteAéopoto TV Opactnplot)tov A Kot B de d1épepav
TOAD a0 OVTA TOV TAOTIKOV TOPEUPACEMY LE TOALEC TOPOLOLES KOTAYPOPES KO
aitoAoynoels. MédAota ot eENynoeig Tov Lontdv Yo TNV ELPAVIoT] TOV TPIYDOVOL
Sierpinski oto mayvidt Tov ydovg Hrav mbavodg &€ artiag g mieong xpOvVoL
Myotepec omd TG avtioTolyeg oTIC TAOTIKEG TapeuPdoels. Atopacicape, og k0O
emopevn mapépfacn va 600el meprocdTEPOG O100EGILOC XPOVOS Yo TV EKTEAEGT

™g OpacTNPLOTNTOS OVTHG.

3. Ot véeg dpaotnpuomnteg I' kar A ekteAéomnkay amd Tovg Hobntég oe
10600Td 85% kot 60-75% cwotd avticTorya, OTwe TpoavaPEpONnKe oTNV ovAAVOT)
TV onotelecpdtov. To mocooTd NTav 1Wioitepa VYNAQ KATA TN YVOUN HOG,
evhoppuvTIKA Yl H. GUOTNUOTIKY OWOKTIKY Topéufacn HE TOVG VEOLG
YVOGTIKOVG 6TOY0VS o OAa T emdpeva yopvacwa. H morotikny avdivon tov
OOTEAECUATOV OTO. TAOIGLOL TNG GTOLONG TepimTOOoNG (LE EUPACT] GTNV OMTIKY

TOV LoNTOdV), eAvVNnKe 1010{TEPO YPNOIUN GTO GNUEL0 ALTO O10TL:

a. O xataypapég ot dpactnpomra I avédeiEav véa yopakTnplotikd (7.x.
YEVVATPIA) KOL Ol OTTOUOYVITOQMVNGELS VEOUG TPOTOVG OKEWELS TOV LotV

(avalitnon mpoomtiknc-kivnong).

B. 'Edet&av Ot M €vvola avroouoiotnta amodidetal and toug nadntéc pe
TOAALOVG 0OGTOVG TPOTOVG, 0modeiyOnke dpmg 0VoKoAO va d00el otnv mapépupaon

avtovolo 1 AEEN.

v. Ot meprocotepol pabntéc dev eiyav mpOPANUA Vo SlOTICTOGOVY TNV
TO0OTION TOov €KOETN TOL AOYOL OMOWOTNTOG CYNUATEOV HE TN OACTACT TMOV
oynudtov avtodv (75%). Ot amopayvnToemvNoelg OANG TG TAENS Kol EOIKA TNG
opdoag mov mpoavagépnke, £deiav 0Tl o1 pontéc avtipetomilovy apykd pe
apnyovio To evogyOUEVO dEKAOKOD €KOETN, 0ALY TPOoTaHOVV GTN GLVEYELD VAL TO

a1TIoA0YNGoVV Paci{OUEVOL OTIS YVMGELS TOVC.
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H evvolohoyikn oAloyn YEOUETPIKY O1ACTOON-UN OKEPOLX OLOGTAOM
avtoopotoTnTag Ba Empene va depevvnbel mepiocdTeEPO. MeAhovtikég mapepuPdoetg
oe peyoAvtepo Ogiypo yvuvaoiov, o6mov ot dopactmpotnteg I' kot A Ba
EVEOUATOOOVOV pe PBEATIOCELS GTOV KEVTIPIKO KOPUO TNG TapEUPacnS NTOV Yo TOV

GKOTO OVTO OTOPOITITEC.

6. Me 10 poyvnTIKO €KKPEUES OOMIOTOONKE YVOOTIKY GUYKPOLCT| KOl
EVVOL0AOYIKT 0AAOYT TNG dvvaTdTnTog TPOPAEYNS ad dAovg Tovg pontés. Ommg
avagépinke OPOS 6TV OVAAVOT TOV OTOTELECUATOV, TA YPOUATE OV OVESEIEQV
™mv Wovikn] ewova tHmov Y Kol TV €0MTEPIKN TAEN TNG OMEKOVIONG TNG
awpNoNG AOY® TEYVIKOV TEPLOPICUAOV OTNV  €KTEAEOT TOL Tepduotoc. H
StfepaTiK] YEQUPO LE TN QULOIKY OV EMOIMYONKE He TN cvvévtevEn meipapa,
elxe 1o 1o A0yo avtd pepikn povo gmrvyia. [Hopdra avtd n yvootikn chykpovon
KOl €VVOLOAOYIKY] OoAAayr] yw N dvvatdomta mpoPreyng g eEEMENG TOL
HoyvnTikoh E€KKPEUOVS, €YOVV  GUECT OYECT UE TNV  OVIIOTOYN YVOOTIKY
OVYKPOLGN GTO TOLYVIOL TOL YAOLG TNG OWAKTIKNG pog TapEéuPaons. Avtol ot
TapdAANAoL YvooTikol otdyol emetebynoav oe peydro Pabuod. Teportépm Opm
dwBepatikn| depedivnon oo onpeio awtd Ba EEpevye amd To TAAIGI0 TG epyaciog

pog Kot 0gv Ba fTov EQIKTY) 6TO XPOVIKO TANIGL0 TOV TAPEUPACEDV LOGC.

7. Ot mAoTikég TapeUPAGELS TNG EPELVOS OPACTG KOl 1] GTTOLON TEPITTM®ONG
TOV GLYKEKPYEVOL YuUVAGiov, avEdElEay T duvatOTNTa EMITELENG OAAL KOl TO
opla TOV £pELVNTIKOL pog otOYov. H omovdr| mepimtwong edwotepa £de1&e Tov
TPOTO CKEYNG TOV HOONTAOV GYETIKA LLE TOVG YVOOTIKOVS GTOYOVS LaS, (e EULPaoT
®¢G TPOG TN O1ACTACT ALTOOUOLOTNTAG) KOl OMOTEAECE HE TOV TPOTO OLTO TNV
napéuPacn KAWL yio T cuvE el TG EPELVAS Hog. Me 10 TEPAG TOV dLO TPOTOV
eacemv G €pevvag (épevva Opaonc Kol omovdn TEPIMTMOONG) 1 TOLOTIKN

depedvnon tov tapepPdocwv elye oe kdmowo fadud ohokAnpwoet.

H erdpevn odon g épevvag mpaypotomom|dnke o€ peyaAo Osiypa
yopvociov. Zto onpeio avtd frov epeavég OtL Yo T OpOpEOON TS TEMKNG
pog  mpdtaong Owoktikng aflomoinong  amoiteitol  p  GLOTNUATIKOTEPT
neBOSGOAOYIKT] TPOCEYYION Y. GULAAOYN KOl OTATIOTIKN emelepyacio TV
dedopévav pag. Tavtdypova OLmG Oev EXPETE VO ATOKAEIGTEL 1] TOLOTIKY AVAAVLON

TOV KOPLOV OEOOUEVOV TOV YVOOGTIKOV L0 GTOYWOV.

118

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



KE®. VII
Ocuehmouivn Oempia
IIpoTto néPog £pevvoc:
AvVOLT KOOIKOTOIN G

H Ospehopévn Oswpia (Grounded Theory) tov Glaser, B. G.& Strauss, A. L
(1967) elvar epevvnrikr] pebodoroyia mov cvvoLAlEl TOGOTIKA (CTOTIGTIKA)
dedopéva, dtvovtag tovtdxpova eVOEIEEIS TOLOTIKNG OVAALONG TOV OE0OUEVOV
avtav (Glaser, B. G., 1992). Eivot po yevikn pebodoroyikn Tpocéyyion yio v
avantoln (emoyoywkd) pog Osopnriknig mpdtaong, mov Oepelmdveror ota
dedopévo Tov GLAAEYovTal Kot avoivovtol cvotnuatikd. IIpoxerton yuoo  pua
TOwTIKN Kuplwg péBodo cuvdvacTiKng avdivong, n omoia yapoktnpiletor ond
eveMélo, ovveyn éleyyo kol avatpo@odotnon twv vrobécewv (Strauss, A.L.,
Corbin, J. 1994). H nopandve mopeia diepedhvnong tanTiletar 6& YEVIKEG YPOLUES
pe v mopeio TG d1EPELVNONG TOL GTOYOV HOS. ME GUVEYN TOGOTIKY] KO TTOLOTIKT)
avALON TOV KOTOYPAPOV TOV UAONTOV Kol PE OvaTPOPOdOTNOT TOV OAA®V
gpyaciag and to véa epeuvnTiKa 0edopéva, avanTOcoeTol (BeLeMdVETAL) 1) TEAIKN

HOPOT TNG OOAKTIKNG HOG TPOTAOTG GTA TACIGLH TOV EPEVVITIKOV LLOG GTOYOV.

O1 kVpieg advvapieg g Oepehopévng Oswpiog (Strauss, A.L., Corbin,
J. 1994), 6mwg ko kdBe pewtc pebBodoroyiag m omoio Pacileton oe moocotTikn
épeuva. Kol KatoAnyel vo avalntd oty TOowTIKN £pevva TNV €ENYNON TOV

amotedeopdtov (Xarkid, K. 2005, Pandit N. R. 1996, Cohen, L. Manion, L. 1997)

sivo:

1. Na moapacvpbel 0 gpeuvnTig omd OIKEC TOL OTAGEIS KOl VO ETAEEEL
epyoreinn Ko HEAETN LETAPANTOV OV o AVIUTPOGHOREVOVV TEPIGCOTEPO TN OIKN

TOV QIOYN TTOPE TNV OVTIKELEVIKA €VOESELYUEVT).

2. No emieyobv KAEIOTEC EPOTNOCELS OTOL  EPOTNUATOAOYIO  OTMG

TPOKVTTOVV OO TNV OPYIKY TOCOTIKN £PELVA, OEVKOADVOVTOG TNV eme&epyacio
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TOVGC OALG PE ATMAEIEG AMOYEWDV-CTACEOV TOV UAONTOV TOL SAPEVYOLV OO TN

dwaicOnon tov gpevvnTy.

o va meploptotodv o1 aduvapies OVTEC TPAYUATOTOMONKE EKTEVNG
épeuva e TOAG yopvacta ta £t 2006 £wg kot 2009 TpoKeEVOD TOL EPELVNTIKA
dedopéva va gtvar 660 1o duvatdv avtikeyevikd (kepdioto VI, IX). Axoun
oxeddotnKav to. EUAAL €PYOCING, Ol GLUVEVIEVEELS K.AT. KOPLO LE EPMTNOCELG
avOLYTOL TOTTOV KOl AKOAOVONGE TLTIKY LEAETN KOl GUYKPIGT] TV OMOTEAECUATMOV

LLE TTPONYOVUEVES £PEVVEC OYXETIKEC pe To OEpa pag (kepdiona VII, X).

Yrmdpyoov Kot GAA0 TOPAdElYHOTO EQOPUOYNG NG OgueMwpévng
Ocopilag oe €pevvec OWOKTIKNG TOV OETIKOV EMOTNUOV, T.Y. 1 £PELVE TOV
novemotiuov Georgia H.ILA. ywoo ovilqyelg pobntodv yo v atdon tov
COUATOV KOl TIG €VVOLOMOYIKEG aAAayéc avtdv tov ovitkqyeov (Hynd, C.R.,
McNish M. M. 2001), 1 emiyvoon TOV QUGIKOV QUIVOUEVOV CE OL0POPETIKO
nobnoioko mepipdirov (Spector B.S., Gibson, C.W., 1991) k.a.

Ymv mepintoon pog mn avaivon tov dedouévov pog, apyile amnd v
TPAOTN EMOPN LG LE TOVG LoBNTEG Ko cuveLOTAV LE GLVEYT CUYKPICT TV VEDV
dedopévmv péypt ™V TeEMKN avantuén g Bswpntikng mpotacns (Jonson, B.
Christensen, L. 2008). Mg tov Tpdmo avtd 01 KOTaoypapés 6To, @UALN EPYUCIOC, TOV
amoTEAOVV EPYOAEID EMTEVENG TOV YVOGTIKOV GTOX®V TOV OPACTNPLOTHTOV, Eivol
TAVTOYPOVA KOl €PYOAEID GLAAOYNG OEOOUEVOV Yo  OVOTPOPOOHTNOT  TOL
oxedlacpov tovg. Ot kataypapés Tov patntov tov etov 2006, 2007 yivovtav
avTiKeipevo ovveyovg emeepyaciag kot oOykpiong (constant comparative method,
Jonson, B. Christensen L. 2008) e to. amoteAéouata TG apyikng Hog Stepebvnong
tov etov 2005, 2006 (épevva dpaong Kot UeEAETN mepitTwoNg), KaOdS Kol Ue To
OTOTEAECUATO TOV TEMKOV TOPEUPACEDV GTNV OAOKANP®UEVY TOVG LOPPT GTO
¢t 2008, 2009. TTapdAinia mpwv Vv Tapéupao, -kat do0eiong g dvvatdTnTOC-
EMOVOAUUPAVOVTAY Ol GLVEVTEDEEIS TNG £PELVOC OPAONC YO TIG OMOYELS TMOV
pafntaov pe m dapopd Ott o1 cuvevtedéelg epPdbuvay TeEPIGGHTEPO OTIC OMOYELG
TOV HOONTOV Yo TIG £vvoleg Tpiywvo, Gmepo, ddotacn, duvaToTnTa TPOPAEYNC
K.0l., OTO¢ avadeiyOnkov otig TaperPAcels oG Kot Tapatifevtal avalvTikd otny

EMOUEVT] EVOTNTOL
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H avdivon tov dedopévov ot Oespeiiopévn Oewpia akoiovbel Tpia
otadwa (Strauss, A.L., Corbin, J. 1994, Jonson B. Christensen, L. 2008). Xt
OULVEYELD TOV KePaAaiov Tapatifetar T0 TPAOTO GTACI0 GvVOLYT] KMOKomoinon
(molotikny avdivon TV KOplwv dedopévov). To devtepo ot1ddo KaAOeT
KOOWKomoinon (mocotiky| emelepyocio) Kot TO TPITO OTAOO0  EMVAEKTIKN
KO®OIKOTOIN 61 (GUYKEVTIPOTIKA OTOTEAECUOTO KOl EMAOYN TOVG) TapovatdovTon
AOY® TG €uPVTNTAG TOVG 6Ta dvo emdpeva kepdiaa (kepdioto VI ko IX). Ta
KEPOAOLO OVTA Om®G Kot 0 OepnTikOg Kopeopds Kot M TEMKN TPOTOOT
(kepdraro X) amotelobv ovamOomacto HEPOG NG Oeuehopévng Osmpiog OTmg

TNV EPAPUOGOLE GTNV EPELVA LLOC.

1° oTdd10: AvdAuon TUTTOU avoIXTRG KwSIKOTToinong
(open coding). MoloTIKA avdAuon Twv KUpIWV
oedopévwyv

270 TPAOTO GTASIO AVAAVONG T®V dedOUEVMV TNG OgreMmpevng Oswpiag,
avayvopilovtor T oNUOVTIKOTEPH OloKEKPIUEVE OedoUEvo Yoo TNV  €peuva,
avadetkvoovtor Kot Kodikorotovvtal (Jonson, B. Christensen, L. 2008). Xtnv
nePInTOoN HoG To 0E00UEVE AVTA TPOKVTTOLV Ol TIG KATAYPOUPES TV HobnTdv
OTO0 QUAAD €PYACIOG, TIG ATOUAYVITOQPMVNGELS, TIG OPYIKEG CLUVEVTELEEIS KA. Ko
AVAOEIKVOOLV TIG OTOYELS TOVG TTOV GYETILOVTOL PE TOV EPEVVNTIKO GTOYO Hog. Ta
dedopéva. pog ovtd mopatifevror kot avoAddovior mo Katw o 13 etikéreg

(kmdikoi, yio va dtatnpioovpe TV ovopotoroyia g OspeMmpévng Oswpiog):
1.1 Koodwkdg A: Avvatotnta tpofreyng g eEEMENG TOV GLGTIHATOG.

Ao TV €pevva dpdaomng NoN TPOEKLYOV TOAAES OVTLPATIKEG KOTOYPAPES
OXETIKA TN duvatodtTa TPOPAeyNg TG e€EMENG evdg duvapkoy cuatipatog. Ot
KOTOYPAPES OVTEG APOPOVV AUEGO TOV TPATO YVOOTIKO HOG oTOY0 OMAadn
dwmiotwon ™G un mpoPreyiuomtoag g €EEMENG TOv TOVIOOV TOV YAOVC.

Yvykekpipéva ot pobntég amovtodyv otny epdTnon (kepdiaio X.1):

Agfooce TPOGEYTIKG. TOVS KOVOVEG TOV TOLyVIolod. Av emavoaldfovue

OPKETES POPES T0 Prua 2, t1 vouileis ot Qo ovufet;
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2 BPMoypapio ot amoyelS ToV HadnTdv yio T duvatotnTa TPOPAEYNS
™m¢ e€EMENG evOC duvaKoy cLoTHUATOS £xovv puedetndel ot euoikr (Komorek,
M. 1997, Duit R. 1997, Stayrou D. 2002, 2005, 2008 o1 2013, Stavrou, D.,
Assimopoulos, S. & Skordoulis, C. 2013, Stavrou, D. & Duit, R. 2014 x.a.) kot
oto, pabnuatika (Peitgen H. O., 1992 a,b, Devaney, R. 1990. Nemirovsky, R. 1993
K.0.). ATd T1g €pevveg dlomoT®OnKe N amodoyn amd TAELPAC TOV HOBNTOV TNG
EVVOL0G TNG oUTIOKPATIOG OTO QAIVOUEVE TOV OETIKOV EMOTNUAOV, 1| OTolol Kot
odnYyel Tovg HOONTEG GE L0 VOUOTEAELOKT] AtOd0)T] TOV OMOTEAEGUATOS KOTE TNV

e€EMEN evOg SLVOUIKOV GUOTNUOTOS GTIG BETIKEG EMGTNLLES.

Axoun otig d1eg €pevveg toviletal n ocHVOESN NG KOVOVIKOTNTAG GTNV
e€EMEN TOL OLVOUIKOD GULGTHUOTOS HE TIC OMOYES T®V HaOnTOV Yo
duvatodtto TpoOPAeync tov amoteAéopatos. o Tov okomd ovtd €xel peydin
onpacia n duvvatdtTa Mg (cLveyovs Kot akpPovc) eravdinyng. To onueio avtd
aQopad dpeco Kot T S1KN KOG OpacTnplOTNTO TOV avoaeépetal vhvg €& apyns oe
KOVOVEG TOV TOVIOOV Kol o1 otafepn €MOVOANYN TOLG. XTIG £PEVVEC TOV
npoavaeépOnkay, ot pantég pe pio oepd MEWPAUATOV KOl GLVEVIELEE®V,
déxovtar tehkd (0AAG Oyt amdAvta) TN OMpovpyios TOAVTAOKNG GUUTEPLPOPES
aKOUN Kot omd omAoVg OpyKoLS KovOves kot tnv advvopio mTpoPieyng g
eEEMENC €VOC OLVOLKOD GUGTNOTOS OKOUT KOl GE 10E0TEG CLVONKES, OTOdEYOVTOL

ONAOON OVCIACTIKA OTL 1) LIOYLPT ALTIOKPOTIO HEV 1oYVEL TAVTAL.

X 0K poG €pevva, Ol amOYelS TV podntov  avaeépbnkav oty
amodoyr] dvvatotntoag mPOPAEYNG YeViKA (KwOwog A) kol €dKOTEPL OTNV
duvatdt o TPOPAEYNG CYNUOTIGUOV €VOG N TEPIGGOTEPOV TPLYOVAOV (K®OKOG

Al), KaBdg kot 6T un arodoyn dvvatotntog tpdPreyng (Kmokog B).

Ov  mopoamdveo évvoleg €ivar Ol TPMOTEG TOV EPEVVIGAUE OVOAVTIKA.
Yvuykekplévo katd Ty épevva pog oe 15 yvpvaowa peta&d 2006 ot 2009

enpavioTnkay cuvolkd 110 (A+B+ AAL0) oyeTikéG KOTOyPOQEG:
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A. Al B AL
Avvazotnta Avvatotnto 0
, . Ao
Tpofreyns mpopreyns
, , ovorn
VEVIKG, TPIYOVOD
pofleyn
60 32 42 8
OUGOES OUCOES OUCOES OUBOES

Iivaxag 1. Amodoyn ovvardtntas Tpofreyng.

H omAn «dAlo» meptlopPdvetl KataypapEc Tov TOTOL dev CEP.

Ao 11 60 ouddeg mov katéypoyav 0Tl Umopobv va TpoPfAéyouvv TV
e€EMEN ToL Tayvdov, ot 32 opddeg katéypoyav TV TPOPAEYN EUOAVIONG
TPLYOVOL 1] TPIYOVEOV. ATOTEAODV TN GLYVOTEPN KaTOypapr TPOPAEYNC
OLYKEKPIUEVOL GYNUOTOG. YTAPYOUV EALYIOTES KATOYPAPES TOV OVOPEPOVTAL GE
GAAO YEOUETPIKA GYfUaTo (TOAVY®OVA), Kol Yoo T0 AGYo avtd 0 dnpovpynonke

YOPIGTN GTAAN Y10 AVTEG GTOV TOPOTAVE® TIVOKAL.

Qot6c0 N amodoyn TG dvvaTdtnToc TPOPAEYNG YEVIKA N €101KOTEPQ M|
TPOPAEYN EUEAVIONG KATOIW®V TPIYOVAOV OV oUTIOAOYNONKE TAVTO OO TOVG
pantég. Movo 32 opddeg mpoomtabncav vo oTloAdynoay TV Katoypoey| Tovg,
evoewtika: [liotedw Oo oynuotiorody mollda ouoia tpiywve kobamg to onueio wov

Bo. TpordYoLY TPOEPYOVTAL UE TOVS KOWVOVES TOV TOLYVIOI0D oo T0 Tpiywvo ABC.

H wpoéPreyn eppdviong tpryovov e&nyeitor omd tovg pobntég oTIg
KOTAYPOQES TOVG G€ PeYOro Pabud omd To 1GOTAEVPO TPIY®OVO GTO E6MTEPIKO TOL
omoiov Oa maiovv To ToyViol KOOME KOl OO TOVE KOVOVEG TOL TOLYVIO0V,
emPePardvoviag tn GYEoN KOVOVOVY Kal dSuvatdtnTog TpoPAeync mov avapéponie

otV To Tave PipAoypaeia.

1.2 Koowkodg B: Advvartn tpofreyn e EEMENS TOV GVGTINOTOG.

H advvapio mpoprieyng eival cuvdedelévn 6T OVTIMNYELS TOV HobnTdv

pe v toyawotnto. O Piaget peAétmoe v évvola «TuyotdTNTO» Yo LKPOTEPOVG
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NAIKLOKG HodnTég, 6oL JUMIGTMGE TA. YUPUKTNPIOTIKA TOL T d10(pOPOTOL0VV OId

T1G £VVO1EG TNG 0TaEPOTNTAG Ko O1aThpMong VANG, Pépovg, OyKov 1 Tov aptBpo.

ATO €peuveg GYETIKEC He TN un ypopukotto (Ztavpov, A. 2004, 2005,
2008, 2014), edkdtepa 010 NTETEPUIVIOUOS KOL TOXOIOTHTO. OTH O10GOKOALO U
ypouuIk@v ovvouikov ovotnuatoyv (Ztavpov, A. Komorek, M. Duit R., 2002),
JmoT®ONKE aKOUN TOAAATAOTNTO OPIGUAOV TOV HOONTOV Yoo TV £vvolo TNg
ToYoOTNTOG. YO TV £vvola «TuyonotnToy ot podntéc kotaAiafaivovv, yio
TAPASELY LA, TO LN TPOPAEYILO, 0VTO OV dEV PUTOPEl VoL VTOAOYIGTEL, AVTO TOL dEV
VTOKOVEL G€ VOLOLG, TO OKAVOVIGTO, TO 0VOITIO, TO AmPoGOOKNTO, AVTO OV OEV
TEPYEVOE, OLTO TOV GLUPOIVEL OTPOYPOUUATIOTO, OVTO TOV Of UmOpel va
kaBopiotel, avTd TOL OV PumopPoVLLE Va ETNpedGovE, aVTd TOV TPoKaAel EKTANEY,

avtd mov cvuPaivel Eapvikd, avtd mov cvuPaivel yopic TpodBeom, avtd mov dev

LTTOPOVLLE VO, EENYTCOVLLE.

And 11 mopamdve évvoleg Wiaitepn epufdbovvon yivetor oty Evvoln
oLUTTOOT), yotl N cOunTor oyetileTon TeMKd pe v e&EMén evog aoTafovg
duvopkod ocvotiuatog (Xtavpov, A. Komorek M, Duit R. 2005). H évvown
ovuntowon opiletor GOUEOVO HE TOLG HoONTEC TOKIAOTPOTTMOS: Mol GTOTIOTIKY
OVICOKOTOVOUN, L0 GEPE avaTpOTt®V Kupimg mov ennpedlovv T0 amoteAécpota,
Katt o podnuotcd amibovo. 'evikd M ocOuntmon yivetol amodektny amd Tovg
padntég ocav évvorn acvpPifactn pe 10 emotnUOAOYIKO TAAicO TV OeTIK®V

emotnuov (Komorek M, Duit R. 1997).

Mo o e€edikevpévn €psvva (Ztavpov, A. 2002) xoatnyoplomolel Tig
andyelc tov padntov e l1Ing tédéng tov yeppovikoh oyoAdeiov ce  dvo
Katnyopieg: «Emommukn» N «ovtikny, oniladn cov avamrdoTacTo KOUUATL TNG
Bewplag kot g mpoypatikdTTag N oov €€oipecn, OvATPOT NG KAUGIKNG
aTiokpatiog. TV Topomave €pgvva toviletor 1 duvaToOTNTA KOTAvONonG Kot
YPNONG TNG OYEONG CUUTTMOONG KOl VOUOTEAELOG Yol TN OO0KTIKY TPOGEYYION N
YPOUUIKOV (XAOTIKAOV) SLVAUIK®OV cuoTtnudtov. [ Tov okond avtd ot padntég
YEPLOVIKOD GYOAEIOV aGYOANONKAY GTNV £PEVVA [LE TEPAUOTO LT YPOLUUKOTTOG
OTN QLGIKT. ZOUPOVA UE TNV TOPATAVE EPELVA TO KUPLOTEPO OO TA KPLTNPLLL LLE
ta omoiae opifovv ot padNTég TV évvola TNG TLYXOOTNTOG €lval TO Vo pUnv givon

TPOPAEYILO TO GUOTN LA
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To mopamdve omoteléopoto AGBOUE VITOYN HOG OTNV ETAOYN TOL
TALVIOOL TUYALOTNTOG TNG OPOCTNPLOTNTAG A OV ¥PNOILOTOOVUE. Q6TOGO 61N
OIKY| HOG TTEPIMTMOOT 1) TOPATAVE dpacTtnpoTnTa (Kot OAN 1 £peuva Hag) apopd To
poOnpatikd ot yevikn ekmaidevon (BA. kep. X, telkn mpdtact). Akdun 0Tt To

Oelypo TOV SIKOV Hog LadnNTdv NTav Katd 2 £t LiKpoTepn S NAMKIoG.

2y mepintoon pag, 42 opddes Katéypayav advvapio tpoPAeyng Tov
amoteAéopatoc oto motyvior Tov ydovg (Ilivaxoag 1), pe 11 poévo auttoloynoelg

AVAPEPOUEVES €€ OLOKANPOL GTNV TLUYOLOTNTO, EVOEIKTIKAL:

Ae Oa oynuatiotel Timoto 10Tl £1val TOYOIES 01 KOVKIOEG.

Ae Oa oynuatiotel timoto ovykekpiuévo yioti mailovue ue (pi.

1.3 Kmowkog I': Amepo

H évvown «amepo» oT1g omavincels tov padntov oto QUAAL £pyaciog
epeavifetar ovyva otig opactnpotta B, I', A ko E, (epoaviCovron 300 mepinov
OYETIKES KOTAYPAPES). AVTO dopdvnke NN omd TO0 TPMOTO GTASO TNG EPELVOG
dpdiong Hog Kol oXeOAGALE GYETIKY CLUVEVTELET Yo TNV £VVOL0L QLTY|. 2T GLVEXELN
Kol péxpt 10 TéAog TV mapeppdcewv o 2009, cg OTOL0 YVUVAGLO VIINPYE YPOVIKN
dvvatdtro emovorlapBoavotay ot cuvevtebéelg pe toug padntég me I youvaciov

Yo TV €VVOla OVTH.

H epyocia tov Piaget ko Inhelder (1956) The child’s Conception of
Space umopet vo Bewpnbei M opyn TOV EPELVAOV YL TNV KOTAVONOT TOV
AVTUMYEDV TOV TodmV (KOpLo pkpoTePNG NAIKING) Yo TV £vvold TOV OTEIPOUL.
INo moudd dve Tov 11 etdv to dnepo pmopel va yivel ovTiAnmtd cov ToAd peydio
OUVOAO OVTIKEWWEVOY 1] onueiov (my. koOKkol dupov, okovn). H Piprloypaoio
(Fischbein, E. Tirosh, D Hess, P.1979, ZanAonoviov, X., 2004) avagépel axoun
TOV TEPUPPOCTIKO TPOTO LE TOV 0moio yopaktnpilovv 10 dmelpo ot pabntég cav
emovolopPovopevn dadikacio, oAAG Kot cov advvopio pétpnong peydiov
apuoocvvorov. O Monaghan e&étaoe Tig avtidnyelc podntov 16-18 ypovov yia
TO AMEPO KOl KOTEANEE OTO OTL Evvold TOV HaONTOV Y10 TO GTEPO vl £YYEVAS

avTIpaTIiKy Kot aotadng: Mmopel vo amodobel cav dwadwkacic, kdTtl T0 0moio
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ovveyiletoan dopKdS, OAAG pmopel vo amodobel Ko g mToAD peydAog aptBuog
(Tave amd Kabe 6p1o), 1 g cHVoro auéTpnTeV aviikelwévav. H kdpla avtidnym
OUmG eivar vty ™G dwdtkaciog: Avto cvveyiletar ovvéyela, Gpo VoL ATEIPO

(Monaghan, J. 1986).

H avtiinyn avt) tovtiletol pe T1g GYETIKEG SOMIOTMOGELS TOV HoONTOV

oT0 EUAAO EPYOGTOG LOG.

Mia evdapépovoa Epguva tmv Fischbein, E. Tirosh, D. Hess, P. (1979)
The Intuition of Infinity kaBmg kot vedtepeg épevveg mov axorovdncav, tovilovy
NV WoYVPN apYIKn SoncOnTiky avtiinyn tov pontdv yo to arelpo, kadmg Kot

T0 OTL Ol GYETIKEG TAPUVONGELS TOVGS £iva TaPOLOLES 6€ OAES TIC NAKIES.

Mo mpdopartn épsvva oty EAAGSa oe pabntéc dvo tov 16 etov
Avrinyerg pabnrov yia to aneipo (Zmmilomoviov X., 2004), smPefordver v
AVTIPOTIKOTNTO TNG £VVOLOG TOV ATMEPOL OTIS OVTIANYELS TV padnTt®dv Avkeiov,
1660 G dtadkacio 660 kot oG aptBpd. Ot amdYELS aVTIPAGKOVY GTO OV £lval TOAD
peydaog aAAd memepacuévog aplpog N xatt apétpnro. H avtipaon ovty dev

eEalelpetal E0KOAN KO GE LEYAAVTEPES TAEELC.

2m Own pog mepintwon Mo omd v apykn épevvo dpdong m Mo
ocvvnOopévn dmoyn tov pobntav yu v Evvola Ntov: 7o Arelpo vIopyel EXELON

o1 ap1uol emovoioufovoviar GOVEYELQ, OEV TEAELOVOVY TOTE.

H dmoyn mepiéyetl 1060 ) 01001KaGioL TG GLVEYOVG EMAVAANYNG OGO Kol
T0 yeyovog OtL ot apBpoi dev teAeldvoLy moTE. Xto S0 yvuvacio Boiov (24
poontég oe 12 opdodeg) mpaypotonombnke n televtaio depedvnon g Amoyng
TOV LoONTOV Yoo TNV vvolo «amepo». Ot amavINsELS KATNYOPLOTOMUEVES EXOVV

o6 e&ig:
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Koataypapég [Tocootd | Movoonpoavtec 1
OpAd®V emi OVTUPOTIKEG

oLVOLOL KOTOYPOPES

IR
Awdikacio 7 60 2
Y0pPig TEAOGC %
Apétpnto 1 3 25
adHVOTOo va %
petpnOel
Me dwopkn 8 66 1
ETAVAAN YT, %

CLVEXELDL Y10,

TAvTO

Iivaxag 2. H évvoia dreipo ae ovvéviendn pobntav, Boiog 2009.

Ot amovtoelg AAANAETIKOADTTTOVTOL GE TOAAEG TEPIMTMOGELS. Y TAPYEL Lia,
povo xotoypoen 0mov avoeipetor. Evo mpdyuo mov dev teleiwve moté. Oheg ot
GAAEG KOTOYPOQES OVOPEPOVTIOL OTIS £VVOLEG TOVL TOPATAVE TIVOKOA. X& TPELS
TEPWTAOCELS KATOYpaP®V epoaviletor avtipaon:  Auétpnreg, ovokolo va

uetpnBoov.

levikd n peydin mieloymeio TOV KATOYPOEOV TOV OUAO®V (0YXTO GTIC
dmoeka opdoeg, 66%), anédmaav TANP®G TNV £vvola cav YPIg TEAOG Kol GuVEXN

emOVAAN YT Log dtadikociog.
1.4 Koowkog A: Eravoinntikétnra.

H évvown g emavoinmrikdétntog eivol TPpOTUPYIKAG ONUAGIOG oTNV
épeuvl  poG, EWOIKOTEPO. OTO KAOGUOTEDN OYNUOTO TNG YEMUETPIOG OV
YPNOUOTOOVUE. Y TTAPYOVV TOALEC TPOTAGELS GTO d1adikTLO Kol 6T PiAoypapia
Yol T OO0CKOAIN TOV KAUGUATOEW®MV GYNUAT®V, 01 CNUAVTIIKOTEPEG TOV OTOI®V
&xovv avapepbel oto kepdiaio III. Xt mpoTdoelg AVTEG TO YOPOUKTPLOTIKA TOV
KAOGLOTOEWADV GYNUATOV SEPEVVMOVTOL ETAEKTIKO KATOWL amd To aKOAovOw:

Enavoinnrikomra, yevvitpla, oavtoopoldotnta, oveEaptnoio amd  KAILoKa,
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10104TEPOL TOTOAOYIKG YOPAKTNPIOTIKG K.0L ZVVNO®G mpoTeivovTol TOPAdElyLaT
OTAOTOINGONG KATOOV YOPAUKTNPIOTIK®V Yio. T dwackaiia (kepdiato I1I.1 ) ot
dwaktikn mpdtaon (my. n aveopnoio vrd KAipaxko Tovionke dwitepa 6TO
Khaowd ovyypappo: How long is the coast of England, Mandelbrot. B. 1967, n
avtoopoldotnto oto Learning process studies in the field of fractals Komorek M,
et al 1998, 2001). And ta TOPOTAVED YAPOKTNPIOTIKA €peic emAé&oue TV
EMOVOANTTIKOTNTO KOL TNV OVTOOHOOTNTO GOV To KOPLOL YOPAKTNPIOTIKG TOV
KAUOUATOEW®OV GYNUATOV OAAL Kol TOV U1 YPOUUIKOV GUOTNUAT®OV YEVIKOTEPQ
(kepdiaro II1.1). Ot e€erducevpéves €peuveg Yo TIC amOWYELS TOV HoBNTOV Yo To
TOPOTAV®, EOIKOTEPA Yot THV NAkio mov pog evolaeépel glvarl eldylotes 0N

Biroypaopia.

21 OKN HaG TEPIMTMOOT and TNV apyik] €pguva dpdong Hog akoun, m
emovoNTTikdTTe. opiotnke omd tovg padNTéc oav dSwdwkacio ywpig TéAOG
EMOVOANYEDV. XT0 QUAAN €pyaciog HOG Yoo TO PACIKO YOPOAKTNPIOTIKO TOL
o vidL Kol TG véag yeouetpiog otig opactnpottec A, B, T, A, vadpyovv
ocvvolkd 400 «xotaypagés mov  avaeépovior oe  emavoinmrikotnTa. Ot
TEPLOCOTEPEG OO AVTEG YPNCYLOTOOVV TN AEEN dmerpo (Kmowkdg ') pe mv évvola
™G YwpIis téAog ovveyi{ouevns owadikaoiog. H mapamdve avtiinymn tov pobntov
Bpioketar moAD Kovid otnv évvolo emavaAnmrikoétnta (iteration) g Oswpiag,
(kepadato IT tng epyaciog kabbg ko Peitgen H.O, a,b), mov anotedei kot yvwotikd

010)0 611G dpaotnprotntes B xon I

1.5 Kodwkog E: Avtooporotnro.

O wpdT0g 0 010G TPOGTAONGE VO EPEVVICEL TIG AVTIANWYELS KOl TOLG
UNYOVIGHODE dOUNONG TG OLOLOTNTOC 6TOVG pobnTéC ftav o Piaget. Xto €pyo tov
Childs conceptions of space (Piaget, J. Inhelder, B., 1967) omodidel oe
1o TOAVTIANTTTIKEG SLodKAGTIEG Kol GYETIKEG OPACELG TNV aVATTLEN TG £VVOlag
™G OUOLOTNTOG YEMUETPIKOV oynuatwv: Ta maidio mov dev aoyolnbnkav moté ue
OYETIKES OPOOEIS OEV KATAPEPVOVDY VA, OOUNGODY TOTE THV EVVOLO THG OUOLOTHTOG.
Yt épgvuveg mov akoAovOnocav emPefoardOnkov To TOPATAVE®, EOIKOTEPA
dwmotdbnke 6t M ypnon ¢ évvolag duorog otV kadnuepvy yYAwooa dev
TaVTICETAL VIOYPEMTIKG UE TNV EVVOlog TNG YEMUETPIKNG OUOLOTNTOG OAAQ

Katnyoplomoteitor pue Paon 1o kprtypro ueyalo ouoio ue puxpé. (Vollrath H. J.
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1977). To coumépacua yio T SIO0KTIKN £ivat OTL TPEMEL VAL TOVIGTEL 1 TADTION TG
YEOUETPIKNG OUOOTNTOC UE TN o)éom ouikpuvon-peyébovvon. Xe épgvuva otV
EMMVIKY] ekTaidevon SlomioT®ONnKe OTL 1 évvola TNG OUOLOTNTOG OKOUN Kol Otd
ToVG paBNTéC Avkeiov mapapével kabopd aeONTOOVTIANTTIKY Kol Ot HobNTéG dev
mpoPaivovv GE GYETIKOVC VTOAOYIGHOVS, OVTE GLVOEOLV TN Ouikpuven N
peyébovon tov oynuatog pe otabepéc ovoloyiec. AKOUN Kot QOTNTEC TOV
poabnuatikod katd 50% oev xpnoipomolovy v évvola otofepng avaroyiog yo

akppn anavinon (KeicoyAiov, . Zmopov, I1. 2003).

2 O HOG TEPIMTMOON TO TOPATOVED Ppiokovv eQoppoyn o
dpaoctnprotnta B, é6mov {nrodue amd toug pabnTéc va oYedIcoVY ETAVOAYELS e
Baon v opodTTO TPLYOVOV, LE TOV EMTAEOV GTOYO TNG OmMICTMOONG NG
OUOOTNTOG UE TO apykd oynuo. Yrmapyovv ot PifAloypapio apketés mTpoTaoelg
Yo T OWackoAMa NG €vvolug TG OLTOOUOOTNTAG KOPLOL GE UEYAAVTEPOLG
nabntéc (Peitgen, H. O. 1992a,b, Devaney R.1990, Komorek M, et all 1998 «.a.
Sandefur. J. T. 1996). Eidikotepo mpoteivetor TPocEyyion TV  Poctk®dv
YOPOKTNPIOTIKOV TOV KAUGUOTOEW®V GYNUATOV (KoL TNG OLTOOUOWOTNTOS) WE
gkoveg tétolwv oynudtov (Komorek M, et all 1998, Sandefur. J. T. 1996). T
dpacmmpromta [ emdidkovpe o ovoAoyn TPOCEYYIST. XUVOMKA OTIg
dpacmmpromteg B, T’ kar A €ypovpe 220 xotoypopés TV pobntdv pog mov

aQOPOVV TNV CLTOOUOLOTNTA, EVOEIKTIKA TOPAOETYLOTAL:

a. I'tati e kabe oropavelo supoviletar opuo1oTNTO. UE TO 1010 TO APYIKO P.

Evo. ueyaio aynuoe ouoto ue ta kopudtio tov y. Exovoioufavouevy ouorotna,

Ot opiopoi avtoi givor mOAD KOVIA GTOV OPIGUO TNG CLTOOUOIOTNTOG

Khaopotoedmv (fractal) oynudatov and ™ Bipioypagio (Peitgen H. O., 1992 a,b).

O 0op1opHdS TG AVTOOUOLOTNTOG EUTEPLEYEL TV EXAVOANTTIKOTNTA (KAODG
KO T YEVVIITPLL) TOV GYNUATOV. AVTO AvVNKE Kol oTo QUAAN £PYACiOG OOV Ol
OYETIKEG  KATUYPOPES  OAANAETIKOADTTOVIOL OTNV  TAEWOYNGI  TOvG. XN
dpactnpomta I, yioo mwapddetypa, onueidOnKoy cuvoAlkd 88 Kotaypapic mTov
JwmioTOVOY TNV ENOVOANTTIKOTNTO TOV €KOVOV, oAl oe 61 amd ovtég

eneavileTor TOGO N EMAVOANTTIKOTNTO OGO KOl 1] CVTOOUOLOTNTO. XTIC VITOAOITES
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27 KOTOypOQEG TNG OPACTNPIOTNTOS SOTIGTOONKE 1) EXAVUANTTIKOTNTA OG 1| YWPIS

TEAOC N M| ATELPY EXOVOANYNH TV EIKOVDV.
1.6 Koowkog XT: Tpiyovo

To tpiywvo elvar foacikd epyodreio otnv €pevva oG OTMG Kol G TOAAEG
oyetikés épevveg (Keiooyhov X. Xmvpov I1. 2003, Biokadovpakng, B., Zovytovr
AA. 1998, ITatcwouitov X., Kvvnyog X, 2005 x.a.) Ao TV apyikn Epevva aKOuUn
d00nke Wwaitepo Papog ot depehivnon TV amOYE®V TOV UadNTOV Yoo T0 TU

akpPog elvar tpiywvo.

Awmotobnke Ot pe Vv €vvold TPlywvo Ol TEPIGGOTEPOL HaONTEG
avtihappavovot dpeca 166mievpo tpiywvo (Driver R. et al 1985, 1998). Zoyyvon
OKOUN EULPOVIGTNKE GTNV AVTIANYN TOV HodnTdVv Yo To ov To Tpiywvo givar poévo
01 TAELPEG 1] Kot TO E0MTEPIKO TOV. O1 TEPIOTOTEPEG TEPLYPOPES (OTIMG TO TPIYWVO
Yo TO. KOAQVTO, K.ATL.) OVTIGTOLYOOV OTNV TPOTN ovTidnym, Aydtepeg (Ommg 7
Odlaooa tov TPiYywvoL TV Bepuovowv) oty devtepn. O dviopdg awtdg ivan
oLVOEDEUEVOG LE TNV 10TOPIKN €EEMEN NG Ye®UETPIKNG Evvolag (Xatlnkvpldkov,

K. 2004).

Mo tov mopamdve Adyo ommv apyn ™S opactnpottoc B kot yio va
armopOyovpe mopavoncel, {nrodpe oamd pabntég va  kataypdyovv  To
EVATOUEIVOVTO «LE ECMTEPIKO» TPIy®VA KOTO TOV OGYEOWOUO TOV TPATOV

EMAVOAYEDV TNG YeVVITpLag Sierpinski.
1.7 Kodwog Z: Tpiyowvo Pascal

Ot podntég oy I'” 16EN youvaciov diddokovtat to Tpiymvo tov Pascal:
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36 84 126 126 84 36

1 10 45 120 210 252 210 120

1 11 55 165 330 462 462 330 165 55

1 12 66 220 495 792 924 792 495 220 66

1287 715 286 78 13 1

1 13 78 286 715 1287 1716 1716

1 14 91 364 1001 2002 3003 3432 3003 2002 1001 364 91 14 1

Ewxova 1:Tpiywvo tov Pascal

To tplywvo eivor mhovclo oe pobnuatikd mepleydpevo Kot pmopel va
ovvoebel kol pe 1o Tpiywvo Sierpinski (Peitgen H.O., 1992a). Xtic mpdreg
TapeUPACELS HOG KOl 0TO dEVTEPO UEPOS TNG dpaoctnpottag B {ntovcaue ond
TOUG HaBNTEG Vo EVTOTICOVY KOl VO GYXESLIGOVV GTO EGMTEPIKO TOV TPLYDVOV TOL
Pascal o mopopow dopr pe to tpiyovo Sierpinski, mpokeévov vo emtevydet
OUVOEDT] HE TIG YVMOOELS TOLG TV podnuatikov e I youvacsiov. O cwotog
oxedonog mov (nrovoaue mpaypatomomdnke povo omd 14 otig 30 opdoeg

GLVOAIK( IOV TTpaypaTomoinoay T dpactnpiotra, (kepdiaio 1X).
1.8 Kodwog O: I'evwitpra (Initiator).

H évvowr g yevwnrpuog evog khacpotoewbovg (fractal) oynuotog
epopaviletar otic opactnpotteg B, I, E, émov {ntovpe amd tovg pabntég tov
oyxedlooud TOV ETOUEVODV EmOVOANYE®V TV oynudtov Sierpinski, von Koch,
Cantor avtictoya. ITlapopoleg oOpactnpOTNTEG LWAPYOLV  TOAAEG  OTN

Biroypapia. H évvola tng yevvitplog eivar otevd cuvdedepévn e TNV £vvola g

131

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



OLTOOUOLOTNTAG, OTMG EUPAVICETAL KOl OTIC OWMICTMOELS TOV HoONTOV OTIg

dpaoctnpromteg B kan I', evoeiktikd:

Lot oe kaBe orapaveio eupavifetar ouoLOTHTO, LUE TO 1010 TO OPYIKO.

Ot Kotaypoeéc TV ponTtdv Tov agopodcay SomicT®ON YEVVITPLNG
avENONKOV oNUOVTIKG PETE TNV TOPOKOAOVONGCT EIKOVOV KOl TPOGOUOIDGEDY
vnoAoyloty otn Opooctnpuotro I' (amd 6 ouddec mpwv TNV EKTEAEOM TNG

dpaoctnpromtog I, og 40 opddeg petd).

2m Spoaocmmpidmra B oand tig 137 opddeg oe 15 youvaow, ot 134
oyxedlacav cmoTd TIC SO emdueveg emavoAyels (1] Kol TEPLGGOTEPES) TOL
Sierpinski mov {nthnkav. Xt dpactnpromreg E tov etdv 2008 ko 2009, o1 51
oT1g 65 kat o1 65 6T 65 ouddeg avtioTorya oyediocav GOOTA TIC YEVVITPLEG VON
Koch kot Cantor. O oyediaoudg g yevvitplag Vvon Koch dvokdieye cuykpirikd
TEPLOCOTEPO  TOVG  pHaONTEG, ©OTOCO Ol pantég OAwV TV  Yupvociov
avtomokpiOnkav ToAD KavomomTikd 6to onueio avtd Kol EvBOLGLIGTNKAY LE TNV

£vvola NG YEVVITPLOG.

1.9 Kwowoc H. Ewkova 7100V KAOOGROATOEWOO0VS GYNNOTOS 7OV

Ka0oonynce Tovg padntéic oTig KOTAYPAPES TOVG.

2m opacmpdtra I' {ntodpe amd toug PabnTég va Kataypayouvy v
EIKOVAL. TOV KAOGUATOEWOVG oL TOLG KaBodNynoe vo eviomicovv ta Pacikd
YOPOKTNPLOTIKG TOV Katéypayay. H emloyn g eikodvag pog evOlaupépel o oo
LE TO YOPAKTNPIOTIKA OV evTomilovv o1 pontéc, o€ oyxéon pe ) ddkasio g
YEVVITPLOG OAAGL Kol GE GYEOT LE TIG KATOYPOUPES TOVG EPAPLOYADV TNG OVTMV TMV
oynudatov ot evon. H eikdva mov emréydnke oyedov and Ola o yopvdcio sivol

n ewdva, tov Brocolli Romanesco:
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Ewxova 2: Brocolli Romanesco

Ympyav ot emA0YEG GAA®V  €KOVOV 1| TPOCOUOUDGEMY OV
peoynenoay Kot tov TANctdlovv icmg meptocdTEPO TNV £vvola Tng yevvhtplag. H
emAoyn tov Brocolli Romanesco oumg cuvdédnke amd toug pabntég pe moAlég

TOPOUOLEG TEPTYPAPES Y10l KAOGLOTOEON GYNUOTA GTN UON.

1. 10 Kmowog I: Avdotaon

O k®wdwog I avaeépetar 6TIG AVTIAMYELS TOV HOONTOV Yo TV Evvola TNG
dlaotaong kal ypnowonoteital otig dpactnpotteg A ko E. H dwdotaon sivon
TOAD ONUOVTIKN Yio Tn Otgpedhivnon pog kKor o Kodwkog | Ba meprypagel mo
avadvtikd. Ot poBntég g I yvuvaciov €yovv dwdaybel Tig gukheideleg

YEOUETPIKES drooTdoels og e&Ng (oto Mmakomoviog I, 2000):

Inueio: Agv katéovv 0YKO HECH GTOV YMPO Kot OgV £XOVV 00TE UNKOG
o0t euPadov. Apa, ta onueio Exovv didotacn undév. (Evkieidng: “Enueiov eoti 6

00 P0G 0VBEV” dNAadY| onueio glvar kdTL TOV dev €xel pEPM, dev dapepileTan).
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Ipoppéc: Mo ypapun dev €xet ovte gupadov ovte Oyko. ‘Exel uovo
onueia ko opileton amd v kivion evog onueiov. Ot ypouuée €xovv povo pia
dudotaon. O Evkdeidng eine: “T'pappn eoti unkog dvev midtovg”. Mia ypopun

etvat éva Lovod1deTaTO YEMUETPIKO OVTIKEIEVO.

Emdveleg: Av xwnoovpe pio ypopun 6o kotaokevdoovpe o

emeavela. Ot empdveieg dev Exovv 6yKo. Eivat diodidotates.

ZyUoTo 6To ¥MOPo: AV KIVIIGOVUE o EMEAVELR Bo Onpovpynoovpe Eva
KOUUATL ¥®POov, Tov &xel Oyko. Apa, o y®pog elvar tpiodidotato. [Ma tovg
pnoontég omid, EexdBapo kot avopeofimmra 1 OdoToon €VOC YEMUETPIKOD
avTikelévov pmopet va givor povo évag amd tovg axepaiovg 0,1,2 1 3, avtd mov
opicape oniadn amd v apyn Kot to arokarésape «"eopetpikn» n «Tomoloywkn
Atdotoon» (Mmokdémovrog I'., 2000). Eivor dOokoAro vy tovg podntéc vo
amodeyToHV OTL Umopel v LILAPYEL SUPOPETIKY O1ACTACT WE OLPOPETIKN TUUN|

(Mnaxoémovrog I'., 2000, Apaxdmovrog B., Adira A., 1997).

H mpocéyyion g dibotaonc kloaouatosddv oynuatov (fractal) om
dackario. Tpotddnke mpmtn @opd and tov Mandelbrot to 1967 oto £pyo toL
How long is the coast of Britain? Statistical self-similarity and fractional
dimension. Am6 tote akoloVONGOV TOMAEG OYETIKEG TPOTAGELS Y1 TN O1O0CKOAI
¢ (scale dimension, box dimension, self-similarity dimension). H éidotoon
avtoopoldtnTog yoo v mpoosyylon tng fractal dimension, éyst SiepsvvnBel
apketd ot PiProypagpia (Devaney R. L. 1990, Peitgen H.O 1992 a.b, Sandefur. J.
T. 1996 k.a.).

YmrevOopilovpe tov opiopd ¢ SAoTACNG OVTOOUOOTNTOS Omd TNV

Bewpia (kepdiono 1T 3.1.1, un ypappikdmma ot yeopeTpia) :

log(N) logN(e)
D=—— = lim — @)
Log (L/g) e—0 log (1/¢)
(Devaney R.L. 1990, Peitgen H.O. et al 1992 a,b , Nonnenmacher T.F.
1996). N(g) eivar o apBudg TOV UEPDOV TOV OGLTOOUOIOL GYNLOTOS TTOV

TPOKVTTOVV pe KABe emavdAnyr, n ddotacn avtoopowdtntag D eivar 10 6pro
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oV ekBétn oV Adyov avtoopotdotnTag Yo €—0. To e—0 amodidel v 660 10O
dvvatdv pkpdtepn kApaka pétpnong. H e€lowon (7) epapudleton otny epyoacio
pog yopig avaeopd oe AoydpiOuo 1 opo yia €—0, avtd Opmg dev eivoar
amopaitro. To khdopo g e&icwong (7) amodidel Tov yvooTd 6Toug Hobntég
™m¢ I yopvaciov AOY0 opoldTNTOG YEOUETPIKGOV GCYNUATOV Kot 1) dtdotaocn D

avTIoTOlXEL 6TOV €KOETN TOL AOYOVL QW TOV.

Xmv mepimtwon Hog M 01doToon GLTOOHOOTNTAG TTPoceyyiletor ot
dpactnpomta A (kepdroo X.4 ) yopic va diveton apyikd omoladnmote e&icmon.
Hekwvlpe pe TOV YVOOTO OTOLG HaONTEG mivoka OUOOTNTOG YEMUETPIKAOV
oynuatov (ywoo ufoypoppo TUqUo, TETPAY®VO, Kot KOPO) pe SMAAGLOGUO TNG
apykng mAevpdg omAadn pe Suthacwaocpd g Phong. tn dedTEPN OTHAN
avaypaeeTol omd Toug HadnTéc o aplBpds TV 01V KOUUATIOV OV TPOKVTTOVV

petd tov Sumhaclocd Kol 6Ty Tpitn o 010G aptBudc 6e popen SLVOUNG:

YXHMA APIOMOX O APIOMOX TQN APIOMOX
TAIQN KOMMATION XE ATAXTAXEQN
KOMMATIQN MOP®H AYNAMHX OIQX TIX
I'NQPIZOYME AIIO
TH TECMETPIA
Evfsio 2 I (Mrikog)
Tetpdyw 2" 2 (MnKog Kot TAITOC)
VO
KovBog 2" 3 (MAKOG Kot TAGTOC
KoL VYOQ)

ITivoxog 3.0

Kotémv {ntodpe Ti¢ SomoTdoElS TV LonTdVv yuo T oxéon Tov ekfét
T0V AGYOL OpHOOTNTOS HE TOV OplBUd TV YeOUETPIKOV Olactdoemy. Ta
amoteAéopaTo £0€150V OTL TO GUVOAO TOV HAONTOV TAVTICE AUEGH KOl EDKOAN TOVG

Vo awToVG aP1OLOvG.

TN cuVEXEW T ELCOY®OYT TOL Tprydvov Sierpinski otov mivaka kot 1 pn

aKépala 01doTaom Tov eK0ETN duoKOAEyE TOVG Lo TEC:
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YXHMA | APIOMOX IAIQN AOT'OX APIOMOX
KOMMATIOQN | AYTOOMOIOTHTAYX | AIAXTAXEQN
Evf. tuiua 2 5= (3)1 1
1
Tplyovo 3 —(2\y
Sierpinski 3= (I)
Tetpbywvo 4 4= 2 )2 2
1
KvPog 8 8= (3)3 3
1

IHivaxag 3f: O wivaxog L0yov owtoouo10tnToag ato. poALo Epyoaiog e

0pPaoTHPLOTHTOS

To okemtikd mapapével 1o 1010 yia to tpiywvo Sierpinski 6mwg kot yo To
YVOOTO GYNUOTO TOL Tivako 30 SNAOON HE SITAAGIAGUO THS APYIKHG TAEVPAS

CYNUATICTKAY TEAIKD GTO E6MWTEPIKO 3 I01a TPIYyVA.

Ta amotedéopota ™G avaAvong e dpactnpoTos A TV VALV
gpyaociag €deiav Opmc OTL 6€ GLVOAMKO moc0ooTd 64% ot pobntég apywd

apviOnkav va dgytodv pa dekadikn dtdotaot. Evosktikd:

Aev umopodue va falovue opiBuo diaotdoewv emeldn o oplBuog mwov
Ppnkoue oev eivor axépaiog. Exktog kou av yivetar vo, urel to 1,59.... dlio oev 10

EYOvUE O100)TEL N OEV EIVOL OVVATOV VO, DTAPYOVY OEKOOIKES OLlOTTATEILS.

Kotd 1o tedevtaio étn g épevvag 2007-09 ewonybnoav empépovg
dpacTNPOTNTEG 6TO B Kol Y HEPOG NG dpacTNPOTNTAS A TG TOpEUPacng pogc, Kot
oTN CLVEXEWL £yve amodekT o€ peydrlo Pabud (mocootd 72,5%) m tavtion tov
TOV TivokKe OpHOOTNTOG He TN OldoTaom

dekadukov  (dppnTov) exbé

AVTOOLOLOTNTOG TOV TPLydVoVL Sierpinski.

210 B pépog ¢ dpacTNPOTNTAG A GNUEUDVOVTOL OO TOVS HOONTEG Ot
ekbéteg tov mivoka 3 B oe ypapkn mopdotact (cuopmepAapUPavOUEVOL TOL
onueiov g S1A6TACNG AVTOOUOLOTNTOG TOL Tptydvov Sierpinski). Me tov tomo

avTo 1 emeEepyacia TG YPOUPIKNG TapdoTaong and kdbe opdoos epyacioc kabiotd
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OTLTIKA ELGOVT TN GLVEYELD KOl TNV APPNTN GUOT TNG SLAGTACTG AVTOOUOIOTNTOG

o1 VEQ ALTH YEOUETPIOL.

Awaypopua 3: Apaotnpiotnto A , b uépog. Evpeon exOstav atny ypapikn

TOPOTTACH OO OUAOO. EPYOTLOG.

210 y HEPOG EMOUDKETOL T €VPECT, HE OGO TO dLVATOV UEYOAVTEPN
akpifeln g didotacng tov Tprydvov Sierpinski. Avtd mpoxvmiel amd TOV

VTOAOYIGUO TOV WHEGOL OPOL TOAADV TPOOTAOEDV LE TN XPNON VLIOAOYIOTY|

TGEMMNG 06 OGSO EpYAGTOg, [e GKOTO TV aKkpBEécTEPN TPOGEYYLon Tov 3=2%

Evdetcticd mapadetypa e mposéyyione tov 3=2% and v mopéppacn
oto [lepapoatikd 'vuvaoio Makedoviag, I'1, 2009 givon 10 mopakdto andomacuo

OO TNV OTOLLOYVITOQPAOVNOT| OUAdaG LaOnTpLdV:
Mobntpia 1: To 1 waer edw, ta dllo,
Mobntpia 2: Miyrwg moet oto 3, 5, 7 atovg 1ovois apifuovg;

Mobntpra 1 Oyt koAé ueta eivar y = 2 ko y = 3.
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Mobntpra 1: To ppnxal!! Iloet oto 4 oto y = 2, moel oo 8 o10 ¥ = 3 KO

oto 16 oto y = 4;
Mobntpia 2: E kold, 04é!
MoOntpia 1: @épe 10 orvlo. Apo. oo 3 maet to y = 1,5,
Mobntpa 1, Madntpua 2: Teletwoaue.

210 v HEPOG OAOL Ol HaONTEG €PYAOTNKAV HE UEYAAO EVOLAPEPOV KOl
cuvayoviotnkov petald touvg vy 1o mown opdda Ba EPpioke axpiPéotepa TV
nepiepyn dekadikn didotaon tov tprydvov Sierpinski. To amotéleopa OAwvV TV

onadwv oto Iepapaticoé Mpvacio Makedoviag, I'1, 2009 frav:
y= 1,575 (MobOntpuo 3, Mabntpia 4 ko Mabntig 1)
= 1,5 MaBntpia 5, Mabtpia 6) (Mabntig 2, Madntmg 3)
x= 1,60375 (MaOntpra 7, Mabntpla 8)
v = 1,525 (Mabnmc 4, Mantrg 5)
= 1,538 (Mobntpua 1, Mabntpia 2)

Youepwvo pe ™ Pproypagia (m.y. Devaney R.L. 2003, Peitgen 1992a) 1
didotoon tov tprydvov Sierpinski mpooeyyiletan oto: x= 1,585. H dudotaon
OLTOOLOLOTNTOG TTOL £YVE KOWE amodektn amd v téén (x= 1,575) &lye amdxion

0,01 amo6 ™ ocvvnOn Tpocéyyion.

Arndéomacua ond TV OTOUOYVNTOPOVNON LG GAANG OUAONG CYETIKA e

T, OEKAOIKA Yymeia TG d1doTaonc:
Epgvvntg: Tlowo armotéleauo fpnxare teiind moudid;
Mobntpa 1: y = 1,538.

Epgovntg: Oa uropodoate va 1o Ppeite ue pueyalvtepn axpifeio,
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Mobntpia 2: Nai, av ypapoue OAo 0. OeK0OIKG. WHPLO. KOL KOVOUE TOAES

OOKLUES.

Epsvvntig: Méypt mooa dexadika. yneio Oa uropovoate va fpeite ato y ov

elyae amepiopioTo YPOovo,

MoOntpa 1: Amepo.

Epeovnmtg: Eyete kamoia 10éa, ovyyvaoun, t Qo uropodoe kotd. ) yvaun

00G Vo, GHUAIVEL OTO;

MaOntpia 2 Nouilw..... dekadikn didotaon,

MoOntpo 1: Mdllov kor to. aAlo. ppdxtal ayfuoto. mov giooue Bo Eyovy

0100T00N UE TOAAG OEKOOIKG YhHQIa.

To mapomdve evdeiktikd mapadetypa amotelel Kotd ta £tn 2008 kot 2009
TOV KOvOvVo TOV KOTAYPOPAOV TOV Hodntov. Xe cuvolikd 98 opddeg epyaciog tov
YOUVOGIOV TOV €TOV aLTOV (OTOL EPOPUOCTNKE TO VEO HUEPOS P Kol Yy NG
dpactnpoTag A), Ol OHAdEG TOL GLVOEGHV TOV UN oképoto ekBETN Adyov
opoldtog pe t odotacn Sierpinski avénbnkav and 35 oe 71. Evdewktikéc

KOTOYPOQES:

Aev vmapyovv uovo axépoies oiootacels, 1 oiwdotoon 1,5 Ppioketa

OVOUETO OTH OLATTOON UNKOS KOl OTH OLATTO0H UNKOS KOl TAGTOG.

20 pvoN VIAPYOVY ATEIPES OLACTATEIS.

Mio. Aeren ypouun Exer orgotoon 1 oALG UTOPEL Vo, YIVEL KO O YOVIPH Kol

10T 1 KOU KATI, AVOUETT OTTO TO VO KO TO 0DO.

O1 0100T00€IS UTOPEL VO EIVOL AKEPOLES 1] OEKOOIKES, OLOTL EUTEPIEYEL TNV

KIVHON KOl EYEL ATELPES EXAVOLNYEIG.

Yrdpyer karoio oynua wov emavoloufiavere ToALES popES uE Pt va yeuioel
70 YWPO, OTWS Eldaue aTov vIOAoYLaTH. 2THV YewueTpio, 1ov Evkieion oev ovufoiver

oTo.
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1. 11 Kmowog K: Appnror aprBpoi

Ot appnrot apBuoi eppaviCovror otig dpactnpottec A koau E otov
VIOAOYIOUO TG d1doTOONG avToopoldTNTaS TV oynuatev Sierpinski, von Koch
ko Cantor avtictowyo. Epsvvec oto e€mtepikd kot otnv EAAGda (Fischbein E,
Jehiam R, Cohen D. 1995, Zazkis R, Sirotic N, 2004) avédei&av t SvokoAia
pantov me Ing ko 10ng taéng (I yvpuvaociov kot A" Avkeiov avtictorya) otnv
Katavonomn kot ypnon tov dppntov opfuov. H covnng avtiinynm sivar évag
deKadKOg aplOudg e dmelpa Kot So@opeTikd dekadkd ynoeio kot 1 cvvnong
XPNOMN TOVG APOPA TIG TETPAY®VIKEG 1 GAAes pilec TOL 2 KABMDS Kol GLYKEKPLULEVA
napadelypata (amd ™ yewperpio to T kabdG Kot 1 XPLON TOUN @, KOl OF
peyoAvtepeg taEelg n Pdomn tov verépelwv AoyapiBuwmv €). Xe Epgvva 6e EAANVIKO
AOkelo domotdlnke OTL o1 paNnTéC OLGKOAEVOVTAL VO YEPIOTOVV OEKAOIKOVG
aplBpovg pe dmepo dekadikd ynoeio, moAlol Bewpodv 6T T0 T = 3,14

(EmmAomovrov X, 2004).

Ot appnrot apBpoi eivar yvootol otnv I t14En yvpuvasiov, aAld n xpnon
dppntov apBumv otov €kbetn pog duvaung (oTov LIOAOYIGUO NG O1AGTOONG
OLTOOUOWOTNTOG aPYIKd oTn dpactnpoTnTa A Kot 61T cvvéxewn oty E), vapée
TPOTOYVOPN Y10 TOVG LAONTEC. L& TOAAEG TEPUTTDOGELS KATAYPAPNKAV AavOacuéEva
otov €kBetn Tov AOyov opowdtrog pia Tov 2 ko 3. Kotd to tedevtaio £t g
€peuvag pag 0mov mpochécape 1o deVTEPO PEPOG KOl KLPIWS TO TPiTO PEPOG TNG
dpactnprotog A, Kot {ntovcape and Tovg HodNTéG va Tpoceyyicovy tov EkBetn
pe ™ Ponbewa ypapnuotog (ddypoppa 3) Kot VIOAOYIGTAOV TEMNG, avENONKAY
KOTOKOPLOO Ol KATAYPaQPES AppnTov aplduod o1n JdoTAcT] OVTOOUOLOTNTOG.
Av16 cvveyiomKe 1660 6T dPASTNPOTNTA A, TEPICCOTEPO AKOUT GTNV TEAELTALN
dpactnpomta E (dadikacio vwoAoylopod e SdeTaonS GUTOOUOOTNTOS TG
ypauung von Koch kot Cantor). H gbpeon tov dppnrov apiBuod g didotaong
OLTOOLOOTNTAG TPAYUATOTOMONKE amd OAEG Ol OHAdES Kol PE PEYOAN akpifela,

o€ OLo Ta yopvacta Kotd tig mapeppaoetg ota £tn 2008 ko 09 .

1.12 Kmowog A: Khaopatogrdn Zynpota
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To KAoouotoedn oynuoto givol dyvooto otovg pontéc. Xta eOAAN
gpyaciog pog ypnotponotovvtol to tpiywvo Sierpinski, ov ypoupéc von Koch ko

Cantor kot To cpovyydpt Menger.

a. Tpiyovo Sierpinski

N - W
ALLELALLLLLL6856562

To tpiywvo Sierpinski (emvonbnke amd tov W. Sierpinski to 1915), éxet
ypnoponomel oyeddv og kabe ddaktikn Tpocéyyion twv (Nemirovsky, R. 1993,
Devaney, R.L. 2000, 2003 Adams, T.L. 2006., Karakus, F. (2015). «x.a.), kOpio
o dwackaAio g didotacng avtoopotdtntag. [apabétovpe edd TV Tpocéyyion

pog Tpoceatne mopdpotog Epevvos otnv EALGoa:

«To oyfqua -cuvoro Yvootd pe to 6vopa Sierpinski gasket mov mpoxidmtet
dev givan por emeavela agov dev Exel epPadov. Aev UmopodUE vV TO GYEOIAICOVLE
LETOKIVOVTOG £vol ONUETD, EMOUEVOG OEV EIVOL VPO KOl QLUGIKA OV EYEL OYKO.
To telkd oyfuo amoteleitor amd TAELPEG TPLYOVOV OV TPOEKLYAV OO £vol
OLVOLOCUO ATEP®V TPLYOVOV HEGH GE TPIY®VO TOV KL oVTA €ivor péca oe GAla

piyova. AKpiBdc auty 1 amEpio TOV TPIYOVEOV KOl TOV TAEVPOV TOLG LOG
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eumodilel va epopuocovue 0Tt yvopilovpe péxpt topo mept dwnotdoewv. To
oVUVOAO pag dev pmopel va €yl dldotacn dVo Kot 0ev €xel O1dotoon £va, ooV vo
ntav amAd por povodtdototn ypouun. Emopévac mpémer va vmapyet pio GAAN
HopON OlIoTAONG OOPOPETIKNG amd avT Tov £xel meptypayel o EvkAeiongy.
(ITatowopitov X., Kuvnydg X, 2005).

2m Spaocpidtra A g mapéupoocng pog {ntodue and Tovg podntéc ™
dlmictmon TG appnNTOTNTUS KOl TOV DTOAOYICUO TNG O1A0TOONG CLTOOUOIOTNTAG
tov Sierpinski. H didotoon tov givon d = 1.585...., 1 kahdtepn mpocEyyion ota
QUM epyaciog pog nTav akpPag x = 1,585 (og 5 yopvdoua, mivakag I'8 kepdiaio
X .4.4).

B. I'pappn von Koch

DN e

I
m:?k {Qﬂﬁf‘zwm
| |

Ewcova 5: Tpoyyui von Koch

H ypauun von Koch (emvondnke omé tov H. von Koch to 1904),
Tapovotdlel oPOUALOPOV OHOLOTNTO LE GYNUOTO OO TN QUOoN Kot £xel Ppet
TOAMEG epapuoyés oe oyetikég épevveg (B.B.Mandelbrot. 1983., Peitgen H.O.,
1992 a,b, Couyet, J-F. 1996). Metd to Piprio tov Mandelbrot The Fractal
Geometry of Nature, 1 ypauun von Koch avalntinke oe moAdéc dopuég otn @von
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7OV TOPOLSIALOVY 6TOTIOTIKY opoldTnTa He avtyv (.. oto Brocolli Romanesco).
2 OWuoKOAMO TOV KAUGUATOEW®V OYNUATOV £xel mpotabel m ypnomn g
ypouung von Koch yw v avadeién aveéapmoiog amd kiipako (Mandelbrot, B.
B. 1967) xobm¢ kot yio TNV Tpocéyyion g didotaong (box dimension, Devaney,
R. 1990).

Me 1tperg ypappés von Koch, po and kdbe mievpd Tov  0pykod

106mAevpOL TPrydVOL oynuatifetal n grovovigade Von Koch:

Eixova 6: Xiovovipddo von Koch

‘Eva evduopépov yopaktnpiotikd g ylovovipdadag von Koch eivar to
neMEPOUoUEVO eUPadd Kot n un menepacpuévn mepiperpog g (Dane R. Camp. A
1991). Ta mapamdve Ou®G 0&v  GUUREPIAOUPAVOVIOL OTOVG OTOYOLS  TNG
dpaoctpromrtag E g mapéupocnc pog, 6mov pog evolagépel Ldvov o oxedlacuog

TOV ETOVOANYEDV Kol 1] €DPECT TNG O1AGTAGNC CLTOONOOTNTAS TNG Ypouung d =
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1.2619... an6 tovg nadntéc. H kaldtepn npocéyyion oto ¢OALL epyaciog pag nrav
x = 1,265 (o€ 4 yopvacia).

v. Ipapun Cantor

Ewcovo 7: Tpouun Cantor

H ypopun Cantor (emvonnke and tov G. Cantor to 1883), mapovsialet
TNV W1UTEPOTNTA OTL 1] S1AGTACT AVTOOUOLOTNTOG TNG Efvarl pukpdtepn omd éva, M
TOAD amAd Ol EMOVOANYELS TOL SLOYWPICUOV TG G€ EVBVYpaLA TULOTA TEVOLV
oe éva ovvoro onueiov (okdvn tov Cantor). Ot dwmoTOGEC TOV HUONTOV GTO
onueio avtd depevvmvtor oto POALL epyaciog pag otn opactnpotta E, pali pe
T0 GYESOCUO KOt TOV VITOAOYIGUO TG d1doTacTg avtoopototntoc. EmPefoidonke
N avaeepdpevn ot PiPproypaeio xpnon g Evvolag «amelpo» (kwdwkog IN) otig
STICTAOCELS TOV LoONTOV GYETIKA e TIC ateleiwTes Povlitoes, teditaes, anueio. 1]

okovy wov Go. TpoKDLYOoL V.

«To obvvoro Cantor mapovcialet fabdd pobnuatico mepieyduevo. H fractal
duaotaon tov Cantor, stvar: D ~ 0.6309 ( 0 < 0.6309 < 1). H tonoAoywkn odotoon
Tov ovvorov Cantor givor pundév, yati amoteheiton and drokpird onueio. o va

gtva évo yempeTpiko avrikeipevo eropévmg Fractal, mpémet va eivar ovtoopoto ko

144

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



N 0140TaeN OHOIOTNTAS TOV VA £ivol aVoTNPE LEYOADTEPT OO TV TOTOAOYIKY| TOL

dwaotaony. (ITatclopitov X., Xpovng K, 2005).

210 1010 OMOTELEGUOL KOTAATYEL KO L1L0L TOPOUOLN TPOGEYYIoN PaCIGUEVN
010 WETPO TOL Guvolov Cantor. H Audotaon tov cuvorov Cantor mpoceyyileTon

oto d = 0.630929 (Mraxomoviog I'., 2000).

H xaAvtepn mpocéyyion ota dkd pog eoAla epyaciog rav y = 0,621 (ot

Tpio yopvaoca).

d. Zpovyyapt Menger

To oeovyyapt Menger (emvonbnke amd tov K. Menger to 1926),
ypnowonoteitor otn dpactnptotnto XT uoévo oto teMKO 1€0T Ta&VOUNONG TOV
mponyovpevey oynuatov (kepdioo IX 3.5.2, XI1.2). Zntodue amd toug pobntég
vo. TOTOBETNCOVY TA GYNUATO GE GYECN LE TN SLUCTAGT) OLTOOUOLOTNTAS TOVG GE
nivako 6to UALO epyaciog. To ceovyydpt Menger givat dyvmoto otovg podntéc,

OAAG TPOPAALETOL 1] EIKOVO TOV GTO SLOPAVEIOGKOTIO.

Ewcova 8: Zpovyyapr Menger

H cwot) taivopunon g 0140T06NS 0VTOOUOOTNTAG TOV GTY] GYETIKN

omin 2 <y < 3 tov mivaka mpaypatoromOnke amd 51 ot 65 ouddeg epyociog
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TV yopvaciov tov etov 2008, 2009. H didotacn ovtoopoldTntag Tov omd

Bewpio mpooeyyiletan oto d = 2.726833.

1.13 K®owoc M: MayvnTiko eKKpEpRES

Ewcova 9: Moyvntixo exxpeués e 3 moAong

To payvntikd ekxpepég (Skordoulis, C., Tolias, V., Stavrou, D. 2005)
napatédnke ota kepdloo I 4.4.2 wou VI. 4. Av ko 1 dtad1Kacion GLVEVTEVENC-
TEPALOTOS HE TO HAYVNTIKO EKKPEUES OMMG EQOPUOCTNKE OTA TAGICIOL TNG
omovdng mepintwong oto yvuvdoiwo N. Mnyovidvog (kepdroo VI 4 ko
napaptmua  B), mopovciale  ONUOVTIKO  €peLVNTIKO  eVOlHPEPOV,  OF
ocvumepnednke teMkd otnv moapéuPaon yuori dev avtd de Ba MoV EPIKTO

xPoVIKA Kot emmALov Ba EEpevye amd To TANIG10 TNG EPYOGTOG LLOGC.

Kotd m owdpkeln g épevvag pog OpmG Kol HETA TS OOOKTIKEG

TopEUPAGELS, TPOEKLYE EVKALPLOKG G€ Tpiot akoOun youvaoto (3°, 5° 6°, youvdoio
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Kohapaptag) dvvardomro emmAéov ypovov yia v €peguvd poc. ‘Exovtag v
TEWPOUOTIK OdTaEN Kol To @OAAX gpyaciag £towa omd T0 Yupvdcio N.
Mnyoviovag ypnowomomdnke mn  evkopie ywoo  emoAnbevon M Oxl TV
CLUTEPOUCUATOV NG JWOEUATIKNG TPOGEYYIONG NG UEAETNG TepimTmOoNG. XTig
ovvevienéeic-nepdpata oto 3° , 5% ko 6° youvacio Kolapopide cvppeteiyov

TE60EPIC LoONTEC amd To TUNHO TNG TapEpPaong eBelovTikd.

To meipopo ektedéotnke Eavd oe Tpelg KOKAOVG (OmAO EKKPEUEC,
LOyvNTIKO EKKPERES, HOyVNTIKO €KKPEUES pe ypopata). Epeoviomke n idw
WGYLPN EVILTIOON KOl 1 1010 YVOOTIKY GVYKPOLGN Yo TN duvaTdTnTa TPOPAEYNC
MG OOPNONG OTO HAYVNTIKO EKKPEUEC OMG o610 Yupvdoio N. Mnyoavidvog
(kepdrawo VI. 4). Ze oyéon pe TV ELPAVIOT] ECMOTEPIKNG dOUNG LE TN YPNON TPV
SPOPETIKOV YPOUATOV 01 101eg TEYVIKEG OVOKOAIEG OTMC Kot 6TO Yupuvacto N.
Mnyavidvog Sev  emétpeyov (ue v efaipeon iowg tov 5% Tvuvdéciov
Kolopoptag) v xobBopn euepdvion eomtepikng odoung. Ta oamotedéopota
KOTNYOPLOTOUEVA 0VE YOUVAGLO Kol KOTd TV KOpla a1ttoAdynomn (amd Tn QUOIKT
N o padnuatikd) yoo TNV ELEAvVIoN TG E0MTEPIKNG dOUNS, TAPOLGLALOVTAL GTOV

TOPOKATO TIVOKOL:

Awtioddynon | Tvpvéoio N. | 3° Touvdciwo | 5°  Tvuvdoto | 6° Tvuvdcto
eootepkng | Mnyaviovog | Kohapapidg | Kaiopopiicg Koiapopag
doung
Amod ™ | 50% 25% 25%
QULGIKN:
Ytafepéc
TOPAUETPOL
KOTA ™mv
eEEMEN.
Amd ™m 50% 25% 25%
QULGIKN:
[Teproyég
160ppoTiag
duvauewv.
Amod ta | 50% 25% 75% 50%
Lo UoTIKA:
leopeTpikn
dopn,
OUVOEDT €
T0  Touyviot
TOL YOOVG
Ao
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[Tivakag 4. Xovoeon ue o moryvior Tov Y6ovs s TopEufocns

Ot mopamdve oIToAOYNOES TV HonTtdv ivol Yevikd ow®OTEG GTO
BempnTiKd TAOIG1I0 TG UM YPOUUKOTNTOS. X& OYE0T HE OVTO OV UOG EVOLEPEPE
nePLocOTEPO GLVOAKAE T0 50% TV pafntov avalitnoe €omTEPIKN OOUN Kot
OLVESECE TO WHOYVNTIKO EKKPEUES HE TO ToyVidl Tov YAovg oty mopiupoon.
EvOeIKTIKEG amavINCELS Kol £VOL ATOCTOGLO OTO TNV OTOUOYVITOPMVNOT Otd To

YOUVAGIOL OV TA:

Or payvires pog kaBoonyodv, «tpofiavey mpog Tic KOPLPES OTWS Eime N

Aia, pe Tov Ipomo IOV TIG GHUAIEDOUE UE TOV YapaKa oTo uabnuo. (EAévn).

2e molioo kot poyvity, CEpoovue ot arralel katevBovan (Tpog tov uayvyn)
Ouwg ogv Eepovue mooes popég Ba. yopioel o deiktng mpv katodnéer. To poyvytio

Paoo, oW EIVOL OIS 01 YpouuéS Tov tprydvon Sierpinski. (I'iavvyg).

Avto Eyrve yrati o1 payvites aynuoatiCovy 160TAEDPO TPIYWVO Kol EYODV 0L01
mv o 1ox0, ([ewpyio Xpiotiva) n uoayvytikny oovvoun (Katepive) koi eivor

T0m00eTNUEVOL OE 1GOTAEVPO TPIYWVO, 1] GE IOES OTOTTOTELS.

Amdomocpa ord Ty anopayvnroedvnon 6° Tvuvacio Kalapapidg, 6mov

Qoivetal n 6OvoeoN e TO oy vidl Tov xdovg amd Tovg pnonTéc:
Néva: Eivor ooy 10 €00TEPIKO TPIYDVO OTO TOLYVIOL TOV YAOVG.

Tiovvng: To puayvntiké gpaouo. iowg givar OTWS 01 YPOUUES TOV TPLYOVOD

Sierpinski.
Epcvovnng: Anloon;

Tiovvyg: Ymopyoov tpelg 10101 mOAOL GTIC KOPVPES LGOTAEVPOV TPLYWDOVOD

OV EAKODY TO EKKPEUES OVOAOYO. UE TIC YPOUUES TOV PAOIUATOG.

Epevvnriic: ['vopileton kamoio ailo mopdoeryua eowtepikns talng oe Evo,

XOOTIKO GOTTHUA.
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Tiovng: O koupog. 2to UATI TOV TOPMVO. ETIKPOTEL NPEULR. EVD OTO

eCmTEPIKO YGOG.

Tao amotehéoparta eivar icmg evBappuvtikd yo po Babdtepn diepedvnon
™G OOEUATIKNG TTPOGEYYIONG TNS U1 YPOUUKOTNTOG ©TO onueio avtd, oev
eVTiooovtal OU®MG OTO TMANICIO TOL EPELVNTIKOD GTOYOL MO YL OVTO KOl O

KOO M dev cupmepthapPdveral oTny TEAMKN S1OUKTIKN LoG TPOTACT).
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KE®. VIII
Ocushiouévn Osmplio.
AEVTEPO NEPOG:
IHoocotwk1 eneepyaoia

20 o1dd10: AvAAuon TUTTOU OgOVIKAG KWOIKOTToinong

(axial coding)

Ymv oovikn emefepyoocia ¢ Oepehopévng Oswpiag, To dedopéva  TOL
GLYKEVIPOON KOV avamTdcoovTal o€ Katnyopieg kot eEetdleTon 1 HETOED TOLG
oyéomn o€ OAn 1N didpkela g depevvnong (Jonson B, Christensen L, 2008). H
enefepyacia givar Kupiwg mOCOTIKN, He EUPOCT OUMC Kol TOOTIKY eneepyacio

GTIG KOPIEG OLTIOAOYNGELS.

2V mepintwon pog to 0edopéva TG depedvnong Lag elvar mhpa TOAAG Kot M
aovikn kwoKomoinon yivetol otatiotikd. Mg Baon Tovg K®AKoVS TG avOoLyTNG
K®OIKOTOINGMG TNG TPONYOLUEVNG EVOTNTOG, OVOADOVTIOL GTNV EVOTNTO OLTH T
AmOTEAESLLATO SWOOKTIKAOV TapepPfacenv og 15 youvdoia katd ta étn 2006 £mg Kot
2009 o&ovikd. To dedopéve TaPOVGLALOVTUL GE TIVOKES OTOTEAEGUATOV OVA
opaoctnproTnTa. (ZvvoAikd 126 mivaxes oe 10 d10popeTIKE MO TIVAKOV GTNV
oloKANpoUEV] popen TV mapspPdoewv). Ot mivakeg oavtol ovoaeépovion
YPOVOLOYIKA GTIG TAPEUPACEIS TOV TPAYUATOTOWONKAV (G€ TOLO GLYKEKPIUEVO
yopvéoio (apiBunon o-§) pe modceg OpAdES KOl oY GYOAKY| Ypovid. Axoun

aVAQEPETOL TOV EQAPUOGTNKOV VEEC OPAGTNPLOTNTES KOl Y1 TO1O0 AOYO £Y1vE avTo.

Ao ™V apyn TPog o TEAOG TNG EVOTNTAG T ATOTEAECLATO TOPOLGLALOVTOL LE
N o€1pd oV TpaypoTorombnkay ot dpactnpotres (A, B, I, A, E) kot yio k60e
yopuvaclo yopotd (apibunon nvakov véwv dpactnprottov ond 1 éog 10 avd

YOUVAGL0) LLE TN YPOVOAOYIKT TOVG GEWPA TapEUPACEDV:
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1. 70 youvacio Borov (7 opddeg), 2006. (7 mivaxeg) 1 a, 2 a,3a,4a,50, 60,70

2. P'vpvdoio [epaiog (6 opdoeg), 2006. (6 mivaxeg) 18, 2 B, 3B,4B,58, 6B

3. 50 yopvéoro Korapapidg (opadeg 10), 2006. (7 nivokeg) 17, 2 v, 3v,4v,57,
6y.,7y

4. 70 youvaoo Kolapoaptdg (opdoeg 7), 2007. (7 mivakeg) 19, 2 9, 30,40,50, 60,
758

5. 60 yopvacio Koahapapidg (opdoeg 9), 2007. (7 mivaxeg) 1€, 2 €, 3g,4¢,5¢, 6

g, 7¢

6. 30 yvuvéolo Koropoapidg (opddeg 13), 2007. (8 mivakeg) 1 ot, 2 ort.

301,401,501, 60T 70T 8 OT

7. 40 yopvaoio Korapopidg (opdoeg 11), 2007. (6 mivaxeg) 3,4L,5C, 6C 7C 8C

8. 'vpuvacio Eravoung (opdodeg 9), 2007. (8 mivaxeg) 1m, 2 . 3n,41,51, 6,1, 7n
&

9. T2 mewapatikov yvpuvociov mav. Mokedoviag (opdadeg 12), 2008. (10
mivaxeg) 16, 2 6. 30,40,56, 60, 76, 80,96,100.

10. T'l mepapatikod yvuvacsiov mav. Makedoviog (opddeg 9), 2008. (10
nivokeg) 11, 21, 31,4151, 61, 71, 81,9, 101

11. 20 yvuvacio Mikpag (opadeg 11), 2008. (10 mivakeg) 1k, 2 k. 3k,4K,5k, 6k,
7k ,8x,9x,10«k.

12. T2 mepapatikod yvuvoacsiov mav. Makedoviag (ouddeg 6), 2009. (10
nivokeg) 1A, 2 A 3A4A,5A, 6L ,7A, 8L, 9N, 10A.

13. T'l mepoapotcod yopvaciov mov. Makedoviag (opddeg 6), 2009. (10
mivokeg) 1w, 2 w. 341,50, 6p, 7w, 8y, 9A,10A.

14. 1o yvuvéoio Mikpag (opddeg 9), 2009. (10 wivaxeg) 1 v, 2 v. 3v,4v,5v, 6v,
7v, 8v,9v,10v.
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15. 50 youvacio Borov (12 ouddeg), 2009. (10 mivaxeg) 1 &, 2 &, 3E,4E,58, 6& 7¢
8E,9¢,10&.

[Ipwv v mpdT™ Tapovcioon Kabe oyetikold mivaka, avaypapovtol ol Kmoukol
g mponyovuevng evotntoag VILI. (dnAhadn ot évvolec mov mepléyovtal), Kot
aVOADETOL 1) GYECT TOLG LE TOLG YVMOOTIKOVG OTOYOVG KAOe dpactnpiotnrag
YOPIOTA. TNV TEPITTMON TOV GTNV TTopeio TG £pevvag TpoatiBeviot VEoL Kwdukol
N YVOOTIKOL 6TOY01 G€ KATOL0 YOUVAGLO, 0VTOL OvaypaPOVTaL TOPOUOI®S TPV TOV

TPOTO TIVOKA OOV TAPOLGLALOVTOL TO OMOTEAEGLOLTO TOV YUUVOGIOV ALTOV.

Mo mopdderypo. 610 TPAOTO  YOUVAGIO TG YPOVOAOYIKNG OEPOG TV
nopepPdoemv poag (7° yopvaoio Borov, 2006) mov nopovctdletal oTny evotnta
auT, avayplEOvVTIOl TPAOTH Ol YVMOOTIKOL OTOYOL NG Opactnpotntog A, Kot
axolovBovv 2 oyetikol mivokeg OTov Topatifevial To ATOTEAEGUATO OVAL KOOKO
(BA. mivaxeg la ko 20 o kATm). Xto. EXOUEVO youvaoto, Tapotifevior povo ta
AMOTEAECUATO GTOLG OVTIGTOLYOVG TIVOKES WLE GUVTIOUO GYOMOGHO, Y®PIS Vo

enovoloppavetar Eova 1 apykn eENynomn TV YVOSTIKOV GTOYMV.

X ovvéyela yivetoar 1o 1010 Yo Tig emopeveg opactnpotreg B, I, A. 210
TPMTO 67N Gepd 7° youvacio Borov, avoypdeovial ThAl 6TOVG ETOUEVOVS TIVOKEG
TOV SPACTNPLOTATOV OLTOV Ol EKAGTOTE YVMOOTIKOL GTOYOL KOl Ol KMOKol. X1n
GUVEXELDL TO OTOTEAEGUOTO TOV EMOUEVOV Yuuvoacsiov mapatibevial 6tovg

avTIGTOLYOVE TIVOKES VAL YOUVAGLO TEPIEKTIKAL.

o tov Adyo avtd 1 mopdbeon TOV TVAKOV Kol 1 KOTNyoplomoinon twv
Oedopévev pog elvar eEopeTikd UKV KOl TEPIEKTIKY, OVOTOPELKTN OUMG

GUVETELDL TNG OTUTIOTIKNG OVAALGTG GTIV EVOTNTO OLTH.

Ba mpémel 6To onpeio avTO va ovapePOel OTL 6TO TPMOTO PEPOS TNG EPEVVAGS LLOG,
T UM epyaciag Ttov etdv 2006 kot 2007 amockomovLGOV TEPICCOTEPO GE
GLAAOYN OedOUEVODY Kot OgV elyov akOuN TEAEOTOMOEL OTIC AETTOUEPELEG TOVC.
AV K01 01 GTOYOL TV JPACTNPLOTHTMOV TOPAUEVOVY GE YEVIKEG YPOUUES Ot 10101, TaL
@OAa epyaciog pog katd ta £ 2008 kot 2009 oto deVTEPO GTASIO TNG EPELVOG
pog &xovv PeAtimbel onuoavtikd Omm¢ avaAvetor otn cvvéyxela. Ot aAAayég

eneinyovvVTOL KOl OvVOYPAPOVIOL  OVOADTIKA OTOVG  VEOLG TIVOKEG OOV
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TPOTOEUPAVICoOVTaL 01 VEOL Kdkol Kat o1 VEol yvwoTtikoi otoyotl. (I'a mapdaderypa
n opaotnprotnta E 10myOn oto I'2 T00 mepapaticod yopvaciov tav. Makedoviog
10 2008, 01 véol kmdkoi mapovcstalovtal oty evotnta 2.5 Kot ovaypapovIol GTov

veogppaviLopevo mivoka 10).

Me t0v TpOmO 0LTO, TO OMOTEAEGUOTA TNG TOPEUPACT] HOG OTNV TEAIKN
olokAnpopévn g popen to 2008 ko 2009 mapotiBevror meplektikd oe 10

OLOUPOPETIKOVG TVOAKES OV YOUVAGT0.

[Ipémer va onueiwdel axdun 6to mpdto pHeEPog g Epevvag ta £t 2006 ko 2007
0€ KOTOW YUUVAGLO. Yo TEXVIKOVG AOYoug (T.y. EAlewyT O10paveEIOCKOTIOV),
OpPOUEVEG OpaoTNPLOTNTEG OV TpaypaToTomOnKayY. XTI TEAMKES TOPEUPAGELS
katd ta étn 2008 wor 2009 avtd e cvvéPn oe kapio mepimTmorn Kot OAeg ot

dPACTNPLOTNTEG TPOAYLOTOTOMONKAY KOVOVIKA amtd OAES TIG OULAdES EpYOGTOG.

AxoiovBel 1M ovéAvorn TOV OTOTEAECUAT®OV OvA dpAcTNPOTNTE KOl 0vVA

YOUVAG10 KT YPOVOLOYIKN GEPA TapEUPACEDV:
2.1 ApaoTnpiéTnTa A. MAIXNIAI TOY XAOYE

1. 70 yopvaoro Borov (7 opddec), 2006.

Ot yvootikol 6toyol TG OpacTnpOTNTAG NTOV VO STICTOCOLY Ot uadntég
pEG® TOL TOVIOD TV €£EMEN €vOg SLVOIKOD GLGTNUATOS, TNV EUEAVION
TOAOTAOKNG, UN TPOPAEYIUNG €EEMENG OO AmAOVG aPYIKOVS KAVOVEG, KOOMG Kot
v SlomeTOGoVY TN oxéon ¢ €£EMENG Tov cvotnuatog (oe éva ampoPAento

EMMEDO) LLE TO TPLY®VO TNG EXOUEVNS OPOASTNPLOTNTOG.

[Ipwv Vv ektéheon 1oL mMOVIOWOD TOL YAovg (NTOVHE TNV KOTOYPAON Kot
a1tioAdynon mboavig SvvatodHTNTOG TPOPAEYNG TOV ATOTEAEGLOTOG TOV TOLYVIO0V.

Ta amoteAéopata g dpactnplottag tapotifevior otov mivako 1 og €ENG:
KdaBetec othes:
2V TpOTN GTHAN TOL TivaKa 1 oMUEW®VOVTOL 01 KOTOYPAPEG TOV KMOKOL A

(SramicTmon dvvotdtnTag TPOPAEYNG).
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2 0e0TEPN OTAAN Ol KOTAYPOPES TOV KOOy Al (evoeydueva OamicT®oNg

dvvotdtnTog TPOPAEYNS TPIYDVOL),

Xmv tpitn oTAAN avaypdeeTal 1 KOPLO oUTIOAGYNoN TOV HoONTOV Yoo TIg

TOPATAVED KOTOYPOPES.

2TV TETOPTN GTHAN OUEI®VOVTAL Ol KATAYpaPES TOV Kmwdkov B (Swamictmon

advvapiog TpoPAEYNC).

XV TEUTTN GTNAN OVAYPAPETOL 1] KUPLOL OUTIOAOYNOT TOV HoONTOV Yo TIC

Katoypopég advvapiog TpopAeymc.

2V €KTN GTHAT GNUELDOVOVTOL TUYXOV JLOPOPETIKES KATOYPOUPECS.

Oplovrieg ypoppéc:

2NV TPATN YPOUU avVaypAPOVTOL 01 KMOLKOL.

21 de0TEPN YPOUUUY CUEWOVETAL O aPlOUOS TOV OLAO®V OV OVTIGTOL{OVV GTIG

KOTOYPOPES QVTES.

2V Tpitn Ypouun avoypdeovtal ot KOPLES ALTIOAOYTGELS TOVG.

Institutional Repository - Library & Information Centre - University of Thessaly
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Tmin 1 Zhn 2 Xmin 3 Ztmhin 4 Xmin S ZmAn 6

Ip.1 | Avvatomnta | [IpoPreyn | Kopra artioddynon | Advvopio Kopa A\Ao
TPOPAEYTG TPLyOVOL TpoOPrheyng | artioAdynon
(Kodkdc A) | (kwdukdg (Kodkdg B)

Al)

I'p2 |4 3 3 2 1 1

I'p.3 | o kdroio Noa yrati uéoo ax Oy yroti ta. | Oy yiati Ga Nai
Aoyo Go, 0. onueio o onuelo. eivor | vmapyovy TOTELW OT1
ompyE oynuotilovrai TOAAG KaL TOAAES xazi Go
OVYKEKPIUEVO HIKPOTEPQL UTEPOEUEVD, | UTEPOEUEVES | TYNUOTIOTEL
oYnia. axnuaza, (Tpiywva,). KOVKIOES, TOV | Y1 TOV
Anlaon oev Qo amAo Adyo
oyeo1aloviag Pyaiver 0TL dua oev
1000, TOAAG, KAmo10 PIVOTOY
onueio icwg OVYKEKPYLEVO | TimOTO. eV
OYEO100TEL o vrnpye
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&va aynua. oynuo. Abyog yia
™mv
epyooio

aoty

Iivaxog 1o: Ot koTaypopés v uabntay yio tm ovvoToTyTa TPoPAEYNS TOD
OTOTEAEGULOTOS TOV TOLYVIOIOD TOD YAOVS KOl 01 KOPLEG ITIOAOYHOELS TOVG
211 GLVEXELD KO KOTA TNV EKTEAECT] TOL TTay VIOV yopaktnpilovv ot pabntég
TIG KOVKIOEG TOVG, 0KOAOVOMG Ol S10PAVEIEG GLYKEVTPMVOVTOL KOt TPOoPdAlovTan
Oleg pali, Kot SlomoTOVETAL Kot a1TloAoYEiToL amd Toug LabnTég 1 ELEEvion Tov

prymvov Sierpinski. Ta arotedéopata Topotibevtal otov Tivaka 2:

2m omAn 1 avaypdeetal o yapakTnpoUOc TV Koukidwv e tdéng Tovg (oto
Ty viol ToL X4ovg) Kot vogyouévn damictmon duvatdtntag TpdPAeyng KaTd TV

EKTEAEDT TOL TTALY VIS0V AtO TOVS HOONTEC.

2m otAn 2 avaypdeetor o aplpdg opddwv mov SamicTOoAV TNV EREAVIoN

TOL Tpry®@vov Sierpinski 6to téAog TG dpacTnPLOTNTOG

Xm omin 3 avaypdeetor 1n KOplo. o1TOAdYNoN OYETIKA pe oavolrtnon

oTafepOV TOPAPETP®V KoL 0 AplOUOS TOV KATAYPAPDV OVTMV.

Xm omAn 4 ovoypdeetor n KOPLOL OUTIOAOYNOT, GYETIKA HE OvVaQOpd GE

onueia, TEPLOYES GLYKEVTPOONG KOt O aPlOIOS TOV KOTAYPUPDV OVTMV.

Xm omAn 5 avoypdeeton evoeyOuevo GAAN aitioAdynon kot o aplduog twv

KOTOYPAP®OV QUTAOV.

2m ypoppun 1 epeaviCeton n oepd TV GTNAGV.

X ypapun 2 wopatibetar o aplfpog TV opdd®mV HE TIC GYETIKES KOTAYPUPES

o€ k6B oTAN.

Xm ypopun 3 mopotifevionr avtioToyo ol KUPLEG OUTIOAOYNOELS TOVG KOl O

apOUOC TOV KOTOYPAPDV OVTMV.
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Avvatdmra Awmictoon Kopua Kopla Alro
TPOPAEYTS, enpdaviong OLTIOAGYTON, LE aLTIOAOYNON UE
YOPOUKTNPIGUOG TPLYDOVOL avalninon avaQeopa o€
KOUKid®V Sierpinski otabepdv onueia, Teployés
(k®dwdg A TOPAUETPOV GLYKEVTPWOONG
- 7 5 1 1
2Kopmies Zynuatiotnie éva. | Telika 2ynuotiotnke To
Piywvo oynuatiotnxe éva. | Sierpinski. Av ko

Sierpinski, Avzo
Eyve yLati to
OVIEGTPOLUUEVO
iywvo
amoteleitar oo o
LETa TV TAEVPWOV
TOV TPIYDOVOV THG
opootnprotnrog A,
OTOTE GLaL
PEPOVLLE TOL LETTL
TV OHUEIQV 0TO
piywvo ABC fa
OYNUOTIOTET TO
iywVvo
Sierpinski.

IYwVo IOV
ovouadeton
Sierpinski.
Thotedw eyw koi y
ovupedntpia poo
TG EYIVE AVTO
yioti Qo vapyel
(Loyika) o
ovuueTpio
avaueoo. oo
onueio. o1 ote
Vo, VTpYEL
OVVOTOTNTO, VO TAL
KotevBovel Etot
aoTe va
oynuorilovrol kai
aAlo tprywvakia

eV UTOP® Va. TO
OIKaI0A0YHOoW
Iiotedw ot
VITAPYEL KATOL0.
nobnuotikn oyéon
avaueoo, oTig
Podleg koi to
iywvo

ITivokog 2a. Ot katoypapes Ty uodntav yio mv eupavion tpryavoo Sierpinski ko ot

KOPIES QUTIOLOYNTEIS TOVG

Meydhog oyetikd Ntav o aplfudg Tov opadwv mov avapépinke ce otadepéc

TOPAUETPOVS GTO YOOTIKO aTd cuoTNUA (5/7 OUASES).

2. N'vpvaoro Ilepaiag (6 opaodeg), 2006.

[Tpwv v ektéleon Tov Toryvioon

Ot avaypagéc and aplotepd mpog deEd otig otireg 1,2,3,4,5,6 meprypdagpoviat

7o TOV® 6ToV TPp®TO Tivakoe la (70 youvacio BoOlov):

Avvatomta IIp6Preyn Kopla Advvapio Kopua AA\o
TpoOPAEYNS TPLYOVOL artoAdynon | mpoPreyng aLTIOAOYN O
3 1 1 4
Oa Oa. Oy yoti Ol
O10TLOTM OOV IUE oynuoTioTel yivovtai avaioyo.
oy uaTo.  ue To éva e o u Qo pépet
1010 oynuo. OVYKEKPIUEVO 70 {Op1
oxnue,  éva
IYWV0).

Iivaxog 1f: Avvorotnta mpofAeyns Tov amoTeAéaUOTOS TOD TALYVIOI0D TOV YAOVG
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H om\n 1 mpodm™ ond apotepd apopd Kataypopés KATA TV EKTEAECT] TOV

oy violoy tov  yaovs. Or otireg 2,3,4,5 a@opovv KOTAYPOQPEG UETA TNV

TOPOLGIOCT] TOV OMOTEAEGUOTOS TOL TouyVIOoV, Om®G Tpoavapépbnke oty

neplypa®n tov mwivaka 2a ( 70 yopvacto Boiov):.

Avvatomta Awmictmon Kopua Kopua AlAo

TpoPreyng, ENPAaviong QLTIOAOYNON, LUE aLTIoOAdYIOM pE

LOPOKTNPIOUOG TPLydVOL avalnmon avaeopd o€

KOVKId®V Sierpinski otabepdv onueia, Teployég
TOPAUETPOV GLYKEVTPWOOTG

- 6 5 - 1

Oyt ovykexpiuéveg 2ynuatiotnroy 2ynuatiotnke 1o
woMd iywva. Sierpinski yioti za
Aev givar toyoio onueia nroy
0TS T0. KAvoe OWOTA YOPaYUEVOL

ue to {apt va
oynuatidovra,
woilovy Kot o1
op16uoi polo. Oi
op18uoi tov
{apiod eivai
TEPIOPIOUEVOL KO
étot dev eivai
wyaio 0o avTo

ITivoxog 2f. Eupavion tprycovoo Sierpinski xar ortioloynon

Kot edd €yovpe peydho oyetikd apBpd tov opddwv mov avaeépbnke oe

oTafEPEG TOPAUETPOVS GTO YAOTIKO aVTd cLGTNA (5/6 OUADEC).

3. 50 yopvaow Karapaprag (opaodeg 10), 2006.

[Tpwv v ektéleon Tov ToryvidoL:

Avvatomra [IpoPreyn Kopa Advvapia Kopa AlAo
TPOPAEYNS TPLY®VOL artoAdynon | mpdPreyng O1TIOAOYMON
8 3 1 2 - -
Oo. uropovoe va Eva  uavpo
oynuatioTel PIYwVo
KGTOo10 Yo, yroti 70

OKOpPTTIOL

onueto. B

KoAvmrovy

70

ETWTEPIKO

700

PIYDOVOD).
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Iivaxog 1y: Avvototnta mpofreyns tov omoTeAéouaTos TV TOLYVIOI0D TO YG.0VS

Kotd v ektéleon otqin 1. Metd tnv Topovsioen Tov amoTEAEGUUTOS GTHAESG

2,3,4,5
AvvotdtnTa Awmictmon Kopa Kopa AlAo
TPOPAEYTC, epedviong aLTIOAOYNON, UE aLTloAdyNnoN e
XOPOKTNPIGUOS TPLYOVOL avalnimon avaeopa o
Kovkidwv Sierpinski otafepmv omnueia, TepLoyEg
TOPOUETPOV GLYKEVIPWOOTG
- 10 5 - 1
OKOPTLO. OHUELO. Totl 2ynuotiotnke 1o

aynuatilovrag ta
onueio oTo Ueso
TS TPAYUOTIKS
T00G ATOTTACHS
onuiovpyodvIOoL

oynua Sierpinski.
Tati evo ta
ueyeBovaue
Kavoye Kai aAla
(onueia) péoo oe

oAoéva kai avTa Kol avTh
LIKpPOTEPOL elvou n povy
iywvo. e&nynon yio. oo
Aev givar toyoio ka1 Aéyetau

yroti to {6p1 Exer 6 Tayvior Tov
VOOLEPO. X60VG.

Iivaxag 2y. Eupadvion tprycdvou Sierpinski kou outioAdynon

X koTaypoer] otn televtaio GTAAN 1 opdda avalntnoe TV amdvinon oty

EMOVOANTTIKOTNTO KOL CUTOOLOIOTNTA TG OL0OTKOAGTOG.

4. 70 yopvacro Karapaprag (opddes 7), 2007.

[Tpwv v ektéleon Tov moryvioon

Avvatdmra TIpoPreyn Kopia Advvayio Kopia AlAo
TpoOPAEYNS TPLYOVOL attioAdynon | TpdPreyng aLTIOAGYTION

4 - - 2 1 -

Ta onucio. o 0 Ont  yoti  ou
oevtepo  fruo oynuatifera

kou  ueta, Bo elvai kabopd

ehvaa Oéno toyns

xaBopiouévo, Ko

Oo  oyedidoovv

eva oynua

Iivakog 10: AvvorotnToa mpofAeYnS T00 ATOTEAEGUOTOS TOD TALYVIOIOD TOV YAOVG

Kotd v extéleon otmin 1. Metd v mopovcioon Tov omoTteAEGUOTOS TOV

amoteAéopatog otnieg 2,3,4,5.
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AvvotdtnTa Awmictmon Kopa Kopa AlAo

TPOPAEYTC, epedviong aLTIOAOYNON, UE aLTloAdYNoN pe

YOPOKTNPIOUOG TPLydvVoL avalnmon avaeopd o€

KOVKId®V Sierpinski otabepdv onueia, Teployég
TOPOUETPOV GLYKEVIPWOOTG

- 7 4 2 -

TO)Y0IES Ta oynuo. g 2nuotiotnray ot
opaotnpiotnrag A. | Kovkideg mavw

Avto ovpfaiver
yLOTL EPOTOV OTO
axnua A o
Iy Vo TOV
oynuorilovra
LETA EIVOL TOL LIOG,
OTCO TO OPYIKG. ETO1
KoL TN
opaotnpiotnta. B
otav Palovue to0
ddytvio oe éva
onueio,
OHUEIDVOVUE UETC,
70 UEGO OOV
onueio g evbeiog
zpogto A, B, C

070 TEPIYPOLLLO.
TV TPIYOVOV
EMIONG VTOPYEL
KEVOS Ypog aTo.
piywva.
2ynuatiotnke To
IYwVo TS
opaotnpiotntag A.
omwg gidoye o
vmodoyiothg
Umopei xai
ueyefover ooveyws
0 TPIYWVO Kal Va.
aynuatiel areipo.
dra piywva.
Erot kabe onueio
OV ayed1alovue
oty ovaio
amoTELET LEPOG
TOV TEPIYPOLULOTOS
Kamoiov (av
ueye@ovooue)
PIYADOVOD COVEYDS

Iivaxag 20. Eupavion tpiyovoo Sierpinski kar aitioldynon

v 4n omin 1 opddo avalTnoe TNV ATAVTNGT CTNV EXAVOANTTIKOTNTO KO

OVTOOHOOTNTA TNG dladIKaciag, Kabdg kot oty onovpyia twv onueiov pudvo

GTO TEPTYPOALLL TOV ETOVOLAUPAVOLEVOV TPIYDV®V.

5. 60 yopvacro Karapaprag (opddses 9), 2007.

[Ipw v extéleon Tov Taryvidov

Avvatomta ITp6Preyn Kopla Advvapio Kopua AAllo
TPOPAEYTS TPLY®VOL ortoloynon | mpdPreyng O1TIOAOYNON

6 - 3 1

Oo aynuoriotel Toti o1 Oa

eva oynua mhovotyeg OYNUATIOTEL
£pogoV evar eAdy1oTeg éva
VITAPYOVY TOADYWVO
KkaBopiouéveg oYHUa UE
kotevfovoeig yia v évaon
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70 7ov Ha
parovue to
onueio amod tov
op16uo oo
railovue, 010t
oe kabe ap1uo
OVTIOTOLYEL K1
évaL ypaa.
Ero1 av pilovue
70 {apt 20 popég
oe kale pio amo
QVTES TIYovpa.
Oo evovopue ko
0. Tpia
ypauuozo ABC

0€ KOTo10

oxrua.

LoDV

onueiwv

Iivaxag le: Avvarotnra mpofleyns Tov amoTeAEGUATOS TOD TaLYVIOLOD TOV YGOVS

H xotaypoaen oty mpdT otYAn £€ytve omv apyn ¢ mopéuPacng Kol mpv

omowdnmote Opactnpdtta. Eivar moAd koA mpoomdBeior mpdPieyng won

attoAdynong tov amoteréopatos. Ilapopoleg kataypoeés cvvaviape cuvndmg

UOVO PETE TNV ELOAVIGT] TOL OTOTEAEGLOTOC GTOV TTivako. 2.

Kotd v ektéleon omin 1. Metd v mopovcioon Tov amoteAEGUOTOS GTHAES

2,3,4,5
Avvatomta Awmictoon Kopla Kopua AA\o
TpoOPAeYNG, eUQAvVIong O1TIOAOYTON, LE OLTIOAOYTION UE
YOPOKTNPIGUOC TPLY®VOL avalnmmon avapopa o
KOUKiSwv Sierpinski o1afepdV onueio, Teployig
TOPAUETPOV GLYKEVTPWOONG

- 9 6 - -
OKOPTIIES 2ANUOTIOTHKE TO Thoteboovue ot T

PIYWVo TS TOAAG Tplywvo.

opaotnpiotntag A. | wikpa ko peycio

Tazi frav oV

kabopiouévo omo | oynuatiotnroy

™mv apyn Tpog onuiovpynOnkoy

To10. TAEVPE, TOD
p1yavou o
THyove kobe
VOOUEPO TOV
TaLyTHKE KO TOTN
Oo nrav n
ATOTTATH OTTO TO.
onueia A,B,C

01011 6.0 10
Tayyvior Eyive
Uéoo, e éva
UEYBLO TPIywVO.
Anuiovpynooue
oNUELD. o€ OTO TO
iYW Vo 0. 0TTOI O
POV TOL EVOOOUE
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nrov Aoyixo vo.
CYNUOTIOTODY QVTA,
0. TPIYwVOL.

ITivoxog 2¢. Eupdvion tprycyvoo Sierpinski kar airtioddynon

H xataypagn oty 2n otAn eivar amd v opddo mov avalntnoe otobepég
TOPOUETPOVG OO TNV opyf kot pwv v eEEMEN Tov Tayvidwod. ['evikd oto
YOUVAG10 ovTd ivar TOAAES Ol KoTaypagés otig otieg 2 kot 3 (100% ko 66%

TOV OLAS®V aVTIGTOLYO).

6. 30 yopvacio Karlapaprés (opadeg 13), 2007.

[Ipw v extédeon Tov TaryvidLov:

Avvatomro | [IpoPreyn Kopla Advvapio Kopla AALo
TPOPAEYNS TPLYDOVOL a1toAOYNoN | TPoOPAeYNS | artoldynon
5 3 1 6 4 1
Tpiywva Oy, yio7i t0 Aev Epw
iywVvo Capr pumopet vo.
OTEIPES POPES UaG TaEL o€
0TO100NTOTE
yovio

Ilivaxog 1ot: Avvordtyta mpofreyns Tov amoTeAEaUOTOS TOD TOLYVIOI0D TOV YG.OVS

Koaté v ektéheon otin 1. Metd v mopovcioon Tov amoTeAEGUOTOS GTHAESG

2,345.
Avvatdmra Awmictmoon Kopua Kopla A\ro
TpoPrewNg, ELPAvIoNg OLTIOAOYT|ON, UE QLTIOAOYT|ON L
YOPOUKTNPIOUOC TPLY®VOL avalitnon avoeopd o€
KOUKIdmV Sierpinski otafepdv onueio, Teployég
TOPAUETPOV GLYKEVTPWOONG
- 12 8 - 1
2KopTies Tioti o onueio To tpiywvo tov
avTa EIVOL TO EGO Pascal
H10G OTOTTO0NS
TPOS TIG KOPLPES
70D TPIYDOVOD

ITivoxog 2ot. Eugavion tprycyvoo Sierpinski kot aitiooynon

7. 40 yopvacro Karapaprag (opddec 11), 2007.

H dpactnpiomra A dev mpaypotomoinie Adym EAAEIYNG d0PAVEIOCKOTIOV.

8. N'vpvaoio Eravopig (opdoseg 9), 2007.
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H dpaoctpromra A dev mpaypotomo|dnke Adym EALEWYNC S1POUVEIOTKOTIO.

9. I'2 aepopatikov yopvaociov wav. Makeooviag (opdadeg 12), 2008.

[Tptv v ekTtédeon 1oV ToyvidoD Tov YEovg:

Avvatdmra [IpoPreyn Kopua Advvapio Kopla Alro
mpoPreyns (A) | tprydvov (Al) | autoddynon | mpofreyng (B) | attoddynon
5 4 1 4 1 3
Iiotebovue  Go. | Iiotedw bo | Oa eivou | Eivou {opt wou | Emeion o1
OYNUATIOTEL KOTI | OYNUOTIOTODV éva piywvo | dev Eépeig 1 Ba | kovkides Oo. eivai
oA, Oev | moAAd, ouoia, | uéoa.  oto | Pyel. oxopmieg kor Ba
Eépove Tl wiyova kabaog | opyiko e Oa | EXOVY
, 16 ' ,
o onusio wov | Abyw TV — onpovpynbei
, roich , ’ ,
Bo.  mpoxdwovv | avaloyidv im0t prai Toyoio
pospxovIat rov elvour toyoleg o1
amoé TO TPIYWVO | TPIYDOVOD KoUKiSec
ABC ue tovg
KOVOVEC
IHivaxag 10: Avvatotnta mpoflewns Tov amoTeAéoUoToS TOV TOLYVIOI0D TOD YA0DS

Koatd v extéleon otAn 1. Metd v mopovcioon otieg 2,3.,4,5.

Avvatomta AwrioTmon Kopua Kopua AA\o
npoPreyng, ePOAvVIong O1TIOAOYON, LE O1TIOAOYTION LE
YOPOKTNPIGUOC TPLY®VOL avalnmmon avapopa ce
KOUKIBwV Sierpinski o1afepdV onueio, Teployig
TOPAUETPOV GLYKEVTPWOONG
- 12 5 3
2VYKEVIPOUEVES 2bupwva ue g 2ynuotiotnie To 2ANUOTIOTHKE TO
0€ TOAAES avaroyieg Tov PIYAOVOD PIYAOVOD
TEPLOYES apyxod tpiyovov | sierpinski xai Sierpinski yiazi ue
OO OTOV KO OV avto Eyve yLoti 100TAEVPO
Cexvnoerg xabe whevpad nrav | elwtepiro

onuiovpyovdVIOL
ioo. Kol OpoLa. 0T0

1 potj e
TPONYOVUEVNS

ETWTEPIKO TOV

0TS Kavoue Kol
EUELS 0TO TOLYVIOL
ue 7o Lapu.

IYOVOV KOl
TaIPYovTag mavo,
T HI0H OTOGTO0N
OTOKAEIETOL VO,
Téoel KOvKIdo. 0TO
Uéao.

To onueto.
POIVOTAY 0TO
Tayvior ot
nodevovial otic
Thevpég, atn uéon
Oev vTapyel Timote
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[Mivaxag 20. Epgdvion tprydvov Sierpinski kot aitioAdynon

10. I'1 wewpopatikov yopvasiov tav. Makedoviag (opdoec 9), 2008.

[Ipwv v ektédeon Tov ToYVISOL TOV YAOLG.

Avvatdmra [IpoPreyn Kopua Advvapia Kopa Alro
TpoOPreEYNC TPLYOVOV artoAdynon | TpdPreyng aLTIoAdYTION
5 4 2 4 3
Nouilw ou Toxi ol
Ba eloprarvior  amo
OYNUOTITTODY 70 (ap1.
moAla
LIKPOTEPQL
iyova uéoa
070 TPWTO

Iivaxag 11: Avvatotyro, IpofAeyns Tov OTOTEIETUATOS TOD TOLYVIOIOD TOD YGOVG

Koaté v ektéheon otin 1. Metd v Topovcioon Tov amoTEAEGHOTOS GTIAEG

2,3,4,5.

Avvatdmra Awmictmoon Kopua Kopla Alro

TPOPAEYTS, enQaviong OLTIOAGYNON, LUE ottoAdynon pe

YOPOUKTNPLOUOC TPLY®VOL avalitnon ovapopd 6e

KOUKidmV Sierpinski otafepdv onueio, TepLoyég
TOPAUETPOV GUYKEVIPWOONG

- 9 3 1 2

2Koprieg Zynuatiotnke 10 Tati 6/eg o1 o. Zynuotiotnke
IYOVOD KOUKIOES Elyay 70 TPIYDVOD
sierpinski xau Yopé, mpog TIg Sierpinski aiyovpa

0T Ey1ve yLati i
kale omooroon
1oy n pon e
TPONYOVDUEVNS KO
oYNUATIOTNIOY
TOAAG, puKpoTepa
ouoia piywva

KOpOQYES Ka
omooTaoH
OTLYUN TTOD TO!
iywva eiva
OUOLOL UTEOPODY VO,
rollardaoiaotody
ATEPES POPES

0TO TO GYNUO. OEV
Eyve toyoio,

L. Zro moyvio
70V YGOVS KAT
OV paiveral
VYOO TPOPAVAOS
oev eivau. Towg
VITAPYEL KATI KO
oTIC J100TACELS
TOD TPIYDOVOD KOl
oTa VOOUEPD, OALO.
KOl TOAL 01 EVVOIES
UmEepdEDOVTOL.
T'evika. o€ éva
ALY VIOl TOV YG0VG
Timota dev givou
T0)010.

ITivoxog 21. Eupdvion tpiyavoo Sierpinski kot aitioAdynon
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Mo opdida YEVIKEVGE TO. GUUTEPAGILATO TNG TPV YIVEL OTOONTOTE OVOPOPA GE

Ol0OTACELS.: 2T0 ALy VIOl TOD YG.OVS KATL TOV POIVETAL TOYALO TPOPOVMS OEV EIVAL.

Towg vrapyel kATl Kol OTIS OLAOTATEIS TOV TPIYDVOD KOI OTA VOOUEPQ, OAAG KoL TAAL

o1 évvoieg umepocvovtal. 1 evika ae Eva moLyvIol TOV YGovS TITOTO OEV EIVaL TOXOLO.

11. 20 yvpvaowo Mikpog (opaodeg 11), 2008.

[Tpv v ekTédeon Tov ToyVid1o0 TOV XEOVG.

Avvatomra | IIpopreym Kopia Advvapia | Kopu Ao
TPoOPAEYNC | TPLYDdVOL a1tioAoynon | TpoPreyng | arttoldynon
5 3 2 4 1 2
Nou a. Pyet. Msm’ (IO KATOLO Tiati wovra Iiotedw on Hailovue pe o | To
ONUELD TLOTEDW TaL

Av vrapyet onueia Oa Taipvouol to oe Ba fyer {apt anotéleoua
tedid poipa ij | Eravadoufavoveol. | uico and kabe | timota givau
o P H axopo vo 00 , )

adpozo Oa Snuiovpynfoby evboypoyo OUYKEKPIUEVO avaloyo
Pyel kaz. TOAG. ppoTepo. unua yiozi ivou arlnlovyiog
Towc eivor prywve Oeuo toxng Vv
E101KO TPIywVO ap1uav.

ota.
HoOnuotixd.
AAda dev etuon

oiyovpog.

Iivaxag 1x: Avvatotnta Tpofreyns tov amoTeAEGUATOS TOD TaLYVIOI0D TOV YGOVS

Avo evilpEépovces Kataypapss: o. Nar Qo Pyer. Av vmdpyer tedikd poipo 1

Ooduozo O Pyet kat. Towg eivou €101k0 tpiywvo ato pobdnuotixa. AAL6 dev eiual

alyovpog. f. Meto. and kamoio onueio motedw to. onueio Ba exovolioufavoviar. H

axouo. Go. onuiovpynBody wolda pkpotepa tpiywva,

Koatd v ektéheon otin 1. Metd v mopovcioon Tov amoTeAEGUUTOS CTHAESG

2,3,4,5.

Avvatomta Awmictoon Kopla Kopua AA\o

TpoOPAeYNG, eUQAvVIong O1TIOAOYMON, LE OLTIOAOYTION UE

YOPOKTNPIGUOC TPLY®VOL avalnmmon avapopa o

KOUKiSwv Sierpinski o1afepdV onueio, Teployig
TOPAUETPOV GLYKEVTPWOONG

- 11 3 5 2

2Kopmies 2ANUOTIOTHKE TO o. Me tovg 6 0. O1ywvieg
IYwVo ap18uodie tov poivetal vo,
Sierpinski 016w Coprod kai &Aooy ta onueio,
xabe popa Taipvovrog ) (o | vmépyovy
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ONUELDOVOLE TO
LLETO THG
OmOTTOONS OO TH
yavio,

omooToon givol
OVYKEKPLUEVO TO
omotéAeaua Kol
oproberel ta
onueio Tov Emeoe
70 polvfi

. Zynuotiotnke to
IYWVoD
Sierpinski ezc1dn
UTOpETL TOL onueio
va. fTay toyoio
0AA6,
wepiopifovray
otovg 6 opibuodg
700 {Op100,
VITAPYOVY Kai
YWVIES 01 OTOTES
nayvytiCovv o
onueioL.

I'. Aev prav
TPOYUATIKG, TOY L0,
VITAPYOVY TEPIOYES
mov tpafave ta
onueio ko Eyovue
emovalopfavouevo.
ouolia piywva

TEPIOYES YEUATES
onueio ko1 aAleg
OV EIVOL EVIEANDS
adeieg

ITivoxog 2x. Eugpadvion tprycvoo Sierpinski kor aitioAdynon

2xedov OAeg ov  Kataypaeés (9/11) avagépoviar oe otoyeld amd T Bewpia

SLVAHIK®V GLOTNUATOV, EW0KOTEPA TTEPLOYDV-onpeiwv EAENG (7/11). Evoeswtkcd 1

KoTaypopr|: 4ev f1av TpayuoTike Toyaio, DIGPYODY TEPLOYES TOV TPOLAVE TO. GHUELD:

K01 EYOVUE ETAVAAOUPAVOUEVO OUOLO TPIYWVOL.

12. I'2 mepopatikov yopvacsiov tav. Makedoviag (opdoes 6), 2009.

[Tpv v ekTéAeon TOL TOLYVIO0D TOV YEOVG.

Avvatoémro | IIpoPreyn | Kopu Advvapio Kvpua Ao
TpoOPAEYN G TPLYDOVOL a1tioAdynon | mpoPAeyng | outioAdynon
2 2 2 3 3 1
Taxi eivou Mrmopet va
TOYOIES 01 oynuaTioTel
KOVKIOES Kdzl, olla
UTOpEL Kai
oyt.
Yrépyoov
ToALEC
mhovotyres

Hivaxag 11: Avvototnto mpofAeyns Tov OmOTELEGIATOS TOV TOLYVIOIOD TOD YO.OVG
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Kotd v ektéleon otqin 1. Metd v Topovsioon Tov amoTEAEGUATOS GTHAESG

2,3,4,5.
Avvatomto AwrioTmon Kopu Kopua AlAo
npoPrewng, ELPAvIoNg OLTIOAOYT|ON, UE attoAdynon pe
YOPOUKTNPIGUOC TPLY®VOL avalntmon ovapopa ce
KOUKIdmV Sierpinski otafepdV onueio, Teployég
TOPAUETPOV GLYKEVTPWOONG
- 6 3 3
Toyaies Mropei va Aev &yve toyoio.

opeilete oTnY
OTEPOTNTO, TV
oynuotwyv. Areipo.
onueio aTo
TaLYVIOl, GTEIPES
ETOVAINWELS TTO
iyVO.

ITivoxog 2).. Eupavion tpryovoo Sierpinski xkau outioloynon

Ot kataypaeég g dpactnpotntog A dépepav and To. GALN YOpVAGLa GTO OTL

N TAgOYNeio TOV HodNTOV dev amodéytnke 00 dvvatdtnta TpOPAEYNG.

13. I'1 mewpopotiko yopvaciov tav. Makedoviag (opdoss 6), 2009.

[Tpwv v ektéleom tov TaryvidoH TOV YAOVG.

Avvatoémro | [IpoPreyn Kvpu Advvapio Kopu Ao
TpOPAEYNC TPLYDOVOL oa1tioAdynon | mpoPAeyng | auttoldynon
3 2 2 3 - -

Aev EEpw Aev uropa Tirote o1

HaAlov KOUKIOES elval

iywVvo OKOPTIES

Hivaxag 1u: Avvototnto mpofleyns tov amoTeAéoUoToS TOV TALYVIOI0D TOD YAODS

Kot v extéheon otAn 1. Metd v mapovcioomn Tov amoTeAEoUATOG GTHAES

2,3,4,5.
Avvatomta Awmictoon Kopla Kopua AA\o
TpoOPAeYNG, eUQAvIong o1TIoAOYNON, LE OLTIOAOYTION UE
YOPOUKTNPIGUOC TPLY®VOL avalnmmon avapopa o
KOUKId®V Sierpinski otafepdv onueio, Teployég
TOPAUETPOV GLYKEVTPWOONG
- 6 1 1 4
OKOPTIES Ta tpiywvo. eivor Toyaio Pynxe to
arepo Kot 1o IYwVo
onueio TEPTOVY o€
TAevpég

ITivoxog 2u. Eupavion tprycvoo Sierpinski xar aurtioldynon
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14. 10 yopvaowo Mikpag (opadeg 9), 2009.

[Tpv v ekTédeon ToV TayVid100 TOV XEOVG.

Avvatoémra | [IpoPreym | Kbpia Advvapio Kvupua AA\o
TpOPAEYNMC TPLYDOVOL a1tioAdynon | mpdPreymg | oauttoddynon

3 2 2 4 . 2
Thoredovue g | Oo Tzl wavro O1 kovkidec
Bo. Pyer éva OYNUOTIOTODY Taipvouol to Ha

oynuo. mov iows | ToAAG Tplywva | uéoo omo kabe elomdwBodv
epunveveTal XOPIS va evBvypopo 0€ OL1aQPopa.
omo ) Bewpio, TEQPTEL TO VO Tunuo onueEio Tov
70V Y0.0VG Tavw oto GALo PIYwVoD

KOpIwS OTIC

TAEVPES TOD.

Hivaxag 1v: Avvatotnro, IpofAeyns Tov OTOTEIETUATOS TOD TOLYVIOIOD TOD YG.OVG

To yvuvéolo ovtd Ntav to O0e0TEPO OMOL paONTEG Omd TNV Oapyn Oev

amod& TNKAV TN duvatdtnto TPOPAEYNS, YOPIG OUMG Vo ODCOVV  EMOPKEL]

aitodoynoelg yoo avtd. H opdda mov katéypaye marevovue mwg Go. Pyer évo

ayNuo. Tov lomw¢ epUNVEDETOL amd ™ Bewpio 0V yaovg glxe akovoel yia T Oewpia

TOV YAOLG KO TN GVVOESE LE TO TTaLyViot.

Koaté v ektéheon otin 1. Metd v mopovcioon Tov amoTeAEGHOTOS GTHAESG

2,3,4,5.

Avvatomta Awmictoon Kopla Kopua AA\o

TpoPrewNC, EUPAavIong OLTIOAOYT|ON, UE attoAdynon pe

YOPOUKTNPIOUOC TPLY®VOL avalitnon ovapopal ce

KOUKIdmV Sierpinski otafepdv onueio, Teployég
TOPAUETPOV GLYKEVTPWOONG

- 9 3 3 2

2Kkoprmies 2yNUoTIoTHKE TO a. Ot kovkideg o. Kaza ™ yvoun
IYwVoD OVLYKEVIPWOVOVTAL | [0V EYIVE YIOTI 01

Sierpinski diom:
kale popa. o1
KOVKIOEC
tomobfetodvrol oTo
U100 THS VONTHS
YPOHUIG.

OT0. GKPO. TWV
TAELP WV KO
kKafoiov aro
KEVTPO

B. Zynuatiotnke
70 TPIYWVOD
Sierpinski. O:
yovies
noyvnrilovv ta

KOVKIOES

oynuatiéovy
ouolo. piywvo.
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| onueia.

|

ITivoxog 2v. Eupadvion tpiyavov Sierpinski kot aitioAdynon

X€ CUVEYELD TOV TPONYOVLEVOV TOPOTNPNCEDV GTNV apYN TS OpacTNPLOTNTAG,

UETA TNV EKTEAECT] TOL TTALYVIOOV GYEOOV OAEG O1 Katoypapec (8/9) avapépovtal

6¢€ oToryEia amd TN U YPOULUIKOTNTO.

15. So yvpvéaowo Bérov (12 opaodcg), 2009.

[Ipwv Vv ekTédeoT TOL TOUYVISIOL TOV YAOLG

Avvatomra | [Iporeyn | Kopia Advvapia | Kopua Ao
npoPreync | tprydvov | outoldynon | mpoPreyng | autioAdynon
8 5 4 1 - 3
Av piovue AE ”,8157] A. Apo?d to H welevraia
poduE T0
TOAES POpES | Liéoo Kabe Kavooue péoa Kovkido Ba wéoel
70 {ap1 Ba evbeiog o o€ Eva Ipiymvo OV OTHY TPAOTN
, OXNHOTIOTE]
ppodue 1o Vo Ba o
‘50 61 ,
Uéoo 0lwv twv | B. Oa | oxnpaniotosy eravalouBivou
vonTawy OXNHATICTOVY | 1hivova , ,
] T0JA6. puKpa. molAES popés To

TpeyLoy piywve B. eme1dij o1 610
B. ) . i

O razevfivoeig Avé 4 o1 kovkideg
onuiovpynBodv eivar 3 -
evleieg mov aveCaptnta
00nyovy o€ OO TO UNKOG
yVIES TV

OTOOTATEWY

ITivaxag 1&: Avvototnto mpofieyns Tov amoteléouoTos Tov TaLyvidioD T00 Yaovg

Onm¢ KoL 6TO0 TPONYOVUEVO YUUVAGLO Kot €00 €yovpe oocvvnOiota peydio

aplBud KoToypoeov Yoo T duvvatotnta mpoPieyng oand v apyn (11/12). Ze

TOAAEG TEPIMTMOCELS avtd altoloyeiton avalnTOvTog otafepég

TAPOUETPOVG/KavOveEG TOL matyvidoloy. Ewdwdtepa 5 opddeg mpoéPreyav v
EUOAVIOT TPIYDVOV KOPLo AMdY® Tov 3 Katevfhivoemy kivnong pésa oto e£mteptkd

Tpiywvo.

Kotd v ektéleon oin 1. Metd v mopovcioon Tov amoteAcUATOS GTHAES

2,3,4,5.
Avvatomto AwricTmon Kopua Kopua A\Ao
npoPrewnc, EUOAVIONG OLTIOAOYNON, UE ottoAdynon pe
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YOPOUKTNPIGUOG TPLYOVOL avalninon avaeopa o€
KOUKidmV Sierpinski otabepdv onueia, TepLoyés
TOPAPETPOV GLYKEVTPWOTG
- 12 5 5 2
2VYKEVIPWUEVES A. Zynuatiotnxe o. Eme1on o1 o. T'ati oda fjrav
0€ TOALES 70 TPIYWVOD KOUKIOESG TPOYPOLULOTIOUEVOL
TEPLOYES Sierpinski exci | polevorav oe 3 B. lowg vrapyet
n awootaon TEPLOYES KO TO KAmo10¢
Hetald twv KEVIPO TOPEUEVE oAyefpirog tomog
KOUKIOWY uikpoive | Kevo oTOV 0T0I0
70 1010 KGO popd. | f. eme1dn av kot o1 | ornpileTon

B. Encion kafe
popa. eiyoye T0
1100 THG TAEVPAS
Omw¢ 0710
Sierpinski

KOVKIOES
OVYKEVIPWVOTOY
o€ J100TOpTES
TEPIOYES TO KEVIPO
mopéueve

y [0l o1 kovkideg
nrow
OVYKEVIPOUEVES
OTIC KOPLPES TV
PIYOVOV

Iivaxag 2&. Eugdvion tprycovoo Sierpinski ko aitioldynon

& GLVEYELD TOV TPONYOVUEVOL TivaKo KOt €00 GYedOV OAEC Ol KOTAYPOPES
(10/12) avoeépovron oe otoyeio amd T Oewpic SOLVOLUIKOV CLOTNUATOV
€10kOTEPO TEPLOY®V-oNpeiv EAENG (5/12). Akdun, 0TS £yve Kol GTO YOUVAGLO
I[LT.ILM. I'2 (2008), ot meplocOTEPEG OUAOES KOTEYPOYOV: OGVYKEVIPWUEVES OE
TOAES TEPLOYES OVTL YO OKOPTIES GTNV EUPAVIOT TOV KOVKKIdWV TOvS. AvTd
TPEMEL Vo, 0PeiAeTAl 0TO PEYOAO TANO0C OUAOWV KOl GTI GYOAUGTIKY| EKTEAECT] TOL
TOLVIOL0V, TOL £OMOE 0L TPAOUN EIKOVO TOV ATOTEAEGILATOS TOV TOLY VIS0V GTOVG

paOntéc.
2.2 ApacTtnpidétnta B. TPIFQNO SIERPINSKI

1. 70 yopvaowo Borov (7 opadec), 2006.

Xm Odpootmpommto B emdivkovpe vo  dwmiot®coovv ot puabntég v
avtoopotdTNTa (Kodwkog E) kot v emoavoinmrikdmmra (kodkdg A) g ta Pacikd
YOPOKTNPIOTIKA TOL Tpry®@vov Sierpinski. Akoun ovapévetral o oxedlacpuodg dvo
emavaA eV G yevvitplog Sierpinski, évoeién katavonong g dadikaciog
onuovpyiag fractal oynudtov. Trtovg mwivakeg 3 ko 4 mopovcidlovial Ta
OTOTEAECUATO TPV KOl UETA TNV TOPOKOA0VONCT ™ avdmtuéng Tov Tpry®dvov

Sierpinski otov vroAoyloT) avtictolyo. AVOALTIKA:
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Xm omAn 1 avaypdaeetor o aplOuog opddwv HE GMOOTY EKTELECT) TV OLO

EMOVOANYEWV.

2 otAN 2 GNUEIOVOVTOL Ol JATIGTMCELS TOV UAONTOV TOL avapEPOVTOL GE

EMOVOANTTTIKOTNTO.

2 o)A 3 ONUEIDVOVTOL Ol SLOMICTMOCELS TOV HLAONTOV TOL OVAPEPOVTOL OE

OLTOOUOLOTNTO.

2 omAn 4 onNUEW®VOVTOL Ol JTICTOCELS TOV HoONTOV TOV OvVOQEPOVTOL

TOGO0 G€ EMOVOANTTIKOTNTO OGO KOl GE OVTOOUOLOTNTO.

2 oTAAN 5 oNUEIMVOVTOL Ol SLOMICTMOCELS TOV HLAONTOV TOV OVAPEPOVTOL OE

YEVVITPLOL GYNLOLTOG,.
21 oTNAN 6 GNUEIDVOVTOL EVOEYOUEVES AAAEG KOTOYPAPES.

X ypouun 1 onueidvetor 0 k®OIKOG (to mepleyOuevo) g Kabe g dvo

GTNANG.
X ypappun 2 mapatifetor o aplBpdg TV OPAOMV LE TIG OYETIKEG KOTOYPOPEG.
2m ypoppun 3 mopatiBeviot ot KOPIEG ATIOAOYNGELS TOVG OVTIGTOLYO.

AvoAuTikd Kotd tov oxedlaoud tov emavaAyewnv  Sierpinski oto @O0

€PYOCIOG TO AMOTEAEGLOTO TTOV:

Yyedioon 2 AwmioTmon Awmictmon Awmictmon Avagpopd | Alho
EMOVOMYEDY | ETOVOANTTIKOTNTOG | OUTOOUOWOTNTOS | EMOVOANTTIKOTNTOS | OF
(kwdkoc AP) | (Kodikdg A) (kodkdg E) KOl QVTOOHOOTNTAG | YEVVTPLOL
(kwd. O)
5 5 3 2
Ot o€ kaO¢ Ooo kavovue H ovyxexpyévy
emovainyn to ETOVAINWELS o1001k0Gio umIopel
Hovpiouéve. piywva | dnpiovpyodvral va. emavolnplel
ihaoialovial, av | 0lo kai ATEPES POPES, TO
Eyovue T KOTAAANAa. | TEPIOTOTEPA 1010, | TYHUA OVTO
Uéao drmeipeg, iyova. emovaloufaveral,
oTeAElWTO GTELPO 01071 1 01001KA.TLO,
UTOPEL Vo,
ETOVOANQPOet dmeipes
POPES.
ITivoxog 3a. H oyediaon tprycovoo Sierpinskiano tovg uoabntés kot o1 kbpieg
OITIOAOYNOELS TOVS
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2T ouvvéyel Kol UETG TNV Tapathpnon emavoinyewmv  Sierpinski  otov

VTOAOYIGTN TO OTOTEAEG LT TALV:

Awmictmon Awmictoon Awmictoon Avagopd oe | AAho

EMAVOANTTIKOTNTOG OLTOOLLOLOTNTOG EMOAVOANTTTIKOTNTOG KO | YEVVITPLOL
QVTOOHOOTNTOG

5 4 2 - 1

Ou éyovv gynuatiorei Amepeg, otov Areleiwto

TOAAG aKxopo pikpoTepa

PIYWVAKIA, 70
aynuazo. otov
vmoloyiot oev

TeAEIOVOVY TTOTE

vmoloyioty paivetal va
Slémovue to idio
PIYWVOo TOAAES PopéS
orAG oty
TPAYUATIKOTHTO.
Plémovue ameipeg
ETOVOINYEILS.

Iivaxag 4a. O1 diamoTrmoels TV LobnTwy Ueta v mopoxolovdnon e
npocouoiwaong Sierpinski

2. N'vpvaoo Ilepaiag (6 opaodeg), 2006.

Yyedracpog Sierpinski oto @OALO epyaciog:

Yyediaon 2 Awmictmoon Awmictmon Awmictmon Avagopd | AAlo
EMOVOANYEDV | EMOVOUANTTIKOTNTOG | OVTOOUOLOTNTOG | EXOVOANTTIKOTNTAS | OF
KO QUTOOUOOTNTAG | YEVVITPLOL
5 4 - -
To wiywva
rorloriooialovrou,
ooeg popég Bélovue
ITivokog 3f. Zyeoiaon tpiycovov Sierpinski
Metd v TopaTipnon ETAVOAYENDY GTOV VTOAOYIGTH:
Awmictmon Awmictoon Awmictmon Avoeopd oe | Ao
EMOVOANTTIKOTNTOG AVTOOLOOTNTOG EMOVOANTTIKOTNTOG KO | YEVVITPLOL
OLTOOLOLOTNTOG
5 4 2 - 1
H ropamive Ot 0 vmoloyiotig
01001K0.010. UTOPEL VO, OVLVEYWDG O10IPEL TO
emovalnplel ameipeg iYWV o€ J1aPopa
POpéS Véa. TPIywVO. Kol KEVA,
01001K0.T10. TOV OEV
TEAEIOVEL TOTE
ITivoxog 4p. Awamoraoels uetd v mpocouoimon Sierpinski
3. S50 yopvacio Keriapaprdg (opddeg 10), 2006.
Yyedracpog emavaiyewmv Sierpinski oto pOALO epyaciog:
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Yyediaon 2 Awmictmon Awmictmon Awmictmon Avagopd | AAlo
EMAVOAMYEDY | EXOVOANTTIKOTNTOS | OLTOOUOOTNTOS | EMOVOANTTIKOTNTOS | OF

KOl QUTOOLOWOTNTOG | YEVVITPLA
10 8 1 1 - 1

oynuoriovrar 640
KO LIKPOTEPQ,
iy, 7OV dev
TEAEIDOVOVY TOTE.
7 O1001K00L0, OVTH
Bo. ovveyiorel
ATEIPES POPES

GTEIPAL TO EVOL LETAL
o70 aAlo.

ITivoxag 3y. Zyediaon tpryovoo Sierpinski

Metd v Topatnpnon ETOVIANYE®DY GTOV VTOAOYIGTY|:

Awmictmon Awmictmon Awmictmon Avagopd oe | AAho
EMOAVOANTTIKOTNTOG OLTOOLLOLOTNTOG EMOVOANTTIKOTNTOG KoL | YEVVITPLLL
OLTOOLOLOTNTOG
8 5 5 1 -
To tprywvaxia avta o | Hopoatnpa ot 6osg | To ayédio oynuatilerar | Hapatnpovue
ovvéyilav va. | emavalpyeig Kot ueyedoverai ot oty
onuiovpyovvror  uéypt | (ueyeBovoeig) koi OVVEYELD, Y10 OTELPO 006vn Ttov
70 A0S TOL KOOLOV av ooufoov PAérw | ypoviko oidoTnua. vmoloyioty
70 1010 oYNuUO. PAémovue dnepeg eupaviferol
ETOVOINYEILS. o Tyn
PIYOVOV
oV
onuovpyei
amepa.
iywva

ITivoxog 4y. Momiotaoeig uetd. v mpocouoiwon Sierpinski

210 youvdcilo avtd Qoaivetor Kobopd OTL M SOMIGTOGN TNG CVTOOUOLOTNTOG

KaTd KovOva GuvodevETal amd T damicTmon g emavainmrikdtrag (evotnta VII

1. kodwoi A, E).

4. 70 yopvacro Karapaprag (opddses 7), 2007.

Yyedraopog emavaiyewmv Sierpinski oto eOALO epyaciag.

Yyediaon 2 Awmiotmon Awmictmon Awamiotmon Avagopd | AXro
EMOVOANYEDV | EXOVOANATIKOTNTAS | OUTOOUOWOTNTOG | EXOVOANTTIKOTNTAS | OF
KOl VTOOHOOTNTOG | YEVVATPLL

7 7 4 4 - -

Ot n drodicaoio. Eroval.oupoveron

ot Oa ovveyiortet 70 1010 TPIYyWVO

OTEIPES POPES OVVEYWDS

ITivoxog 30. Zyediaon tpryovoo Sierpinski
Metd TV TopaTnPNoN ETOVOANYE®DY GTOV VTOAOYIOTY|
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Awmictmon Awmictoon Awmictmon Avagopd oe | AAAo
EMAVOANTTIKOTNTOG OLTOOLLOLOTNTOG EMOVOANTTIKOTNTOG yevviTpLoL
KOl QUTOOLLOLOTNTOG
7 5 5 - -
O vroloyiothg Kavel O vroloyiothg 21ov vmoloyioti
Covp y1riadeg popég elorxolovbei va PAémovue o oovexn

XWPIS TTOUATHUO KoL 1
owadikooio, ooveyilera
yLati to. piywve eivai
dreipo,

ueyeover ta
PIYOVAKLO. TO, OTOLOL
onuIovpPYOvY KO GAAa
IPIYOVAKLO KOl QVTO
Eavaemavoloufaverol

KIVIo1, TOV OLaIpEL TO,
iywva o 0).0 Kol
HIKPOTEPQL TPIYWVAKIO.

ITivokog 46. Momotwoeig ueta v rpoocouoiwaon Sierpinski

H mopéupaon mpaypotomombnke oty aibovca mpofordv tov

oyoAeiov

avtifeTa amd Kamow GAAL YUUVAGLo TOV dgv elyav ovTe dtopavelookomo. ‘Hrav

OU®G TO HOVASIKO YOUVAGLO amd QVTO TOL TTPOyUATOTOONKaY Ot TapeUPAcELS

mov giye avtn ™ dvvardtra. Elval epeoavi to moAd KaAd ToGOoTIKA KOl TOL0TIKA

AMOTELECUATO GE GYEOT UE GALD YOLVAGLO GTO oY VIOl TOL YAOVC.

5. 60 yopvacio Karlapaprés (opadeg 9), 2007.

Yyedlaonog emavornyenv Sierpinski oto AL gpyaciog.

Yyediaon 2 AwrioTmon Awmictmon Awmictmon Avagpopd | Alho
EMOVOAMYEDY | ETOVOANTTIKOTNTOG | OUTOOUOWOTNTOS | EMOVOANTTIKOTNTOS | OF
KOl 0VTOOUOIOTNTOS | YEVVATPLOL

9 7 4 4 - -

K68 popd. mov 0Tl 070 TOPOTAVD

Kofovue évoa tpiywvo IYOVO. UTOPD Vo,

oynuorifovral ONUIOVPYHROW GTEIPQL

ovVEYWDG 010 Tpiywve oTo

TEPIOTOTEPO. KO EOWTEPIKO TOV

HIKPOTEPAL TPIYWVOL

ITivoxag 3e. Zyediaon tpryovoo Sierpinski
Metd v TopaTnpNon EMOVIANYENDY GTOV VTOAOYIGTY.
Awmictmon AwricTmon Awmtictmon Avogpopd og | AMAo
EMOVOANTTIKOTNTOG CQLTOOLOLOTNTOG EMOVOANTTIKOTNTOG KL | YEVVIATPLOL
OLTOOUOLOTNTOG
9 5 5 - 1
H mpoaoéyyion ovth tov Ot 0 voloyiothg 2Tov
PIYAOVOL EVOL ovveyas (OVUGPEL € vwoloyioth
EVIDTWOLOKY OV HIKPOTEPQL TPIYWVAL TO PAémovue
OKEPTEL KOVEIS TWS omolo. CVVEYWDS éva
UTOPOVUE VO oynuatidovrar Ko oTelElwTo
eKTEAEGOVLLE QVTHY TV avaoynuotifovial PIYOVIKO
O1001K0.010. ATEIPES X60G
popés
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ITivoxog 4e. Momotaoeig uetd. v mpooouoiwaon Sierpinski

6. 30 yopvacro Karapaprag (opddeg 13), 2007.

Zyedwaopog Sierpinski oto @OALO epyaciog:

Yyediaon 2 Awmictoon Awmictmon Awmictoon Avopopd | AAho
EMOVOAWYEDV | EMOVOANTTIKOTNTOS | CUTOOUOOTNTOS | EMOVOANTTIKOTNTAS | GE
Ko YEVVITPLOL
OLTOOLOLOTNTOG
13 10 2 1 - 1
H dwadikaoio ooty 270 E0QTEPIKO TOV Méypt vo,
Oa ovveyiorel PIYDOVOD K100
OTEPES POPES onuiovpyodvIoL pel 0o
OVVEYMDG UIKPOTEPQ. 70
100TAEVPO. TPIYyWVA iywvo
Kot 1 d1001K00io;
Lmopel va.
oVVEYLOTEL TOALES
POPES OKOUO.
Iivaxag 3ot. Xyediaon tprycrvov Sierpinski
Metd v TopaTnpNnon ETOVOANYE®DY GTOV VTOAOYIGTY|:
AwricTmon AwmicTmon Awmictoon Avapopd oe | AXho
EMOVOANTTIKOTNTOG AVTOOUOOTNTOG EMAVOANTTIKOTNTOG KO | YEVVITPLOL
VTOOUOOTNTOG
7 4 2 1 1
O vroloyiotig Kavel Eravolaupfoverar To kaBe To tpiywvo
Covp y1diades popég ovvéyela i dlaipeon Tov | Tpiywvo elvou o
XWOPIC CTOUOTHUO KoL PIYOVOD xwpiletal oe | TOAN oTO
Oeiyvel 0Tl Oev HUKPOTEPQL dmeipo. Ooo
TEAELDOVOVY TTOTE TO, KOUUOTOKIO. | TPOYWPOVUE
dompo iywva TOALES dev
popég. Kai TEAELDOVOVY
ovTa 0. TPIyVO.
oynuatiCovv | Oa
aKoun To taé1dedovue
LUKPO. yLO. TAVTOL.
ITivoxag 4ot. Momiotwoeis ueta v rpooopoiwan Sieprinski
7. 40 yopvacio Kahapaprag (opaodeg 11), 2007.
Yyedraopog Sierpinski oto eOALO epyaciog
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areipa piywva

ueyeBover ooveyws to
IV ET01 MOTE Vo,
eupavidovrol oty
08ovn tov voloyioth
0Ao ka1 wep1oTOTEPQL
iywvo. Ta omoio. oty
ovvéyela ueyeBovovial
0A0 ka1 TEPIOTOTEPO
Ka1 &tol oynuotiCovron
véa Tpiywva.

Yyediaon 2 Awmictmon Awmictmon Awmictmon Avopopd | AAro
EMOVOANYEDV | EMOVOANTTIKOTNTAS | OVTOOUOLOTNTOS | EMOVOANTTIKOTNTOS | O
KOl QUTOOLOLOTNTOG | YEVVITPLO
11 8 2 1 - 1
H diodikaoio avtn 270 €0WTEPIKO TOV Méypi
Oo ovveyiorel PIYDVOD va.
AQTEIPES POPES onuiovpyodvIaL Hovpioel
OVVENS  UIKPOTEPO. oho to
010 tpiywvo, iywVvo
ITivoxog 3¢, Zyeodiaon tpiywvov Sierpinski
Metd TV TOpaTHPNCT EMAVIANYEMY GTOV VTOAOYIGTH
Awmictmon Awmictmon Awmiotoon Avagopd oe | Ao
EMOVOANTTIKOTNTOG CLTOOLOLOTNTOG EMOVOANTTIKOTNTOG KO | YEVWITPLL
OLTOOLOLOTNTOG
7 4 2 - -
2oveyeis ueyebovoerg, O vroloyiothg

Iivaxag 4. Momotwoels uetd. v apocouoiwon Sieprinski

8. I'vpvaoro Emavopg (opddec 9), 2007.

Yyedwacpog Sierpinski oto @OALO epyaciog.

Yyediaon 2 Awmictoon Awmictmon Awmictmon Avagopd | AAlo
EMOVOAWEMV | EMOVOANTTIKOTNTOS | OVTOOUOWOTNTOG | EMAVOANTTIKOTNTOS | OF
KOl VTOOUOIOTNTOS | YEVVITPL

9 8 1 - -

Ot g0 eowTepino Ou 000

TOV TPIYDVOD yowpilovue 0

onuiovpyodVIOL iywva

ovvéxela Kouvoovpio, | fyaivovv oo

TPIYWVAKIA, KOl OTI Kavoopio.

oTO UTOPEL Vau

OVVENIOTEL ATEPES

popés

ITivoxog 3. Xyeodiaon tpiyovov Sierpinski
MEeTa TNV TopaTNPNOT EMOVOAYEDMY GTOV VITOAOYIGTN

AwomioTmon Awmictoon Awmictoon Avagpopd oe | Ao
EMOVOUANTTIKOTITOG OTOOUOLOTNTOG EMOVOANTTIKOTNTOG KOL | YEVVITPLOL
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OLTOOLLOLOTNTOG

4 4 1

2Znv 00ovn Tov Eravoloupoverar n 0

vroloyioth 010 e1kova. Mia VTOAOYIOTHG

emavaloufaveror avto emavalopufovouevn Eyxet

OV EUEIG KAVOUE TTO Jladikooia. oVVOTOTNTES

XOPTI ATEIPES POPES OV OEV
&yovue gueig
Ko 101
umopei vo.
KOVEL O0EC
ETOVOLNYELS
Oéler

ITivokog 4. Awamiordoeig uetd, v mpocouoimwon Sierpinski

9. I'2 mepopatikov yopvaciov wav. Makedoviag (opddeg 12), 2008.

Yyedroopog Sierpinski oto @AM gpyaciog

Yyediaon 2 Awmiotmon Awmictmon Awmictmon Avogopd oe | Allo
EMOVOAMYEDY | EMAVOANTTIKOTNTOG | GVTOOUOWOTNTOG | EXAVOANTTIKOTNTAS | YEVVATPLOL
KOl VTOOHOIOTNTOG
12 12 7 7 2
Amepeg popéc (T) Anraovpyodvrar | Ta tpiywva yivovron | Anuiovpyodue
TOAG  Tpiywvo. | Lo Kou ouoia
OV €IVAL OUOLA. | TEPIGTOTEPO. KO iywva amo
E TO OPYIKO HIKPOTEPQ. KoL EIVaL | TO apyIKo
0Aa duoia.

Iivaxag 30. Zyeoioon tprycyvov Sierpinski

270 YOUVAGLO aUTO ONUEIMONKAY Ol €ENG 1O1OUTEPOTNTES OTIS KATAYPAUPES TOV

pontov:

1. Ot pobntég dwmioctmwoayv OTL 01 KOLKIOES KOTA TN OBPKEL TOL TTALYVIOLOV
QOIVOVTOL VO GLYKEVIPMVOVTOL GE KATOEG TEPLOYES VTl Vo elvan ordpmies. Mia
oudda TapaTnpNoe amd TOAD vopig 6Tl Ta onueio ualedovral Kovia oo TAEVPA. TOD
iyovo, oty uéon oev vmapyelr timote. IBovov avty m dwwpopomoinon va
opeiletal otov peydro apBpd opddwv 6To YLUVAGIO OVTO Kol GTN) GYOANCTIKN
EKTELEST] TOV TOLYVIO00, TPAYUO TOV £0(GE UEYAAD aplBd KOVKId®V Kol QPN oE

va Slopavel To amoTELEG U TPV TNV TEAIKN TPOPOAN.

2. Zg andivto mocootd 100% ot opddeg katéypayayv dreipes (Kmokog I') oty

EPMOTNON Y10 TO TOGES POPES UIOPEL Vo eTavaANQTel 1 dladikacio. AtrtioAoynonke
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amd Tov Kadnynt) g TaENG OTL YIvOTOV GLYVA YPNOT TNG £VVOL0G OTO LLoOnUaTIKG

TOVG.

MEeTa TNV TOpATHPNOT EMOVOAYEDY GTOV VITOAOYIGTY).

AwricTmon Awmictmon Awmictoon Avagopd og | AAho
EMOVOANTTIKOTNTOG OVTOOLOOTNTOG EMOVOANTTIKOTNTOG YEVVITPLOL
KOl 0UTOOLOLOTNTOG
12 5 5 1 2
Emovaiappavopevn Anpuovpyodvtat Ameipn Eravéinynm | H dwdwkacio
AEKOVION ocuvéyewn tpiyova | emavaiapPoavopevn ToV {dtov LoV Qaivetat
opoLd LLE TO Kkivnon opowwv potifov atelelmTn Kot
apyKo TPLYOVOV amelpeg GUVOPTOCTIKN
@opég

ITivokog 40. Awamiotioeis uetd, v mpocouoimon Sierpinski

10. I'1 wewpapatikov yopvasiov tav. Makedoviag (opdoes 9), 2008.

Yyeduopoc Sierpinski 6to eVUALO epyaciog:

Yyediaon 2 AwrioTmon Awmictmon Awmictoon Avagpopd | AAro
EMOVOAMYEDY | ETOVOANTTIKOTNTOC | GVTOOUOWOTNTOG | EMOVOANTTIKOTNTOG | OE
KO VTOOUOOTNTOG | YEVVITPLOL
9 5 3 3 1
Amepeg popég Ta pixpa Anuiovpyodvron Méypt
iywva Tov OVLVEYELQ. ULKPOTEPQL va
onuiovpyodvIol | Tplywva wov gival yeuioer
eivau opoio, ouota 70
ueralo toog iywvo
ITivoxag 31. Xyedioon tprycpvov Sierpinski
Metd v TopaTpnon ETAVOANYENDY GTOV VTOAOYIGTN
AwmioTmon Awmictoon Awmictoon Avagpopd oe | Ao
EMOVOANTTIKOTNTOG CQLTOOLOLOTNTOG EMOVOANTTIKOTNTOG KO | YEVVITPLOL
OVTOOUOLOTNTOG
9 6 6 1 -
O vmoloyiotic Exel O vmoloyiothg
ovvaToTnTO, Vo emovalopufavel Omepeg
emavalafer ameipes POPES KOl TA TPIYWVA
POpPES T 01001K0TIL0, ovveyilovv va gival
ouoio
ITivokog 41. Momotwoeig ueta v rpooopoiwaon Sierpinski
177

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212




11. 20 yvpvéaoro Mikpag (opaoeg 11), 2008.

Yyedwacpog Sierpinski oto OAAO epyaciog

Yyediaon 2 Awmiotmon Awmictoon Awmictmon Avogopd | AAAo
EMAVOAMYEDY | ETOVOANTTIKOTNTOS | CVTOOLOLOTNTOG EMOVOANTTIKOTNTOS | OF
KOl QUTOOLOLOTNTOG | YEVVITPLA
11 11 8 9 - -
Ameipeg Tolomlooialovion | o.
0. 1010 Ipiywva Eravolaupfovovrai
ouoia piywva
p. Evo oopuetpixo
emovaloufavousvo
notifo ue éviovo
otoiyeio 10
avlavouevo uéyedog
TV 010V TPLYDHOVOY
Iivaxag 3. Xyeoioon tprycyvov Sierpinski
Metd Vv Topatpnon ETAVOAYEDY GTOV VTOAOYLOTY.
Awmictmon Awmictmon Awmiotoon Avagopd oe | Ao
EMOVOANTTIKOTNTOG AVTOOUOOTNTOG EMAVOANTTIKOTNTOG KO | YEVVITPLOL
VTOOUOOTNTOG
11 7 10 1 -
o. Ezavaiopfaveron O H.Y. ueyeBover Ta wiywva To apyixo
K6 popa n mpwTy 0. Tpiywve. Tov de | emavaiopfavovrar oynuo.
oladikooio paivovtai OTEPOG UTOpEL va
B. Zovéyeia n 1dia H diadikaoio dev yet emovolngrel
01001K0GI0. 0TS TPIV élog, aynuatiCovrai AL uovo
10l piywvo. oo tov H.Y.
AWPIG TEAOG

Iivaxag 4x. Mamiordoeig uetd v mpooouoiwaon Sierpinski

210 yopvholo avtd €ovpe amd ™V apyn wopa moAAEG (9/11) xataypagég

OLTOOLLOTOTNTOG.

12. I"2 reypopotikov yopvaciov tav. Makedoviag (opdosg 6), 2009.

Yyedwacpog Sierpinski 6to @OAAO epyaciog.

Yyediaon 2 AwmioTmon Awmictmon Awmictoon Avagpopd | AAAo
EMOVOAMYEDY | ETOVOANTTIKOTNTOC | GVTOOUOWOTNTOS | EMOVOANTTIKOTNTOS | OE
KOl VTOOUOOTNTOG | YEVVITPLOL
6 5 3 3 1
Amepeg H empdveio tov | o. Aquiovpyodvior Méypt
PIYDOVOD TEPLITOTEPO. Vo,
KOADTTETON KOl | Tpiymva mov ival yeuioel
oynuotilovrol ioo uetolo Tovg 70
ouaoes ouowwv | B. Avéaverai o iywvo
op16uog twv
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PIYOVOV PIYOVOV QAL EIVal
Ta [0

ITivoxog 31, XZyedioon tprycrvoo Sierpinski

Metd TV TopaTtnpNon ETOVIANYE®DY GTOV VTOAOYIOTY|

AwricTmon AwrioTmon Awmictoon Avagopd oe | AXho

EMOVOANTTTIKOTNTOAG AVTOOHOOTNTOG EMOVOANTTIKOTNTOG KO | YEVVATPLO
OQLTOOLLOLOTNTOG

5 4 4 1 -

o. dadikaoia Avta wov Byaivovv | To idio tpiywvo Amouovawaon

ovveyouevn eivau ouoio emavaloufaveror TPIYDOVOD Kol

OKOTATOVOTH ETT iywvo kabe popd. | ameipes Ppopég onuiovpyio

aopiotov ovveyiletal oynuoiiovrog TEPIOTOTEPDV

p. H dradikaoio givou atéleiwTa peydio PIYOVOV

OVLVEYNG KOI TO IYWVOo 10 0TOL0

omotéleaua ivol va, rweptlaufaver ioio,

gupoviCovror oty HIKPOTEP QL TPIYWVAL.

000vn dreipo. Tpiywvo.

Iivaxag 4). Awamotwoeis uetd. v npocouoiwon Sierpinski

13. I'1l newpoapatikod yopvaciov tav. Makedoviag (opadeg 6), 2009.

Yyedioopog Sierpinski oto @AM gpyaciog

Yyedioon 2 Awmiotmon Awmiotoon Awmiotmon Avagpopd og A\Ao
EMOVOAMYENDY | ETOVOANTTIKOTNTOS | OVTOOUOIOTNTOS | EMAVOANTTIKOTNTOS | YEVVIATPLO
Ko
OLTOOUOLOTNTOG
6 5 3 3 1 1
Ameipeg aAld. oyt ue 2ynuotilovroa Anuaovpyodvron | Méypr
70 XEpI ATELPa OUOLOL OVVEYMDS VEO, va
iywva o, omoio, iywva yeuioel
OTOO10KC, HIKPOTEPO. OO | TO
OUPPIKVAOVOVTAL 70 PIYWVo
TPONYOVUEVOL
OV OUWDG
anoteAody
ouiKpoven Tov
opy1Ko0.

ITivoxog 3u. Zyeoiaon tpiycdvov Sierpinski

Metd TV TopaTnpNoN ETOVOANYE®DY GTOV VTOAOYIGTY|

AwrticTmon AwricTmon Awrictoon Avagpopd oe | Ao

EMOVOANTTIKOTITOG OVTOOUOLOTNTOG EMOVOANTTIKOTITOG KO | YEVVITPLOL
OVTOOUOLOTNTOG

5 2 2 - 1

H diodikooio Eraviinyn ouoiwv

emovoiaufavera PIYOVOV

ATEIPES POPES
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ITivoxog 4u. Awamiotroeis uetd, v apocouoimon Sierpinski

14. 10 yopvaow Mikpag (opadeg 9), 2009.

Yyedwaopog Sierpinski oto @OAAO epyaciog.

Yyediaon 2 Awmictmon Awmictmon Awmictmon Avagopd | AAlo
EMAVOAMYEDY | EXAVOANTTIKOTNTOS | OLTOOUOOTNTOG | EMOVOANTTIKOTNTOS | OF
KOl QUTOOLOWOTNTOG | YEVVITPLA

9 8 7 7 1 -
Ameipeg Ou bo | Zynuazilovror 640 KaOe
oynuorilovrol KO TEPLOGOTEPOL PIYwVOD
ovveyela.  dAAa | duoio tpiywva eivai
wiyova. Kar Go ouoio ue
imAaoialovradl. 70 OPYIKO.

Eivor 1o idia
iywvo. Kdbe

Popa. Ta
iywva Tov
oynuorilovrol
eivai ouoia.

ITivoxog 3v. Zyedioon tprycdvoo Sierpinski

Metd Vv Topatpnon ETAVOAYEDY GTOV VTOAOYLOTY.

AwrioTmon Awmictmon Awmictmon Avapopd A\\o
EMOVOANTTIKOTNTOG OLTOOUO1OTNTOG EMOVOANTTIKOTNTOG o€
KOl QVTOOUOLOTNTOG yevviTplo
9 8 8 - 1
H diodikoaoio eivai 2y 00ovn tov Anuiovpyodvror Me tov H.Y.
kG popa. 1 010 Omews | vwoloyioth ovveyeia ouola. elvou mo
KOl TO OmOTEAETUA. paiveral wo iywva. KaTovonTo,
Anuiovpyodvron kobBopd to ypHYopo Kal
oVLVEYELQ 0oL OUUTEPATLLO. TOD OTOTEAEGUATIKO,
iywva. Pyaloue otic aAlo eivar to
EPWTNOEIS 2.0, KOl 1010 mpayuo o
2.p Kavoye Kol UEIS

ITivokog 4v. Miamotwoeis ueta v xpooopoiwon Sierpinski

210 youvaclo ovtd  €yovpe  emiong mapo WOAAEG  (8/9)  xoataypoapég
OLTOOUOIOTNTAS OO TNV apy. AKOUN EVOLOQEPOV EXOVV TPEIS GLYKEKPIUEVES

KOTOYPOPES:

a. 2ty 00ovy tov vToloyioTH PaIVETOL WO KAOOPa TO COUTEPOTUO, TOV Pydious

oTIS epWTNTELS 2.0. Kol 2.J.

B. Me tov H.Y. €ivou mio katovonto, ypnyopo Kol OTOTEAEGUATIKO, GALO. EIVOL TO

1010 TTPAYUO. TOD KAVOUE KOL UELS.
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v. H

oldikooio  eivor kabe @opo n 100 OmWWS KOl TO OTOTEAEOUA.

Anuiovpyodvrar coVEYELD, 0010, TPTYWVO.

Ol mopamdve KotoypopEg €PUNVELOVY TNV ONTIKY TOV HoONTOV Yoo TV

nmapatnpnon enavornyewv otov H.Y., emPePaidvovtag kotd tn yvoun pog tmv

Sdaxtikn a&io Tov £pyov (oyedacpog Sierpinski) mov mpaypatonoincay ot idtot.

15. So yvpvéaowo Bérov (12 opaodcg), 2009.

Yyedwacpog Sierpinski oto @OALO epyaciog.

Yyediaon 2 Awmictmon Awmictmon Awmictmon Avagopd | AAro
EMAVOAMYEDY | EXAVOANTTIKOTNTAS | OVTOOLOLOTITOG EMOVOANTTIKOTNTOG | OF
Ko yevvITpLOL
OVTOOLOLOTNTOG
12 5 1 2 - 5
Ameipeg Hollomlooialovror | Aquiovpyodvror o. Méypt
Anuiovpyodvron 0. 1010 Tplywva 0Ao ka1 puKpoTepa va yeuioel
0Ao ka1 puKpoTepa Aevka ouoia oho to
piyvo. iywva iywVo
p. Ta
iywva
KGmo10!
otyun Ga
evawbodv
ITivoxag 3¢ Zyeodiaon tpiyavov Sierpinski
Metd v TopaTnpNon EMOVIANYENDY GTOV VTOAOYIGTY.
AwricTmon AwrticTmon Awmictoon Avagpopd oe | Ao
EMOVOANTTIKOTNTOG AVTOOUOOTNTOG EMAVOANTTIKOTNTOG KO | YEVVITPLO
QVTOOUOOTNTOG
12 1 2 - -

p. Areleicwotn

y. Zoveyoueva

o. Exavolopfaverar n
01001K0GL0. ETT O.OPLOTOV

1 10l dradikooio

emovoiaufovouevy

O H.Y. emavalaufavet
0. 1010, TPIywva Tov

ATEIPES POPES

ITivoxog 4¢. Awamoraoels uetd v npocouoiwon Sierpinski

210 Youvac1o avtd Exovpe TOAEG oYeTIKA (5/12) KOoTOypOopES TOV OVOPEPOVTL

0T0 YEUIGUO TOV TPlydVov. Evoeiktikd:

o. Méypt va yeuioer 640 1o tpiywvo

B. Ta Tpiymva kamowa otryun Bo evobotdv
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2.3 Apaotnpidtnta I KAaocparoeidn oxquara

1. 70 yopvaowo Borov (7 opddec), 2006.

Me mpoPorny mePIoCOTEPOV  EKOVOV, OYNUATOV KOl TPOCOUOLDCEDV
KAOGUOTOEWDV GYNUATOV GTOV VLTOAOYIOTH OVOUEVETOL Omd TOVG HoONTEC M
dwmictwon TOV  POCIKOV  YOUPOKTNPIOTIKOV TOVG  (ETOVOANTTIKOTNTO KOt
OLTOOUOOTNTA, HE EUEOOT OUMOG GTNV OLTOOUOIOTNTA). AKOUN OVOUEVETOL M
dwmictomon VTapEng KAToov apykod GYNUOTOS (YEVVITPLOG) TTOL OMUOVPYEl TIg
EIKOVEG 1M TIG TMPOGOUOUDGELS, KOl YEVIKELON TOV OOMICTOCEMY TOVS GINV
wpocsyylon g véag yewpeTplag otn eOon. Télog avauéveral 1 SaTOITIOGON TNG
AENC  «awtoouototyTay amd Tovg pobntés. H dwmictwon kor ypnon g
QLTOOUOWOTNTOG OO TOLG HAONTEC amOTEAEL TOV KUPLO YVEOOTIKO OTOXO TNG

OpaoTNPLOTN TGS,

Ytov mivaka 5 epueoavifoviol ot JmoTMOoES ToV uadntdv yo to Pocikd

YOPUKTNPLOTIKA TOV EIKOVOV.

X115 omieg 1-5 mapatifevion o1 Tapamdve Katnyopieg Twv mbavov ovapopov

TOV pontov.

Xm ypopuun 1 n avoypagn 6€ ETOVOANTTIKOTNTO, OVTOOUOLOTNTO, YEVVITPLO

K.0l.
2m ypoppun 2 topatiBetor o apfudg TV OpEdV LE TIG OYETIKES KATOYPOUPES.
X ypappun 3 mapatifevion o1 KHPEG OUTIOAOYNGELS TOVG AVTIGTOLYCL.

AVOALTIKA 01 KOTOYPOQECKATA TOV oYESOU0 ToV emavainyewy Sierpinski

Avapopég og Avagpopég og Avagpopég og Avagpopég og Alo
EMOAVOANTTKOTNTAL, ovtoopoldtra, EMOVOANTTKOTNTO KO | YEVVATPLOL
napaderypo TAPAOELyLOL OLTOOUOLOTNTA
7 4 4 5
Amotelodvror oo Eivou ooy va Ol Eexrvave
OVVEXELS ETAVOLNWELS ovveyiovol to OO EVOL OPYIKO
ONUIOVPYADOVTAS EVO. OYNIULOTO TO EVOL UEOT, oyé010 aT0 0TOIO
OLLOIOUOPPYO TYNUOL. 070 Ao, e oKOTO, VITAPYEL ULOL

Vo, Unv TEAEIDTODY oTaOL0KT

ToTé. ouikpovor.
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ITivoxog Sa. Katnyopromoinon weprypapav twv uobntov yo. tig eikoveg fractal ¢
opaotnpiotntas I oTic KOTHYOPIES EXAVOLNTTIKOTHTA, ODTOOUOLOTHTA, YEVVHTPILO, K.O.
210V MO KATO Tivako 6 TEPIAAUPAVOVTOL Ol KATOYPOUPES TOV GUUTANPOVOLV
TOVG YVOOTIKOVG GTOYOVG TNG dpacTNPOTNTaS, Le TNV EQipEDT) TG TPOTNG GTNANG
(xwowkdg H), 1 omolo amotehel epyoreio EMAOYNG TOV EIKOVMOV- TPOCOUOLDCEDV

g dpactnprotntag I yio tnv TeMKN TpOTOGT oG,

Ot KotaypagEég €00 OmMOTEAOVV amd KOWVOU JAMIGTAOGELS OA®V TOV LaONTOV NG
T4&ng, netd and cvlnnon petald toug. Edikd n mpodtacn ovopaciog amnd OAn v
téén, avopévetar vo  ovadeifel TNV EmOVOANTIWKOTNTO KOl KOpL TNV
OVTOOHOIOTNTA OO OAN TNV TAEN, €VvOElln EmMTLYING TOV YVOOTIKOV GTOY®V TNG
dpactnpomtag. O 0pIGHOC TS AVTOONOLOTNTOG O diveTar amd Tov kabnynt) N
TOV EPEVVITI, OVOUEVETOL 1) SATOTTOON Kot €Eynon g AEENG «OVTOOUOLOTNTO»

Ao TOVG LOONTES AMOKAEIGTIKA KOTA TNV TAPATAVE® O1001KOGTO.
Ewdwotepa otov mivaka 6 onpeidvovtot to €ENG:
2mAn 1: H ewdva mov kaBodnynoe tig meplocdtepes OUAdEC.
2mAn 2: Ot khpieg SOMGTAOGELS TOV HLoONTOV
2mAn 3: Ta Bacikd yopaxTnploTikd 6T 0Toio avapEPOVTOL.Ol OIUTIGTMCELS.
2mAn 4: H npdtacn ovopaciog mov 00nke cuvolkd amd toug podntéc.
2mAn 5: O opiopdg ™ avtoopoldTnToS amd Tovg LadnTéS.

2mAn 6: Av 300nkav kol molo NTaV To KOPLL TOPUSElYHATO EQAPLOYNG TNG
VENG YEMUETPIKNG TPOGEYYIOTG OT GLOT).

2V TpoOTN ypapu avaypdeetol 1 kdbe g dve othAn. Xt devtepn ko Tpitn

YPOLUUN CUELOVOVTAL Ol GYETIKEG OLTIOAOYNGELS TV LAONTOV.

Ewéva mov | Kopieg Baowo Ovopoocia eikévov | Awwtonodnken | Epappoyn
kafodnynoe | domiotdoelg YOPOKTNPLOTIKO OLTOOUOWOTNTO | OTN GVOT
(H)

Brocolli Emavoloppavopeva | Eravainmricotnra | NAI NAI NAI
Romanesco | potifa
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Tpiooidoroteg Avtoopototta EravolouPovoueva | Yrapyer kamoio | Kovvoorid,
EIKOVES i uotifo. oe oo oo Elato
otelelwta oyédia TPIOOIGOTOTEG emovaloufavere
Ko oTeAElwTES EIKOVEG. TOAAES POPES
ODTOOUOIES EIKOVEG. UEXPL Vo, yeuioel
70 YWOPO
T'evwitpa

Ilivakog 60. A1amiot@oels amo oy v T0CH Kol 0LV TV UodnTmy amo Koivob

2. N'opvaoro Ilepaiog (6 opaodsg), 2006.

Avapopég o¢ Avapopég oe Avopopég og Avapopég og A\o
EMOVOANTTKOTNTA, OQLTOOLOLOTNTAL, EMOVOANTTKOTNTO | YEVVATPLOL

Tapadery o Tapaderypa KOl UTOOLOLOTNTO

5 4 1 5 1

To oyéoio dev 1010, dradpouny, idwo | Ta idia oyédia mov

OTUOTOVY TOTE

oynuo, 1010 ypwua.

gV OTOUATODY
oté otny i1
xozevBovon

ITivokog 5p. Katnyopiromoinon meprypapav eixoévav fractal w¢ dpaotnpiotyrag I’

Ewova mov Kopieg Boaowo Ovopooio | Awturmbnke n Eopoppoyn
kaBodnynoe SMICTMOOELG YOPOAKTNPIETIKO EIKOVOV GLTOOHOLOTN T 61N GVoN

Lepiepyeg, ErovaAnmntikdtnra OXI OXI OXI

TOADTAOKEG,

ateleiwTa

OVVEYOUEVES

THolég pikpés | Avtoopototnta

OUOIES EIKOVES

- T'evvitpla
Ilivaxog 6f. Aiomiorwoeis oo 0An v Taln omo Ko1vob
3. 50 yopvdaow Karapaprag (opadeg 10), 2006.

Avopopég o Avo@opés o€ Avopopég oe Avoopég o€ AAllo
EMOAVOANTTKOTNTAL, ovtoopoldtra, EMOVOANTTKOTNTO KOl YEVVITPLOL
napaderypo TAPAOELY QL OLTOOUOLOTNTO
5 4 4 5
O gikoveg eivou i01eg H povoikn ErovalauPovoueva Eravolaufaverar to
oniaon ovveyiler ioia 10 oynuoTa 010 oynuo. oTig
emavaloufiavoviol 0TS KOl 1] EIKOVO, EIKOVES, Eyovue TNV
(ovomepdvovral kol aloBnan otr 0dnyodv
emovoiaupavovrar) 07O GTELPO

ITivoxog 5y. Kotnyopiomoinon meprypoparv eixovav fractal we dpootnpiomyrag I’
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Ewova mov | Kopieg Boaowod Ovopooia eikdévav | Awtvnobnke | Eeoppoyn
kaBodnynoe | damotdoelg YOPOKTNPLOTIKO n TN PLoON
QLTOOLOLOTNTOL

omeipoeioés | Emavolopfavoueves | Emovainmiwkomra | NAI OXI OXI
oynuo EIKOVES

emovalopfovousves | AvToopOIOTITA Eravolaupfovoueves

Kol GTEIPES YIoTl EIKOVES

OTIC EIKOVEC QUTEC

emovalopfavovrar

0. (010, oYnuoToL

ATEIPES POPES.

Ievviitpua
IHivaxag 6y. Alamiotmoeis amd oy v t6én oo Korvo
4. 70 yopvacio Karlapapréc (opadeg 7), 2007.

Avapopég oe | Avogopég oe | Avapopég oe | Avogopég oe | AAho
EMOVOANTTKOTNTA, OLTOOLOLOTNTAL, EMOVOANTTKOTNTO KOl | YEVVITPLO
Tapadery o Tapadery o QVTOOLOLOTNTA,
6 5 4 5 1
Eravolaupfovoueva Amotelovvrar amd | oypuazo. 270 TEP10TOTEPQL
TOAAG ayfuoro pe wapa ToAAG (01 emovalopfavoviar OYNUOTO. VIGPYEL EVOL

HLOVES O100pES TT0,

xpouozo 1 oto ueyedog)

YEWUETPIKA,
aynuato.

OVLVEYDG OOV OTIPAL.

KeVIpiKo onueio. Ao
oT0 T0 TNUELD
apyilel to oynuo va
emovaloufaveror kat

va ueyeBoveral
PAVEPWDVOVTOG

KOADTEPO. TO. CYHuOTO

ITivoxag 50. Katnyopromoinon mepiypapav eikovav fractal e dpaotypiotnrog I’

Ewodva mov | Kdpieg Boaowo Ovopooia | AwatondOnke n | Epoppoyn
kaBodNynoe | SLMOTOCELG XOPUKTNPLOTIKO EIKOVOV OLTOOUOWOTNTO | GTN VO
Brocolli Heprotpepopeves Emavoinrmrkotnta | NAI NAI NAI
Romanesco | xau
emovalouflovoueveg
EIKOVES UE Avtoopototnto Atereiwteg | Ouoies pe tov EIKOVES
TPOOTTIKI] GE TYHUO. ODTOOUOIES | E0.VTO TOVS Paoiouéves
Edikag EIKOVES oty
YEWUETPIOL
oty pvon
yevviTplo
ITivaxog 60. Awamiotwoels anod oA v taén amd Korvov
5. 60 yopvacro Karapaprag (opddsec 9), 2007.
Avopopég o€ Avapopég og Avopopég og Avoopég o€ AA\o
EMOVOANTTKOTNTAL, QLTOOLOOTNTA, EMOVOANTTKOTITO YEVVITPLOL
TOPAdELY O TOPAdELYLLOL KoL 0VTOopodTNTO
6 3 2 5
To omipal Enovaloupfoveror to 2VYKERPIUEVQ, ‘Eto1 omwg omo
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emavaloufaverol 1010 o€ OAeg TIG OUOIOUOPPA, KOl T0 E0MTEPIKO TOV
atéleiwTa EIKOVEG. oteleiwTo oyfuate | Tprymdvon
«yewIETOLY VO
aAlo étoi kot amo
70V Y0 Pyoivel
éva dArog
ITivoxog Se. Kotnyopiomoinon meprypopav sixovev fractal e opaotnpiotnrog
Ewdva mov Kopreg Boowo Ovopaocio Awrtonddnke | Epappoyn
kaBodNynoe | SWMICTOCELS | YOPOKTNPIOTIKO EIKOVOV ovtoopowdTNTo. | o1 PvoN
Brocolli Holvpoppwce | Enavanmukotto | NAI NAI NAI
Romanesco | ateleivrta
oyéoia
Areleiwra Avtoopototta Ateleiwreg Avtoouoidtyzo. KOUVOUTIOL
avaloyixd. EIKOVES (Suora
oynuazo OVDUUETPIKOD | YEWUETPIKG,
(eravdinyn JG0VG oynuazo. uéoo.
opo1wy ot)v id1o to
VEDUETPIKWDV oynua)
OYNUATOV)
Tevvitpua
ITivaxag 6e. Awamiorwoeis amo 0An v 10l amo Korvob
6. 30 yopvacrwo Karapaprag (opddeg 13), 2007.
Avapopég og Avapopég og Avopopég og Avapopég og Ao
EMOVOANTTKOTN T, ovtoopoldtnra, EMOAVOANTTKOTNTO YEVVITPLOL
TapAdELY Ll TAPAOELYLOL KOl UTOOUOOTNTOL
4 8 7 1 1
2OUUETPIKG, OTEELPOELON Blémovue oynuazro. | Eyovve oav H évvoia
emavaloufavouevo ov Paon wo. etkove, | tov faboug,
OYEOLO KO TYHUOTO, emovaloufaveror to | kot ovTh ™me
{010 potifio ovveywg, | avaldetor e apuoviag
70 évo. uéoa. aTo dlAeg idieg
drho HIKPOTEPES

Iivaxag Sot. Katnyopiromoinon mweprypapav eixovev fractal we dpaotnpiotnrog
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Ewdva mov Kopreg Baowo Ovopacio Awrtvnodnke | Eappoyn
KaBodnynoe SLOTIOTOCELS | XOPAKTNPIOTIKO EIKOVOV n oTN QvoN
OLTOOUOLOTNTA
Brocolli Areipoeion Enmavoinmtikotnta NAI NAI NAI
Romanesco. oynuazo
Avtoopototnra Bagiloviai oe | Ouoiopoppo Elazo,
éva unotifo TPAVOG
OLOIOUOPPO
uotifo n
oyt
Avtrypogn Tevvitpla
opyYIKOD
oYNHaTOS
OTEIPES
popég
Iivaxog 60t. A10mot@oels omxo 0An v Taén omo Koivob
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7. 40 yopvacro Karapaprag (opddeg 11), 2007.

1eyéln mwov av
ueyeBovlovv
TapoEVOVY TO.
io10. Emiong
EIVOI COUUETPIKG,

oynuaTo

Avapopég o€ Avapopég og Avopopég og Avopopég og AlAo
EMOAVOANTTKOTNTAL, OLTOOHLOLOTNTO, EMOVOANTTKOTNTA | YEVVITPLL
TopAdELY Ll mapdderypo Kot
QLTOOLOLOTNTO
4 5 4 1 1
Etvar apnpnuéva, O1 mpayteg eixoveg | H eixova Areleioto
emavaloufaveror to | gival vwodiaipeoy | amoteleitor amo | oxédia,
1010 oynuo THG EMOUEVHG. &va axnua woo obvoeon
Eivor oav 10 VTapyEl TOAAEG | ypowudTwy Ko
PIYOVO THG POPES aE VYEWUETPIKDV
opaotnpiotntag A | diopopetika GYNUATOV UE

wpoio Tpomo.

ITivoxog 5. Katnyopiromoinon meprypapav eixovov fractal wye dpaotnpiotnrag

Romanesco EIKOVES
OUVUUETPLKOD

Ewéva mov | Kopieg Baowo Ovopaocio AwatondOnke n E@apupoyn
kaBodNynoe | SOMIGTAOCELS | YOPUKTNPLOTIKO EIKOVOV OQLTOOLOLOTNTOL oTN QvoN
Brocolli Ateleiwteg Enravoinmrikdtnta NAI NAI NAI

X00VG

XG00G

Areleiwtec Avtoopototnta Ateleiwtes | Ateleiwteg duoieg FEAato
OVTOOUOLES EIKOVES LE TOV EQDTO TOVG

EIKOVES OVUUETPLKOD | EIKOVES

T'evwitpua

Iivakog 6. Aomotmaoeis oo 0An v Taln omo Koivob

Mo evolopEpoVca SOMIGTMON OUASOS OO TNV OOUAYVITOPOVIOT OVTNG TNG

TaENG avapépetal otn véa Yeopetpia: Yadpyer kamoio aynuo. wov emovaloufavetar

TOAAES QOPES UEXPL VO YEUITEL TO XWPO, OTWS EIOOUE TTOV DTOLOYIOTH. TNV

veawuetpia tov Evileion doev ooufaiver oto.

8. N'vpvacro Emavopg (opddeg 9), 2007.

Avopopég o€ Avopopég og Avopopég og Avopopég og AAllo
EMOVOANTTKOTN T, ovtoopoldtTTa, EMOVOANTTKOTNTOL YEVVITPLOL

TOPOSEYLLOL TOPASELY AL KoL 0VTOOUo10TNTA,

6 2 2 3 2

Ta oyéowa oev THapatnpodue oyédia | Aidpopo. oyédia Mag divovv
otauoTodv wote. To Tov ovveyiovial e | wov ™mv aloOnon
TYHUaTO KIVODVTOL 70 1010 TYNUa UEXPT onuIovPYOHVTOL e
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OVVEYELQ, YWPIS VO,
IapyEL TEAOS

70 GTELPO GOV VO,
LNy Exovy TéAog

ovVEYMDS

TelE10TNTAG,
KxoBw¢ ko
™V évvoia,
0V

apnpNuUEVOD
Kai1 T0 AmEPo.

ITivoxog 5n. Koatnyopiomoinon meprypopcrv etxovawy fractal we dpootnpiotyrac I’

Kot yeuiler orya
O1Y0. TO YPO.

Ewéva mov | Kopieg Baowo Ovopoocio | AtatvndOnke n Epappoyn
kaBodnynoe | dlamioTOCELS YOPOKTNPIOTIKO EIKOVOV OLTOOLOLOTNTOL ot evon
Brocolli Kivnon tov Enavoinmrkotnta | NAI NAI NAI
Romanesco | dreipov
Taén oto ydog Avtoopotdotnta Taén oto | Evo oynuo. "E\aro,
X00G emavalouflaveror | KOUVOLTIOL
Ko yeuilet orya K.AT.
O1ya. TO YWOPO
- Tevvitpua Tiati
Eva aynuo AlAo emovalopfove
emovalopfaveror 01 €T OTEPO

Kol aynuatider
odon alAa koi
yiati av 1o
oovue oto
HIKPOGKOTIO
eivar 1 0o
Tavro
Aemrouépela
ov
emovalopfove
01 Kol Oivel
70 KAOOIG.

Iivaxag 61. Alamotwoeis and oAy v t6én omo korvoo

[ToAD evol0(pEPOVGES Ol KOTOYPOPEG:

1. Eva oynuo. erovoioufovetor kot yeuilel o1y o1ya to yawpo.

2. Taén aro yaog.

To moyviol

ToL YGovg OTO TUNUO OTMOG TPoOvVOEEPONKE avTO  dev

TpaypaTonmomOnke, kol ogv €yve kapio mopdpole avagopd. Ot dvo KATUYPUPES

npénel vo oyetilovtan pe v mopakoAovOnon ¢ TpoPoAng T®V KAOGUOTOEMV

CYNUATOV Kol TNV EVOEYOUEVT] LETAYVOOTIKY ETEKTACT) TOLG A0 TOVG UaONTES.

9. I'2 erpopatikov yopvaciov wav. Makeooviag (opadeg 12), 2008.
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Avapopég o€ Avopopég og Avapopég og Avopopég og Alro
EMOAVOANTTKOTNTAL, OVTOOHOLOTN T, EMOAVOANTTTKOTNTO yEVVITPLLL
TOPAdELY L. mapadetypLa K0l 0VTOOHOOTNTA
5 2 2 3 2
Opotdopopeeg Eravolaufovoueva | Anepn emavéinyn | ‘Exouvv apyucod
ouVEXDG o€ potifo o omoio ToL {310V oYNUATOS | KOPHO Kot
EMAVAANY eivar (0100 0AAd o | OpOLONOPPES enovaAappavovrol
O10QOpPETIKH EMOAVOANYELG GUVEXELD,
KAiuaxa dnpovpydvTog
opo LE To
apyIKO oyYedia
ITivokog 50. Kotnyopiomoinon meprypapav emovwy fractal we dpaotnpiotnrac I’
Kopreg Boowo Ovopooio eidévev | Alatonodnke n Epappoyn
MG TOGELG YOPAKTNPIOTIKO OLTOOUOLOTNTO oTN QVoN
Ieprodixn ErovaAnmtikdmmro | NAI NAI NAI
OTEIKOVION
SUYKEKPIUEVO Avtoopototnta Eravolaupfovoueva | Emovaioufavoueve | ‘Elato,
GYNUO OV unotifa uotifa KOVVOLTIOL
emavolappaveron , GOUTTOV
KaBmg KA
peyedovovran
- I'evvitpla
AX\o

Iivaxag 60. Awamiotwoeis amd 64y v 16én omo korvoo

Ao T0 Yopvaclo avutd Kot PHETE Katapyndnke n epOTNON Yo THV EKOVA TOL

kaBodnynoe tovg paONTEC Yoo TOVG AOGYOUG TOL OVOPEPOVTOL OTNV EMOUEVN

evomra VIL.3, kot n oxetikr] ot)An apopédnke oto €£€Ng and Tov mivaka 6.

10. I'1 mewpapatikod yopvasiov tav. Makedoviag (opdoec 9), 2008.

Avagpopég oe Avagpopég og Avagpopég og Avapopég og A\Ao
EMOVOANTTKOTN T, ovtoopoldtTTa, EMOVOANTTKOTNTO YEVVITPLOL
TOPASETYLLOL TOPASELY LA K0l 0VTOOUO1OTNTOL
3 3 3 3 -
Tovtod vdpyet To oynuazo Yrapyer ooveyng Olo ta oynuoza
ETOVOANYN poivovral vo, ODTOOUOLOTHTO eIVl OUOLOL LUE TO
orralovv adrd OPYIKO.
TEAIKG, €1val To; Kabe éva
0. XPNOIUOTOIEL £V
oynuora, To
HiKpaivel n 1o
LEYOADVEL KOl TO
emovalopfaver
OVVEYWDS

ITivoxog 51. Katnyopiomoinon meprypopav sikovev fractal e dpaotypiotnrog I’

Kopreg
SMIGTAOGELG

Boowo
YOPOKTNPLOTIKO

Ovopoacia
EKOVOV

Awtondbnke 1
OLTOOUOLOTNTA

Egappoyn
ot evon
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Ernavoloupfovouevo | Eravainmrucomra | NAI NAI NAI
oynuaTa
Avtoopototta Zoveyng 2oveyng Maiavdpoc,
Eravolaufovouevy ODTOOUOLOTHTO. | ADTOOUOIOTHTA, é\aro,
ouoio vy OUOLOL LLE TOV EQVTO | KOVVOVTIIOL
T00¢ KAT
emovalopfavousvo.
aynuaTo.
Ouoro. ue o Tevwitpua
OPYIKO
AXo

Iivaxog 61. Aiamiotaoels amo oln v T0én amo Koo

XopoakmploTikd ToV KoToypadv tng dpactmmpiotrog [T edd sivor - dvetn
¥pAoM S évvolag «avtoopoldTnToy omd tovg pabntég. H évvola opiotnke

OLOPMVA GOV OUOLA UE TOV EADTO TOVG ETAVOLOUPOVOUEVO, GYHULOTOL.

11. 20 yvpvaowo Mikpag (opadeg 11), 2008.

Avapopég og Avopopég og Avopopég og Avopopég og AlAo
EMAVOANTTTKOTNTAL, OLTOOHOLOTN T, EMOVOANTTKOTNTA YEVVITPLLL
wapaderypo Tapaoey o, K0l 0LTOOUOOTNTA
9 3 9 2 -
To uéyebog alraler Enoviinym idiwv | 2tig eikoveg Amneipa gidwia
LE TN OVVEYEQ TG uotiffwv emovalopfavovia 1010 UE TAL OPYIKG,
O1001K0TLOG XWPIG 70, 1010, TYUOTO
600G dmeipa

Enavolaufiveror to

1010 Kou vicdBsic ot

vrapyet fabog. Aev

vrapyel TEA0G

ITivoxog Sk. Kotnyopiromoinon meprypopav sixovev fractal we dpaotnpiomrag I

Kvpieg dwomotdoes | Baouod Ovopooia ewoévev | Awturmbnke Egapuoyn ot
YOPOKTNPIOTIKO n @von
OLTOOUOLOTNTO
Eioveg ywpic tédog | Emovainmukdémto | NAI NAI NAI
Opootnra pe Avtoopototnra Erovaloupfovousvy | Xwpic téAog To kovvovmion,
EMEKTOON opooTHTO TPoEKTaoN THS | TO PDAAaL
Erovaiappavopeveg OUOLOTNTOG KGTo1wv
OUO1OTNTES VTPV,
KoTTOpA,
VIQAOJES YX10VIOD
UIKDOOPYOVIGUOL
T'evvitpa
YOOTIKES Ao

Iivaxag 6x. Awamiotwoeis amd 0An v 10l 0mo Ko1vob

12. I"2 mewpapatikov yopvaciov wav. Makedoviag (opdosg 6), 2009.
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Avapopég o€ Avopopég og Avopopég og Avopopég og AlAo
EMOAVOANTTKOTNTAL, OVTOOHOLOTN T, EMOVOANTTKOTNTA yEVVITPLLL
TOPAdELY L. mapadetypLa KOl UTOOLLOLOTNTO
6 3 3 - -
Eravolaupfovovrai KaOe eixova giye | Eikoveg
OTEIPES POPES oot oynuaTo. emovalopfavousveg,

OUOIES AETTTOUEPEIES

ITivoxog 5. Katnyopromoinon reprypapav etkévav fractal ¢ dpaotnpiotnrac I’

Kopieg Baowd Ovopooio Awrtondbnke | Egappoyn
SOMICTMOCELG YOPAKTNPLOTIKO EIKOVOV n ot evon
OLTOOUOLOTN T
Enavolaupfovoueva | Emovainmrikdmmro | NAI NAI NAI
aynuoTo.
Avtoopototta Ewcoves ue 2ynuozo pe Mmnpokolo,
ouoIES ouoIES otalayuitng,
Aemrouépeles | lemrouépeieg KODKOVVApIQ,
0éVIpo
Tevvitpua
AX\o

ITivaxag 61. Aamotaoeis amo on v taén amo Korvo

13. I'1 mewpopatikov yopvaoiov tav. Makedoviag (opdosg 6), 2009.

Avoopég o€ Avagpopég og Avagpopég og Avagpopég og A\Ao
EMAVOANTTKOTNTA, ovtoopoldtra, EMOVOANTTKOTNTA YEVVITPLOL
TapAdELY Ll TAPAOELy O K0l QVTOOUOLOTNTAL
6 3 3 - -
Eraviinyn Eraviinyn tov
ouo1wv 010V EIKOVV
TPAYUATDOV OTEIPES POPES

ITivoxog Su. Koatnyopiomoinon meprypapav ewovawv fractal we dpaotnpiotnrag I’

Kopreg Baowo Ovopoocio eikdévav | Altomd@bnke 1 Epappoyn
SMIGTAOGELG YOPOKTNPIOTIKO OLTOOLOLOTN T G6TN PvoN
Erovaloupovoueva | Emavoinniukomta | NAI NAI NAI
TPOYUOTO
Avtoopototnta Exoveg ue ‘Ouoieg Kovxovvdpia,
emovoioufavoueves | Aewrouépeies UTPOKOL0,
Aemrouépeiss emovoioufavoviar | ayocpaipio
OOVEXWDS
T'evvitpa
A\AO
Iivaxog 6u. Aomotwoeis oo 0An v taln omo Koivoo
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14. 10 yopvacio Mikpag (opadeg 9), 20009.

Avapopég oe Avapopég og Avapopég og Avapopég og AlAo
EMOVOANTTKOTNTA, ovtoopoldtra, EMOVOANTTKOTITO YEVVITPLOL

Tapaderypa TAPAOELy O KOl 0VTOOHO1OTNTOL

6 3 3 - 2

Aev tedeicrvovy moté KaBe popa Oleg paiverai
Kol o€ KGOt e1kova emovaloppavovra va Eyovy

emavalaufiavoviar to.

010, GynuoTa

KAmo10. OHUELD TOVG

Kawoio fabog
K1 va.
xoveool o€
avto. Hrav
exbopfawtiég

ITivoxog 5v. Katnyopromoinon wepiypapav eikévav fractal ¢ dpaotypiotyras I’

Kopieg Baowd Ovopooia ewdévov | Awturmdnke n Eopoppoyn
SLMIGTMOCELG YOPOKTNPIOTIKO avToopoldTNTA ot ebdon
Aev vmapyel €A0¢ Enovainmtikdétro | NAI NAI NAI
Enrovaiappavopevn | Avtoopoldtnto Ameipa Eravolaupfovoueves | Eraro,
opootTa emoValopfovoueves | Kol OUOIES UE TOV (yevika
ODTOOUOIES EIKOVES | €00TO TODS HEPIKA
ov14), TO
UIpOKOAO,
Oauvor,
10
KOPAAAL
I'evvitpa
Alo
Iivakog 6v. Alamotaoels amo oln v T6¢H amo Koo
15. So yvpvéaowo Borov (12 opaodeg), 2009.
Avopopég oe Avo@opés o€ Avogopég og Avoeopég og AAl\o
EMOAVOANTTKOTNTA, ovtoopoldtra, EMOVOANTTKOTITO YEVVITPLOL
TAPASELY L. TAPAOELY QL KOl 0VTOOHO1OTNTO
10 10 10 2 1
2e OAa ta oyfuata e évo qunuo. tov | 2e kabe aynuotiorel | 1010 pe to apyixo | Eivor ola
VITAPYOVY TOAAES OYNUOTOS gupovi{etor wio. Eraviinyn ex OVGYETIOUEVAL
HIKPOTEPES TEPIEYOVTOL TOALG. | AETTOUEPEID. TTOD ATELPO OPYLKOD e éva
EMOVOLINWYEIS TOD ouo10. T o€ emovalopfaverar OYNUOTOG YEWUETPIKO
UEYOLDTEPOD OL0POPETIKO ovvéyelo, oYnua
uéyebog To 1910 oynuazo
KaOévo wepiéyer emovalopfavovro
OUOL0. YEWUETPIKG. | O J1apopa. ueyéldn

oot

Ouoro. aynuozo.
YLOTI TOLPVOVUE TO
OPYIKO KOl TO
ueyeBovooue n to
UIKpOIivovUE

ITivoxog 5 Katnyopromoinon reprypapav etkévav fractal ¢ dpaotnpiotnrag I’
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Kopieg Boaowod Ovopooio | Awrtondbnke | Epappoyn
SMIGTMOCELG YOPOKTNPLOTIKO EOVOV n TN evoN
QLTOOLOLOTNTO
Eravoiaupfovoueva | Enovainmnikdtra | NAI NAI NAI
oynuazo.
Eravoioufovouevy | Avtoopotdtra Avroouoieg | Avtoduoieg To
ouo10THTAL Ovouélovra KopdAdi, ta
Eva ueydlo oynua &to1 yiati og pola
0010 i€ TO! kde 0EVIpwY,
KOUUATIO TOD O10paveLQ KoTTOpa,
gupavileton KouoTo TG
OUOLOTNTO. UE folacoag
70 1010 T0 KOOVOLTIOlL
apyIKO X0pTO
oPoVYYapl
1010 pe 10 opyiKo Tevvitpua
Alo

ITivaxag 6¢. Aramotaoeis ano oin v t6én omo korvob

Avtifeto amd v mponyoduevn OpacTNPOTNTE, GTO YUUVAGLO OVTO T
QLTOOUOWOTNTO TOV GYNUATOV domioT®dnKe Kol ortioloyndnke oe acvvhbiota
peyaro mocootd (10/12). Akdéun 666nke amd v téén amd Kowov ovTovG10G O

0PI UOG TNG AVTOOUOLOTNTOS GTHV OVOLOGIN TOV EIKOVOV:
Tioti o¢ ka0 d10paveLo eupovICETaL opuoI0TNTO UE TO 1010 TO OPYIKO.
[TpotdOnkav amd kdmotovg pabnTég Kot o1 Kotaypopsg:

Evo ueydlo oynuo. ouolo ue ta KOUUGTIO TOVD M| EXOAVOAOUPAVOUEVH OUOIOTHTO.
Tov €ivor ppaoels oxeddOV TOTOONUEG LE TOV opopd G Bewpiag (kepdiaio 11

2.3.4. kou kepdrawo VII. 1).

2.4 Apaotnprotnta A . Al06TOGT] GUTOOHOLOTTOS

Tpryc@vov Sierpinski
1. 70 yopvaowo Béorov (7 opddec), 2006.

H dpaocmpiomro omockonel ot HoONUOTIKOTOINGN THG YVOGTNG T EVVOLOG
NG OVTOOUOLOTNTOG, LLE TN YPNON TOV YVAOGTOV GTOVS HaONTEG AOYOV OPOLOTNTOG
YEOUETPIKOV oynuatwv. H katoaypagn dekaducod aplfpod otov ekBéTn tov Adyov
opoldrag mov agopd to tpiywvo Sierpinski eivor Tpmtdyvopn yio Toug pabntég
(kepdraro VIl a, 1. 10 Kwdwdg didotacn). Avapévetar @otdco e ) fondeia Tov

TIVOKO OLOLOTNTOG YEMUETPIKOV CYNUATOV, 1) KOTOYPOPT 2% =3 sav EVOLALEGO
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G OVTIoTOYYNG KOTOypopng V0. TUNUOTOG 2 kot TETPAYOVOL 2. H a1TIoAdYNoN
NG KATOYPAPNG KO 1 ovOQOpE o€ O1A0TOON OOTEL £voL VONTIKO GAUO Od TOVG
LB TEG KOl O GYETIKES EPMTNOELS GTO PUALO £PYOCING OMOCKOTOVCAV OPYIKH GE
oLALOYY dedopévav Yoo TN okéyn Tev podntov oto onueio avtd. Ta
ATOTEAECUATO OU®G 6TOVONG TepinTmong (kepaiato VI) kaboc kot n eneepyacio
TOV KOTAYPOPDOV TOV TPOTOV Yopvacsiov to €11 2006 ko 2007 £de1&e 0TL pmopel
vo emdwybel kKou mn kdAvyn ToL TEAELTAIOV WEPOVG OMO TO EMCTNUOVIKO

TEPIEXOLEVO TTOV LOG EVOLOPEPEL ONA. TNG O1AGTOCTG LTOOUOLOTNTAG,.
Edikdtepa otov mivake 7 onueidvovtal ta eENG:

2mAn 1: Evpeon 1ov Adyov opotdtntog e eKtipnomn aptBpod idiwv KoppaTiov
Katd 10 OWAUGLoUO TAEVPAS Kot TaOTIoN TOL €kBETN Adyov OpOWOTNTOG LE

YEOUETPIKN S1AGTOCT. AVaypAQEeTOL 0 0plOUOg TOV COGTMOV KATAYPUPOV.

2mAn 2: Avaypdeetor o aplpuog Kataypoe®dv pe dekadikd ekBétn (cuvniBmg

1,5) otov mivaka Adyov opoldtnTag.
AN 3: Avaypaeetal 1 Kuplo oTloAdYNoN NG KATOYPOPNS 6T GTNAN 2.

YmAn 4: Avoypdeoviol ol KOTaypopés TdV HoONTOV GYETIKE He evOeXOUEVN

OeKaO1KT O140TOON.

2t dgvTEPN Kot TPITN YPOUUN ONUEI®VOVTOL O aplBndg TV opddmv Kot ot

GYETIKEG OUTIOAOYNGELS TOV LaONTOV.

Ebpeon tov Adyov | Kataypaen Attiodldynon Avagopd og
OLOOTNTOG ebém deKadKn
21 = 3 déotoon
(xwdkog 1)
7 4 4 4

Ou dev widope mo
LOVO Y10, pOOIKODG
op10uods alAd kot
Y10, OEKOOIKODG

Mia kouvoipia
didotaon wov Oev
TEPLEYEL PVOIKODS
op10uovs

QITIOAOYNOELS TV HaOnTdHV
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ITivoxog 7a: Edpeon tns oiaotaong Sierpinski orov wivaxa opoiotnrog kot o1 oyetikés
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2. N'vpvaoo Ilepaiag (6 opaodsg), 2006.

H dpactpromra A dev mpaypoatomotdnke.

3. 50 yvpvdaow Karapaprag (opadeg 10), 2006.

Ebdpeon tov Adyov | Kataypoen Autoddynon Avapopd ce
opotdTNTog ekbé deKadkn

21 = 3 ddotoon
10 6 6 4

Avto anuaiver ot
UOVO VOGS OppHTOS
op16uog otov
KOO0 ooV eKOETNG
700 2 Hog kavel 3

Or op18uoi ovtoi
Aéyovrar appnrot
OV GHUOIVEL OTL
0V YPaPoVTaL e
KAdoua, n
diaoroot, umopel
va vl appnTog
ap1Buog

ITivaxag 7y: Ebpeon tov A0yov ouolotyTos

4. 70 yopvacro Karapaprag (opdodses 7), 2007.

Ebpeomn tov Adyov Koataypaon Attioddynon Avagopd oe
opotodTNTog ekbé deK0dKN
2 = 3 duioTaon

7 2 - 2
2 poon
vIapYOLY
armeipeg
Ola0TAOEIC

Iivaxag 70: Evpeon tov Aoyov oporotnrag

5. 60 yopvacro Karapaprag (opddec 9), 2007.

Evpeon tov Adyov Kotaypaoen AttioAdynon Avoopd og
oLOLOTNTOG ex0éT dekadikn
21 = 3 dtbotaon
8 6 2 2
Lozl mpémet va Oo. uropovoe

elvair avoueco oto
1 xou o0 2,
TPOPAVAOG
palovrag dexodiko
exbétn 1,5, i

2Y= 301 dlda
TOAAG dexadixa
yngla (dppnrog)

lowg va onuaivel
0t avTioTOLYEL 08
Kamola

owdoroon

ITivaxog 7e: Ebpeon tov A0yov ouototntog

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212

195



6. 30 yopvacro Karapaprag (opddeg 13), 2007.

Ebdpeomn tov Adyov opotdtnTag Kartaypaoen Attioddoynon Avapopd ce
ekbém deKodtkn
21 = 3 didoToon
12 - 2 1
To y dev vrapyet, Ot 10 véo
EKTOG KOl av piywvo dev Oo
yivetou va givol Exel puo1KODG
OEKAOIKOC ap1Buodg otig
0100TA0EIC

ITivaxag 7ot: Edpeon tov A0yov ouolotytog

Onwg mpoavapéptnke oto kepdiao VII.1. oto youvdoio avtd gpapudstnKoy
Yoo TPOTN eOopa 10 B Kot Y puépog TG dpactnpldTTag oG MEeTA T GLALOYY
OPKETAOV OedOUEVOV GTOV Tivaka 7 amd To mponyoOUEVE. 5 Yuuvaclo, 1
eneEepyacia Toug £de1Ee OTL givor duvaty 1 TPooTabeln OOAKTIKNG a&l0moinong
™mg ddotaong ovtoopotdttag tov Tprydvov Sierpinski. To 3° youvdcio
KoAapapidg ntav 1o mp®To 6OV €mddyOnKe 0 axpipng vVTOAOYIGHOG Kot M

o1TIOAGYNoN TNG.

YVYKEKPYEVO OTO VEO OVTEPO HEPOG TNG OPACTNPOTNTAS OIVETOL GTOVG
nodnTég ypaonpa g ovvapmong: 28 =3 (Br. VI a, 1.10 Sdypappo 3.) To
yYpdonpa amotedel -OTMG Kot 0 Tivakag opoldtras- Pondntikd epyaieio yio va

EVTOTIOTOVV Ao TOVG pobntég ot cvvtetayuéves (1,2), (2,4), (x%,3), (3,8).

H xopmdAn g ovvaptnong Pondd oxdun va eKTiuncovv ot pobntég pe
peyolvtepn axpifeia tov exkBétn (x = 1,6 mepimov) kol vo SOMGTOGOLY T
ocuvvéxeln TV mlavov Tiuov tov x. H obvdeon tov pe 1t Oldotoon
OVTOOUOLOTNTOG TOL TPty@vov Sierpinski (oM yvoot) omd 10 TPOTO UEPOC TNG
dpactnpota A), amotedel TALOV YVOOTIKO GTOYO NG OPUCTNPLOTNTOC. YXETIKN
epMTNOT 0T0 PUAAO gpyaciag aAAd Kot emeENyNoels amd Toug pobntég deiyvouvv
TNV EMTUYIO TOV YVOOTIKOO 6TOY0L 1 O)l. Ta amoTeEAECUOTO ONUEIDOVOVTOL OTY 2N

oTNAN TOoL Tivaka 8.

210 TpiTo HEPOG NG OPUCTNPLOTNTOS EMOIMKOVLE VO, VTTOAOYIGOVV Ol 10101 Ot

padntég 1o y pe m Pon e VWOAOYICTOV TGEMNG Kot TV 0dNyudV xpnons. Téco
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amd o YpAeNUa 0G0 Kot amd TN OldlKAGio VITOAOYIGHOV, OVOUEVETOL TAEOV VoL
dlmotwbel amd Tovg paBNTEG OTL M O1AOTOCT, GLTOOUOLOTNTOS TOV TPLYDVOL
Sierpinski eivor dppnt. Avtd amotelel vEO YVOGTIKO GTOXO TNG OPACTNPLOTNTOG

A.

Edikdtepa otov mivaka 8 onUEIDOVOVTOL Ol OUAOES HE TIG OOOTES KOTOYPAUPEG

o6 e&Nfg:

2mAn 1: Znueidvetor o aplpdg tov KoToypae®v He 0PEST OTN YPOUPIKY|

napdotacn tov ekBén yo To Tpiywvo Sierpinski.

AN 2: Enueidvetot 0 aplpog TV KAtaypoe®dv Tov GLVOEOLY TOV eKOETN Le

1 0146 Tac AVTOOUOOTNTAS. AVapopd Kot emeénynoelg amd Lobntés.

2mAn 3: Znuetdveral o aplipdg TV KOTAYPoPAOV UE JOMIGTOCT TOV APPNTO

ekBétn y1a To tpiyovo Sierpinski.

AN 4: ZNUEIOVETAL 1] KAAVTEPT] TPOGEYYIOT] TNG SLUGTACTG OVTOOUOLOTNTOG

amo TG opLdodeg TV LodNTOV pe fondeio LTOAOYIGTAOV TGEMNG.

X 0eltepn Kol TPiTN YPOUU ONUEWOVOVTAL O aplUdg TV OpAd®V Kol Ot

GYETIKEG OLTIOAOYNGELS TOV LaONTOV.

Ebpeon ot | Xovdeon pe didotaon | Alamictoon KoAvtepn

YPOPIKN OLTOOLOLOTNTOG GppnTov exBE TPOGEYYIoN

TOPAGTACN duotaong

21 = 3 OLTOOHOLOTNTOG
Sierpinski

8 8 6 r=1,5919975

Kou otic allec
EIKOVES TTOV ELOOUE
n daoToon
ovtoouordtnTos Go
elval 0eKadIKOG,
appnrog ap1fudg.
[Mivakag 8ot: Evpeon tov exkbétn Aoyov avtoouolotyTas omo toog nodntég

Mo evolapépovca yevikevon 6to youvacto avtd ntav: Kai otig alles etkoveg

OV ELOOUE 1 OLATTOOH ODTOOUOIOTNTAS Oa EIVOL OEKOOIKOS, ApPHTOS apLOuUdg.

7. 40 yopvaoro Karapaprag (opddeg 11), 2007.
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Ebpeomn tov Adyov opotdtntog Kartaypaoen Attioddynon Avagopd ce
ekBém deKodtKn
21 = 3 didoToon

10 9 3 2

Adbo oty mparTy
eivair 6vo, ovo
oty 0evTépoa. Eival
TE00EPQ, Gpa. 000
oty évo. ko (ioo
eivai tpio yroti
£IVal TO EVOIGUETO

Aev vmapyovv
HOVO OKEPOIES
0100TGOEIS 1
owdoroon 1,5
Ppiokeror
ovaueao. ot
o1doToon UNKog

Ka1 ot 0160TooN
UIKOG KOl TAGTOG

ITivaxag 7¢: Ebpeon tov A0yov ouolotntos

Ebpeon ot YOvdeon pe dibotaocn Awmiotmon KoAvtepn

YPOPIKY OLTOOLLOLOTNTOG appnrov ekBE TPOGEYYIoN

mapdotaon (kmdwog K) drotaong

21 = 3 OLTOOLLOLOTNTOG
Sierpinski

11 8 8 ¥=1,5807

Adoroon dev umopet
va eivar povo 1, 2, 3
oA ueyeBovovrag
&va aynua umwopel vo
Ppodue kou dppnreg
O10.0T0.0EIS AVOUETO.

1. H disoroon e
okovng Ba ervar unoév
rouuo kaz, 0,16.....

2. Eva mopaderyua:
Mo Jemea) ypopun Exet
owdoroon 1 alra umopel
Vo, YIVEL Kol To yoviph
xou tote 1 xou ki,
OVaUEDT. OTO TO EVOL KAl
70 000

3. To yapti oe ueyébovon
2, 6. Mnxog ko1 miatog
Ko Aiyo dyog.

4. Myxog kou mhazog,
0AAG umopel vo. eivau kai
dexadikoi opiuoi
OVOUETO, LUE TOVEXT]
ueyébovon.

[Tivaxoag 8C: Evpeon exbétn Loyov avtoouorotntag

[ToAAég elvar 6TO YOUVAGLO GLTO Ol AVOAVTIKEG KATOYPAPES Yoo TN O1dGTOoN

aVTOOHOOTNTAS (OTNAN 2 TOL Tivaka 8).

8. 'vpvacro Emavopng (opddeg 9), 2007.

Evpeon tov Adyov Koataypagn exbét AttioAdynon Avo@opd o€
opooTNTag 21 = 3 dekodikn dibotaon
8 2 2 4

o. Zg ooty v
wepintwan Ho.
Eyovue 1,5
0100T0GELS KO Ol
2.
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p. H diaoraon
Umopel vo. Eyel
OVYKEKPLUEVN TIU],
uétpo. AAAa pumopel
vo. giye v Evvoio,

TOV ATEPOV, TNS
avvoxns

Iivaxog 7n.: Edpeon tov Loyov ouorotnrog

H evdiapépovco arttohdynon mov avaypdeetor oty 4" 6thAn eivar omd v

{01 opdida oL KOTEYpOYE OTL Eva aynuo. emovaioufavetal kot yeuilel a1ya a1y to

XWOPO GTNV TPONYOVUEVT dpacTnploTnTa.

Ebdpeon ot YOvdeon pe dbotaon Awmictmon Kolvtepn

YPOPIKN OLTOOLLOLOTNTOG appnrov ekbE TPOGEYYIoN

mapdotaon drotaong

21 = 3 OLTOOLLOLOTNTOG
SierpinskKi

6 8 6 =1,6

Hivaxag 8n: Evdpean exbétn Adyov avtoouorotnas

9. I'2 merpopatikov yopvaciov wav. Maxkedoviag (opdadeg 12), 2008.

Ebpeomn tov Adyov opotdtntog

Koataypaon

ekbé
915

3

Attiodldynon

Avagopd oe
deKodtkn
dtotaon

12

10

5

4

Eivor avéueoa oto
1 ka1 oto0 2

1.H diaoraon
eivou petalo 1 éwg
3, apa ot
O100TAoEIC givol
OTEIPES.

2. Yrépyoovv
KOTO1EC
Aemrouépeies un
0POTES TOV EYOVV
OEKAOIKES
O100TAsEIC.

3 Ot diaotdoeis
Umopel vo, glval
aKEPAIES 1]
OEKOOIKES, OV
eluoote o€ Oéon
va 1o
Kataldfovue 010t
EUTEPLEYEL TV
Kivon ko Exet
OTEIPES
ETOVOANYELG.

Iivaxog 76: Ebpeon tov 10yov ouolotnrog
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H xotaypoaey), o1 owaotdoeic umopel va eivar oképoies 1 OEKAOIKES, O10TL

EUTEPIEYEL TNV KIVHON KOl EYEl GTEIPES EMOVOLNWEIS Elvarl otV ovoio 1 eENynon

g Oewpiag aAld mpocOitel oyeddv auéocme ot dev gluaote o Béan va To

Katodafooue, TPAYUO TOL OEiyvel Tr OLOKOAID ATOJOYNG MG OEKAOIKNG M

GppnING d1oTACNG.

H dvckoiio avt) @aivetal kot otov mivakae 8, 01ov mapoAlo mov SameTOONKE

oVVOEST TOL €kBeTn UE O146TOOT VTOOUOLOTNTOG OO TOAAEG OHAdES, 4 OUAOEG

TEMKA Katéypayav: Aev motedw 0Tl VIAPYOVY OEKOOIKES OLATTATEI.

Ebpeon ot YOvdeon pe dtbotacn Awmiotmon KoAvtepn

YPOPIKN CLTOOLOLOTNTOG appnrov exbéT TPOGEyyIon

napdotacn diotaong

2% = 3 OLTOOHOLOTNTOG
Sierpinski

10 7 12 ¥=1,585

Tati eivou duoio pe tov
£00TO TOV ONAAON UE TO
apyIKo oynuoTioTel. Aev
TLOTEDW OTI VIGPYOVY
OEKOOIKES OLOOTAOELS

Ilivaxog 86: Evpeon exbétn Aoyov avtoouoiotntag

10. I'1 wewpapotikov yopvacsiov tav. Makedoviog (opdoss 9), 2008.

Evpeon tov Adyov opotdtntog Kotaypaogn AttioAdynon Avogopd og
ek dexadikn
21 = 3 dtotaon

9 7 2 2

Etvon avapeoa
oto 1 kot ot0 2

O11 o1 diootdoElc
oev gival
arépoieg. Ymapyet
o ooveyouevn
Kivon. Yrdpyet

AVTOOUOLOTHTO.

ITivaxog 71: Evpean tov Aoyov opoiotntag
Ebpeon ot Yhvdeon pe didotaon Awmictmon KoAvtepn
YPOPIKN CQLTOOLOLOTNTOG GppnTov ekBETN TPOGEYYIoN
TOPACTOON ddoTaong
21 = 3 OLTOOHLOLOTNTOG

Sierpinski

8 7 9 r=1,585

Toi etvou ouoto ue to

OPYIKO KOL DTGP0V

ATEIPES UN OKEPALES

O1a0TAoEIC

[Tivaxag 8. Edpeon exbétn Aoyov avtoouoiotntag
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11. 20 yvpvaowo Mikpog (opaodeg 11), 2008.

Ebdpeomn tov Adyov opotdtnTag Kartaypaoen Attioddoynon Avapopd ce
ekbém deKodtkn
21 = 3 didoToon

11 8 1 6

a To y eivau Aiyo
ueyodbtepo amo
15

p. domotddrvooue
ot1 O¢ Pyaiver

o. O1 diootaoelg

elvau 000 Ko 0 )
wepimov 1,6

B. 0 ap1Buog twv
dlaoTdoeV gival

aKpifas alra 0eK00LKOG YLaTL O
EEpovpe ot o exbétng dev eivai
exbetng dev umopel | axépoiog
Vo gIval 0sKaOIKOS
Iivaxag 7x: Edpeon tov A6yov ouo1dtntog

Ebpeon ot YOvdeon pe dibotacn Awmiotmon KoAvtepn

YPOPIKNY CLTOOLOLOTNTOG appnrTov ek TPOGEyyIon

mapdotaon drotaong

21 = 3 OLTOOLLOLOTNTOG

Sierpinski
11 8 9 v=1,585

Ereion omov ko av
ppiokeoar 600 fabia ko
av wog Ba gival to 010
UE TO OpYIKO
oynuatidovra,
QDTOOUOLOTHTO

o. Eme1on to
iywvo
emovalopfaverar
OTEPES POPES OAAG
TOWTI(ETOL UE TO
opYIKO EVOL
appnrog apruds

. To x mpémet va.
elvar appnTog EXEION
70 PIYWVO
emovalopfaveran
1010 [E TO apyIKo

Iivaxog 8x: Evpeon exbétn Aoyov avtoouoiotntag

Elvar @avepn n duckoAio Tov pantdv va amodeytovv Ott pia d1detacn unopet

va glvan dekadIkOc: Aiomiorwvovue 0tl dev fyoivel oxpifaog alla EEpovue ot o

eKBETNG dev umopel vo. eivar deKaoIKog

12. I"2 mewpopotikov yopvaciov tav. Makedoviog (opdosg 6), 2009.

Ebdpeomn tov Adyov opotdtnTog Koataypaoen Attiodldynon Avagopd og
exfé dexadikn
2% = 3 ddotoon
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6 6 3 2

o Ilepimov 1,6 o. Ot o1

p. Aev eivou 0100TAOELS ETval
OKEPAIOG ETELON ATEIPES ETELON OEV
eivau o€ kivion. elvou aképoieg.

B. Tiati oty poon
eV VITAPYOVY
aKpifeic
O100TA0EIC

Ilivaxog 71: Edpean tov Aoyov opoiotntag

210 youvdéolo autd ot pontég Katéypayav omd v apyn s OpactnploTnTog
(omd tov mivaka 7 akoun) x = 1,6 mepimov ot didotaon Sierpinski. Qotdéco avtd
TO0 TOAD KOAO TPOO amoTéAeca Oev PeATiOONKE 0T GLVEXEWD Kol Ot paBNTEC
TETVYOAV TN XEPOTEPN dVVATY TPOGEYYIOT GE GYEON ME TO GAAO YOUUVAGLO GTOV
EMOUEVO TIVOKO. XTNV KOTOYPOQN Yiati oty @von OEv VIGPYOvY OKPLPEIS
O100TAOELS, EVVOEL OKEPALEG OLOOTAGELG. AVTO £YLVE TPV YIVEL OTOLAONTTOTE CYETIKN

ava@opd og dAlo KAaoUATOEWY| GYNUATO (OTNV ETOUEVT OPACTNPLOTNTA).

Ebpeon ot YOvdeon pe dibotacn Awmiotmon KoAvtepn

YPOPIKN CLTOOLOLOTNTOG appnrov exbét TPOGEYyIoNn

TOPAGTACN drotaong

21 = 3 OLTOOLLOLOTNTOG
Sierpinski

6 4 6 r=1,6

Tt ovoraotixa eivai
70 1010 UE TOV EQVTO TOV
LLE GppnTH d1doToon
Iivakxog 81.: Ebdpeon exkOétn Loyov avtoouoiotntog

13. I'1 mewpopotikov yopvaciov tav. Makedoviag (opdoss 6), 2009.

Evpeon tov Adyov opotdtntog Kotaypaoen Attiohdynon Avagopd o€
ekbé deKadtKn
21 = 3 dbotoon

6 6 - 3

a. Mropei o1
OlOOTATEIC VO
eivar aképoieg 1
Oyl ETELON TO
PIYWVO QVTO OEV
&xel Té1oG.

. Aev vmdpyel
T€T010. O10.0TO0N
y. Omowadnrote
eival daotoon

Iivaxag 7u: Edpeon tov 10yov opoidtyrog
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Ot avtipatikég Kataypagés: Adev vmdpyer tétoia oaotacy. Omolaonmote eivol

owaotaon, givor GAAN pia £vOeEn ™ SVOKOALNG QITOd0YNG U OKEPAING OLOGTACTG

oo TOVG podNTEC.

Ebdpeon ot >Ovdeon pe dibotacn Awmictmon Kolvtepn
YPOPIKN OLTOOLLOLOTNTOG appntov exbé TPOGEYYIoN
napdotacn duotaong
21 = 3 OLTOOLLOLOTNTOG
Sierpinski

4 3 6 ¥=1,585

ol to tpiywvo Eyel O ap1Buog twv

emavaloufovousvny OEKAOIKDV YHPiwV

ODTOOUOLOTHTO. OTO aAldler Aoy g

OTEIPO KIVHong

Hivaxag 8u: Evbpeon exOétn Adyov avtoouorotntag

14. 10 yopvdoro Mikpac (opddeg 9), 2009.

Evpeon tov Adyov opotdtntog Koataypaoen AttioAdynon Avogopd og
ek dexadikn
21 = 3 dibotoon
9 8 1 5
To 3 eivai évac o. O1 d1aotdosic
TEPIEPYOG elvou amepeg

ap18uog, arlo ue
KATT010 TPOTO TOV
amlomoooye

. Apod o ap1Buog
TV 0100TOCEDV
elval 0eKaOIKOG
XWpIG TEAOG, eivai
Omw¢ o1
ETOVALNYELS,
elival dreipeg

y. O1 drootaoeig
70D TPIYWVOD EIVAL
000 K01 TO )

ontaon 1,5
Iivaxag 7v: Edpeon tov Adyov ouoiotnrag

Evpeon ot XHvdeon pe ddotoon Awmictmon KoAvtepn
YPOPIKN OLTOOLOLOTNTOG appnTov ekBE TPOGEYYIoN
TOPAGTACN duoTaong
21 = 3 OQLTOOHOLOTNTOG

Sierpinski
9 7 9 r=1,585

o. Aev umopovue vo.
fdlovue aprBuo
O100TATEWY ETELON O
op10uog mwov Pprroue
0ev €IVal aKEPALOG.
Extog kot av yiverai va
umerto 1,59.... aAlo dev

Ere1on 1o wiywvov
Oev el TEA0G yial
o070 KO 0 eKBéTNG
elval 0eKaOIKOG

(dppnrog)
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70 &yove 0100)TEL.

p. o1 draotdoeis eivai
1,65 ka1 avto ovpPoiver
yLoti To TPIiymwvoo
sierpinski eivai épo1o
Ko 0gv Eyel TEAOG

Iivaxog 8v: Edpeon exOétn Loyov avtoouoiotnrog

Yhpyovv opKeTEG EVOLOPEPOVTES KATAYPAPES, TAPOAO OV dE YPNCUYLOTOINCAV

™ AéEN avTOONOLOTNTA:

Ot dwaotaoceig eivar 1,65 kou avtd oopfaiver yioti to tpiywvoo Sierpinski eivai

OUOLO KO OV EYEL TEAOG.

Qotdéco elvar @oavepn M OvokoMa TV ponTOV vo amodeytodv OTL [

dudotaon pmopel va givol dekadtkoc pdota dppnrog aplduog, o€ avtibeon pe to

o0ca Exovv Oy Tel puEYPL TOTE:

Aev umopovue va forovue opifuo drootdoewy exeion o opiBuog mov Ppnroue oev

eivar axépoiog. Exktog kot av yivetar va uret 1o 1,59.... dlio dev 10 Eyovue o1daytel.

15. S0 yvpvaowo Boiov (12 opaodceg), 2009.

10 2

Evpeon tov Adyov opotdtntog Koataypaogn AttioAdynon Avogopd og
ekfém dexadikn
21 = 3 didotoon
12 10 5 6
To y eivou o. Kawotpia
0eKAOIKOG owdoroon
apiludg, 1,5 TPOPAVAG.
To y ppiokerar Adoroon
avaueoo aro 1 ka1 | avroopolotnrog,

yLati gival aynuo
0010 UeE TOV
£00T0 TOV.

B eivou o
Karvoovpia
diaotoon

7. 0 aplOuos twv
0100TGoE@V VoL
oexooikog 1,5
yLati 1000 givat o
exbétng

0. dev eival
ovvaTov va

VTGP OVY
OEKAOIKES
O100TAOEIS

IHivaxag 7&: Edpeon tov Aoyov opoiotyrog
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210 YOUVAG10 avTd EYovpe omd TV apy TS OpacTNPLOTNTOS TIG TEPICCOTEPES
opdoeg (10/12) amd 6Aa Too GAAG YOUVAGCLO VO GTUELOVOLYV OeK0OIKO £KOeTN Kol vo
oV aitoloyovv. Agv dwmotdbnke kopd SvokoAio TV podntdv 610 Vo
amodeyTovV 0Tt pua ddotoon umopet va eivor dekadtkoc (6/12 opddeg). Mo moAd
evolpépovca TPOPAEYT amd TV apyn TG opaoctnpotros (amd Tov mivoka 7

axoun):

Kouvovpia oiaotoon mpopovag. AiGotoon ovtoouoloTnTog, yloti givar oynuo.

OUOL0 UE TOV EQDTO TOV.

Evdiapépov éxouv kat ot KoToypagés:

apod 0 aplduog TV 0100TATEMY EIVOL OEKAOIKOS YWPIS TEAOG, €ival OmwS o1

ETOVOANYELS, EIVAL ATEIPES,
01 J100TATELS TOV TPIYWVOD €ival 660 Kol To x onioon 1,5.

AMG €xovpe Kot dVO OUAdES TOV KaTEypoyav: Agv givar dvvoToV va DIOPYOVY

OEKAOIKES O1AOTAOEIC.

Ebpeon ot YOvdeon pe dibotacn Awmiotoon KoAvtepn
YPOPIKN CLTOOLOLOTNTOG appnrov exbét TPOGEYYIoN
napdotacn dtoTaong
21 = 3 OLTOOLLOLOTNTOG
Sierpinski

10 10 10 v=1,589

o. Etvai o Aoyog Ta véo aynuazo

oUOLOTHTOG TOV 1010V eivar ouola e 10

OYNUOTOS OPYIKO UE GPPNTES

p. O Aoyog véeg 0100TA0ELS

QDTOOUOLOTHTOS OEV

opileton

y Avtoouorotnta emeldn

70 TPIYWVO EIVAL OUOI0

UE TOV EQDTO TOD KOl OY1

e dlia iywva

(ouorotno)

Hivaxag 8&: Evdpean exétn Adyov avtoouorotnog

Eivar 110m @ovepd 6TL 1 amodoyn g deKadIknG d146Taomg OV NTOV EVKOAN Yo
toug podntéc. Omwg mpoavapépOnke opwme oto kepdroaro VI 3 ko avaeépeton

oV TeEMKN TPOTAOT] 6TO KEPAAO0 X, 1M U omodoyn TG HETA TO deVTEPO PEPOG
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Kot To TPito HEPOGS TNG dPAGTNPLOTNTAS, TEPLOPIGTNKE TEMKA 610 25% mepinov Tmv

podntov.

2. 5. Apaotnpiotnta E. Npapul von Koch kai ypauun

Cantor

9. I'2 aepopatikov yopvaosiov wav. Makedoviag (opddeg 12), 2008.

H pobnuotwomoinon tg didotacng avtoopodtrag neplopiletor oo péxpt
TOpo. yopvaoio oto tpiymvo Sierpinski. To tpiyovo Sierpinski dev givar to povo
OYNUO TNG KAOOUATOEWOO0VE YEMUETPIOG, Ol HaNnTég moTOG0 oTa OAAL Epyaciag
Y. TOLG AOYOLG oL avapépovtatl oto kepdrao VII. 3 kol oty tehkn mpdTaon
010 KepdAaio X, gpyalovtar kopla pe avtd. Avtd Opmg dgv glivar apketd yuo vo
YEVIKELTEL 1] O140TOCT) ALTOOUOLOTNTAG G dALD GyNaTo TNG VELg Yempetpiog. T
tov Adyo avtd mpootédnke 010 PUAAO epyaciag pa véa dpactnprotnta E, pe v
ypouunn von Koch kot v ypapun Cantor. Ta Pacikd avtd oyfuoto ™G
KAOOoHLOTOEWOVG YempeTpiog epapudloviar 6to e€Ng ota eOAA epyaciog oe KO

nmapépPaon katd ta £t 2008 kot 2009 pe Tovg £ENG YVOGTIKOVS GTOYOVG:

1. O mpdT0g YVOOTIKOG GTOYOG TOV VEMV OPACTNPLOTATAOV OVOPEPETOL GTN
omoT oyediaon 000 ETAVOAMYEDV TV VEOV GYNUATOV OTwg dNAadn Kot yvoTav
uéypt topa povo pe to tpiyovo Sierpinski. To amoteAéopoto mopatifevrar oty
In oA tov mvakev 9 ko 10 émov avaypdeetal o aplBUog Tmv opdd®my Tov To

TETUY ALV,

2. H dwdwcacio evpeong g O146TO0NS 0VTOOUOOTNTOG YivETOL TAEOV YWPiG T
Bonbela tov gpevvnt) N TOL KAOMYNTY, € OAOKANPOL amd Tovg pobNTéG oE 2
fruoto:

a. Me vrevBopon ¢ avtiotoyng dwdikacioag tov tprydvov Sierpinski ko
péTpnon v evVYPAPU®V TUNUATOV TPV KOl LETA TV EMOVOANYN. ZnTeitol and
TOVG HOONTEG 1) JTUTTMGN EVPECTG TNG SLACTUCTG VTOOUOLOTNTOG e d1Kd TOVG

Aoya. Idavikd yio ) ypoppnq von Koch @ Me tpimdaoiaoud e apyikie nlevpdg
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oynuatiotnray tedika 4 iowa ququata. Ko m ypapun Cantor: Me tpiriaciaouo e
OPYIKNG TAEDPAS TYNUATIOTHKAY TEALKG, 2 1010, TUUOTOL.

B. Xm ovvégen Onteiton o oynuoticpdg g e€lowong  ddoTaong
OQLTOOUOIOTNTOS TOV VEMV OYNUOTOV (0€ ovTioTolion HE TNV TPONyoOUEVN

dpacTNPLOTNTA) OO TOVG HOONTES:

v v ypapuny von Koch. «Meg tpumhoociacpd g opyikng mAgvpdc

oynuotiotnkay telMkd 4 idwo tppotay.  (Avopéverton to 3% = 4)

vy v ypapun Cantor. «Me TpuTAOCLOGHO TNG  OPYIKNG  TAELPAG

OoYNUOTIOTAKAY TEMKA 2 1610 Tpfpotay.  (Avopéveron to 3% = 2)

Xy ovcio avapévetal pe Okd Toug A0y 0 aAyOPlOIOg Kol 6T GLVEXELD N
elowon g d1dotaong avtoopotdtntas. Ta arotedéopata, dSniadn o aptBudc twv
OUAd®V LE CMOTN OWTVTMON Kol CYNUOTICHO NG e&lowong g ddoToong
OVTOOWOLOTNTOG CNUEIDOVETOL 0TI 6THAEG 2 Yo T ypoupun von Koch kot 3 ko

Cantor avtiototyo otovg mvdkeg 9 kot 10.

AxoroVvBwg {nteitor va vmoAoyiotel pe T Yvootn Sodikacio 0 VTOAOYIGUOG
¢ dudotaong avtoopotdotntas. H xoddtepn mpooéyyion onuewdvetolr otnv 4n

oA TV Tvakov 9 kat 10 ywa ) ypouur von Koch kot 3 ot Cantor avtiotouyo

3. H ypappr Cantor €xet 1dwitepn onpocioc omv KAAGUOTOEWN YemueTpio
(xepdAoro VII 1.12). Zntodpue amd Toug Hobntég va Katoypdyouy Tig dSopopE Tov
JlmoTOVOLY G OYEom To GAAO oynuota mov yvoploav. Ot xupldtepeg
KOTOYPOQES ONUEDVOVTIOL OTIS OTHAES 5 Yo tnv dtadikoacio Kot 6y v

dlgoTao, Tov Tivaka 9 avtictoyo.

4. Téhog (nreiton n Ta&voéunon oynudToVv TG EVKAEIEING Kot KAOGHOTOEIOOVG
yeopetpiog (ev0Oypoppo Tufpa, onueio, tpiyovo, tpiymvo sierpinski ypapun von
Koch, koxhog, tetpdymvo, ceaipa, kOPoc, kovog, cpovyydpt Menger), e oxéon
™ 0140TOGT AVTOOUOIOTNTAS TOVG ¥ 6€ OTNAEG Omov y=0, 0<y<lI, y=I1, 1<y<2,

x=2, 2<y<3, y=3 (evomra VIII 3.6.2. ko tehMxn wpdtaot kepdiaio X).
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To tehevtaio avtd pépog g mopéupaonc (dpactnpiotnta E pépog III) dev
ePLEYEL vEo YVooTikd ot1dyo. H taivounon avt) omotelel OU®G M0 TEAIKT
a&lohdynon kotd to £ 2008 kot 2009 yio ™ damictmon ™G KaTOVONnoNg omd
TOUG UaONTEG TV SlPOPAV TV CYNUATOV EVKAEIOENG KOl KAUGLATOEWO0VG
YEOUETPlOG. XTOL OYNUATO 7OV OvoEEPOMKaY 7o TAve mepAapPavetor To
cpovyyapt Menger, teleimg AyvmoTo 6TOVG HoONTEC oYNUe TG KAACUOTOEWO0VG
veopetplag (kepdiao VII kmowkdc Ad). Aeov mpoPindel 10 oynuo oto
dwpavelookomo {nrteitor kot 1 dkn Tov tagvounocr. Ot cmoTég KaTaypapés Tmv
TOPOTAVE GYNUATOV CTUEUDVOVTOL GTIV GTHAN 5 Y10 T YVOGTA GYNUATO KOt GTNV
oTAn 6 yw 10 Qyvocoto oceovyydpt Menger otov mwvaka 10 avtictouyo kot
amoTeEAOVV e TOV TPOTO avTod pio TeEMKN a&toddynon (kepdioawo XI1.2) yo v
EMTLYIO TOV GYETIKOV UE TN SLACTACNG AVTOOUOLOTNTOS YVAOCTIK®Y GTOY®V TWV

dpaoctnprotmtev A, E.

Yyediaon 2 Awtonoon ymuatiopog | Kolotepn Awdikoocio | Atdotaon
EMAVOAYEDY | AOYOL g elomong | mpooéyyion Cantor Cantor
Cantor QVTOOUOLOTNTOG dibotaomng
(kwducds Ay) OVTOOUOLOTNTOG
12 12 12 x=0,62 Mévoov To amotéleayio.
anepa ioo, o1opépet
uetalo toog | mopolo mwoo
evBoypopuo | eivar 6ot
TuuoTa appnrol
ap18uoi 010t
eivai
HIKPOTEPO THG
uovadag. Avto
ovupaiver 016t
70 08DTEPO
HEPOS TN
eliowong eivai
HIKPOTEPO OTTO
70 TPATO.
IMivakag 96 Zxovy Cantor
Yyediaon 2 Awtdnoon Zymuotiopds | Kaivtepn Toa&wvéunon Ypovyydpt
emavoalyenv | Adyov ™mg TPOGEYYIoN YVOOT®V Menger
von Koch avtoopoldtag | e€icmong dlaoToong oynubTov (K®d1KdC
(kKoo AP) OLTOOHOLOTNTOG AJ)
9 9 9 ¥=1,269 12 8

ITivaxag 100: I'pogun von Koch xar tedixn talivounon

Ymp&e por oxetikn] SuokoAios HOVO GTOV GYEOOGUO TMOV EMAVOAYEDY TNG

ypouung von Koch (3 opddeg amétvoyov), avtibeto pe ™ ypapun Cantor dev

vrnp&e TpoPAnua. 4 opdoeg dev tagvopnoay cootd To ceovyydpt Menger.
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10. I'1 wewpopatikod yopvaciov tav. Makedoviog (opdoss 9), 2008.

Yyediaon 2 Awtonoon Yymuatiopog | Kolotepn Awdwkocio | Attioddynon d1doToong
emavoalyeny | Adyov g e&lomong | mpooéyyion Cantor Cantor
Cantor OVTOOUOLOTNTOG dibotaomng
OLTOOLOLOTNTOG
9 9 9 ¥=0,62 Mévovv Ere1on ta kopudria givor
Povlitoe, Ayotepa amo v opyn
TeAiToEC,
oKoVY).
Ameipeg
TeAiToEC
ITivaxag 91: Ziovny Cantor
Yyediaon 2 Awtdnwon AMoyov | ZynmuUaTiopog Koivotepn Tagwounon Spovyydpt
EMAVOAYEDY OUTOOLLOLOTNTOG g e&lomong TPOGEYYIoN yvootdv oynudtov | Menger
von Koch ddoTtoong
OVTOOUOLOTNTOG
6 6 9 r=1,27 8 6

Iivaxag 101: Tpouun von Koch kar tedixy tolivounon

Ymnpée Eava oxetikn duokolia 6Tov oyedlocud Tav exavaiyeny von Koch, 3

opddeg dev Ta&vouncav cmatd To ceovyydpt Menger.

11. 20 yvpvacwo Mikpag I'l (11 opddsg), 2008

Yyediaon 2 Awtonoon Yymuaticpog | Kaidtepn Awdikooio Attoddynon duictacng

emavolyenv | Adyov g elomong | mpocéyyion Cantor Cantor

Cantor OLTOOLOLOTNTOG drotaong

OVTOOUOLOTNTOG

11 11 11 ¥=0,621 Mopia onueio. | o. Eivar to povodixo mwoo n
, OKOVY, 010.0T00N EIVOL AVOUETO.
Ameipeg oto 0 ka1 oto 1
Povlitoeg . diopéper emerdn n tyun
teditoec ¢ J1aoTaoNS EIVal
Znueio 0<x<I eme1on
UIKPOOKOTIKES | oynuatilovial 1yotepa
VPPOLUUES 10100 KOUUGTIO!

Iivoxog 9x: Zxovy Cantor

Yyediaon 2 Awtdnwon AMdyov | Zynuatiopoc Kolotepn Tagwounon Zpovyyapt

EMAVOAYEDV OVTOOHOLOTNTOG ™mg e&lomong TPOGEYYIoN yvootov oynudtov | Menger

von Koch didotaong

OLTOOLLOLOTNTOG
10 8 10 r=1,265 9 8
ITivoxog 10k: Ipogyuai von Koch kou tedixs talivounon
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Olec o1 opddeg damioctwoay Aveta Kol cwotd T dtodikosio (adyopifuo) Ko
dltvmmoay Ty Elcmaon d1doTaong avtoonoldTTag TG Ypauung Cantor. TToA G

KOTAYpopES ottioroyovv 1o 0<y<1 ¢ S146TacNg TG HE O EVIOPEPOVTA IGMG:

Awagpéper n tiun ¢ odotaons, sivar 0<y<lI erei1on oynuotilovor Lyotepa ioia

Kouuatia,

£voelEn koTavomong g OANG dtodikaciog EDPECNC SLAGTACTG AVTOOUOIOTNTOG.
Q61660 dVO OUAdEG OMETLYOV GTNV TASIVOUNGT KoL TPELS OUADES dEV TAEIVOUN GOV

T0 GPovyyapt Menger cwotd.

12. lIewpapatikd yopvaoio wav. Makeooviag I'l (6 opadeg), 2009

Yyediaon 2 Awtonoon ymuatiopog | Kolotepn Awdikocio | Attiohdynomn didoToong
EMAVOAYEDY | AOYOL g elomong | mpooéyyion Cantor Cantor
Cantor QVTOOUOLOTNTOG didotaomng
OLTOOUOLOTNTOG
6 6 6 ¥=0,6 KOV o. Eneion to. kopudria eivor
Ameipeg Ayotepa kota 1/3.
Povlitoeg P Emeion 3>2

ITivaxag 91: Xxovy Cantor

Yyediaon 2 Awtdnoon Aoyov | ZynmUaTiopog Koivtepn Ta&wounon Spovyydpt
EMAVOAYEDY OVTOOLLOLOTNTOG g e&icmong TPOGEYYIoN yvootdv oynudtov | Menger
von Koch ddoTtoong

OVTOOUOLOTNTOG
4 4 6 r=1,27 5 5

ITivaxag 104: T poyury von Koch xou telikn taéivounon

2xeddv OAeg o1 opddeg tavopnoay cootd 10 cpovyydpt Menger.

13. Ileypopatiké yopvaowo tav. Makedoviag I'2 (6 opddec), 2009

Yyediaon 2 Awtdnoon Zynuotiopds | Kolvtepn Awdwacio | AttioAdynon didotacng
emavoalyeny | Adyov g elomong | mpooéyyion Cantor Cantor
Cantor OLTOOLOLOTNTOG dibotaomg
OLTOOLOLOTNTOG
6 6 6 ¥=0,621 Amepn Erei1on eivau to uovo mwov
oKOVY). apyiler oamo 0.6....

Iivaxog 9u: Zixovy Cantor
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Yyediaon 2 Awtdnwon AMdyov | Zynuatiopoc Koivtepn Tagwounon Spovyydpt
EMAVOAYEDV OVTOOLLOLOTNTOG g e&lomong TPOGEYYION yvootdv oynudtov | Menger
von Koch didotaong

OLTOOLLOLOTNTOG
5 5 6 r=1,265 6 6

ITivoxog 10u: Ipogyui von Koch ko tedikn talivounon

Olec o1 opdoeg Tavopmcav cmotd to ceovyyapt Menger.

14. 10 yopvacio Mikpag I'3 (9 opadec), 2009

Yyediaon 2 Awtonoon Yymuatiopog | Kolotepn Awdikocio | Attiohdynomn d1dotoong
EMAVOAYEDY | AOYOL g elomong | mpooéyyion Cantor Cantor
Cantor QVTOOUOLOTNTOG didotaomng
OLTOOLOLOTNTOG
9 9 9 ¥=0,621 Amneipeg o. H didoraon eivor karw
UIKPES omo 1 eme1dn moipvovue
VYPOUUES Ayotepa kouudTiol
Oa peiver p. H diaoraon eivar 0<y<lI
oKkovn , EMELON TO KOUULATIO YIVOVTAL
KOLOPK A1yotepa. amo to. apyiKa
Iivaxag 9v: Ziovy Cantor
Yyediaon 2 Awtdnoon AMoyov | ZynmuUaTiopog Koivtepn Ta&wounon Spovyydpt
EMAVOAYEDY OVTOOULOLOTNTAG g e&icmong TPOGEYYIoN yvootdv oynpdtov | Menger
von Koch ddoTtoong
OLTOOLOLOTNTOG
8 6 6 r=1,265 7 7

ITivoxog 10v: Tpouun von Koch kai telikn tacivounon

Oleg ot opddeg damicTmony 6T TN S1001K0GT0 Kot S TVTOCOV GMOGTH TNV

e&lowon d1dotaong avtoopoldTnTaS TG Ypouung Cantor yopic Svokorio. Zyeddv

OAeg o1 opdoeg (7/9) ta&vounoay Ta GyNUata Kot To seovyydpt Menger cwotd.

15. 5° yopvaoro Borov I'l (12 opddec), 2009

Yyediaon 2 Awtdmoon Zynuotiopds | Kolvtepn Awdwacio | AttioAdynon didotacng

emavoalyeny | Adyov g elomong | mpooéyyion Cantor Cantor

Cantor OLTOOLOLOTNTOG dibotaomg

OLTOOLOLOTNTOG

12 11 11 ¥=0,663 Kovxkideg, o. Eme1on oo ta 3 kopudtio
oKOVH, oynuotiotnray 2 ioio
Ameipeg . Aropéper emerdn ta
teditoeg xouuazio, Eyvoy Aiyotepo. (2)
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| Kau éyrve 0,6..

Hivaxag 9¢: Zicovny Cantor

Yyediaon 2 Awtdnwon AMdyov | Zynuatiopoc Kolvtepn Tagwounon Ypovyydpt
EMAVOAYEDV OVTOOLLOLOTNTOG g e&lomong TPOGEYYIoN yvootdv oynudtov | Menger
von Koch didotaong

OLTOOLLOLOTNTOG
11 10 10 r=1,26 10 10

2m dpactnploTra

ITivoxag 10&: Tpoyur von Koch, talivounon

ypoppig Cantor wg eng:

Ere1on and to 3 kopudtio oynuotiotnkoy 2 ioia.

ToMEG kotoypoég (7/12)  artodoyodv 1o 0<y<l 1tng

Otv kotaypagéc ovtég elvar moAd woyvupn €voelln katavomong g OANg

dwdkaciog gdpeong ddoTaons avtoopoldtnTas. Avo OHAdES OmETLYOV OTNV

tagwvounon yevikd, Kabag kot 6to ceovyyapt Menger.

Etvon @avepo, o6tt pe ™ véa dpactmpuotmro E 1 kotavoémon g dppning

OIGTAGN G OLTOOUOLOTNTAG KOl O GMGTOG VIOAOYIGHOG TNG aENOMNKOY ONUOVTIKA

oe O Ta yopvdola tov etdv 2008 kot 2009. Tlepartépm cuyKeVIpOTIKY avdAvon

TOV OTOTEAECUATOV KOODG Kot 1 €mMAOYN NG TEMKNG TpdTaong akolovbel ota

EMOUEVO dVO KEPAAMLAL.
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KE®. IX
Ocushiouévn Osmplio.
Tpito népoc:
YVYKEVTPOTIKA ATOTELEGUATO,

3° 6T6810: Avaivon TOTOV EMAEKTIKIG KOOIKOTOINoM
(selective coding).

210 Tpito ko teAevtaio otddlo avaivong tomov BepehMopévng Bempiog yiveron
EMAOYN TOV dd0UEVOV (KOOK®OV) TTov Ba otnpiovv TV KeVTpikn 10€a (COre) g
pog avantuén Bewpioc. To téhog TG avaAvong TV OEOOUEVDV SLapaiveTol OTOV
napovolaotel Bempntikdg kopeopde (theoretical saturation, Jonson B, Christensen
L, 2008), dniaon 6tav Kopio véo mAnpopopio Kot kopio BeAtioon g KeVIpKNg
10€0¢ oev avadvetol TAEov amd TV enelepyacio TOV 0ES0UEVOV. ZTNV TEPIMTOON
LOG KoL LETAL TV KOTIYOPLOTTOINGT TNG TPOTNYOVUEVNG EVOTNTOG, TO ATOTEAECLLOTO
OA®V TV YOUVOGI®V GUVOMKA oV OpacTNPOTNTO, KOl 1 emtvyic 1 Oyl TV
YVOOTIK®OV oTOY®V ovoidovior d1eEodikd oty evotta avt|. H avédivon Oa
avadeiEel v TEMKN pag mPpOTOom, KaODG Kol TOvg KmOkovg mov  Oo
ocoumeptAneBodv 1 Oyt oe avtiv pe oxetikn emeénynon. Ta amotedéopota
TapoTifEVTAL GE TEAMKOVG GUYKEVIPWOTIKOVG Tivakes (mivakag 'l éwg mivakag IM9).
H otatiotikn eneéepyacio ToV GUYKEVIPOTIKOV OEGOUEVOV TOV TIVAK®OV OVTOV
yivetar eueOvNig 6€ OOYPAUIOTO TOV OKOAOLOOVV Kol OVTIOTOLXOLV GTOV KAOE
napondve mivaka (Xotinmoavteing, ©. 1998), kot apBpodvton pe tov ido tpdmo
(O1dypappa I'l g Sdypappa I'9). Téhog tekunpidvetol o Be@pnTiKOS KOPEGHOG
(theoretical saturation) ce kGbe dpactTnPlOTTA YOPIGTE GTNV OVAAVONG HOG. XTO
oUVOAO TNG TPOTAoNG O Oe@PNTIKOC KOPEGUOC OVOPEPETAL OTNV OpPYN TOL

emopevov kepaiaiov X 6mov mopatifetor oAokAnpouéva 1) TEMKT Hog TpdTao.
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3.1 XuykevipoTikd anoteréoporta dpactnprotntog A : Hayvior
TOVL Y G0VG

Ta amoteléopato TG OpacTNPOTNTOC A OA®V TV YUUVOCI®OV GUVOAIKA

TOPOVGIALOVTOL GUVOTTTIKA GTOV TOPUKATM THVOKOL:

Topv. 7° Iep | 5° 7° 6° | 3° 4° | En | 1T m|2° Im|Im |1 |5°

B K. K K | K K v2 vyl | M v2 |yl |M | B
Opasd. 7 6 10 7 9 |13 1119 |12 9 |11 6 |6 |9 |12
A T1 4 3 8 5 6 |4 - |- 5 5 |5 2 |2 |3 |8
% 57 50 80 71 67 | 31 42 55145 |33]33]33]67
Kovkideg | NAI | NAI | NAI [ NAI | N | N OXI | N | N N [N | N | OXI
OKOPTILES
A.doung | NAI | NAI | NAI [NAI | N | N N N [N N |N | N | NAI
A o 5 3 5 4 6 |8 5 3 |3 3 11 |3 |5
Au. B 1 - - 2 - - 3 1 |5 - |1 |3 |5
Zov. 6 3 5 6 6 |8 8 4 |8 3 12 |6 |10
% 85,7 | 50 50 85,7 | 67 | 67,7 67 44 |1 72,7 150 | 33 | 67 | 83,3
'Etog 2006 2007 2008 2009

Iivaxag I'l: Zovolikn mapovoioon s opaoctnplotntos A

2NV TPAOTN YPOLUU CNUELDOVOVTOL TA YOUVAGLOL PE TN GEWPE TV TapenPlcemy
(my. 7° B=7° youvacio Borov), kabdg kar o apldpdg tov opddwv epyaciog tov
pantov (opad. 7). Xtn 0e0TEPN YPOUUY ONUEIDVETOL GE OPOUO KOTOYPOPDV
opdd®V Kol TOGOoTO KaTaypap®v 1 dvvardtnte mwpofreyns (A.IL) mpwv v
EKTELECT] TOV TOLYVIO0V. XTI GLVEYELD O YOPOUKTINPIOUOS TOV KOVKIO®V KoTd TNV
EKTEAEDT TOL Ty VooV cvvortikd (okopmieg NAI 11 OXI) ko ) damictwon g
ecTepKNG doung (A. doung NAI 1) OXI) petd tnv ektédeon ot Tpitn Kot TETOPTN
ypouun avtiotorya ypauun. H aitiohdynon g epedviong tov tprycdvov Sierpinski
pe Baon o. otedepéc TapaniTPOVS 0TO TALYVIOL 1] P. TEPLOYES CLYKEVTPMOTG,
onueiov éAEng péoa o©t10 TPiyove, KOOMG KOL O GLVOAIKOS aptOudC
UTIOAOYNGE®V aVTOV otV TEURT (At a), éxtn (Aw. B), kot EBdoun ypopun
Zvv. %) oavtioctoyyo. Xty OYoom  YPOUW ONUEIOVETOL TO £T0G TOV

Tpaypoatortomnke n kabe wapsppoon.
A7o TOV TVOKO SOTIGTAOVETOL OTL:

1. AveEdptnto omd TIG apyIKES KATOYPOPES TPV TO TOLYVIOL TOV HoONTOV Yo
™ dvvatotnta TpoPAeyNc N Oxl, OAEG Ol OpAdES HaBNTOV G€ OAO TO YLUVAOL,
GUUUETEYOVTOG Ol 10101 TNV €EEMEN TOL TToY VIS0V, SlomicTOGAV KAt TNV e£EMEN

TOV OTL 01 KOLKIOEG TOVG EIVOL GKOPTIES 1] TUYOIES 1 OLAOTOPTES K.ATL.
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Y& dvo povo yvpvdhoiwa ILTILM. I'2 2008 kot 5° yvuvéoio Boiov 2009
dlomioTmooy ot LadnTéG Yo TIC KOUKIOEG TOVG OTL POIVOVTOL CUYKEVIPMUEVES GE
drapopetikég meployés. [TiBavov avtn 1 dapopomoinom va oPeileTal GTOV PEYAAO
aplOpd opadwv TV cuvykekplévev youvaciov (12 opddeg onAadn amd 24
ToLAdyIoTOV poNTéc ava TN, mov £owoav maveo amd 480 Kovkideg oTIg
olpdveleg), Kabmg KOl OTN OYOANCTIKOTEPY, EKTEAEGT TOL TouyVidowv. Ta
TOPOTAV® APNoaV v SPAVEL TPOLO TO ATOTEAECUO TPV TNV TEAKN TPOPOAN|

OTMOG TPOOVOPEPONKE.

2. H dwanictwon g epedviong tov tpry@vov Sierpinski ot cvvéyeia vanpée

kaBoAkn (108 otig 109 opdodeg).

o tovg mapamdve Adyovg Oempovpe OTL N YVOOTIKY] GUYKPOLGT)
OWmMGTOONKE 6TO OVVOLO TOV KOTOAYPUPOV TOV RHOONTOV, Kol OTL 01
YVOOTIKOL 6TOY0L TNG OpaoTNPLOTNTOS OTTMS TOPOVOLAGTIKAY GTNV EVOTNTO

VII 2, Tétoyav 6tov péyieto ovvato fadpd.

O e€nynoelg tov pabntov yoo v epedvion tov Sierpinski gpeaviCovrot

GUVOTTIKA GTO ETOUEVO YPAPNLLOL:

Auvatémra TpoBAeywng pIv, eERynon Sierpinski peta
TO TraIXVvidl o€ TooooTé %

100
—e— AuvatéTtnTa TTPORAEWNS

80
60 W /’ —=— Egiynon: Zraepoi
20 AN r TTapdueTPOI

20 o E&nynon: Mepioxég
ouykévrpwong, €Agng

My2.09

Micypopo I'l: Avvatotnro mpoflewns mpry, ko eENynon UETE, TO TOLYVIOL OTIS OO
KOPIES QUTIOLOYNTELG.
O e€nynoelg tov amoteAéopatog pe avalnmon otafep®V TUPAUETPOV GTO
oy viol (pol ypopun) vreptePEl TV VTOAOITMV KOTAYPAPDV, KOl AVTITPOCOTEVEL

nepinov 55% tov amovioewv Tov pobntov. Ot eEnynoeig pe Poon meployés
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OLYKEVTPOONG N onueimv EAENG (kitpvn ypoauun) eivan Ayotepeg (pe e€aipeon 10
2° youvaoio Mikpag).

Evdewktikd: Adev nrav mpayuotikd toyaio, vIopyovy TEPIOYES TOV TPOPOVE TO.

ONUELOL KL EYOVUE ETOVOAGUPOVOUEVA OUOLA TPLYDVA.

Tétolov €idovg AmavVTIOEIS AVTITPOS®TELOLY TO 15% TEepimov TV KATOYPAPDY
ovvolkd (PA. dwbypappa I'l). H dwapopd @aiveton va pewmveral pe v tpoodo
tov mapepPdcewv Wb 10 teAevtaio €rog 2009. ABpoioTikd o1 COGTEG
attiohoynoelg mopapévouy mepimov oto 70% otobepd oe dhec TG mapepPaoers,

TOGOGTO TTOL O& PEATIDVETOL YPOVOLOYIKAL.

O Bewpntikdc kopeopdg oto onueio avtd @aiveton va €xel emélbet, Ko
Bedtioon g SpacTnpldTTaG Yo TANPEGTEPT EMTVYIO TOV YVOOTIKOV GTOXWOV O

QoatveTon duvar.

H dpaocmnpiomra A amotedel onpovikd PEPOG TNG KEVIPIKNG 1OE0C TNG TEAMKNG
pog wpdtaong (kepdiowo X).

3.1.1 Emdoyq kodwkov A, B (dvvardétnte mpofreyng 1 Oxy) ywo va

CLUTTEPIANPOOVV 6TV TEMKI TPOTOON.

2m dpaoctnpdotra A givor amapaitnto va yvopicovv ot pantég to tpiywvo
Sierpinski, yio va umopécovv vo avoyvopicovv TO TEMKO OTMOTEAEGHO OTIG
dwpdveles. T Tov A0yo avtd m dpactmpomta pe to Tpiyowvo Sierpinski
TPONYNONKE TG OPACTNPIOTNTOG LE TO TOLY VIOl TOV XEOVG GTA TPDTA YOUVAGLO (TOL
¢t 2006, 2007). Zvykekpipéva Katd v €pgvva pog o 8 youvdowa peta&d 2006
kot 2007 gpeaviotnrkoy cuvolikd 52 (A+B+AAA0) oyeTIKES KATOYPOPES:

A Al B Alho
Avvozdtmrog Avvotdtmrog AdOvotn

npoBreyng TpoBAeyng TpoPAeym

YEVIKGL TPLYDOVOL

30 opdioeg 10 opdideg 19 oudideg 3 opddeg

Iivaxog I'. 1.0 Avvatotnto. mpofleyns , kataypapés twv etawv 2006 xar 2007
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210V mopamave Tivoka 1 dvvatdtnTa TPOPAEYNG GLVOAMKA EIVOL GTO GYETIKA
VYNAO m0606Td 57,6% TmV KATOYPOPOV Kot 1 aduvapio TPOPAEYNS 6TO GYETIKE
YOUNAO 36,5%. Avtd €ywve wiitepo eppavég 6to 5° youvdaoto Kaiapapidg mov
epnpaviCel 10 péyloto amd oo To yopvaciwe mocootd 80% oOTIG KaTaypopEg

amodoyns ovvatodtntag tpoPreync (PA. mivaxa I'1).

210 youvdaotla petd to 2008 Eekivovoape v mopéuPfoon pHe To moryviol Tov
YAOLG KOt 01 LOONTEG KATEYPOPAY TNV ATOYT TOLG XMOPIS v £X0VV VIO TOLG TO
tpiymvo Sierpinski 1 omolodnmote Tponyovevo gpébiopa. Metd TV eKTELEST] TOL
oy vidlov yvotav dtakomn g dpactnplotntog A, akolovbovoe Tapovciast Tov
tprycdvov Sierpinski (n dpactmpionta B glvar amopaitnt yio v avayvopion g
E0MTEPIKNG OOUNG TOL ToyVIOOV) KOl KOTOTY YwvoTavV 1 TOPOLGINCT) TV

SLPAVELDV TOL T VIdo0 6To T€A0G TG dpactnprotntag A.

Xto yopvdolwe tov etov 2008 kar 2009 mov mpaypoatomombnke pe OV

Tapomave TPOmo M TApPEUPACT), TO OMOTEAEGUATO TOV KATAYPAP®V 58 opddmv

nrav:
A Al B Alro
Avvotdtmrog Avvotdmrog AdOvon
TpoBieyng TpoPieymg npoieym
YEVIKG TPLYOVOL
30 opddeg 22 opudodeg 23 opdodeg 5 opddeg

IHivaxag I'. 1. Avvatotnta mpofleyns , kotaypopés twv ety 2008 xar 2009

2tov mivako 1 dvvatdtnto TpdPArewng givarl oto 51,7% TV KaTOYPAPOV KoL 1
advvapio TpoPreyms oto 37,9%, GEPOVTOG TIG SVO AVTIANYELS TO KOVTIO GTOV
OVIGUO TV avTIMYE®V oL avapipetal ot PipAtoypaeia ( kepdiaio VII. 1.1 ko

1.2, kodwkoi A xon B).

2V TeEMKN TPOTAGT HOG 1) GEPE EKTEAEONC TV JPACTNPOTHTOV £lval oVt

TV mapepPdoemv Tov etmv 2008 ka1 2009 (kepdiaio X. 1, 2).
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Sierpinski

Sierpinski 6A®v TV YyopvVOGI®OV GUVOAIKA

TOPOKATO TivoKo.:

3.2 XLuykevipoTikd amoteréoparta dpastnprotnrtes B: Tpiyowvo

Ta amotedécpata g dpactnpomrag B katd v ektéheon emovoAnyewv

TOPOVCIALOVTAL GUVOTTIKG GTOV

Topv. | 7° | Tlep | 5° | 7° |[6° [3° (4 |Ex |II |II |[M2|II |II |MIl |5°

B K. | K K K K v2 |yl v2 | vyl B
Oudd. |7 | 6 10 |7 9 13 |11 |9 12 |9 11 |6 6 9 12
Sierp. |5 |5 10 |7 6 13 |11 |9 12 |9 11 |6 6 9 12
% 71| 83 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Enov. |5 |4 8 7 7 10 |8 8 12 |5 11 |5 5 8 5
Avt. 3 |2 1 4 4 2 2 1 7 3 8 3 3 7 1
E+A 2 |- 1 4 4 1 1 - 7 3 9 3 3 7 2
Tev. - - - - - - - - 2 - - - 1 1 5
‘Etoc | 2006 2007 2008 2009

Hivaxog I2: Xyeoiaouoc kot dromiorioeig Sierpinski

2 YpOoUUn 2 TOV TIVOKO 0vVOypapoOVToL Ol OHASES KOl TO TOGOGTO OUAd®V ava
YOUVAGCL0 OV o)ediocaY 6OOTA TIG EMOUEVES Emavaiyelg Tov Sierpinski. Amd Tig
137 opddeg ovvolkd ot 134 oyediacov omOTH TIG OLO EMOPEVES 1 KOt
nePLocOTEPEG EMAVAAYELS ToL Sierpinksi. to tpdTa dVo YVUVACIO TPEG OUADES
ATETLYOV OTN OYEOIOOT), GTA VITOAOUTA YUUVACIO 1| CWOTH oYediaon eivar otabepd
oto obvoro (100% PBA mivaxa [2) tov opddwv. XTic emodueveg 3 YPOUUES
avaypaeovTal ot SamIeTOCES TOV LodnTdV Katd Tov oxedlacud tov Sierpinski.
2m ypopuun 3 tov mivoko ovaypaeoviol 0CEG OUAdES KATO OOMIGTAOGELS TNG
oldIKaciog  avaeépovial  6€  EmMAVOANATIKOTNTOE, Ot  Ypouun 4 o

OUTOONOLOTI|TO, OTI YPOUUN S5 GE EMOVUATTIKOTNTO KOlL GE CLTOONOLOTI|TO.

poli kot otn ypappr 6 e YEVVATPLO GY1LLOTOC.

Ot mapoamdve KoToypoaeég eV Umopohv vo afpoloTovv Yiati TOAAES POPES

EMKOAOTTTOVTOL TEPIOCOTEPES AVAPOPES Lall, EVOEIKTIKAL:
2nUati{oviol GmEPa OUOLA TPLYDVO TO, OTOLO0, GTAOLOKC, TUPPIKVIOVOVTAL.

Ot JmoTOCES TOV HaONTOV CLUTEPIAAUPEVOVY YEVIKA TNV OVTOOUOLOTNTO
KOL T1 GLVEYN EXOVAANYN, YU OLTO KOt 1 TETOPTH KO TEUTTY YPOUUUY GTOV VoKL

Ko oto duaypappo I'2 (pol kan kitpvn ypouun) oxeddv tavtiloviat. To dedopévo
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avtd ovupovel pe T OBswpio, OTOL O OPWOUOE TNG  CLTOOUOIOTNTOG

ocvumepthapfavel v eravoainmrikdOtnta (kepdioo VII 1.5).

Alamotwoeig Sierpinski

14

1(2) N /f\ « —e— EmmavoAnmImiKOTNTO

8 /z\’_‘//\: L — \\ ///\\\ N —=— AuToopoIOTNT

j \/ A / 'V/ = \\\:. EmravaAnmmikotnTa Kai
2 -_'\-_\" \- E\J/ - \‘-— GUTOO}JO?C’)TI’]TC( "
0—+— i i i i i i i i FewnTpia

/\0<2> & @O\b /\0% NABUA R PN Q@ @\\ &&VQQ QR

%0 (bo b‘o Q{ 630

Mgypopo I'2: Aiomioroels twv nobntwy KoTa 10V GYedLaoIO ETOVOLNYEWDY
Sierpinski
Ot Paocwoi otéHYOL TG dpactnpottog, m  dwmictoon oniadh g
OVTOOUOLOTNTOG KO TNG EXAVOANTTIKOTNTOG TOL Sierpinski, avagépovtat o€ 51 kat
oe 108 kataypapég opddwv pantov avtiotorya. H mietoymeia tov kataypopdv
enovonmrikdttog (57 Kataypoaeés) ot ypapun 3 tov mivaka [12 avaeépovton o

xwpic telog M drerpn orooikooio (kepdiaio VII 1.3, kodudg I': anepo).

Zmv ypapuq 6 tov mivaxko 2 (yevwnrpla) onueid@bnkov Kotaypoesés mov
ava@épovtol pnté o dMUovpyio TOL GYNUATOG Omd TO OpPYLKO, OAAL Ot
KaToypapés stvan eAdytotec. Movo 9 kataypagéc vdpyovv, ot S and avtég eivon

Ouo¢ amd to 1810 yopvacto, To 5° youvacio Boiov.

Ta omoteAéopota g Opactnpdtmrog B petd v mapoakoAiovdnon twv
EMOVOANYEDV OO VITOAOYIOTH] OA®V TOV YLUVOGI®V GUVOAKE, Tapovctdlovion

GUVOTITIKA GTOV TOPAKAT® Tivoka kot dtdypoappo I'3:

Topv. 7° | Mep. [ 5° | 7° |6° |3 |4° |Ex |II |II | M2 |IT |II | M1 |5°
B K |K |K |K |K v2 | T1 v2 |yl B
Oouas. 7 6 10 |7 9 13 |11 ]9 12 |9 11 6 |6 |9 12
Enav. 5 5 8 7 9 7 7 |4 12 |9 11 5[5 |9 12
Avt. 4 4 5 5 5 4 4 |5 5 6 |7 4 |12 |8 1
E. +A 2 2 5 5 5 2 2 |4 5 6 10 |4 |2 |8 2
T'evwitpuog. | - - 1 - - 1 - - 1 1 |1 1 |- - -
"Etoc 2006 2007 2008 2009
ITivoxog I'3: Awamotoeic Sierpinski ueta v rapaxoiovOnon otov vroloyiory
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—+— Emawinmmikemial - AJQITIOTW OIS META TNV TTapaKoAoUbnon
OTOV UTTOAOYIOTH

—=— AuToopoléTnTa

EmavaAnmmikoTnTa

KO auToopoISTNTA

NS

rewiraa JANEDZ /
; N s V4

6 A N —
e S R

2 — r =
O L — T T T T T T T T T T T T T T - 1
AR SN N I R AR S AR TR ST SR

Midypopo. I'3: Aramiorwoers Sierpinski uetd v waparxolobdOnon arov vwoloyioth

Ot mivakeg kot T dwypdppata 112 ko I'3 avaeépovtar 6TiG Kataypaees Tpiy

Kol PeTa Vv mopoakorlovdnon tov eravalnyewv tov Sierpinski otov vroAoylot

avtiotolya. Metd tnv TOpATPNON GTOV LIOAOYIGTY] Ol KOTOYPOPEG TOV APOPOVV

mv enavoAnmrikdtnTo avéndnkav elappd oe 115, meprhapfPdvovrag opmg 69

KATOYPOQPES TOV  APOPOVV  EWIKOTEPA. TNV  OLTOOUOLOTNTA, OVOAOYIKE TTOAD

TEPICCOTEPEG GE GYECT LE TIG AVTIOTOU(EG KOTAYPAPEG TPV TNV Ttapatipnon (PA.

. [2). Axéun ot eldyioteg (Lovo 6) Kataypagés yevvntplog dgv awéEndnkay,

eaivetolr Opm¢ vo polpdlovtal mo OpOOHOPPO. GTO YUUVAGLOL.

Ievikd O6mmg

eatvetar 6to dtdypappa I3, ot ypoppés TV SAPOPETIKOV OOMICTOCEDY Evat

ehappd avEnuéveg OAeg oe oyéom Le Tov Tivaka kot to ddypappa 12, Kot paivetot

VO KOTOVELOVTOL 70 OUOLOHOPPO. KOl VO £PYOVTOL o KOvTd HeToEy Ttovg. H

OlpPopa TOV aVTICTOY®V Katoypap®V Tov Tivaka ['3 og oyxéon pe Tic Kataypapég

TPV TNV TOPATHPNCT GTOV VTOAOYIGTH TOL Tivako ['2 kot tov

Kopaiveror petald 6% kot 17% xotd nepintwon.

Sy pappoToc,

H oJweopd 0ev elvor onpoviiki 7y vo TEKUNPUOVEL KATOWOL  €100VG

EVVOLOAOYIKT 0AAOYT OTG GLVEPRN 61N dpacTnpdtnTa A, dvTd OUMOS dEV HTAV KOl

0 okomdg g dpactnpromta B. H mapoakoiovdnorn 6tov vmoAoylot| apopovce

amAd emPBePaimwon yo Tovg HOONTEG TOV SMIGTOGEDY TOVG Kol GUVOEST TNG VENG

TEYVOAOYIOG KOl TOV OLVOTOTHTOV TNG HE T POCIKA YOPAKTNPIOTIKO TNG

KAaopatoedovg yempetpiog. Evoewtikd amd kotaypagés padntmv:
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a. To apyixo oynua umopel vo, emavolneblei aila uovo amo tov H.Y. ywpic

TéA0C¢.

B. Ztnv 000vy tov vroloyioth exavaioaufavETOL aVTO TOV EUEIS KAVOUE TTO XOPTI

OTEIPES POPES KAOMDG Ko

Y. ue tov H.Y. givor mo kotovonto, ypRyopo Kol OTOTEAETUATIKO, GAAG EIVAL TO

1010 TTPAYUO. TOD KAVOUE KOL UELS.

Y7rdpyovv kot GAAC YOPOKTNPIOTIKA ToV TptydvoL Sierpinski mov gvtomiotnkov
ot Spacpiotta B amd toug podntéc kot apopovv aveaptnoio and kAipoKo
(scale invariance),  TOMOAOYIKA  YOPOKTNPIOTIKA  K.O.,  EVOEIKTIKA:

Eravaloufovouevo potifa to omoia givai idio 0AAa o€ d10p0peTiKy KAiuaxo. .

Yrdpyel kamoio aynuo. mov emovaiopufavete mOALES popéc uéypt va yeuioel to

XOPO, OGS EIOOUE TTOV DTOAOYIOTH.

2y yewuetpio tov Evkieion dev ooufoiver avto.

Ot SlomoTMOCELS AVTEG AVAPEPOVTUL GE CNUAVTIKG BempnTIKE YOpOKTNPLOTIKA
™mg véag yemuetpiog, oAl dev amoteAohV YVOOTIKODS GTOYOVS MOG KOl OEV
K®O1KoTolovvTon oVte €£€TALOVTAL TEPICGOTEPO GTNV AVAALGT HOC. AVOPEPOVTL
OUMG GTO EKAGTOTE YUUVAGLO KOl GTOVG TIVOKES TNG €vOTNTAG OV TPONYHONKe

(kepdraio VII).

YuvonTikd o oyedwoopog tov Sierpinski kar ov yvoetikoi oToéyor T™NG
opactnpoTnTes mpoayporomomOnkav og¢ mocootd 70%-100%. Xrta
omoteréopato emNAOe OePNTIKOS KOPEoNOS Kor 0E QaiveTor OLVVATO va
PertiwBel meprocodTEPO N oYETIKY SpacstnpotnTte. H Apactnpiotnrte B Oa

aEPMQOEL 6TIG KEVTPIKES TG TEMKNGS TPoTUSTS (KEPIAao X).

3.2.1 Emoy kodwkov I' (dmepo) ywo va ovpmepin@Oei otnv tehkn

npoéTac).

Onwg  mpoavagépbnke Ol OMOVINGES  AmEPES  OTI  KOTOYPUPEG

EMOVOANTTIKOTNTOG OTOTEAOVV TNV TAEOYMQio. TV KoToypoeov. 10 ['2 10V
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[L.T.I1.M. 2008 paiota og amdivto mocoostd 100% ot opdoeg Katéypayav drepeg
oTNV €PMINON Yo TO0 TOGEG QOPEG pmopel va emovoinedel 1 dwdikacio. Ot
QOVTNOELS TOVG €ivol 6€ CUUP®VIN e TN OYETIKN PAOYpa@ia Yio TIC AVTIANWELG
ToVG Yo v évvoto ovt (kepdiato VII 1.3). H cvuyvomta epedviong g £vvolog
TOPAUEVEL VYNAT oT1g dpactnpotnteg I kot E kot ocvuvoéetal oteva pe ™ popen

™G TEAKNG MaG TPATACT|G.

3.2.2 Koodwoi Al, XT (mpofireyn Tpry@dvmv) mov oev emAEyONKay yio TV

TEMKI TPOTOON.

Xmv apyn ™ Spactmprotnro B {ntovue amd pobntéc va kotaypdyovv to
gvamopeivovto tpiyova KoTd TOV GYESCUO TOV TPAOT®V EMAVOANYEDV TNG
yevvitpuag Sierpinski. Ot kataypogég eivor 3 1 4 Tpiywva avtictolyo, avaloyo pe

TIC OVTIMYELS TOV pHonTdVv Tov avaeépnkayv oto kepdiaio VII 1.

o va amopevyBel n cvyyvon avaeépetor oto OUAAO gpyoaciog pnNTd va
Kataypayouv ot podntég ta evamopetvavta ue eowtepiko tpiyova. Ot pobntég
KaToypdeovy amokAelotikd 3 tpiyova. Ot kowdwoli Al xou XT wotdco oev
OTOTEAOVV YVAOGTIKOVG GTOYOVS TNG TAPEUPACTC KOt 0 SEPEVVMVTUL TEPICTOTEPO

Yo TNV avAmTTUEN TG TEMKNG TPOTOCTG.

3.2.3 Kodwkog Z, (tpiyovo tov Pascal) mov dev emdéyOnke ywo v TEMKN

npoéTaoy.

To 1tpiyovo tov Pascal oo ouvvéxeln ¢ dpoaotnprotntog  Sierpinski
epapuoomke og 4 youvaotia 1o £10¢ 2007 oe suvolikd 30 opddeg Kol oYESAGTNKE
woavoromtikd amd 14 opddeg. Oleg ot mopamdve opdodeg dSomicTOsaV TOV
CYNUOTICUO TEPLYPAUPEVOV  TPIYOVOV Tepl TV dptiov  ({oyov) aplBpdv.

Evdewctikd:
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Ewcova I' 1.: XZyediaouos eowtepikig doung tprywvov Pascal arxd ouddo uadnrav

To debtepo pépog ¢ Opaoctnprotntag Sierpinski dvokdieye ce OAa. ToO
YOUVAGLO. OOV €£QOPUOCTNKE TOVG podNntéc. Alamotmdnke 0Tl ondvia yiveton
enefepyacia Tov tprydvov Pascal oto pdOnud tovg, akdun Kot ce avtr TV

epintwon OUmG SVOKOAEHOVTOL Ol HOBNTEG VO EVTIOMIGOLV T TEPLYPUUUEVA

piyeva.
ZyedopHog AlmoT®OoEg AlmoTmoEg Autoddynon
doung Sierpinski | erovainmrikdTnTog oVTOOUOOTNTOG
14 12 8 12
H dwadikoaoio 2ynuotiCovior 6o | a. Mmopodue vo.
ovveyiletal kol KO UIKPOTEPO. Ppodue dreipa
EMIKAADTTOVTOL OTEIPES | TPIYWVA OUOLO. UE iywvo
popés yati ot (oyol 70, TPONYOVUEVOL p. Oa
op1Quol eivou dmelpot. 0TS KAvoueE Kal OYNUATITTODY
guel. Amepa. PIywvo,
yiati o1 {vyoi
ap1Buoi gival
ATEPOL
46% 40% 26% 40%

ITivoxog I'lB. Zyediaouoc doungc Sierpinski uéoa aro tpiywvo Pascal ko

o1TI0A0YNON
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X devtepn ypouun tov mivako I' 1B avaypdeovtol ot opddes mov oyediacov
omotd T doun Sierpinski péca oto tpiywvo Pascal kor otn tpitn ypouun m
artoAdynon. H dwdikasio rav ypovoPopa (20-30 Aertd) kot To amotéAespo dev
KpiOnKe MOGOTIKA 1KOVOTOMTIKO Yol Tr Ol0THPNGCT OTN GLVEXEWL OVTNAG TNG
dpaoctnpromras. EmmAéov n povadiky] opdoo mov dgv avayvaplioe To TPiymvo
Sierpinski 610 amotélecuo Tov ToLVISIOH TOL YGOVS (cLVEPN oto 3° yvuvdoio
Koiapapiag, 2007), katéypaye to tpiywvo tov Pascal, Moyom mapovonong mov
opeiletor oV  mopamdve Spactnpdotnra. [ tovg Adyovg avtodg M
dpaotnpomro pe o Tpiymvo tov Pascal agpaipédnke otn cuvéyeio omd to OO
gpyociag. Avtd £ytve Kot yio T0 AGY0 OKOUN OTL ATOITOVVTOY EMTAEOV HOOKTIKOG
xPOVOG Yo TN cvvExEw TG opactnpottog A katd ta £tn 2007, 2008, 2009. O
KOOIKOG Z KOl 1 OYETIKY] dpacTnploTNTo dev €mAEYONKOV Yo TNV TEMKN HOG

TpoOTOON.

3.3. ZuykevipoTIKa amoteréopata opostiprotntog I
IIpocoporMcEls KAMUGRUTOEWO MV GYNUATOV

2tov emopevo mivaxo ['4 mopovcidlovtal GLYKEVIPOTIKA Ol SOMIGTMOGELS TMV
panTov and Ao To YOUVAGLO LETE TNV TOpaKoA0VON o Kot GAA®DV EIKOVOV Kot

npocouowwocwv fractal otov vroloyiot oy apyn g dpactnptotntag I

Sy 17, 2" 3%, 47 ko 5" ypoupn ovaypdeoval To yopuvacto Kot ot OpddEg
KoO®OG Kol Ol OlMICTMOOE 7OV  OVAPEPOVTOL GCE  EMAVOANTTIKOTNTO, OEF
OVTOOHOTOTNTO, G EMAVUANTTIKOTNTA KOl GE ALTOONOIOTNTA Holl KOl GT1 YPOUUN
o yeviTplo oxfuotoc avtictoryo. Xtnv 6", 7", 8" kar 9" ypopuf onueidvetol n
€IKOVA IOV KaBodNyNoE TOVS HOBNTES OTIG KATAYPOPES TOVG, TO oV dOONKE OPIGHOG
TOV EIKOVOV, 1 OTOTOGCT CVTOOUOLOTNTOC KOl Ol EPAPUOYEG OTN UON omd OAN

mv taEN pe NAI 1 OXI avtioctoygo .
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Topv. 7°B | Ilegp. | 5° 7° 6° 3° 4° Ex |II | | M2 |11 |II | MI |5°

K |K |K |[K |K v2 | T1 2 [y B

Oouas. 7 6 10 7 9 13 11 9 1219 |11 |6 |6 |9 12

Enav. 7 5 5 6 6 4 4 6 5 (13 ]9 6 |6 |6 10

Avt. 4 4 4 5 3 8 5 2 2 3 |3 313 1|3 10

E.+A 4 1 4 4 2 7 4 2 2 1319 |3 ]33 10
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Tevvitpuog. | 5 5 5 5 5 1 1 3 3 |3 - - -
Broc. NAI | OXI | OXI | NAI | NAI | NAI | NAI | NAI | - | - - - -
Ov. NAI | OXI | NAI | NAI | NAI | NAI [ NAI |[NAI|N |[N [N |N |N |N
Avrt. NAI | OXI | OXI | NAI | NAI | NAI [ NAI |[NAI|N |[N [N |N |N |N
E.®. NAI | OXI | OXI | NAI | NAI | NAI [ NAI |[NAI|N |[N [N |N |N |N
‘Etog 2006 2007 2008 2009

Iivoxog I'4: Kowva yopoktnpiotikd, ovouoaoio. EIK0VmV, 0pioiog

ODTOOUOIOTHTOG, EPOPUOYVES OTH YLGN

Metd v mopaKoAovOnon EKOVOV Kol TPOGOUOUDCEDYV AALMY KAUGLLOTOEOMV
OYNUATOV, Ol SUMIGTOCELS TOV LOONTAOV Y10 TO KOWVA YOPOKTNPLOTIKA TOVG OTTMG
onuewdvovtarl otig 4 mpmdTeG Ypoupés tov mivaka ['4 mapovcsidlovior kot 6Tto

TOPOKATO SUOYPOLLLLOL:

—e— EavaAnTmikéTnTa
—=— AuToopoIéTNTa

EmravaAnmmikétnta
KOI auTOOPOIOTNTA

FevvATpIO
10 n Amm

8 n
6 ~ * - /\ » \: o /

[ Y\ RN

\f"—n—n A A

2 SN .
0 T T T T T T S B—

708 Mep 50K 70K 60K 30K 40K Em My2 Myl M2q50gy109 M! 508

Awcypoo I'4: Aiomioroels pete, Ty moparxolovdnen eikovwy Kot IpocoUoIMdTEDY
fractal

2UVolKd onueldOnKay 88 KATAYPOPES TOL SOTICTOVAV TNV EXAVOANTTIKOTNTO

TOV EIKOVOV, 0ALd o€ 61 and avtég eppaviletor TOG0 1 ETAVOANTTIKOTNTO OGO Kot

N avtoopotoTnTa. Ot KOTaypapEg IOV 0LPOPOVV LOVO TNV ALTOOHOoOTNTO Elvor 62,

EVM Ol KOTOYPOPEG TOL APOPOVV YAPOKTNPIOTIKE Yevvntplag eivar 40. O

KOTAYPOPES TNG EMOVOANTTIKOTNTOS £E0KOAOVOOVY Vo amoTeLoVV TNV TAEIOYN(io

KOl OTOTEAOVVTOL KLPIWG Omd KOTUYPOPEG TOMOV AmEIPHS Ol00IKATIOS, OAAL
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TEPIAAUPEVOVY TOGOTIKA KOl TOLOTIKA AVENUEVES OLOTMIGTOGELS AVTOOUOLOTNTOG OE
oY£0oM UE TIC TPONYOOuEVEG SpacTnploTTac. AvTtod &ytve witepo eppovég oto 5°
yopuvéoio Bolov, O6mov m ovtoopoldTnTa TV GYNUATOV SOmICTOONKE Kot

attioAoynOnke og acvvinbiota peydlo mocsootd (10/12 opddec).
Evéewtika:
2 EVOL TUNUO. TOD GYHUOTOS TTEPIEYOVTOL TOALC, OUOL0, TOV TE OLAPOPETIKO UEYEHOG.

Axopn d60nke amd ™V TAEN oty amd KOwoL ovTOAEEEl O OPIOUOG TNG

OVTOOHOLOTNTOG Kol 1 ovopasio eiévev (BA. tivaka I'5):
Lol o€ Kabe d10paveLn EUPOVILETAL OUOIOTHTO, LUE TO 1010 TO OPYIKO.

Ot petaforéc tov dtmotdcemv Tov padntov ot opacmmpotta I' (tivakag
I'4) oe oyxéon pe v mponyovpevn opactnpomta B (mivaxag I'3) oe xdbe

yopvaco, epeaviCovral ota o kato dwypdupatoa I'S ko I'6:

ZU0YKPIOT SIATTICTWOEWV ETTAVAANTITIKOTNTAG
opaotnploTATWY B kau I
14
12
10 u
‘| 1 O EmravaAnmrmkomra B
8 B | |m EmavaAnrkomra I
6 - | | H Emav. kai autoop. B
O Emav. Kai autoop. I
4 . -
2 . -
0 n T L
RIS ISR
,\o@ Q\("Qboii\o\l‘(oo{‘(bo+ b(O{_ (AR @Q@i\*\.@ ) (,DOQ’

Awaypopua I'S: Loyrpion O1amioToemy EXOVOANTTIKOTHTOS OpooThplotitwy B kou I
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2UyKpIion SIATTICTWOEWV AUTOOMOIOTNTAG KAl
vevvAaTtplag B kau I

12

10

8 O Autoopoiomra B

6 I B Autoopoidmra I
O levitpia B

“uu**ullnnﬂ Srovipat

2 -

m&uuuummmm

o O
/\OQ) & @o{. ,\c;l~ Q,c;j‘~ (bo\j: b‘o\j‘_ & Q\*q' Q‘{\ @t\@.géi& N (00<b

Adypoppo I'6: X0ykpion 010mwoT@OEDYV ADTOOUOLOTHTOS KOL YEVVHTPIOS
opaotnprotitwv B ol I
Xg oyéon UE TIS KaTaypoees otnv opactnptotnta B, éxovue petd v mpofoin
TOV TPOCOUODCEDV otV [ pelwon TV GUVOMK®OV KOTOyPOP®OV OTOKAEIGTIKA
™G EMOVOANTTIKOTNTOS KAt 23%, onuavtikn adénon Oumg TV KoToypopmV

ALTOOUOLOTNTOG Kol KVpimg TS yevvnTplag (amd 6 og 40 cuvolikd.)

H mnopoxorovOnon 7aEPLocoOTEPOV KAUOGHATOEWOAV OYNRATOV KO
TIPOGOUOLDGEMV GTOV VAOAOYIOTH, £O0MOE TNV EVKOIPIO VO YEVIKELGOLV Ol
RadNTEG TN H100IKAGIN GYNUATICROD TOV GYNUATOV AVTAV Kol vo, avénbovv o1
KOTaypaQsis YEVWATPLOG Katd 567%. To mopddetyuo oto 7° youvacto

KoAapapidg ot kataypaeés avéndnkoy and 1/7 oe 5/7 opddec.
Evdewctika:

2T0. TEPIOCOOTEPO, TYNUATO DTGPYEL EVO. KEVIPIKO oNueio. Amo owtd 10 onueio
opxILel TO GYNUO. VO, EXOVOLOUPOVETOL KO VO, UEYEBDVETOL PAVEPDVOVTOS KOADTEPO,

0. GYIUOTO.

H dwamictwon ot vdpyet yevvntpua (kepdioawo VI 1.8 Kwowog O: T'evvitpua,

Initiator) tav évag yveotikdg 6TtdY0g TG dpOoTNPLOTNTOS CVTIG.

3.3.1 Koowkég H (eikéva mov kaBoonynoe), mov dgv emrEyOnke yo tnv

TEMKI TPOTOON.
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H eswova mov kaBodnynoe tovg pobntég (kwdwog H) nrav oe dAa oyeddv ta
youvaota to Broccoli Romanesco, sikova otatikn aAAd Tpoyuatikn. 1o youvaoio

tov etov 2008 kot 2009 1 oxetikn epdNon £xel aparpedel, yiati n emAoyn G

ntav TAéov dedopévn. H epdnon de Ba meptinebei otnv ek mpdtaon.

Ytov endpevo mivaxa (I'5) mepriapfdvovtal ot KOTaypapég TOL avaPEPOVTIL

GTOVG VTOAOUTOVGS (TANV YEVVITPLAG) YVOOTIKOVS GTOYOLS TG dpactnprotntog I

O xataypagég 00 etvat and Kowvov petd amd culntnon petad Toug OAwv Tmv

pantov e taéng. Avapévetalr Ommg mpoovaeépdnke oty evomra VIIL 1

avaoeltn

MG  OLTOOMOWOTNTAG HEcH  Omod

TOUG OPICHOVG TGV  UaOnTOV.

Eravoiappdvoope 0t1 n dwoatdnmwon ko eEnynon g AEENG avtoouoidtyta amd

Toug padntéc de vroPonbeitar and kapio TapépuPacn Tov epgvvnTn N KaONyNTY.

Ivpvéoo Ovopaocio eikovev Awtdnoon Eopoppoyég ot ¢don
OLTOOLOLOTNTOG
Eravolaupfovoueva Yrapyer kamoio oynua | Kovvovriol, élaro
unotifo. oe oV emavoroupPavera
IPIOOLAOTATES EIKOVEG. TOAAES popég uéypt vo,
70B YEULTEL TO YOPO
Mep - - -
EravolauPfavousves - -
EIKOVES
50 K
Ateleiwres avroouoieg | Ouoieg e tov ovto Eixoves fooiouéves oty
70K EIKOVES 700G yewuetpio oty poon
Ateleiwreg e1xdveg Avtoouoiotyra KOOVOUTTIOL
OVUUETPIKOD GOV (Ouora yewueTpixa,
oynuoTa péco. aTo 1010
60 K 70 OYHUO)
Bagilovtar o¢ éva ouoLopoppo potifio Elaro,
ouoopoppo potifio 1 TPDVOG
30K oYnUo;
Ateleiwtec e1koveg AteleiwTes ouoieg ue ‘Eloto
40K OVUUETPIKOD GOV TOV EQDTO TOVG EIKOVES
Taén oto ydog Eva oynuo ‘EAoto, kovvoumiol k.AT.
emovoioufaverar ka
yeuilet o1yd o1yd to
Emr XOPO
Eravoloufovouevo. Eravaloufovouevo. ‘Elozo, kovvooriot
My2 uotipa. uotipa. oVUTAY K.AT.
2oveyng avrooporotnra | Zvveync Maiavdpog, élazo,
ODTOOUOLOTHTO, OUOLO KOOVOUTTIOL K.AT.
LLE TOV €0DTO TOVG
emavalaufavouevo
My1 oynuoTa
Eravoloufovouevy Xwpic télog mpoéktaon | To kovvovmiol, ta pilia
ouolotnTo. THG OUOLOTNTOG KATOo100V VTPV,
KOTTOPA, VIQGAOES Y10VIOD
M2 HiKpoopyovicuot
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Eixoveg pe opoieg 2xNpaTo. Le OUOLES Mmpokolo, oralayuitng,
My2.09 Asmrouépeisg Aemrouépeisg KOVKODVAPIO, OEVIPO
Eixoveg pe ‘Ouoieg Aemropépeies Kovkovvapia, urpoxolo,
emavalouflovoueveg emavaloufavovror ayoopaipia
Aemrouépeieg oVVEYMDS
My1.09
Amerpa Eravolaupfovoueves Elaro, (yevika pepird.
emovalauflavoueves KO OUOIES L€ TOV EOVTO | QUTA), TO UTPOKOAO,
M1 ODTOOUOLES EIKOVES 700G Bouvor, 1o Kkopdili
Avtoduoieg Avtoduoieg To kopdldi, to. poAla
Ovoudlovrai étot yrati | 0évipwv,
o€ kabe dropavela KOTTOPO, KOUATO THG
eupaviletor oporotnta. | Gdlacoog
LLE TO [010 TO apyIKO KOOVOUTTIO!
X0pTO
50B aPOvYyapl

IHivakog I'5. K01va yopoKTnpiotiKa EIKOVWY, OVOUATIO EIKOVMV, OPLOUOS

ODTOOUOIOTHTOG KOl EPOPLUOYVES OTH PVOH OO TOVS HOONTES GUVOLIKG,

v Tpotn otYAn oL ivaka 'S ivor Ta yopvdoia pe ypovoroyikn celpd. X
dgvTEPN OTNAN, EIVOL O1 OVOLAGIES TV EIKOVOV OA®V TOV HadnTodv arnd kowvov. O
ovopooies avédelCav 6yed0v 6€ OLM TO YOUVAGLO TNV GUTOONOLOTNTO GOV KVPLO
YOPOUKTNPLIOTIKO TOV EIKOVOV. Xg Tpia YOUVACLO EUPAVIGTIKOV OVOUOGIEG TOV
TOMOV: ATeleimTES EIKOVES TOUUETPIKOD YOOVGS, EMNPEACUEVES OO TO ALY VIOl TOL
YOOLG KOl EVOOUOTOVOVIOG OTNV OVOUHOGIOL TNV EMOVOANTTIKOTNTO Kol TN

GUUUETPIO TOV EIKOVOV.

Xmv 1pitm omAin, n dwrdnwon Kot €ENynon TG GVTOOUOOTNTOG
mpaypoatoromOnke oyedov oe OAa ta yopvdaola (pe v egaipeon tov INvpvaciov
[Tepaiog ko1 tov Sov TNuvpvaciov Koiopoaptdg), pe Aoy tov uadntdv mwov

npoceyyilovv Tov Bepntikd opiopd g,
Evdewctika:
Avtoouo10tnTOo. (0010, YEWUETPIKO. CYHUOTO. HETO. GTO 1010 TO GYHUA,).

Xe 0vo youvaolo dwtvmmdnke n Evvola o¢ eéng: Eva aynuo eravaloufaveror

Ko YeUILEL GLYa. G1YE TO XWPO.

2 Té€Taptn GTHAN OvVOYPAQGOVTOL Ol KUPLEG EQPUPLOYEC OTN VO TNG VEG
Ye®UETPiOG OV TPOTAONKAV 0md Tovg nabnTég amd kowvov. H datvmmon tétoiwv

TPOTAGEWDV ATOTEAOVGOV YVOOTIKO GTOYO TNG OPACTNPLOTNTAS KOl TNG OANG NG
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nmopéupoonc (keparoro. I 1. ko kepdioo VII). Mo evdapépovca emeénynon

TOV KOTOYPAPAOV EPAPLOYDV 6TN VO™ amtd T0 Youvdoto Eravoung nrav:

Toti emavalopfaveror ex Arelpo Ko oyNUOTI(EL 0GoN AALG Kal YLaTi av TO doDuE
0TO UIKPOOKOTILO EIVAL 1] 1010, TOVTO, ASTTOUEPELQ. TTOV ETOVOAGUPAVETOL Kal OIVEL TO,

Kladid.

I'evika amd tov mapomdve cvvonTikd mwivakao I'S @aivetor n emrvyio TV

YVOGTIKAV 6TOY®V T1|S OpacTNPLOTNTOC.

[MBavodg to amotedéopata tng Opacmmpotntog [ vo pmopovoav va
BektiwBovv mepiocdTEPO, Y. LE TAPOVGINOT] AAL®Y EIKOVOV Kol TPOGOUOIDCEWDY
(mapapnua. A), €WOKd GTOV YVOOTIKO GTOYX0 TG YevwnTpuoc. Ot SlamoeTdoELg
VIopENG YEVWNTPLOG OV amoTeEAOVV OUMG KOPLO YVOGTIKO 6TdYo ™G TapéuPaong

Kol To Topomdve amoteAécpota eivat opKeTd 6To TAMIG0 0VTO.

33.2 Emiloynl kowowkav A, E, O (0wW0mTEg EmMOvVOAMTTIKOTNTOS,

OUTOONOLOTI|TUS, YEVVITPLOS) YO VO COUTEPIAN GO0V 6TV TEMKY TPOTAOT).

Av Kot 1 yeVWNTpLo amoTeAEl EMPUEPOVS YVOGTIKO 6TOYO TNG dpactnptotntog I
Om®WG  TpoovapEPONKE, M  EMOVOANTTIKOTNTO Kol KUPI®G 1 GVTOOUOLOTNTO
TOPAUEVOLY Ol KOPLOl YVOoTIKol otdyor Tev dpactnpotitov A, B, I'. H
dpaoctnpomta I éxer T onpacio g, aALL KUPIWG GTOYELEL GTN YEVIKELON TOV
GLUTEPUGLATMOV TOV TPOTYOVUEV®V dpacTnplot)Tev A, B yio v avtoopotdtra,

OpACTNPLOTNTEG TOV ATOTEAOVV Kol TOV KOPUO TNG TapEUPpacnc.

3.4 LUYKEVTPOTIKA 0TOTELECRLOTA OPOSTNPLOTNTOS AL AldoTOO
GVTOONOLOTNTAS TPLYDVOVL Sierpinski

Onoc  avaeépbnke oto  kepdioao VI, om  dpactmpomra A 1
podnuotikonoinon g 01doTOoNS AVTOOUOOTNTOS EQPUPUOGTNKE GTAOIOKA OTO
QOO epyaciog Tov mapeppdocwv. Amd to 2006 péxpt ta péoa tov 2007 n
dpACTNPLOTNTO OTOGKOTOVGE KLPIG GTN GLAAOYN dedoUéveV Yia T dlepevvnon
™G mbavig dakTikng aglomoinong ¢ d1doTacTC VTOOUOIOTNTAC. XE GUVEXELL

™G opaotnprotTTog avtng ta £tn 2007, 2008 kot 2009 1 pabnuotikonoinon g
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O10TOONG GLTOOUOIOTNTAG EMOMYONKE GLOTNUATIKE Kol M dpacTnpoTnTa A

enekTadnKe Kot PEATIOONKE TNV TEMKN TNG LOPOT).

Ytov mivaka 7 mopovcstaloviol To OmOTEAEGUOTO OA®V TOV YUUVOGI®V Kot

ONUEWDVOVTAL OC EENG:

Ipopun 1: Ta yopvdoia pe ypovoroyikn oelpd mopepPfdoemv Kot 0 aptOpuoc

opdd®V ponTov oty Taén.

poppn 2: (A. O.). Ot opddeg mOV TPAYUATOTOINGAV COGTA TNV EVPECT TOV

AGYOL OpOOTNTOG.

Tpopun 3: (A. E.). Ot opddeg pe xotaypaen dekadwkov (1,5) exbétn otov

nivoka AOYov OHOtOTNTAG.

[pappn 4: (Adotaon). Ot Kataypagés TV UaONTOV GYETIKO PE OEKAOKN

oldotaon.

Topv. 7° | Tlep. 5° | 7°16°|3° | 4° | En Im|IT | M2 |II |IT | M1 |5°
B K. |[K|K|K [K v2 | T1 v2 | y1 B

Ouado. 7 |6 1017 |9 | 13119 1219 11 |6 |6 |9 12

A. O. 7 107 |8 | 12|10 8 10 ]9 11 |6 |6 |9 12

A.E. 4 6 |2 |6 ]2 |9 |2 107 |8 6 |6 |8 10

AldoToon 4 4 12 |21 |2 |4 4 12 |6 2 |3 |5 6

"Etog 2006 2007 2008 2009

Hivaxag I'6: Ebpean Aoyov ouorotntag toug obdntég

H dwdwacio gdpeong tov Adyov opoldtnrog oev Nrav TPOPANUA Yio TOLG
padntég, 128 otic 131 opdoeg avramokpiOnkav cwotd. Arydtepeg dpmg (86 otig
131) Ntav ot artioAoyncelg Tov dekadkov ekBét 1,5 pe mo cvvnbiouévn: Ereion

, . 1 2
ppioketor avaueoa oto 2 kai oto 2°.

H obOvdoeon tov dekadikov ekBEtn pe 0100TAGES TPOPANUATIOE TOAD TOVLG
padntég. Ot 42 oyetikég KatoypapEg NTav OUMG KOTé TN YVOUN HOG OPKETEG Kol
aKOUT| EVOLOPEPOVGEG MG TPOS TOV TPOTO CKEYNS TOV LoONTAOV Yo Vo ETAAAOVY
L0 EVOEYOUEVT] GUVEYELD TNG dPOCTNPLOTNTOG LE T dekadtkn dibotacn Sierpinski.

Evéswtikd:
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O1 010.0TA0EIS UTOPEL VO, EIVOL OKEPOUIES 1] OEKOOIKES, OLOTL EUTEPIEYEL TNV KIVION

kot &yl ameipes exavoinyers [[IpooBétovtag]

01071 0¢v gluoote oe Béon vo, 10 kotolafovue, | apod o opiBuog Twv O100TATEWY
elval 0EKaOIKOG ywpic TEAOG, €lval 0TS 01 EMOVOANWELS, €lval amelpes M o1

O10GTACELS TOV TPIYWVOL EIVOL 000 Kal T0 y oniaon 1,5.

10 5° youvacio Bohov €xovue amd TV apyn TI¢ mepiocdTepeg onddeg (10/12)
VO CTUEUDVOLY dEKAOKO £KOETN Kol Vo TOV oUTIOAOYOLV, OKOUN TOAAEG GYETIKE
ouadeg (6/12) amodéymmkav Ot pio ddotoon umopel vo gival  deKadKOG:
Kawobpia didoraon mpopavag. A1aotacn owtoopoiotnTog, yioTi ivol ayfue. OHolLo

LE TOV €0DTO TOD.

Tao mopamdve amoTeEAEGUATO TEKUNPLUOVOLY 6T Apactnplotnta A tn GuvEXELL
pe t didotact avtoopotdtnrog. Onwg avaeépbnke oto kepdraio VI, amd 1o 3°
yopvéolo Kolopopidg kot HETA €poapudotnke Og0TEPO KOl TPITO HEPOS NG
OpaCTNPOTNTAG TTOV APOPOVGE TNV €VPECT NG SLUGTAGNS OVTOOUOIOTNTOS TOV
tprycdvov Sierpinski. Xtov mo kato wivaka I'7 epeavilovtot ta anoteléouata Tov

deVTEPOL KOl TPITOL UEPOLG TNG dpacTNPLOTNTOS 6T Yuuvacto ard o 2007 Kot

HETA.
Topv. 3K | 4° En. my2 |10 M2 Imy2 |yl | M1 5°
K I'l B

Opéo. 13 11 9 12 9 11 6 6 9 12
A. O. 12 10 8 10 9 11 6 6 9 12
I'p. 8 11 6 10 8 8 6 6 8 10
A A. 8 8 8 7 7 9 4 3 7 10
"Etoc 2007 2008 2009

Iivoxog I'7: Adyog opoiotntag kot ovovoeon ue ordotaon Sierpinski

Tpoppn 1: Ta youvacia (m.y. 3° K= 3° Tvuvicto Kahopoptde) pe ypovoroyikn

oelpd mopepPacenv petd 1o 2007 kot o apfudg opddwv (Opad.) padntov oty

TaEN.

Ipoppn 2: Ov opddeg mov TPOyUATOTOINGAV COOTE TNV €0pecn Ttov AHYOL

opotottog A.O (101 ypappn omd tov mivaka ['6):
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Ipopun 3: H edvpeon oto ypaenua (I'p.) tov dppntov ekBET amd TG OpAdES

ocmoTa.

Ipopun 4: H dwamictwon (A.A.) appntng d1d6ToonS 0VTOOUOOTNTOG Omd TIG

OUAOEG OTMC TPOKVITEL QIO TIC KOTAYPOPES,.

Ta amoteAéopata tov mivaka 7 Topovctdloviol o KAT® 61O Stdypoppe 7,
OOV 01 GTNAEC UE UTTAE KOl KOKKIVO YPOUO EIVOL TO ATOTEAECUATO TNG YPOLUNG 2
kot 3 avtioctoyo. H xvpdtepn Opwg omin eivor n Agukn, émov @aivovior ot
opadeg mov Katéypayav cOVOESN TOV AGYOL OVTOOUOOTNTOG WHE TNV GpPNTN

OlIoTOGT OVTOOUOLOTNTOG, TOV OMOTEAOVGE KOl TOV KUPLO YVOOTIKO GTOXO TNG

OpaoTNPLOTNTOGS.
‘Eupegon AGyou opoldTNTaGg KOl oUVOEon pE didoTaon
Sierpinski
14
12
104 | O 'Eupeon Adyou opoidomrog
8 T | [ @ Mpdenua
6 -+ — — -
4 4 | || L| [O Z0vdean pe Appnm d1IGCTACN
) QUTOOUOIOTNTOG
0 . T T T T T T T T T L
N 2 RS » o NTA %

Aigypopua I'7: Adyog opoiotnrog kot ovvoeon ue ordoroon Sierpinski

Amd tov mivaka kot to ddypappa I'7 givor @avepd 0tL n gupeot Tov AOYOL
avtopoldtrtag oev givor TpoPAnua yio tovg pantég (93 otig 98 opddeg and t0
2007 cvvolxd, OAeg ot opdoeg ta £t 2008/9), n 6Ovoeon Tov OPMS He TV AppnTn
OldoTOoT]  OLTOOUOWOTNTAG OV  TPOyHOTOmoNOnke amd OAeg TG OUAOECS
(mpaypotomombnke omd 71 otig 98 opddeg). Ot pabntég dvokoieboviar va
dgxTobV TG glvar Suvatd Vo LILAPYEL Lid OEKODIKT dLIoTACT Kot Aot AppnTn,
o€ avtifeon pe dca giyav owaybel uéypt 10te. Avtd Yivetow aviiAnmtd Kot amd

TOAAEG OYETIKEG KATAYPOPES, EVOEIKTIKAL:
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Aev umopovue vo. falovue aptBuo orootaoewv exeion o apifuog mov Ppnxoue oev
eivar oxépaiog. Extog ko av yiverar vo, urel to 1,59.... allo dev to Epovue o1daytel

M dev elvau AVVOTOV VO, DTTAPYOVY OEKAOIKES OLOTTATELG.

Ot d1otaypol Tov HadnNTdV Kol 0l GYETIKEG KOTAYPOQPES £Ytvay MYOTEPES UETA
TNV E100Y®OYN TOV YPAPNUATOG GTO OEVTEPO WEPOG TNG OpaocTnPOTNToS A, OO

avaeépOnke kot oty evotnta VI 1.10 kot oto kepdrato VIII.

I'popnuo I'S: Edpean tov exbétn Aoyov avtopuo1otntag amd ouada uodntov.

Onwg eaivetar otov mivaxo kot ddypappa I'7, 81 otig 98 opddeg damictwoay
OTO TOPATAV® YPAPNUO CMOTA TS CLVIETOYUEVEG TOV Ol00TAcE®Y. MeTd TO

YPAPMUO Ol OHAOES TOV GVVOEGHV TOV OeKOOIKO €KOETN AOYOL opoldTNTOG UE TN
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dtdotaon Sierpinski avénbnkav and 35 og 71. Avtd mpokdMTEL OO TV OITOALTN

GUYKPIOT TOV GYETIKOV KOTOYPapOV ToV mvakov ['6 ko I'7.
Evdewctika:

Aev vTAPYOVY UOVO OKEPOIES O100TATEIS 1] O1d0Tach 1,5.. Ppioketar avaucoa atn
0100TO0N UNKOS Kal OTH OLAOTA0H UNKOG KoL TAGTOS M| aTH QDO DIGPYOVY GTEIPES

Ol00TAOEIC.

[T avolvtikd, otov endpevo mivaxa ['8 onuewdveron 1o kébe yopvdolo o
omAn 1 Kot 1 KOpla artoAdynon g oHvoeong Tov dppnrov ekBétn tov Adyov
OVTOOWOLOTNTOG, UE TN O1AGTOOT OLTOOUOLOTNTAG TOL TPrydvov Sierpinski ot
omAn 2. To cuvolkd TOGOGTO TV OPAdMV GE KAOE YUUVAGLO TOV GLVEDESE TOV
dppnrto exBETN TOL AOYOVL OVTOOUOIOTNTOC, UE TN OAGTACT) OLTOOUOLITNTAG TOV
tprycdvov Sierpinski otic otiiec 3 ko 4. H kodvtepn mpocéyyion g dtdotaong
avtoopoldtntag tov Sierpinski mov mpaypatomomdnke amd TV GLYKEKPIUEVN
T4&n avaypdeetal ot otAn. To mo600oT6 KO M CITIOAGYNGN THS OLAGTAGNG
OVTOONOLOTTOS OO TOVS PHAONTES TOV AVAYPAPOVTUL GTIS GTIAES TOV TTivaKa
I'8, amotehovv evoeilelg TN emMTVYIOS TOV KUPLOV YVEOOTIKOD GTOYOV TG

opaotnproTnTog A. Avto gaivetar mo kabapd oto didrypoppo I'S.

>Hvdeon pe ATo opdideg IMocootd Atdotaon

dibotaon OVTOOLOLOTNTOG
lupvdaoio QLTOOLLOLOTNTAG Sierpinski

To véo tpiywvo dev 8/13 62% v=1,5919975

EYEL PLOIKODS
oap18uoig otic
diaotaoeic. Ko otic
GAAEC EIKOVES TTOD
gidaue n diaotaon
avtoouorotnTag o
eival 0eK0o1KOG,
30K appnrog op16uog
Midotaon dev umopet | 8/11 73% y=1,5807
vo., etvor povo 1, 2, 3
olda ueyebbvovrag
Eva oo UTopEL vo,
Ppodue xar dppnres
O100TACELS OVOUEDTO.
Eva mopdoeryuo.:
Mia Jemrei) ypopyun
&yel o1doroon 1 alia
UTOpEL vo, yivel kai
o yovipy kou 1ote 1
Kai1 KATL, OVOUETO,
40K omo T0 éva Kol T0 600

235

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



Em

H diaoraon uropei
va. Eyel CUYKEKPIUEVH
T, pétpo. AN
UTOpEL Vo glye THY
£VV010. TOV GTEIPOD,
TS oVVoxIe

8/9

89%

r=1,6

My2

Ot drootdoelc pmopel
Vo, EIVOL OKEPALES 1]
OEKaOIKES, OEV
eluaote oe Béon vo, to
kazroAdfooue oot
EUTTEPIEYEL TNV KIVION
Ko EYEL OTEIPES
ETOVOLNYEIG.

7/12

58%

71,585

My1

O1 draotdoeic oev
elvou aKépoueg.
Yrapyer puo
ovveyouevy Kivion.
Yrdpyet
QDTOOUOLOTHTO

7/9

78%

r=1,585

M2

Ere1on to wiywvo
emavaloufaverol
OTEPES POPES OAAG
Towti{eTal ue 0
apyIKO EIVOL GPPNTOS
op18uog

9/11

82%

7=1,585

My2.09

Tt ovoiaotixa,
eivaut To 1010 e ToV
£QDTO TOV UE GPPNTN
Jidaroocn

4/6

67%

r=1,6

My1.09

Tazi 10 iywvo éyet
emavaloufovousvn
QVTOOUOIOTHTOL OTO
AmEIPO

3/6

50%

r=1,585

M1

Ere1on to wiywvov
Oev Eyel TeAog yio,
oT0 KOl 0 EKOETNG
eival 0eKkoo1KOC

(dppnrog)

719

78%

7=1,585

50 B

a. Ta véa oynuara
eivar opoio e to
OPYIKO UE GPPNTES
Véeg O100TAoELS

p. Korvovpio
01001001 TPOPAVAG.
Migoraon
QDTOOUOLOTNTAG, YIOTL
efvai oynua opolo ue
70V £0DTO TO.

10/12

83%

7=1,589

Hivaxag I'S: 2ovoeon kor outioAoynon appntng o1GoToons oT00U0I0TNTAS, KaOMS Kal
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AiTioA6ynon didoTaong autoopoloTnTag Sierpinski

100%
90%

80% /\ e el

20% N /"

60% | \, AN

50% \/ —e— AmoAdynan oUvdeang pe
AGyo autoopoidMTog

40%

30%

20%

10%

0% T T T T T T T T T

(;_)0\l~ D‘O\l—- Q/'<\ Q@ Q\{\ @ql q/QQ) \.QOJ @N QDOQ)
QYo

Aidypopo I'8: Tlooootd artioldoynons dppntng drdoroons avtoouoiotyrog Sierpinski

3.4.1. Emioyn kodwkov I (6idotacn) ko kodwkov K (appntor apiBpoi) Yo

va cupmepA@Oovvy otV TEMKN TPpdTUCT).

Xe oyéon HE TOVG YVOOTIKOVG GTOYOLG TNG OpacTNPlOTNTS, 1 0140TACT TOV
Tpryovov tov Sierpinski mpoogyylotmke moAD kavomomTKG pe  omOKAon
axpPeiag 0.01 oe OAa oxeddv T Yopvacio. ZVvNO®G TPOEKVTITE AVTAYWOVIGUOG

OVALESO GTIC OUAOES Y10 TO KOADTEPO QTTOTEAEGLOL.

Onwg gaivetar and tov mivaka '8 1 koAvtepn aplBuntikny mpocEyyion GTov
vmohoylopd g Gppnng owdotacng Sierpinski, dev éyel mhvta oyéom pe 10

TOGOGTO TV OLAOMV TOV LAONTAOV TOV TV AUTIOAOYNCAY COGTA.

Ot 71 otig 98 opddeg aToldYNGAV COGTAE TV GUVIEST] QLTI GLVIEOVTAG TNV
HE TOV AOYO OVTOOUOLOTNTOG TOV TPLYDOVOL, KOTOVELOVTOL TEMKO 6€ T0G0oTd S50-

90% ava youvaoo (wivoakag kot dtdypappa I'8).

Ta oamotedéopota NG  ApPNTNS  OWHOTEGNS CGUTOOMOLOTITOS OTIS
KOTOYPOQES TOV PoONTOV TOGO TOGOTIKG 060 KOl OTIS OITIOAOYNGELS TOVG
OT®MG TPOKVATOVY OO TO TOUPUTAVE KPIVOVTOL IKOVOTOMTIKG Yo vo.
ovumepAn@0el  mpooLyyron g ApPNTIS OLAGTUGNS GVTOONOLOTITAS GTNV
Tehkn pog mpotaon (Pr. kee. VII). H doe akpifera Tov vmoroyiopov g
owdotaong Eemépaoce kKGO mpoosdokia. H padnpotikomoinoen g ovaoTaoNS

Tov TPry@vov Tov Sierpinski Pektiodnke ommg mpoavaipOnke oTadLOKA
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REYPL TNV TEMKI TNG HOPPN oTd yvpvdowor Tov et@v 2008, 2009 kor givan

00oko0L0 vo BelTi0L TEPLOGOTEPO.

3.5 XuykevipoTikd anoteréopata dpactnprotntog E :Avdotaon
avtooporotTytags ypaupdv Von Koch ke Cantor

Ot véa dpacmmpomta E pe ) ypapun von Koch (uépog I) kar tn ypopun
Cantor (pépog II), spappoécTnKav Y100 TOLG AOYOVG OV TPOAVUPEPONKAV GTIG

napepPacelg ta £n 2008 kot 2009.

Onwg eaiveton kot otn otin 2 tov wivaka ['9, 51 otig 65 opddec oyediocav
omoTl dvo emavarnyelg ¢ yevwntpuag von Koch, n omoia dvokoreye TOLG
pabntég mepiocdTEPo amd T yevvitpua Sierpinski. X ocvvéyeta, ot tpitn oThHAn,
60 opddec SATLIOGAV TO AGYO CVTOOUOLOTNTOG KOl GYNUATICOV GMOGTO TNV
eiomon didotaonc oavtoopotdmrtdag von Koch. Avtifeta Ooleg ot opddeg
oyxedlacav gvkolo TIC emavaAnyelg T ypouung Cantor kot Satvmocov Kot
oynudrticav cwotd v avtictoyn e&icmon ddotaong Cantor. H ypapur Cantor
nTav n tpitn ot cepd 6mov (NTOVGOUE TNV TOPATAVE OOIKAGIO OO TOVG
padntég kot Onwg eaivetor amd 10 amdivto 106octo 100% TV Kataypaeodv aArd

Kol 0o TIC AUTIOAOYNOELS TOVG 6T OTNAN 6 otov mivaxka ['9, n dwudwacio evpeong

MG O1CTOCNG CVTOOLOLOTNTOG EYIVE TLOL ATTOAVTO KOTOVON TN OtO TOLG HLobNTES.

Topvacio

Yyedioon dvo
EMOVOANYEDV
von Koch

AwtdToon
Adyov

OLTOOUO1OTNTOG

Ko

oYNUATIOUOG
e&lomong

Kolvtepn
TPOGEYYIoN
duictacng
von Koch

KoAvtepn
TPOGEYYIoN
duictacng
Cantor

AttioAdynon
dudotacng Cantor

IIy2

9/12

9

7=1,269

7=0,62

To amotéleayio
o10pépel mopolo Tov
eivair 0lot appnrot
ap18uoi 010t givou
HIKPOTEPO THG
uovadog. Avto
ovufaiver 010t T0
0EVTEPO UEPOS TNG
eliowong eivai
HIKPOTEPO OTO TO
TPAOTO.

Iyl

6/9

x=1,27

x=0,62

Ere1n to koppdnia
eivar Atyotepa omo
™y apxn

M2

10/11

11

x=1,265

¥=0,621

Aropépel emelon n
T THS O10.0TOONS
eivou 0<y<I eme1on
aynuatiCovro
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Ayotepa 10io
Kouuatio

I1y2.09 4/6 6/6 1,27 0,6 Eme1dn to kouudrio
eivar Atyotepa KoTa.
1/3.

IIy1.09 5/6 6 ¥=1,265 ¥=0,621 Ere1on eivou to puovo
ov opyilel omo
0.6....

Ml 7/9 9 ¥=1,265 ¥=0,621 H didoroon eivar
0<y<I eme1on ta
KOpuaTio yivovral
Ayotepa amo o
OPYIKG.

50B 10/12 10 x=1,26 %=0,663 Erecion ono to 3
KouuaTio:
oynuotiotnray 2 ioio

ITivoxog I'9: Zyeoraouoc von Koch kar Cantor kot evpeong didoraons avtoouoiotnrog

O vmohoywopdg g ddotacng avtoopotdmtag von Koch kot Cantor otig
otieg 4 kot 5 avtictoyo, MTav Kot ovTdg TOAD IKOVOTONTIKOG (AmOKALST TAENG

peyébovg 107 oniadn 0,01 povo, oxeddv oe OLA T YOUVAGLL).

H ypapun Cantor dwiokédace tovg pabntég pe v wdiouutepdtd g Ot
QOVINGELS TOVG GTO QUALO €pyaciag otV epmtnon w fo améueve telika, eivon
oYEOOV TOWTOONUES GE OAOL TOL YOUVACLO KOU OVOQPEPOVTIOL OE ATEIPES POVAITOE,

TeMtoeg oKOVH KA.
Evéewtikd amod to 20 youvdoio Mikpag 2009:

Mopio, onueio, okovy, aneipes foviitoes, telitoes [OAMA ko omd Tlepapotikd
Ivpvéaoio IMovemommpuiov Makedoviag 2008] onueio 1 pikpookomikés ypouués M

UEVOVY amelpa. ioo. uetald Tovs evBypouua TunuaTa.

Ot tedevtaieg koTaypagég Tpocseyyilovy T LobNUTIKY 10 TVTMOT] «GKOVY TOV
Cantor», kot gival COUPOVEG HE TIC OVTIANYELS TOVS YLl TO GTEPO KoL TN GYECN
TOV VTIAYEOV auTtodv ue T ypouun Cantor mov avagepbnkav oty evotro VII

112 y.

3.5.1 Emioyn k®owov A a, B, v, 0 (KAOOHOTOEWDN OYNUOTA) YO VO

OLUTTEPIANPOOVV 6TV TEMKI TPOTOON.
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O Tepamave dPacTNPLOTNTES TETVYOV TOVS YVAOGTIKOVS TOVS GTOYOVS OF
peydro Babuoé kon dgv owo@aivetor avaykaldtnTo. feATioons Tovg o€ oyéon pe

ovT0. O copmepn@BovV g £xovv 6TV TEMKN TPpoTAoT ( KEPGLOO X).

Ta mopamdve TocOTIKG CLYKEVIPMTIKG 0E00UEVA, KAOMG KOl Ol QUTIOAOYNOELG
g OdKaciog Ommg avagépoviol otov mivaka 19, tekumpidvouv Bempnticd
KOPEGHO 6TV avaivon dedopévev g dpactnprottog E. Ae cuvipéyet Adyog i
véa dpactnplotnTa pe B0 TN S1AGTACT) CVTOOUOLOTNTOSC GAA®Y CYNUATOV TEPAY

tov von Koch ko Cantor.

3.5.2 Apaotnprotnto E Mépog II1. Ta&vopnon oynpatov

210 tEAEVTOLO OWTO TUNHA TG OPACSTNPLOTNTOS {NTOvUE amd Tovg padnTéS TV
tagvounon 1oV oYNUATOV NG ELKAEIDEWG KOl KAOGUOTOEO0VC YEMUETPIOG
(evB0ypoppo tufuo, onueio, tpiywvo, tpiymvo Sierpinski ypapunq von Koch,
KOKAOG, TETPAy®VO, oaipa, KOPBog, kMOVOS), o€ oyéon 1 OdoTaom

QVTOOUOLOTNTOG TOVG ), GTOV TOPAKAT® TivaKo ToL POUALOL epyaciog o¢ eENG:

YXHMATA
YXHMATA
EYKAEIAEIAL | o\ A S MATOEIAOYE AIAZTAZH AYTOOMOIOTHTAZ
TEQMETPIAX

IF'EQMETPIAX =0 [ O<x<I | =1 | I<¢<2 | =2 | 2<%<3

=3
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Hivaxag I' 10. A, amo 1o televtoio poAlo epyadios twv nadnTwv.

Ot ypoppég tvar yio v Ta&vounon TovV GYNUATOV Kol Ol avTioTOr(EG GTNAES
omov x=0 (3" othAn), 0<y<l, (4" otiAn), x=1, (5" o), 1<¥<2, (6" otAAN),
=2, (7" otihn), 2<y<3, (8" otiAn), =3, (9" othAn), Yo T onueiwon g
dldotaong avtoopoldoTnTag Tov KAbe oynuotos. H axpipng avaypoaen g
SIOTOONG TOV GYNUATOV TNG KAUGHATOEW0VS YEMUETPIOG dEV €ival amapaitnTn,

apkel va onuelmBei n pun akepaio TPOGEYYIoN TNG OTNV GOGTH GTAAN.

‘Eva véo oynpa (opovyydpt Menger kepaioio VI kwdikos 1.12 §) mov mpmt
@opd BAEmovv o1 padntéc avapéveror va onueiwbel oty otAn 2<y<3. H coom
dwmictwon g SdoTaoNg OVTOOUOWOTNTAS €VOC  GYVOOTOL GYNUOTOS TNG

KAOOULOTOEWDOVG YEWUETPIOG omoTeAel amdOOEln niTELENG TOV GYETIKOD YVMOGTIKOV

61dY0L TG TapépPacnc.

Mo tovg mapamdveo Adyovg to III pépog g dopactmpotnrog E (dniadn n
omwot N Oyl taSvounon tev oynudtov Kot 1 dwmictoon 1 oyl g ddotaong
QLTOOUOLOTNTOG TOV AYVIOGTOL GYNUOTOC), amoTeELEl KoL TNV TEAMKT a&loAdynon oyt
povo g dpactnpromrag E addd kot oAdKkANpNg ¢ TapépPacng. O Kataypapég
GTOV TOPATAV® Tivako taSivopunong v Kabe yopvacio tov etdv 2008 kot 2009
Tapovctalovtal YPovoroyKd kot avaivovior otovg mivakes 10, 0,1,1GA 1, v,E g

evomrag 2.5 tov kepaiaiov VIII.

Ta amotedéopata Mrav eEoupetikd evBappuvTIKA G OAo TO. YLUVAGLO KOt

TAPoLGLALOVTOL GUYKEVIPOTIKA 6TO KEQAAato TG a&loAdynong XI1.2
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Kegp. X
Telwkn wpoToon

OzopnTIKOG Kopeonog (theoretical saturation)

210 KEPOAOMO OVTO TAPOVCIALETAL OAOKANP®UEV 1 TEMKN HOG TPOTOCN TNG
OWokTiknGg moapéuPacng vy aflomoinon TG WUN  YPOUMKOTNTOS MHEoH  amd
poOnpatikés SpactnploTnTeG.

['evikd 6mwg mapovsldoTkay 610 kepdrato 1X ot dpactnpomteg A-E, pe m
ocuveyn Pertioon kKot avatpo@oddtnon tovg kotd £tn 2006-2009, koAdmTovy TO
EMGTNUOVIKO TTEPIEXOUEVO OV HOC EVOLOPEPEL KOL Ol EKAGTOTE YVAOGTIKOL GTOYOL
métoyav oe onuavtikd Podud. Ta avalvtikd mocotikd dedopéva Tov KeQaAaiov
VI, kaBdg T0 GLYKEVIPOTIKA KOl Ol OLTIOAOYNOELS TNG OOIKAGIOG, OTMG KoL 1
TEMKY]  €MAOYN TOV KOOKOV 6t0 KeEPAAao IX tekunpiodvouv abpoilotikd tov
BewpnTKd KOPEGO GTO GUVOLO TG TEMKNG TpdTaons. Ot yvwotikol 6Ttdyol Ommg
Tpoavagépinke &yovv emrevyBel KavomomTikKd Kot O QOIVETOL VO CUVTPEYEL
AOYOG Y10 VEEG dpacTNPLOTNTEG 1) YOt OTOLUONTTOTE GAAN LETAPOAN GTN OOOKTIKN

poG TpATao.

H avdivon tomov grounded theory mov mponynbnke avédeiée tnv telMkn Lopon
TOV JPACTNPOTATOV GTo QUAA®V €pYaciog, OMMG OLTH EPAPUOCTNKE YOPIC
nepoutép® oArayés ta €t 2008, 2009. Kevipikn 0éa eivoar 1 SO0KTIKY
a&lomoinomn g AVTOOUOIOTNTAS Kol TNG OIUCTACTG OVTOOUOLOTNTOG, LE TLPTIVAL
11§ dpactnpotreg A, B kot A avtictoyya. Ot k®dikol mov cvprneptrappdvovton

otV Kevipikn Wéa eivar ot kwdwkoi A, B, I, A, E, O, [, K, A.

AVOALTIKG M TOGOTIKN] KOl TOLOTIKY] OVOALGY TMV OMOTEAEGUATOV 1TNG
OepehMopévng Ocwpiog Tov etdv 2006-2009 (keedriowa VI, VI, IX) avédeiée Tig
eENg petaforég oV SIOUKTIKY HOG TPOTUON:

1. Ot amoéyelg tTov podntdv pog yo tn duvatdtto tpoPAEYNG TOV Ty Vidlon

TOV YAOLG NTAY TEPLGTOTEPES 0md OTL avapevotav. H oepd tov dpactnprotitov A
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kot B pe to tpiyovo Sierpinski kot to moaryvidion tov xdovg GAAAEE, e TPOTO OOTE

Vo unv €nnpedlovtol o1 KaToypapss dOuvatoOTNTag TPOPAEYNC TV Lo TOV.

2. To tpiymvo Pascal amodeiydnke oplotikd okatdAAnAo kot agalpédnke amod
v mapépuPaon. H enéktaon tov yopokmmpioTik®y TG U YPOUUIKNG TPOGEYYIoNG
og Al media, ywotav mAéov pe pa véa dpactnpdtra I, (mov épepe otoryeia
amd TN JlEPELYNON GTNV TPMOTOPAOIO Kot TNV apyikn épevva dpdomng), Kot elye
€EAPETIKA TO0TIKA KO TOCOTIKG OMOTEAECUATO GE GYECN LE TOVS YVOGTIKOVG

6TOY0VG TNG.

3. O amoutnTIKOG YVOOTIKOC GTOYOC TG TPOGEYYIoNG TNG dppntng ddotacng
ALTOOUOWOTNTOG, HETd TN Pertioon ¢ oxetikng dpactnpromtag A to 2007 oto
0gvTEPO Kot TPiTo PEPOG NG OpactnPldTTog, Ayyle MAEOV HE TIC OVTIGTOLYEG
artoroynoelg 1o 70% tov kataypapav tov podntov (kepdrowo VI ko X, ko

kepaiato X 4.4, nivaxag I'S).

4. H emBePAnpévn covéyeta pe véa oynpota e tnv televtaio dpactmpiotra E
ta £t 2008-09, £pepe Ta TOGOOTA TNG APPNTNG TAEOV TPOGEYYIONG KO TNG CMOOTNG
a1ToAdyNonG g odotaons avtoopotdotntag oto 75 g 100% (ot oidotaon

Cantor) tov Kataypoeov Tov Hodntov.

Ta @OA0 epyaciag ota omoio KATOANEALE, EVTOCGOVIOL GTN OO0KTIKY oG
npdtaon. Ilapovoidlovtar mo KAt® pe TN GEPE MOV YPNCLUOTOOVVTAL GTNV
mapépuPacn Kot ovaADovVTaL To. OO0KTIKA EMLYEPNLOTO KOl Ol 0ONYiEG TPOG TOV

KaOnynTn IOV TA GLVOSELOLV.

Ta ocvvontikd OmOTEAEGUOTO KOU HOVO Ol MO  ONUOVIIKOL  Tivokeg
AMOTEAECUATOV TOPOLGLALOVTAL Y1o. AOYOUG TANPOTNTOG KOl EVYPNOTIOG Yo Lo

aKOUT POpd LETA Ao KAOE dPAGTNPLOTNTA.

1.A. TAIXNIAI TOY XAOYX

o tov Piaget to pofnpotikd ovomtdoccovtor omd TNV oAAnAemiopoon
TPAYUOTIKOTNTOS KOt okéyng, Ogv eivar dgdopéva otV TPOAyUATIKOTNTO 0VTE
EYYEYPOUUEVO GTOV VOV, OAAG OmOTEAOLV ot cUVOEST TG OVOKAALYNG Kot TNG

onuovpyiag. ITlpocapudloviag ovt v OwmAN  amoyn otV SodIKacio
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OWaoKOAING Kot eKpadnong tev  HobNUaTIKOV, Ol O0CKOAOlL TPEMEL Vo
AELTOVPYNCOVV Y10 TOLG HLOONTEG GOV T OO UOTIKA OVTIKEILEVOL VO DITAPYOVV KOl
TPENEL Vo avOKaALEBOOV amd avTodg, eved ot pabntég mpémel vo pabovv va

KATOGKELALOVV OVTA TO AVTIKEILEVA Y10l TOV E0VTO TOVG.

2mv wepintowon pog 6mwg mpoavapépdnke 0An 1 mpodtaoct pog otpiletar o
épyo pobntaov (dpactnpidtreg A-E), oe emoucodopntikd kot opodocuvepyaTikd
ddaktikd mhaioto (Cobb, P., Yackel, E. Wood, T. 1992, Glasersfeld, E. 1987,
1988, Johnson, R. T., Johnson, D. W. 1990, Scott, P., Asoko, H., Driver, R. 1992).

v mopéupact pog ot pobntég «katackevalovvy ot idtot v eEEMEN evog
duvapKoH GLGTNUATOG, TLO GLYKEKPLUEVO BLdvovy ot {10t e TN dpactnpotnTe A
péca amd to moryvidl Tov yaovs v eEEMEN avt. H avdivon €deiée otL and 10
apyKO GTAd0 NG Epevvag dpdong Lo HEXPL Kot TIG TeAevTaieg TapepPdoelg pog
10 2009, 1 dpactnproTa A (To TTOYViIdL TOL YAOLS), €ivol M O TAOVCLN OE

OWOKTIKG OTOTEAEGLLOLTOL.

To mopamdveo moyyvidlt eivor o€ O1d@opec HOPEESG TOL SLOOESOUEVO OTN
BipAoypapia kot 610 O1001KTVO, OTOV TPOTEIVETOL KOl 1| EKTEAEGT] TOL UE TN
Bonbeia niektpovikod vroroyiot, (Www.jgiesen.de/chaosSpiel, Devaney, 2000,
2003, Behr, R. 1994. Nemirovsky, R 1993 k.a.). H mpdtacn yio tnv 180KTIKY TOV
a&lomoinom dev lval Koavovpla, 1 TPOTOTLTIO TNG OIKNG Hog TPOTOONG Eivan OTL TO
moyvior Taileton amd Toug 1010Vg ToVg padNTéG, pe to CApt 6TO Eva XEPL KOl TOV
xopaka 6to GALo. To S100KTIKO £pyo awTd dmov ot pabntég epydlovron pe ta xEpla
Kot Oyt pe TANKTPOAGY0, Kol SmoT®VoLy TNV ampoPientn €EEMEN TOL
OLVOUIKOD GLGTNUATOC OAAG TEAKE KOl TNV €0MTEPIKN TAEN TOL, OYL LE KATOLOLG
Gyv@oTOLS VITOAOYIGHOVG 6TV 000VN €vOG VTTOAOYIGTH OAAL UTPOCTE oTOL pdTIo
TOVG, €ival 1] TPATN KOvoTopio TG TPOTAoNS OOUKTIKNG aflomoinong pog.
Me 1oV 1p6mo avTd o1 pabntéc oyedialovy Kot frdvouvv ot idtot pe Tov xdpaKa 6To
YEPL TV €EEMEN TOLG GVOTHTOG Kol PAETOLY T YOP® Bpoavia TIC AAAEG OLAdES
va Kévovv 1o 110 ota o1k Toug cvotnuata. H dun tovg dlapdvelo kot TeEAKE To
GUVOAO TOV SLOPAVEIDV TNG TAENG OTO SLOPAVEIOGKOTLO, aVTIKaO1GTOOV TV 006Vn

TOV NAEKTPOVIKO VITOAOYIGTY.
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1.1. 'vootikoi 616101 TS OPaOTNPLOTNTOG.

2m dpactnpoTTa A EMOIOKOLUE VO SOTICTOCOVY Ol UadnTég puéso omd to
oy vioy, v eEEMEN €vOC OLVOLIKOD GLGTHUOTOS, OAANAEVOETN OU®G HE TNV
Vmapén ecwTEPIKNG OOUNG 6TO. GVoTHATO aVTd. 110 cuykekpléva EmOIOKOVUE
Vo S10mGTOCOVY TV ERPAVIET TOAVTAOKNG (Y0OTIKNG) GUUTEPLPOPAS amd amAlohg
apykovg kavoveg (Xpnotidng, ©. 1997, Duit, R. 1997, Komorek, M. 1997,
Ytavpov, A., 2002. Peitgen, H.O. 1992a,b k.a.), kabmg kat T oygon g eEEMENS
TOV Y0OTIKOV GCLOTNWOTOG (o€ éva ampoOPAento emimedo) pe tO TPiy®OVO NG
emopuevng dpactmpiomrag B (Duit, R. 1997, Peitgen H.O. , 1992a, b, Devaney,
R.L. 2003, BA kot kepdAaro VII 1.1, 1.2).

1.2. ®Yrho gpyaciog

2 ovvéyela mopatifeTol To UALO NG JPASTNPLOTNTOS A NG TEMKNG HOGC

TPOTACN S, OGS divETAL GTOVS HOBNTES:

APAXTHPIOTHTA A

1. a. AldBoce mpoceyTIKE TOVG KOVOVES TOV TTatyVidlov. AV emavoAdPovUIE OPKETEC
Qopéc o Prpa 2, Tt vopilelg 61t Ba cuuPet;

B. AwooAdynoe v anavtnot cov.
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[MAIXNIAI TOY XAQOYZ

C Ot kavovec:

1. AbAege éva omotodnmote onpeio ekkivnong (0) oto
tpiyovo ABC.

2. Pi&e 1o Lapt.

A B
1,2 > A 3. Inueiowoe 1o pEGo pog vonTig YPORpg
34—+ B
3,6 > C pocto A, av pépeic 11 2,

mpoc 10 B, av ¢péperg 31 4,
npocto C, av pépeg 51 6.
Av10 givar 1o véo onpeio ekkivnomng Gov.

4. Emoavalope to ppa 2.

2. Tlog Ba yapoaknpilate T1g KOLKIOEG OTN doPEvELd GOg;

o. ZKOPTIES.

B. ZuyKkevIpoUEVEG GE 0L TEPLOYY).

Y. ZOYKEVIPOUEVEG G TOAAEG TTEPLOYES.

3. AAro.
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http://www.jgiesen.de/ChaosSpiel/Chaos.html#Auswahl#Auswahl

3. Twg Ba yopakpilote TIg KOLKIOES OA®V TOV APAVEIDV TNG TAENS GOg;

0. XKOPTILES.

B. ZuyKEVIPOUEVEG GE L0l TEPLOYN;

Y. ZUYKEVIPOUEVESG GE TOALEC TEPLOYEC;

3. AAro.
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1.3 Odnyieg mpog Tov KaONyNT

Ot opddeg pobntov oynuatiCovtar ava 2 oniadn avd Opavio. Tt cvvéysio
potpaletor amd £vo GOUALO dPacTNPIOTNTOG Yol KAOE Opdoa e TNV awoTNpn GEP
apifunonc. Metd amd 1T CLUTAP®ST TO POALL EPYACING GUYKEVIPOVOVTOL OO
ToV Koy otV £0pa, mpwv ) 61600 evOg VEOL PUALOV. € KO TEPIMTMOOT)

dgv popdlovral To EMOUEVO GUALN TOVTOYPOVOL.

Mopéletar To @UALO NG dpactnpdtrag A pall pe po dStoeavela avé opdda.
[Tpwv v ektéleon ToL ToyVidoL ot pabntég dafalovy TpoceyTIKA TIG 0dNYieg
Kot €pOcOoV ypelnoTel 0 kaBnyntig delyvel Ta TpmTa Pfrpato oty mivaka. Ipwv

TO TTOYVidL 01 LabNTEG KATAypAPOLV TIG AMOVINGELS TOVG OTIS EPOTNGELS Lo kan 1.

211 cLVEYELD TO O VIOL EKTEAEITAL e TPoooyN Kat Yo wepimov 20 Prpota amd
K& opdda podntov o o dtapavela, (0 Evag Ladnge xpNooTolEl Tov yapoKa
Kot T0 popkadopo, o dArog piyvel to Capr). O padntig pe tov xapoake GnUEUDVEL
T1G Koukideg otn dapdvela pe papkaddpo. H Béon exkivnong o€ onueidvetot pe

HopKad0po, Tapd PLOVO LE TO dAYTLAO.

Metd v extédeon Tov moryvidroD, popdletat 1 devTEPT GEAId KOt O1 LaBNTEG
amovIovV oTlg epmtnoelg 2 Kot 3. Ot JpAvelEg CLYKEVTIPOVOVTOL Ond TOV

KaOnynt oty £0pa.

1.4. Xovoyn amoteleopaToV

H avdivon tov kataypaedv emPefaince TiIC S0OE00UEVEC OATOYELS TMV
pantov yio tov optopd tov Tpryddvov (Xotlnkvpiakov, 2004). EmPefoinoce
aKOUT TNV Aod0Y Omd HEYAAO HEPOG TV UaONTOV NG duvaTdTTag TPOPAEYNS
KkaBdg ko ¢ vVIapéne Taénc ota eéehMocoueva cvotiuata (Peitgen H.O, 19923,
b, Komorek, M. 1997. Nemirovsky, R. 1993 Ztatpov, A., 2002 k.a., BA. ke. VI
1.1.). Ot mepiocdtepol pobNTég OMOS TPOEKLYE amd TNV AVAALGT TOL KEPOUANIOV
VII xotaypbeovv otn oyetikny epdon Ott mpoPAémovv v €EEMEN TOL
TOLVIOL0V, YOPIG VO LITOPOVV OUMG TIC TEPIGCOTEPES POPES VAL TO OUTIOAOYT|COLV

6710 POALO dpactnpotTas. Evoektikd:
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Nat, motedv® 0o pmopovsce vo GYNUOTIOTEL KATO0 GYNUO, YTl EVOVOVTOG
oLVEXMDC KOVKIOEC avaloya e To Tl Tuyaivel To Ldpt Ba Pyet kdmowo oyfua. Eivol

oA mbavov 1o oynua mov Ba oynuotiletol va givat icdmAgvpo Tpiywvo.

Exteddvtog to moyvidlt Opme, ot pobntég 6To GUVOAO TOVG EYKATEAEMAV TNV
nemoifnon g TpoOPAeyNC TG KaTdANENG TOL ALY VIS0 Kot SomicTOVAY Yol TIG

KOVKideC TOVG (EpOTNGELS 2) OTL POIVOVTOV OKOPTIES 1] TUYAIES 1] OLACTOPTEG:

2.B. TPITQNO SIERPINSKI

Youpwvo pe tov Goldenberg, P. (1999), oto Principles, Art, and Craft in
Curriculum Design: The Case of Connected Geometry kdfe dpaoctnpiotnra Oa

npénel va Paciletan ot yeopetpia. To BEua g yeouetpiog elvarl fatpag yio to
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TPOYPOLUO OTOVODV HOG, Kol OTOYOC NG OVVOECNC NG ME TO LTOAOITO

podnuotikd, (oto Iotoopitov X1., Kuvnyog X., 2005).

2 OKkN pog dtepedhivnom apov EETAGALE O1APOPES OpacTNPLOTNTEG UE PactKd
€PYOAELD KATO10 AAAO GYNLLO TNG KAAGUATOED0VG Yemuetpiag (fractal), emiéEape
TEMKA OpaoTtnplotnteg pe 10 tpiywvo Sierpinski. To tpiywvo ovtd eivan
KOTaAANAGTEPO 0md GAAQ TOPOUOLD KAAGHATOEWOVG CYNuata, ylotl speoavilet
dueca TNV EMAVOANTTIKOTNTA KOL TNV OLTOOHOOTNTA. AKOUN omotelel TV
EC0MTEPIKN OOUN OMADY OLVOUIKOV GUOCTNUAT®V, LE TOAAES GYETIKEG TPOTAGELG
amd 1o Stadiktvo kot TN Pproypagio v v aflomoinon tov ot dbackoiio
(Nemirovsky, R. 1993, Devaney, R.L. 2000, 2003 Adams, T.L. 2006, ITatctopitov
2., Kovnyog X, 2005 B. kepdriowo VII 1.12 x.0.). Mg Bacwod epyoireio to Tpiywvo
Sierpinski (o¢ fotpa cOLPOVO LE TNV TPOTNYOVLEVN TTOPAYPAPO) CYESACOLE TNV
dpaoctnprotra B.

2.1. I'vooTikoi 6To)0L TG dpacTnpPLoTNTOC.

Xm Odpootmpomro B emdivkovpe vo  dwmiot®covv ot pafntég v
OLTOOMOOTNTO. KOL TNV  EXAVOANTTIKOTNTO ©OC POCIKE YOPOKTNPIOTIKA TOL

Tprydvov Sierpinski.
2.2. ®VALo gpyaciog

2 ovvéyel moapatiBetor To eUALO NG dpactnpdtag B g teMkng pog

pdTaoNG, OTMG diveTal 6Tovg LoONTES:

APAXTHPIOTHTA B

1. To apykd tpiywvo (oynquo A) to yopilovpe og 4 ioa tpiyova (0nmg 610 oYNua B).
Moavpilovpe v emedvelo Tov pecaiov (ONAodN TOL AVIEGTPOUUEVOL TPLYMDVOV),
Bewpdvtag 0Tl N emedveld Tov €xel komel Kot apoipedel amd TV emEAvVELL TOL
Tprydvov. [Toca Aevkd Tpiymva Tapapévouy 61O E0OTEPIKO TOL TPLYMDVOD;
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(ZyMua A) (Zypa B)

EnavéioBe v mopondve dtadikacio GALES OLVO POPES.

2. a. [16ceg popéc KaTA TN YVAOUT GOV UTOPEL VO GUVEYIGTEL 1] TOPATAVED dLOdIKAGIN,

B. T damotdvelg va supfaivel KoTd TV ETOVAANYN TNG TOPOTAVE d100IKAGTOC;

3. Zmv 006vn Tov vroAoyiot PAETOVE Ko AAAeC emavainyelc. [Tohg Ba mepiéypapeg
M Sradkacio Kol To amoTEAEGUA TNG TNV 000V TOL LITOAOYIOTY);
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A. 4. Tlow oyqua oynuatiotnke teMkd amd OAeG T1g olapaveleg pall; Toti Katd ™
YVOUTN GOV £YIVE QVTO;

2.3 Oonyieg mpog Tov KeONYNTI:

To tpiywvo Sierpinski peletnOnke oamnd tov IMoAwvd pabnuotikd Waclaw
Sierpinski o 1916. Kafe évo. and ta tpiywvo mov oynuatifovratl, eivar pio amd tig

SLBOYIKES «POTOYPUPIESH TOV TPLydVoL Sierpinski.

Ké&Be véo tpiymvo (tepdylo) mov oymuatileton -ov apopedel kot cvykpifei-
elvar 6poto pe to tplywvo TG mponyovpevng emoviinyng (eotoypaeiog). H
wwmta ovty ovoudletor avtoopowdtnta. H dudotaon avtoopoldmroag sivot

appntoc apBudc.

Ta oynuota mov yoapoktnpilovtal amd GLVEXELS EMOVOANYELS EVOG OPYLKOD
oyfuotog, (yevvirplog) peletnOnkov kvpiog and tov Mandelbrot to 1975 kot
éywoav yvootd cav fractal. H pedétn tov fractal anpe peyddn obnon pe v
npdodo twv H.Y. XEta elMnvikd o 6pog fractal oyfua 6o propovoe va amodobei

o0V KAUGUOTOEWOES GYNLLOL.

2m dpactpuomta B {nthpe to oyedouopd oto @UARO dpactnpidtrag 6vo
EMOVOAMYEWDV TNG YEVWNTPLOG TOV TPprydvovy Sierpinski. Aev mpénet o kabnyntng
ENEENYOVTOS VO OYESAGEL EMAVOANYELS TOL Tpry®vov. H gumeipio €d€1Ee OTL pe
TPOGEYTIKN OVAYVMOOT TNG OLOTOIMONG TNG EPATNONG OAEG Ol OUAOES, M oL LETA
v GAAN katovoovv TN dladikacio kot oyxeddlovv pe gvyoapiomon 2 1

TEPIOCOTEPEG EMOVOUANYELG.

Ot pofntéc amovtodv oto TOGEC POPEC KATO TN YVOUN TOVS UTOpEl va

ocvveyotel N dadkacio Kot {ntépe vo Kotoypdyouy Tig SlomGTOGELS TOVG.

211 ovvéyELa o1 LabNTEC TapaTnPovV 6TOV LITOAOYLIOTH emavaAyelg (iterations)
tov Tprydvov (Sierpinski.gif., mopdptmua A) Ko Katoypdoovv Eova TIg

SMGTMOGELS TOVG.
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210 onueio avtd TPOPAAAOVTOL ETIKAAVUUEVES O OLOPAVELEG TOV TOLYVIOIOD TOL
yaovg OANG ¢ Théng emkaivupéveg O6Aeg pali oto dweavelookomo. O
KaOnyntg umpootd otoug padntéc mpoomabel va mETVYEL TNV EMKAALYN TOVG W
Hio SLOQAVELL TOV TEPIEXEL TVYOL0 KOKAOVG, TPly®Va K.AT., Y®OPIg 1 ETKAAVYT Vo
gtvor epiktn. TeAkd ypnoyomolel por dapavelon Tov tptydvov Sierpinski. Ou
E0MTEPIKEG YPUppES TOV TPLY@vov Sierpinski mpooeyyilovrar miéov amd TIg
KOVKidES OhV TOV podntdv, o apiOpiég tov omoimv (300-400 ava Taén)
OvVTIOTOLYEl OTOV EAGYIOTO OmapaitnTo opdpd kouvkidmwv amé H. Y. g

oyeTikig Prpioypagiog (Peitgen H.O, 19924, b, Devaney, R. L. 2000, 2003).

210 téA0g TG SpaocnPloTNTog {NTALE TN YVOUN TOV HOONTOV Y10 TV EQLEAVIoN
OV TPLYDdVOVL (epdtnomn A.4). Avapévoope akOun HEG omd TIG KATAYPAPES KO TIG
eEnynoeig mov divouv ot padnTéc, va YPNOLLOTOOVY e SIKE TOVG A0V £VVOLES TNG

HT YPOLLKOTNTOG.
2.4. ZOvoyn amoTEAEGNATOV

Y10 tpiywvo Sierpinski oyeddv 6Aeg ot ouddec pobnTdV oyediacay cmOTa TIg
dvo emavarnyels, (éva 30% tov padntov oxedlace yopic va to (ntaue Ko

TEPICCOTEPES EMAVOANYELG).

Ewova 1: Avo emovaliyels tov tpiywvoo Sierpinski omo ouddo pobnraov.

Ot podntég dwmictwoav 610 GUVOAD TOVG OTL UTOPOVV VO, GLVEXICOVV TN
ddkacio yopig téAog. Ot Kataypapés avoaeépoviar 6€ T0cootd mepimov 90%

KOl OTNV EXAVOIANTTIKOTNTO KOL GTIV GLTOOUOOTNTO TOV TPLy®Vov. Evoeiktikd:

To oynuo. avtd emovoioufaveral, 010t 1 O100IKOTIO, UTOPEL VO ETOVOLNPOEL

OTCEIPES POPEG.

Hopatnpw 011 0T0 TOPATOVE®D TPIYOVO UTOPD VO ONUIOVPYNO® OTEPO 10LO

PIYWVO, GTO ECWTEPIKO TOD.
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Avaioyeg KoTaypo@ég aKOAOVOOLV TNV TOPOTAPNON EMOVOAYEDY OCTOV

VTOAOYIOTH:

O vrmoloyiotns ueye@over to. PIYWVOKIA TOD OEV UTOPOVUE VO TO. OODUE HUE

ovVEpAOTIVO UATI KO ETOT ONUIOVPYODVTOL GTELPO. TPIYWVOKIAL.

Hopatnpw ott doeg emavolnyels (ueyedovoeig) kot av aoufodv Plérw to id1o

oxHpa.

21 oLVEXEWD M EMKAALYN TOV SLOPOAVEIDV TOV HLOONTAOV TOL TOLVISo0 TOV
yx&ovg amd 1o Tpiywvo Sierpinski eivar onpeio kKAl g TEAMKNG pag mpdTaonc.

"Eva evdekTikd amotéAesio amd £vo YOUVAGLO:

Ewcéva 2: Emkaloyn diapoverdv oto 7° I'ouvdoio Kalouapidg

H eppdvion tov 1pry®dvov 1ng mponyoOUEVNG OpacTnpOTNTOS Omd  TI
SmoToOUéveG and Tovg HoONTEG oKkOpmiee KOLKIOES, MPOKAAESE GE OAO TO
yopvaolwo woyvpn eviomwon. H yvootikny ovykpoven oe oyéon pHe TG
TPONYOVUEVES JOMGTAOGES TOV HoONTOV 010 onueio avtd, amotedel oNUAVTIKO

gpyoreio o TNV eMITEVEN TOV YVOOTIKOV GTOY®V TG dpacTNPLOTNTS A.

O1 e€nynoelc Tov pobntodv Yo Ty eueavion tov tprydvov Sierpinski oto

7o Vidl ToL YAV LITOPOVV VO, YWPIOTOVV GE OLO KOTNYOPIEG:
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1. Ot pobntéc avalnmmooav otabepéc TaPAUETPOVS GTO POIVOUEVIKA TEPITAOKQL
eEEMOGOUEVO GUOTNHA, OTMOC Ol TEPLOPICUEVEG KOTELOVVGES 1 TO HECO TNG

amooToong Kivnong k.o. Evoeiktikd:

Aev eivou mpoyuotixa toyeio yoti o {opt Exel 6 vovuepa.

2ynuotiotnke éva tpiywvo Sierpinski yiati o1 apiQuol tov {apiod aviieToiyovy
ova. 0vo o€ Kabe KOPLPN TOD TPLYOVOD UE TETOLO TPOTO OTE OTOLO THUELD. KOL OV

popnéovue Oa Pyet éva tpiywvo Sierpinski.

2ynuatiotnke Eva tpiywvo Sierpinski. Avto Eyive yioti 10 aVETTPOUUEVO TPTYWVO
OTOTELEITOL QIO TO UETO. TWV TAEVLPWV TOV TPIYWVOD THS OPATTHPLOTHTOS B, Omote
auo. pépooue to péoo, v anueiwv mpog tis kopopes A, B, C, Oa agynuatiotei to

piywvo Sierpinski.

Zymuoatiotnke 1o tpiyovo g dpactnprottog B. Nati frav kebopiopévo and
TNV apyn TPOG Ol TAEVPA TOL TPLYOVOVL Ba myatve kdBe vodepo mov TaiyTnKe

Ko Toon o NTav n andotaon and ta onueia A, B, C.

Ot Kotaypoaés autég avaeépoviol ot Bempiot TOV CUTIOKPATIKOV YAOLG Kot

aVTIGTOLY0VV TTEPITOL 610 55% TOL GLVOAOL TV KATAYPUPDV.

2. Ot pofntég dwmictooav v vmapén onueiov cLYKEVIPOONS N TEPLOYDV

OLYKEVTIPOONG TV KOVKidwv. Evigiktikd:

Aev NTOV TPOYUATIKG TUXGLO, DTOPYODY TEPIOYES TOL TPOPAVE TO OHUELQ KOl

EYOVUE ETOVOLOUPOVOUEVO OUOLA TPIYWVOL.

2ynuatiotnke to tpiywvo Sierpinski yioti to onueio eivor Uoleuéva Koi o Eva

TOTAEL OTO GAAO KOU ETOL EVAOVOVTOL GYNUOTICOVTOS UIKPE TPTY@VA.

Telika oynuatiotnke éva tpiywvo wov ovoualetor Sierpinski. Iliotedw ey kou n
ovupoOnNTPLG. oL TS Eyive avTo YLaTi Bo vITapyEl (LOYiKG) U0, COUUETPIO. AVOUETO,
oTO. ONUELQ. ETOL OGTE VO. DIEGPYEL 1] OVVATOTNTA VA To. KatevBovel £tol wote vo,

aynuotiCoviol koi GALO TPIYwVaKiaL.
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2ANUOTIOTHEAY TPIYWVO, TOD YWPILovY EVa TPIYWVO G TEGOEPO OO0, TPIYWVA,

VIOTL TO CHUELQ. TEPTOVY TTIG KOPVPES TWV TPLYDVDV ADTDV.

O kataypagEc autég avapépovtal o onueio  teployég EAENG amd 1t Bewpia
eEEMENG SLVAIKOV CLGTNUATOV KOl OVTIGTOLY 0LV Ttepinov 6to 15% Tov cLVOLOL

TOV KOTOYPOPOV.

ABpo1oTikd o1 coTéEG oTIoAOYNGES TTapapéEVoLy tepinov 6to 70% o€ Oleg TIg
napepPaceic. Onwg mpoavaeépOnke, ot dvo TPOTEG dPAGTNPLOTNTES OMOTEAOVV
NV KeVIPIKN 10€a TG TPOTOoNG MaG. To amoteAéoUaTo TOV TOLVISOD TOV YA0LG

Kot Tov Tptydvov Sierpinski givot Kotd T yvoun pog Toll OeTikd.

3.I. KAAXMATOEIAH XXHMATA

H poOnpatikr] perémm g ovong Paciopévn mpoTapyikd GTo YEYOVOTO OgV
elvar k@t vEo Kot amoteAel TEPIEXOUEVO TOV TEIpoUaTIKOY pobnuatikov. Mg tov
OPO TTEWPOUOTIKA poBnpatikd yopaktnpiletor po Lobnpatiky TpoonTIKn oL TEPQ
and Vv anddeiln ompileton oe yeyovora (Peitgen. H.O. 2000). Ov Apyiundng won
Anpoxpitog  ypnowomoincav  mEWPOUATIKE  paOnpotikd,  ©otdco ot
emotnuoloyikég pileg g mapamdve mpocseyyong Ppiokovtal ota pedpota TG
Ddvokng Prvocopiag kar Pvowkng Iotopiog (oto Peitgen. H.O. 2000, ko oto
[Matoopitov 1., Kuvnyog X., 2005).

O K. Falconer oto Pifiio tov Fractal Geometry ypapet: H Aé€n fractal eivon
ocoav ™ AéEN (oM. Mmopeic va meptypdyelg Tic Pacikéc ¢ 1010TNTEG Kol TO
BepeAddn otoryeio Tov TV amoTEAOVY OAAG dev pmopelg va v KAeioelg og évav
opopd. Emyepdvtoag va opicovpe kdmwg v évvola Oa Aéyaue 6t "elvar éva
YEOUETPIKO GYNUO TOV PUTopel va vrodlapedet oe pép, kabéva and ta omoio eival
éva. avtiypoaeo pewwpévov peyéBovg tov ovvorov. Ta Fractal elvar yevika
avtoopown oynuate aveédpmta ond tnv KAipaxe" (Falconer, K. 2003, BA.

kepdiaro II. 3. 1,2,3.4).

3.1. I'vootikoi 6to)0L TG OPUSTNPLOTNTOC,

Xm Jdpaocmpomnta I SomoTdvETOL HECH TOV KATAYPUPOV KOl TOV OPIGUOV

TV 010V TOV pobntodv 1 ¥pnon ToV EVVOIOV TNG UN YPOLUIKNG YEOUETPIOC
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(avtoopotdtnTa-enavaAnTTikOTNTA PA. KedAoo VI 1.4, 1.5. Axoun tpocpépeton
N ovvatotnta vo avaeepBodv omd Toug padnTég Kol GAAEC 1O10TNTEC TNG VENG
yYeOUETPlag, Ommg M aveCopnoio omd KApOKo 1 YEVWATPIO K.0, KOOMG Kot 1

GLVOEDN TNG LE CYNLOTA KOl QALVOUEVE amd T eOON.

Avopévetal akOun o€ GYETIKN epmTNom vo 600l petd amd cvlnmon pe 6An

™V T6EN 0o KovoL 0 optopds g avtoopotdtntag (BA. kepdiaio VI 1.8,1.9).
3.2. ®v)rho gpyooioc.

2 ovvéyelo mapatifetar o OAAO ™G dpactnprotntoac I' g TEMKNG HoG

TPOTACN S, OGS dlvETAL GTOVS HLOBNTES:

APAXTHPIOTHTAT

1. Ztov vtoAoylot PAEToVpE EmavaANYELS Kol ALV oynudtov. apatnpnoe akdun
TIG GUVOOEVTIKEG EIKOVEG OTO JLOPOVEIOCKOMIO, OKOVYOVTAG Kot Tn povotkn. oo
vouilelg 0Tt ivort Ta KOWwa yopaKTNPIGTIKA TOVG;

2. Trovopaocia o propovcape va ddGove oTig ekOVeg avtég; [Marti;

3. Yrdpyovv oynuate 6T GUGT) TOL VO TEPLYPAPOVTOL LLE TOV TOPATAV® TPOTO;
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3.1. Odnyieg mpog Tov KaONYNTI.

v oopy] ™G OpacTnplOTNTOS TPOPAAAOVTOL EIKOVEG, OYNUATO  GTO
SLOPAVEIOGKOTIO KOl TPOGOUOIMGELS ad VTOAOYIoT (Tapdptnua A). Akovyetal
tavtoypove. povotkn (fractal music, amd TG 16t00EAIdEG TG PrffAtoypagiog). Ot

HaONTEG KaTaypaeovV T KOWVE YOpOKTNPIGTIKA OA®MV aLTdV 6Ty gpdtnon 1.

21 GLVEYELD GTNV EpMTNON 2, Ol LoONTEG KATOoypapOvY TV OVOLOGIN TOL KATA

TN YVOUN TOVG AVTATOKPIVETOL KAADTEPA OTIC EIKOVEG Kot YlaTi.

Axolovfel culnmon pe 6AN Vv Ta&N Ko o1 padntég apnvoval and Kool va
AmoPacicovV Yo To GVoud TOV EIKOVOV oL Oa ddcel N TAEN Tovg. Agv Tpénel o
Kapd mepintoon o Kadnyntig vo vrofondncet 1| va 0dceL 0 110G ToV OpLoUd TNG

OLLTOOLLOTOTNTAG.

H eumepia £6e1&e 011 cuvnBmg divetar o oplopOG TNG LTOOUOOTNTAG Ol OULMG

AVTOVGL0, OAAG LLE OLOPOPETIKT] SOTHTTOGOT PE OmAG AdYLo TOV HoNTdV.

Ol amavTNGELS GTNV TEAELTOLN EPAOTNON GLVOIELOLV TA YOPAKTNPIOTIKA TNG VENS

YEOUETPIOG LE GYNUATO 1] EIKOVEG GTN VO™ Kol 6TO TEPPAALOV TOVG,.

X10 onueio avtd Ko aPod £xovv OAOKANP®OEl o1 Katoypagéc oto EOLALN
gPyaciag, 1 ovouasio TG VENS YEOUETPIOG KAAGUATOELONS YEWUETPLO KAL 1] QLY YAIKY|

petaoppaon fractal geometry divetor and tov kaOnynm

3.1. Xovoyn anotereopdTOV.

Ta amoteléopata g dpactnpromtoag I Ntav moAd evBappuvtikd yioo TV
npoondfeio TG 010Kk TIKNG adlomoinong pog. Iapovoidlovtar cuvorTiKa Kot yio

ola Ta yvuvaoio otov mivaxka I'S tov kepaiaiov IX wov mapatiBeton Eava £dm:
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Ivpvéoro Ovopaocio eikdvev Awtdnoon Eopoppoyég ot ¢don
OQLTOOLLOLOTNTOG
Eravolaufovoueva Yrdpyer kamoio oynuo | Kovvoomiol, élato
uotifo. oe oV exavoioufaveral
TPI0OIAOTATES EIKOVEG. TOAAES popég uéypl va
70B YEUITEL TO YOPO
Mep - - -
EravolauPfavousves - -
EIKOVES
50 K
Ateleiwres avtoduoies | Ouoieg e tov 00to Eixoveg faociouéves omn
70K EIKOVES T00G yewuetpio, oty poon
Ateleiwres e1koves Avtoouoiétyto. KOOVOUTTIOL
OOUUETPIKOD YAODS (ouo10. yewueTpixd,
OYNUOTO UEGT, OTO 1010
60 K 70 oYHUQ)
Bagilovtar oe éva ouoopoppo potifio ‘Elaro,
ouoiopoppo potifo 1 TOPAOVOG
30K aynua
Areleiwtes eikoveg Ateleiwres ouoieg e Eloto
40K OOUUETPIKOD YAOVG TOV E0DTO TOVG EIKOVES
Taén oro yaog Evo aynua ‘Elaro, kovvovmiol k. AT.
emavaloufaverol kat
yeuilet oryd aryd to
Etm XOPO
Eravolaupfovoueva Eravolaupfovoueva Elazo, kovvooriorn
My2 unotifo. unotifo. OVUTTLOY K.ATL.
20veyng avtoouolotnTa. | Zoveyng Maiovopog, élaro,
QDTOOUOLOTNTA, OUOLO. KOOVOUTTIOL K.AT.
LE TOV £0DTO TOVG
emovaloufavouevo
My1 oynuaTo.
Eravoloufovouevy Xawpic téhog mpoektaon | To kovvovmiol, ta pblia
ouoLoTnTo. NS OUOIOTHTOS KATo100V JEVIPMY,
KOTTOPO, VIQGOES Y10VIOD
M2 HiKpoopyoviouol
Ecoveg ue ouoieg 2xnuaTo. [e OUOLES Mmpokolo, oralayuitng,
My2.09 Aemrouépeisg Aemrouépeisg KOVKODVAPIO, OEVIPO
Ewcoveg pe ‘Ouoreg Aemrouépeies Kovkovvapia, urpoxolo,
emavalauflavoueveg emavaloufavovior ayoTaAIpIO
Aemrouépeiss OOVEXWDS
My1.09
Amepao Eravoloufovoueves ‘Elozo, (yevika. uepixd,
emovoioufavoueves Kai1 OUOIES UE TOV EODTO | QUTA), TO UTPOKOLO,
M1 ODTOOUOLES EIKOVES T00G Oauvol, 10 Kopdalii
Avtoduoieg Avtoduoieg To kopaii, To. pvila
Ovoudlovtai ol yiati | 0évipwv,
oe kabe dropavela KOTTOPO, KOUATO THG
eupavi{etor oporotnta. | Gdlacoog
LLE TO [010 TO apyIKO KOOVOUTTIOL
X0pTO
50B aPOVYYapL
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IHivaxog I'5. K01va yopoKxTnpiotika EIKOVWY, OVOUATIO EIKOVMYV, OPLOUOS

ODTOOUOLOTHTOS KOL EPAPUOYES TTH PVOH OO TOVG UOONTES TVOVOAIKA,
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H owrtonwon ko e€nynon g ovtoopodtntog pHe Adywn TtV podntov
Tpaypotortombnke moAD KoAd o€ oxeddv OAa Ta yuuvdotla. Evosktikd:

AvTo0U010THTO. (0010, YEWUETPIKG. CYHUOTO. HETO. GTO 1010 TO GYHUA,).

4.A. ATAXTAXH AYTOOMOIOTHTAX TOY
TPII'QNOY SIERPINSKI

Onwg avaeépbnke kot oto kepdlato I o opiopdg e ddotaong eoptdtot ard
v ekdotote pofnuotiky otk (evkAeldeln, TomOAOyKY  OtdoTaom
QLTOOUOLOTNTOG K.AT.). Xg pia mpoomdbela va yivouv Katovontd To KAAGLATOEN
oynuata, pobnuotucol énwg o Kovotavtivog Kapabeodwpng, o Felix Hausdorff
ka1 0 Benoit B. Mandelbrot yevikevsoav tnv dtoucOntikn €vvota e ddoTaons Yo

va TEPILAPOVY TIC TIEG UN-OKEPOL®OY OPLOU®V.

2 SpaompldtTo A EMOIOKETOL 1) EI0AYMOYT OTN SLUCTAGT OVTOOUOIOTNTOG
tov Tpry®vov Sierpinski. Ot paOntéc mmg I yopvaciov €yovv Sdaybel Tic
EVKAEIOELEG YEMUETPIKESG OLGTACELS, OAAL Kot TN GY€0M TOVG e ToV €KOETN TOL
AOYOV OMOOTNTOG YEMUETPIKOV GYNUATOV, OmOPAiTNTES YO T JPACTNPLOTNTA

TPOOTTALTOVEVES YVADGELC.

Katd tov Zmopov [avayidm ta modid mov dev aoyoAndnKay moté |e oYETIKES
SPAGELG OEV KOTOPEPVOLV VAL SOUNCOVY TTOTE TNV £vvola. TG avoroyikdtrag (oTo

Ketooyrov, Z. Zmvpov, I1. 2003).

2m Jdpaoctnpuonto A, dwmotodvetor omd TOvg HOONTEC O OPIOUOG TNG
OlA0TOONG OVTOOHOLOTNTOG, MHE TN YXPNON TOL AOYOL OHOWOTNTOS YVOCTMOV
CYNUOTOV omd To. LOOMUOTIKE TOVG. TN GLUVEXELN YiveTol TO 1010 Yo TO YV®OGTO
amd mponyovueveg dpactnpottes Tpiyovo Sierpinski. Amd tov mivoka ToV
OloTACE®Y  aVOUEVOLUE Vo Jmotwbel  topa Ouwg 0Tt 1 dldoToom

OVTOOLOOTNTOG GTO TPIY®VO aWTO glval dEKOOTKOS aptOpdg.

4.1. I'vooTikoi 6To)01 TG dpaoTNPLOTNTOC.

v 0pactnplotNTo. A EMOIOKETOL 1 E100YMOYN OTN U1 OKEPO O1doToom

avtoopolotntog (PA. kepdarowo VII1.10,11).
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210 TPAOTO PEPOC, O YVMOOTIKOC 6TdY0G ivar v dlamotwdel 11 awtoopoldtnTo
péoa omd ™ ypnon ¢ opodtrog (Ko Tov Adyov OpoldTNTOG) O YVOGOTH
oYNUOTO HE Mo, OLO Kol TPEL OOTACELS, KOOMG Kol pe T0 YVOOTd omd
nponyodueveg dpaotnplotnteg tpiyovo  Sierpinski - (kepdioo VI 1.10).
Emowoketon 1 ovvoeon 1oL AOYOL  OLTOOUOOTNTOG MUE TN OldoTOON
OLTOOLOOTNTOG KO 1] otTtloAdynon e. EmmAéov damotdveton 1 dekadikn goon

NG O140TOCNG ALTOOUOLOTNTOG GTO VEO TPLY®VO.

210 0e0TEPO UEPOG, OMUEUDVETOL OTY YPUPIKY] TOPACGTOCT TO onpeio g
dtbotacng avtoopoldTnTag ToL TPrydvov Sierpinski otov dfova tev y Kot

SmeTOVETOL 1] AppNTH OGN KAOADS Kol 1] GUVEYELL TOV.

210 Tpito PEPOG, LE TN YPNON VIOAOYIOTI TGEMNG EMOUDKETAL 1] EDPECN LE OGO

TO dLUVOTOV peYaADTEPN axpifela ¢ didotacmg Tov Tprydvov Sierpinski.

H nopandve dwwdikacio pe Tov 6uvovacpo tTov AGyov GVTOOROLOTITAS TOV
Tprydvov Sierpinski, pe to ypaonua ™™g S1G6TAGNS AVTOONOOTTOS KOL NE
™V TPOcEyYIen TS appnTiS didotaong pe paiota pe axpifero 0,01, givor n

OEVTEPT KOVOTONIO TNG TPOTUGH S NOG.
4.2. ®vlo gpyaocioc.

2m ovvéyela mopatifetar o EUAAO TG OpactnpdtnTag A ™G TEMKNG HOGC

TPOTACN S, OGS dIVETAL GTOVS HOBNTES:

APAXTHPIOTHTA A

I. Adyog avtoopordtnTOog

1. a. To gvBVypappo Tuqua B €xet Stmhdoto pnkog and 1o vBvypappo Tunpa A.
Tuqua  A: —— Tuqua B:

[Toca tpufpata idta pe To A vdpyovv 6to Tuque B;
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B. H mievpd tov tetparydvov B givorl dumhdoio amd tnv TAevpd TV TETpaydvoL A.

[]

[Toca teTpdymva 1010 pe To A €yovpe LEGO OTO LEYAAVTEPO TETPAY®OVO B;

v. H mhevpd tov kOPov B elvar duthdcio amd tnv mhevpd Tov kOHfov A.

(7

[Tocovg KOPovG 1d1ovg pe Tov A €yovpe pHéca GTOV peyalvTepo KOPo B;

2. 0. XV TPOTN GTAAN TOV TOPAKATO TIVOKE CUUTANPOGCE TOV aplBud TV dtwv

KOUUOTIOV IOV PBpNKeg va, dNUovpyovuvtol Kot otn devTtepn GTHAN Ypawe TOV Of

HOPON SVVOUNG, COUTANPOVOVTOS TOV EKOETN OV Aginet.

XXHMA APIOMOX 0O APIOGMOX TQN APIOMOX ATAXTAXEQN
TAIQN KOMMATION XE OIIQY TIZ 'NQPIZOYME
KOMMATIQN MOP®H AYNAMHX AITO THTEQCMETPIA
Evbsia 2" 1 (Mrjkog)
Tetpbywvo 2" 2 (Mnkog kot mAdtog)
KvBog 2" 3 (Mnkog Kot mAdtog Kot Hyoq)
MMivaxog 1

B. T1 damiotdvelg yio T oxéon kBTN Kot aptBpo TV SCTAGEWDV;

3. 210 TopaKdToO oYM T0 aplotepd Tpiymvo pe mAevpd B dev eivor mapd 10 KAT®

aplotepd Tpiywvo tov 0e&od Tprydvov mov oynuoartiletor katd Tn Sredikacio

dnovpyiag tov Tprydvov Sierpinski. To punikog thg TAEVPAG TOL TPLY®VOL oTo. de€Ld

elval TaAL SITAAG10 atd TO PNKOG TOL TPLYDVOL GTO. OPIGTEPJ.
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fads A s,

A, L, ik Ak
V- ANh ATa 2 At
Andhinindhdadids AAAN LSS

A5 &5 %3 £, £, £,
b pa pa A Eh A
A g g o e o G & Lohbb OB OB A8 A8 A8 A8

B 2p

yfua 1.

a. [Toca tplyova idwo e to aptotepd TplyVo £XOVLLE TOPO GTO EGMOTEPIKO TOL deEL0V
TPiy®vov;

Mmropobpe va Ypayov e GUVOTTIKAL:

Me owmiaclacud TS APYIKHS TASVPOAS OCYHUATIOTHKAY TEAIKA GTO
E0WTEPIKO 3 i010. TPiYyWVOL.
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Xtov Ilivako 2 ypnoyomolovpe tov yvootd omd to Labnuotikd cov AOYo

OLOOTNTOC YEMUETPIKAOV GYNUATOV.

YXHMA APIGMOX IAIQN AOT'OX APIOMOX
KOMMATIQN AYTOOMOIOTHTAX | AIAXTAXEQN
Evf. tpunua 2 9= (3)1 1
1
Tplywvo 3 —(2\y
Sierpinski 3= (I)
Tetpbywvo 4 4= 2 )2 2
1
KvBog 8 8= (3)3 3
1
IMivakag 2
264
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IL. I'pagu) Tapactoon

210 V€0 @OALO BAETELS TN YPAPIKY] TOPAGTOCT TG CLVAPTNONG Y = (%)X .

Sounnpwoe otov optiovtio dEova to x tov Iivaka 2.

1. a. Tt dwmotovelg;

B. ITolog ap1Bpog vopilelg 6Tt eivar to y 6TOV EKOETN TNG YPOUUNG TTOV AVTIGTOLYEL GTO

tpiyovo Sierpinski otov IMivaka 2;
X =

v. [otog vopilelg 01t gival 0 apBUdc TV S106TAGEMY TOL AVTICTOLXEL GTO TPIy®VO

Sierpinski;

0. Avutd mov 1oyvel Yo 10 €VOVYPAUIO TUNLA, TO TETPAY®VO KOl TOV KVBO, dnAodn
o0tL 0 opluog TV dlotdce®v Tovg givor icog pe tov ekBétn TOoL AdyoL
AVTOONOLOTNTOG, oYLEL Kat Yo To Ttpiywvo Sierpinski. Emopévmg, o apOpog tov
dwotdoewv tov tprydvov Sierpinski givar icog pe tov apBud y mov Ppikeg. Ti
vopilelg 01t onpaivel 6Tt 0 aplBpog TV dlactdoemy gival d0ekadkoc;

e. INarti otov [Tivaxa 2 avaypdeetal AOYOg «OVTOOUOOTNTOCY;
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I1l. Avdotaon avtoopordTNTOC,

1. Eidape o611 1 ditdotacn tov tprydvov Sierpinski eivor o ekBétng y oty mopakdtm
eiocmon TG O1G6TAGS GVTOONOLOTNTOG

% = 3 1)
1 Ao g onoiag Bpioketon petald 1 won 2:

1 < X < 2

["a va vroloyicovpe pe akpifela tov ¢ pmopole vo, 0koAovOnGovUE TNV TOPUKAT®
dladKacio e TOV VITOAOYIGTI) TGENNG:

a. Ilatnoe 70 2.
B. Hdnoe to X, wov diver pe tov tpdmo avtd t ovvéptnon 2~
y. Awoe ooy exbétn évav dekooiko api1Ouo e ooo yneio Oéleig.

0. ZNUElaE TOV OEKAOIKO OTOV TOPOKAT® TIVoKo oty Béon TOL ¥ Kol TATHOE TO [GOV.

2NUEIWOE TO ATOTEAEGUO. TTNV KATM YPOLUT] TOV TIVOKA.

1" 2" 3" 4 5" 6" 4 8" 9" 10"

Inueiooca

X, =

Bpnka
2k =

Hivaxag 3.

. Kpatnoe povo to. omoteAéouoro mov mAnolalovy opketd to 3, (010 Topaoeryuo. eivai

29< 2 <3,1) ko Sigypaye to. voAotma.

ot. Yroloyioe tov uéco opo twv y Tov KpaTnoeS.
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1. a. ITowo eivon to amotédecio mov PprKeg;

2. Oo umopovCAE VO TPOCEYYICOLUE HE peyoAvTEPN okpifela TN dldoToon
AVTOOLOLOTNTOC TOL TPLydVoL Sierpinski;

3. T €idovg apBuog eivar 10 x; Tvopilelc kot GAlovg aplBuodc pe ooty v
ot

4.3. Odnyiec mpog Tov KaONyNTN.

O gpomoelg g TpdTng oeridog (1), Kabmg Kot o1 kataypagés (2) otov mivaka
1 Tov VAoV epyaciag ivor TOAD amAéc Kot EXovv KO TN GUVIEST| Le TNV VAN
TOV LOONUATIKOV TOVG, EWOIKOTEPO TNV TAVTION TOL €KOETN OpolOTNTOS GYNUATOV

LE TOV aplOUd TV YEMUETPIKMV TOL SLOGTAGEMV.
Zmv gpatmon (3) dmoetdveTot OpmG OtTL:

Y10 tpiywvo Sierpinski oum¢ 1o TETphymVO TOL AGYOL OLTOOUOLOTNTAS OEV
avtiotolyel oto Adym eppadod tov Tpry®dvov yioti  to pecaio Tpiywvo €xet

apalpedet.

Amo tovg pobntég dwmiotdveTon (Kot otnv EMOUEVN GEAMOA T®V QUAA®V
gpyaociag mapoatibetar, doyeto av oV TPoMnyovuevn olamotdnke N Oxl) ue

évtova ypdppoata 1 dadikacio (L. o akyopBpocg) yo to tpiymvo Sierpinski:

Mg Owrhooloopd TNG OpKNS TAEVPAS OYNUOTIOTNKOV TEMKG OTO

£00TEPIKO 3 1010 TpiyOVO.

Epdécov oto onueio avtd e&axorovBoldv ot pabntég vo unv Kotavoovv tnv
ddkacio evpeong tov ekBETN awtToopodTTOS (0TI OWAKTIKEG TopEUPAoELg
avtd dev GLVEPT), Umopel kaTd TNV Kpion Tov kaBnyn va dobel mo avaivTiKd To

TAPASELY L TTOV AKOAOLOEL:

pe dmAactacuod Paonc a = 2B
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€yovpe Aoyo opototntog o /B = 2B /B =2

aALG 0 apOUOG TV VEWV TPLYGV®V Tov oynuatifovtot eivar 3, oyt 4:
[oyoe:

(o /B)? = (2/1)% # 3, dnhadh dev Tpdkertar y1o. Aoyo epPoddv.
Axoun oybvet:

(o /)t = (2/1)* # 3, nhadh dev TpdKerTaL Y10 AdYo HnKéV.

Ed® éyovpe évav dyvooto ekBétn o pe:

(a /By =(2/1)*=3.

[Ipopavmg givat:

it < 3 < (21)?%  4pa

(1) < @)* <@n)?*  éapa

To y dev elvar axéparog apBpdc. Xto Avkelo pobaivovpe Tog vroloyiletat o ).

Ed® pmopovpe vo Tov GUUTANPMOGOVLE GTOV EMOUEVO VoKL 2.

210 0€0TEPO PEPOG TNG OPACSTNPLOTNTOS OiveTal 6TOVG HadNTEG 6 PMTOTLTIA N
YPOPIKNY TOPACTACT TNG GLVAPTNONG Y = (%)X kol {nteital va onuetwbovv ta

avtiotoryo onueio Tov mivoka 2 otov opildviio aEova. Mg tov TpoémO OLTO O
dppnrog exbétng x mpooeyyiletan oto 1,6 mepimov kot dwmotdveTon oto .o ko

1. n ovvéyeln TG cLVAPTNONG TOV EKOETDV.

211 cLVEXELN aVaEVETOL OTIG EpOTNGELS 1.Y,0,€ va kaTaypdyouv ot pabntég Kot
VO OUTIOAOYNGOLV KOTA TO dLUVOTOV TNV OEKOOIKT] SLAGTOCT] GVTOOUOLOTNTOS TOV
Sierpinski. Edwd oty gpodton 1. &, avapévetar 1 avtobolo, KOToypopn e

«OLOOTAONS ODTOOUOIOTHTASH.
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To tpito pépoc TG OpaoTNPOTNTOC EKTEAEITOL OTNV TEAMKN HOPON 1TNG
npdTaong Lovo amd dvo opddec. Kdbe opdda £xet Evav TavopoldTLUITO VITOAOYIGTY
toénng mov Tov yepileton évag poabntg. H eumepio pe meprocodtepeg opddeg
£0€1&e OTL MEPLGGOTEPOL VITOAOYIOTEG OEV TPOCPEPOVY GTO TEMKO OTMOTEAEGLO KOt
YOVETOL TOADTILOG XPOVOG He TNV eEotkelmon TV nadnTdv HE TOVG VITOAOYIOTEG
tlémne. Zovnbog oymuoatiovtar dvo peydieg opddeg avbBopunta omd TOLg
pabntéc/tpieg, N o aydpio ko ) GAAn kopitoia (Chronaki. A. 2009), pe éva pdvo
pafnt N padnTpla apynyod Ko pe oxETIKY eumelpio va yepiletal Tov VTOAOYIOTH
toémng. Ot vmolowmor pabntég kol pabntpieg mpoteivovy otovimv apynyd Ttov

apBud oL KATA TN YVAOUN TOVS EVOEIKVUTOL KOt GOUTANPOVOLV TOV Ttivaka 3.

H eumepia €0eie axdun OTL ONUoOvPYEitOl avVIOYOVIGUOS Oyopudv Kot
KOPUTGL®V Y10 T0 KaAOTEPO amotéAecpa (610 1,00), cupPAAlOVTOG GNUAVTIKG GTNV

eMTLYI0 TOV YVOOTIKOV GTOX®OV TNG OpacTnpLOTNTOC.

21 epotoeig 1 B, v, avopévetar va dtomotmOel | dppntn eOom G S1deTUoNS

AVTOOHOLOTNTOG KABMG Kot va 60000V mapadeiypata dppntov opludy mT.y. T 1M ¢.
4.4. TOvoy1 0mOTELEGUATOV.

Av kot o1 og Gve mivokeg opotdTNTaS 1 Kot 2 GUUTANPOVOVTOL KOTA KOvOvoL
oMOTA, OLGKOAEVOVTOL O1 HoONTEG v deyToOV TG €ival SLVATO VO VTTAPYEL L
dekadikn odotaon Kot pdota appnrn, o€ avtifeon pe dca elyav ddaybel péxpt
tote.  Avtd yivetar avTiAnmto Kot om0 TOAAEG GYETIKEG KOTOYPAPES, EVOEIKTIKA:
Aev umopodue vo. falovue apiBuo o100tacewv exelon o apiBuos mov Ppnrous ogv

elval axépaiog.

Extog kou av yiverar va umet o 1,59.... allo dev 10 Eyovue didaytel | dev eivor

OVVOTOV VO, DTTOPYOVY OEKAOIKES OLO.TTOTELS.

Ot dwotaypol Tov HobnTtdv Kot o1 ¢ Ave Kotaypopis TEPLOPIGTAKAY UETE TNV
E100YMYN TOV YPAPNUATOS GTO JEVTEPO PEPOS Kot ELyIoTOTOMONKAY TEMKE GTO
25% mepinov petd to tpito pépog g dpactnprotrog A. Evdewtikd po amd tig

TEMKEG KOTOYPOPEG:
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Aev 0IOPYOVY UOVO OKEPOIES OL0.OTATELS N Otdotaon 1,5.. Ppioketor aviucoo oty

0160TA0N UNKOG KOL OTH OLAOTO0N UNKOS KOl TAGTOS M| OTH QUGN DTGPYOVY GTEPES

0l00TAOEIC.

To anotedéopata mopovstalovtal cuvontikd otov mivaka I'8 g evotnrtag VII

3. mov maporifeTon Eava £0m:

lupvdaoio

YOvdeon pe
dibotaon
OQLTOOLOLOTNTOG

ATo opdideg

ITocootd

Albotoon
OLTOOLOLOTNTOG
Sierpinski

30K

To véo tpiywvo dev
EYEL PLOIKODS
oap18uoig otig
daotdoels. Ko otic
aAAeg eikoves oo
eldaue n diaotaon
avtoouolotytag o
eival 0sKo01KOG,
Gppnrog apriuds

8/13

62%

7=1,5919975

40 K

Aidoraon dev umopel
vo., etvor povo 1, 2, 3
0AG ueyeBovoviag
Eva oo UTopEL vo,
Ppodue kar dppnres
O100TACELS OVOUEDTO.
Eva mopaoeryua.:
Mo Jereiy ypopyun
&yel o1aoroon 1 alia
LTOPEL Vo, YIVeEl Kol
Lo yovipn kou 1ote 1
Kai1 KATL, OVOUETO.
omo 10 éva kol T0 000

8/11

73%

7=1,5807

Em

H owaotaon uropel
VO, EYEL GOYKEKPLUEVH
aud, uétpo. AL
UTopeEL vo, lye Ty
EVVolLa Tov ATELPOoU,
TS oVVOYIIS

8/9

89%

r=1,6

My2

O1 diaotacels umopel
va eivol aKEPOIES 1]
OEKAOIKES, OEV
eluaote o Oéon vo, to
Katoldfooue 10t
EUTEPLEYEL TNV KIVHON
KOl E€l ATEPES
ETOVOANYELS.

7/12

58%

r=1,585

My1

O1 Jdrootdoeic oev
eMVal OKEPOIES.
Yropyer wio.
ovVEXOUEVH KIVION.
Yrdpyet

719

78%

v=1,585
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QDTOOUOLOTHTO,
Ene164 1o wiywvo 9/11 82% y=1,585
emavaloufaverol
OTEIPES POPES OAAG
Towti{eTon (e 10
apy1Ko eivar GppnTog
M2 op1Ouog

Tzl ovoiactia 4/6 67% v=1,6
eival o 1010 [e ToV
EQVTO TOV UE OPPNTH
My2.09 didotaon

Tati o tpiywvo éper | 316 50% v=1,585
emavalopufovousvn
ODTOOUOLOTHTO. OTO
My1.09 amelpo

Ere1o1 o tpiywvoo 7/9 78% r=1,585
o€V Eyel TEA0G yio
ovTo Kot 0 eKOETHG
vl 0KoOIKOG
M1 (Gppnrog)

a. Ta véo oyrjuata 10/12 83% v=1,589
elivai opoio ue to
OPYIKO UE GPPNTES
Véeg O100TATEIS

B. Korvovpio
01007001 TPOPAVAG.
Aicoraon
ODTOOUOLOTNTOG, YIOTI
elvou aynua ouolo ue
OV EQDTO TO.

50 B
IHivaxog I'8: X0voeon kou outioloynan appning olaoToons aTOOUOLOTHTOS, KaOMS Kal
N KaADTEPN TPOTEYYION THGS OO TOVS HOONTES

H éudotoon tov tprydvov Sierpinski mpoceyyiotnke moAd 1KAVOTOMTIKA GE
td&En peyéBoug 0,01 oe O6Aa oxeddv tao yopvdaowa. Ot 71 otig 98 opddeg
TPOYLLOTOTOIN GOV KoL OLTIOAOYNGOY TNV GUVOEST] LUE TOV AGYO OUTOOHOLOTNTOG TOV

Tpryovov (nivaxog I'8).

5. ETPAMMH VON KOCH KAI TPAMMH CANTOR

“H évvola tov pétpov Hausdorff, pe ™ oepd g, pog odnyet oty €vvola g
ouwwotaong Hausdorff — Besicowitch, mov eivar akpiBd¢ n moAd yvoot) pHog
dldoTaon opoldTNTaS. ATAG, £6M TOPOVCIAGTNKE e TPOTO OV VoL UV TPOrdlet o
amAdg Koopakng. Emopévmg, av avtéyete to yeyovog 0Tt T0 UETPO TOL GLVOAOL
Cantor vdpyel akOp KL oV €G€IC 0V EYETE TN TN OTLYUN TIC YVAOOELS TOL Oa Gag
EMETPEMOV VO OLOTVIMGCETE TOV AKPIPN LoBNUOTIKO OPIGUO TOV, TO HLOVO OV £XETE

Vo KOVETE €lvol VO EKTEAECETE TOLG VTOAOYIGHOVG GO OmMMG mopovctdlovral
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nopondve. M’ avtdv tov Tpomo Ba odnynbeite ot ddoTaon OUOIOTNTOS TOL
ovvorov Cantor. H didotaon avty ovopdletar: H Fractal Atdotaon tov cuvorov

Cantor” ( oto Mnokomovrog I., Fractals waviod kai wavia,).

H emioyn tov tprydvov Sierpinski dev ivar 1 pdvn emAoyn yo TNV €160YOYN
oV KAoopatogdn] yeopetpio. o AOyoug yeviKenong TV YopaKTNPIoTIK®OV TG
véog yempetpiog, Kupimg g O1d4otaong avtoopoldtnTag, okoAovdel, Omwg
npoavapépinke (oto kepaiato VIII kot IX) po tedevtaio dpaoctnplotto pe T1g

ypoppég von Koch kat Cantor.

H ypapu von Koch (kepdioao VII 1.12) mpooeépeton koi avty Yyio
TPOCEYYION TOV EVVOLDV TNG YEVVITPLOG Kol TNG OdoTtacns avtoopototntas. H
ypapun Cantor (kepdroro VII 1.12) mpocepépetar yio moALES TPOTAGELS GYETIKA LLE
™ Swaktiky g aglomoinon. IMapovosialel v daitepdTTAL OTL N S1doTOoN
OLTOOHOOTNTOG TNG €lvol UIKPOTEPT amd £va, 1] TOAD OTAQ Ol EXAVUANYELS TOV
Sly®popov g o€ evBVYpappa TUApaTa TEiVOLY GE éva 6GOVOAD onueimv (oKkovT

tov Cantor) .
5.1. I'vootikoi 6To)0L TG dpOaoTNPLOTNTAG.

O Tp®OTOG YVOOTIKOG GTOYOG TV VEMV dPAGTNPLOTHTOV AVOPEPETAL GTN COCTN
oxedlaon OVO EMOVOANYEDV TOV VE®V CYNUATOV OT®MG Kol HE TO TPiy®mvo

Sierpinski.

X ovvégeln ovouévetonr omd Tovg HadnTtég M dtvmworn eHpPECNS TNG
dldotaong avtoopoldtroc. Ommg Kot 6T TPonyoUUEVT] dpacTNPLOTNTO WE TO
Sierpinski (uotifo: ue oimhoaociaoud Paons oynuotiotnkav 3 0100 KOUUATIO) OL
pantég meprypdeovv v dadikacio (dnA. o potifo) €dpeong e SUCTAGNG
OVTOOUOLOTNTOG TOV VE®V oynudteov Von Koch kol Cantor. Me Bdaon to potifo
avTo aKoAOVOEL AL OTIWE KoL GTNV TPOTNYOVOUEVT dpactnplotnta pe to Sierpinski

N SlTHTOOT TG GYETIKNG €€10MONG S1UGTACNG ALTOOUOIOTNTOG AtO TOVG LOONTEG.

‘Exovtag v eiowon axorovBel pe ) yvootn d1001kacio e TOVG VITOAOYIGTES

TGEMNG M| TPOoEYYIon TG didotacng avtoopotdtntag Von Koch kot Cantor.
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Ewdwotepa yiao v ypopuny Cantor oavopévetar omd tovg pobntég va
KOTOYPAYOLV TIG O0POPES TTOV OOMIGTMVOVYV GE GYECT TO QAL GYNUATO TOVL
yvopioav. (Anradn didotacn 0<y<I evd cto GAla oynuata nTav y >1. Akoun ot
pe tn ovvéyeta g dadwkaciog Bo amopeivouy teMkd povo onueia eketl mov frav n

YPOUUT K.AT.)

5.2. ®vAira gpyaoiog.

APAXTHPIOTHTA E.

I. ®a dnuovpynoovpe todpa Eva dAro oynua. (Cpappi} von Koch).

2V mopoakdTo ypapp AA BAErovue Tpia ico vBOypappa tuqpata AB, BIC, TA.

Me Bdaon to tufua BI' oynmuatifovpie éva 1c6mhevpo tpiymvo OTmg TopakiTo.

A B I A

A@apovpe to gvBdypappo tuqpe BT

E
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H dwodikacio avty cvuveyiletal pe tov 1010 tpodmo.
Anhadn kéBe gvBuypappo Tunpe To yompilovpe og Tpia ica evOHYpappo TURUATO, LE
Baon to pecaio tunuo oynuatiCovpe 16OTAELPO TPIYOVO KO OQOIPOVUE TN

Baon...x.0.x. H mapandve dwadikacio ovoudletat yevvhtpla tng ypapung von Koch.

1. Zyedlooe TIC OLO EMOUEVEG ETOVOANYELG.
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Awdotaon ovtooporétnrag ypoppig von Koch

—"\
VAN _/ \4) /QJ\_
3

B

Melétnoe mdAL T yevvntplo g ypopung von Koch, 6mov to pnkog g ypopung
de€ld eivor TPUWTAGCIO TOL HPNKOVG TNG YPOUUNG aplotepd Kot Bvunocov mwg
oynuatioape v eflocwon (1) g oO1WOTOONG OLTOOUOWOTNTAS TOVL TPLYDOVOL
Sierpinski:
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Me tpimiacilacuo t™s apyikns mievpds cynuaticTykay telikd 4 idia
TUNHOTA.

2. Zynudrtice pe tov TPOmO avtoOv TV ££l6mOn TS S1AGTACNC GVTOOUOIOTNTAS TNG
ypouung von Koch:

3.YnoAdyioe KOTd TPOGEYYIoN TOV X e TN BonOELa TOV VTOAOYIGTY TGEMNG.

X:

Il. Tpoppi Cantor.

Tnv mopaxdteo ypopun v yopilovpe oe tpion ico evBOypoppo TUAHOTE Kot
apBpovpe 1o kKabe evBHypappo Tunpa apyilovrag omd to 0.

Ao@aipovpue To pecaio evBHypappo TUNpO.

0 2

Kot n dwwdwasio ovtiy cvveyileton.
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1. Xyedlooe TIG dVO EMOUEVES EMOVOANYELS APIOUDOVTOG TO EVOVYPOLLLO TUAKOTO 0T
™V apyn Ue Tov 1010 Tpdmo.

2. [Tooeg popéc pmopet vo cuveIoTeL 1 TOPOTAVED dadtKacio;

3. Ti Ba amépeve TeEMKA ;

4. Zynmuatice v e&iomwon g ddotaong avtoopoldTrTag ¢ ypapug Cantor pe
oLALOYIoUO avaAoYo pe KElvo oL Kavape oTo tpiyovo Sierpinski kot otn ypapuun
von Koch:

l
|

3p
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Me tpimiaclacuo t™s apyikng Tievpds GYNUATICTKAY TEAKD 2 (01a
TUNHOTA, ETOUEVDS

3* =2.

6. Me 1 Bonfeta Tov VTOAOYIOTH TGEMNG VTOAGYICE T O1AGTOCT) AVTOOUOIOTNTOG TG
ypapung Cantor.

X:

7. Alo@épel T0 OMOTEAEGUA GOV OO TIS OLOTACEL TOV GAA®V KAOGLOTOEOMV
oynuatov; I'oti vopilels 6Tt cupPaivel avto;

5.3. Odnyiec mpog Tov KaONyNTN.

H dwdwoascio e0peong ¢ d1d6TAONG GLTOOUOIOTNTOG YivETal TAEOV YWPIG ™

BonBeia Tov Kabnynt, €€ oAdxAnpov amd tovg pantéc o 2 Prynata:

a. Mg vevOdion g avtiotoymng dwdikaciog yuo To tpiyovo Sierpinski kot
pétpnon twv vfvypapU®V TUNUATOV TPV Kot PLETA TNV EMOVAANYT, (nteiton and
toug pobntég va Ppouvv TOoV 0AyOplOUO TV VE®V oynuaTOv. Anioadn va
OWITVTOCOVY  HE OKA TOVG Adywr TN JSwdkacio goupeong TG OloTOoNG

OVTOOHOLOTNTOG

B. Zmm ovvéxewn Cnteiton o oynuotiocpds g elcwong  ddoTaomg

OLLTOOLOTOTNTAG TOV VEDV GYNUATOV:

3 =4 yu v ypauury von Koch. «Me tpimhociocpud g apyikie mAevpdc

oynuatiomkay TeAMKA 4 1010 TUAILOTo.

3t =2 yu v ypoupqy Cantor. «Me tpimhaclocpd ™G apPYIKNG TAELPAC

CYNUOTIOTRKAY TEMKA 2 1010, TUNLOTO.
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YrevOopilovpe 011 kGbe ceMoa TV EOAA®V gpyaciog divetar YwploTd e
aVoTNPY GEPA, £TGL OGTE VO, KAToypdyouy ot podntég ndvol tovg, pe Otk Tovg
Adyo, TN S10TOIOON TOL OPIGHOL TNG OAGTACTG AVTOOUOLOTNTOS, TPV d0BEl 1

emopevn ceAda.

21N GUVEKELD UE TN YVOOTH T dladtkacio Tpoceyyifovtol ot dlooTAGES von

Koch kou Cantor.

[a 10 ovvoro Cantor otnv gpmdtnom Tt Oo anépeve telkd, kabbg Kol otV
EPMTNOT GE Tl JAPEPEL 1] SLACTACON OO TO, AAAC GYNLOTO, APHVOVTOL Ol HobNTEG

va KaToypayouv 0Tt vopilovv ympig Kamota emeEnynon amd tov Kadnynt.
5. 4. Zovoyn 1OV 0T0TEAECUATOV.

O1 cwotég emavolnyels oAE Ko Kotoypapes g ypappung von Koch xon
ewwoTepa g Cantor kivnOnkov oe 1o mocootd 75- 100%. O vroAoyioHOG TG
didotaong avtoopoldtntog von Koch kot Cantor frav kot avtdg moAd

avoronTkog (PA. mivaxa I'9, kepdiawo IX).

Ivpvéacwo | Zyedioom dvo | Awatdmwon Koldtepn | Kakdtepn | Attioddynon
EMOVOAYEDV | AOYOL mPocEyylon | Tpocéyyon | didotacng Cantor
von Koch OVTOOHOOTNTOG | OdoTaoTg | dtdotaong

Kat von Koch | Cantor
oYNUaTIoUOG
e€lowong
Iy2 9/12 9 ¥=1,269 x=0,62 To amotéleayio.

O10pépel Topolo Tov
eival 6Lot appnTol
op1Quot 0101 givair
HIKPOTEPO THG
uovadog. Avto
ovupoaiver 61011 10
0e0TEPO UEPOS THG
eliowong eivai
HIKPOTEPO OTO TO

TPAOTO.

Iyl 6/9 9 x=1,27 x=0,62 Ere1on to koppdtia
eivai Ayotepo. amd
™y apxn

M2 10/11 11 x=1,265 x=0,621 Awopépet emelon n

TN TS O100TOCHS
eivar 0<y<lI eme1on
oynuatiCovro
Ayotepo. 1010
KOUUABTIO!

I1y2.09 4/6 6/6 1,27 0,6 Ere10n o kopudtia
elvar Atyotepa KoTa.
1/3.
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IIy1.09 5/6 6 ¥=1,265 ¥=0,621 Ereion eivou to puovo
mov apyilel amo
0.6...

Ml 7/9 9 ¥=1,265 ¥=0,621 H didoroon eivar
0<y<1 eme1on ta
KopuaTio yivovral
Ayotepa amo o
OPYIKG

50B 10/12 10 x=1,26 ¥=0,663 Ercion omo to 3
KopuadTIo!
oynuotiotnray 2 ioio

ITivokog I'9: Zyeoraouoc von Koch ko Cantor ki evpeon¢ didoraons avtoouoiotnrog

AT TIC OUTIOAOYNOELG TOVG GTOV TOPATAVE TIVaKe QoiveTot OTL 1 dadtKacio
ghpeaNg NG SLAGTACNS AVTOOHOLOTNTOG £YIVE T 6€ PEYAAO Babud katavonty and
Toug pontés. Ag Oempoope kawvotopia T dpastnprotnte E g npodTacng pog
enewdn ompiletar oty mponyolduevn OpactnplotnTo, oesilovpe Oumg va
ToviGouE OTL TOL AMOTEAECUATA TNG, LE TNV EVKOMa Ko akpifela tng dwumicTmong
™m¢ dudotoong avtoopotdotntag Von Koch kot Cantor, aAAd kot Tig otioAoynoeLg

TOV LoONTOV TPOTOYVOPO GTN GYETIKN £pEVVA KOl EEMEPACAV TIC TPOGIOKIES LOG.

H ypopun Cantor diackédace tovg pabntés. Ot amavinoelg toug eivar oyeddv
TOVTOOTUEG GE OO TOL YOUVACL: ATEPES Povlitoes, teditoes orxovy K.AT. TOAD

KOVTd 6ToV pofnpatikd opiopd «okdvn tov Cantory.

6. Xvunepdopata

H tehuy pog mpdtaon ov kot dev  amokAelel ta  amoteAéopato TV
TPONYOVLEVOV CGTANMV TNG EPELVAS, TPOEKLYE GTO TPITO GTASIO EPELVAS ONANOT|

otV dtepevvnon tov etdv 2006 £mg 2009.

H d1daktikn mpdTaon otnv onoio KAToANEQUE -amoTEAEGHO TG ENeEEPYATiag
KOl avaTpo@PodOTNoNG TV 0£00UEVOV HaG TOTOL Oguehmpévng Oewplog -kat
avaQEPETAL O1EE0SIKA GTNV EVOTNTA ALTY, EPOUPUOGTNKE TAEOV Y®PIG TpOoTOTOinoN
vy dvo €t 2008 wor 2009. Me Bdon to OmMOTEAEGHOTO TOV TOPEUPACEDV OV
eatvetor vo pmopet va Bertiodel nepiocdtepo. Ernibe dniadr| katd tn yvoun pog

0 BewpnTikdg Kopeouog TG Bepelmpévng Bempioc.

[Meportépw a&orldynon g mpdtaong pog mopatifetor oto Keediao X1 Ta

OTOTEAEGUATO TNG OU®G amd Ta. 4 £Tn TG EPOPUOYNS TG o€ 15 yvuvdoia (to dvo
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terevtaio £T1 GTNV OAOKANPOUEVN NG HOopPN), OeTikd oe OAeg TIC mapeUPACELC
Kpivovpe OtL glvarl MON apkeTd Yoo TNV oploTikn Oepeimon TG O100KTIKNG oG

TPOTAOTG.

H dudpkelo g S0axTikng pog mpodtaons eivarl teAkd 4 SdoKTIKEG MPEC, TO
WoVIKO glval Vo TPOYLOTOTOLEITOL GE dLO GLUVEYOUEVES NMUEPES amd dvo dlwpa.
Agdopévnc g avaykng va £xouvv ddoyTel ot podNTég TOV AOY0 OUOLOTNTOG Y10 TIG
avaykeg Tov dpactnprottov A, kot E, kot enedn n gunepio tov mapepPdoewnv
€0e1&e 011 0 Adyog opoldTTOS dddckeTol cuvnBwg Hetd to Méptio, 1 TpdTaon
pog etvat va evtayfel n teMkn pog TpoOTaeN GTO AVOAVTIKO TPOYPOUUO TG TAENG
VTG AUECHS PETA TO OYETIKO KepaAaio 1.6 Tov B uépovg g yeopetpiog e I

yopvaciov (cel. 96).

http://digitalschool.minedu.gov.gr/modules/ebook/show.php/DSGY M-
C104/68/542,2184
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Keg. Xl
AZIOAOTI'HXH

Onwg avagépnke mo mavem aAld Kol TV Tponyovuevn evotnta, n eEEMEN T¢
Epeuvag avedelEe Tpelg SPopeTIkEG Paoelg dlepevvnong: Epevva dpdong, omovdn
nepintwong kot tehkd Ospelopévny Bewpia. Ov dadikacieg a&loAdynong g
aPYIKNG Kag Epevvog meptypaeovtal ot kepaiaia V. 2 ko V. 2. Xt cuvéyewo n
KOpla depedivnon oty epyacio pog Ehafe yopa pe | Ogpelopévn Oswpia To
¢t 2006, 2007, 2008, kot 2009 pe cuveyn avaTpo@oddton anotehecudtov. 'Etot
n a&loldynon kdébe mapéuPacng akorovbodoe AUECH Kol OTAV JLOTIGTOVOTOV
avaykn Beitioong n popen g mapéuPaocnc dAiale avaroya. Xto kepdiao VIII
avaADOVTOL YPOVOAOYIKE Kot 610 Ke@dAaio IX avalvoviol cuykevipmTikd OAeG Ot
Beltidoelg Tov mapeppfdcewv. Me tov TpOmo avTtd 01 S10aKTIKESG TOPEUPACELS TV
etov 2006 wor 2007 dev elyov TV OAOKANPOUEVY] HOPON TOV SOOKTIKMOV

napeppdoewv tov et®v 2008 kot 2009.

[Mopd ToL OTL M Owdwoacio aglodldoynong vap&e pHe tov TPOTO QVTO
oLVEXNS, EMOIDYONKE KATOLG LOPPNG TEAIKT a&loAdYNoN OTIC TOPEUPAGELS LOG.
210 TPMOTO TPOO PEPOG NG Epevvag TV etV 2006 kot 2007, n alohdynon &ixe
™ HOPPY] GUVEVTELENG He Alyeg opddeg LaBnT®V 61O TEAOG TNG GYOAKNG XPOVIAG
KOl G€ TEPLOPIGUEVO aplBUd yupuvaciov. Aev VIMPYE N SOLVUTOTNTA TOPAYDPNONG
xPOVOL pobNnTOV og OAO TO YOUVAGCL, KOTA TN SAPKELR 1] UETA TIG EEETAGELS TOVG
07O TEAOG TNG OYOAIKNG YPOVIAS. XTO OEVTEPO UEPOG TNG Epevvag TV etV 2008
kot 2009, kot apov 1 Lopen TG SaKTIKNG Tapéupaocng eiye ma oAokAnpwbei, n
a&lohdynon axolovBovce apuéomc petd to TéA0og Kdbe JOOKTIKNG TapéuPfaocmg.
Koatd ta € ovtd oAlot ot pobntég Emapvav HEPOG GE U0 TLTOTOUUEVN
dpacnpoTa  TaEVOUNoNG OYNUAT®OV, 7OV OTOTEAOVCE KoL TNV TEAKN

a&lordynon g mapéppaong (Apastmprotta E, pépog III).

1.’Etn 2006 kou 2007

Telkn a&loddynon mpoypotomomOnke pe t ANEN oxoAlKng ypoviag 2006

kot 2007 avtiotoyyo oe tpio amd TA YOUVAGLO GTO OTOiol TPAYUATOTOMONKE M
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dwakTiKn mopéuPacn. Aev otabnke dvvatd va mpoypotonombel oe meptocoTEPQL
YOUVAGLO TOV TOPEUPAGEOV TOV ETOV OTOV, AOY® TOL 0Tt glyav NON eavtinOel
T0. TEPOMPLOL £PEVLVOG OTOL YOUVAGLO OVTE, OAAG KVpimG Ady® TNng TANOmpag
vroypedcemv ¢ I yopuvaciov otig televtaieg efOOUASEG TG GYOAKNG YPOVIAC.
Ia tov 1010 Adyo dev otdOnke dvvoTd Vo CLUPETEYOVY OAOL Ol HoONTEG TV

TUNUATOV ™G TopEUPoonc.

H tehukn a&ohdynon mpayuatomomnke yio tov mopandveo AOYo ot
youvéaoia N. Mnyovidvag kot oto 6° kar 5° yopvaoio Kohapapiag. IMpav pépog
uoévo 2 opddeg amd kabe tuqua (4 M S padntéc), amavidviog Y®PoTd of
epOTNUATOAOYI0 0AAG Kot ovintadvtog petd (Watts, M. and Ebutt, D. 1987,
Cohen, L. Manion, L. 1997). 'Etot ftav duvath 1 cOYKPLoT TOV OIOVTHGE®Y TOVG
oV 0E0AOYNON, LE TIS KOTAYPAPES TNG opddag otnv mapépfacn. H didpkeia g
a&loAdynomng NTav [o d18aKTIKY MPa, 6TV omoia ot pobntég epydotnkay udvot
TOVG OTOVTAOVTOG GE OKTM EPMTNOELS OYETIKEG UE TN SOaKTIKN pag mapépPacn. Ot
€E1L TPATEG EPOTNOELS ALPOPOVSAV TIG EVVOLES, PACIKA YOUPOKTNPIOTIKA Kol 0pyES
™G UM YPOUMKOTNTOG OT®G SAYTNKAY GTNV TapEUPacn, apopodsayv dNAadn
dmicT®on ™G duvaTdHTNTOG AVAKANGNS TOVG ad TOLG HanTég Kot to BABog g
EMTLUYIOG TOV OYETIKOV YVOOTIKOV oTtoYwv. Ot dvo TeAevtaieg epwTNOELS
aPOPOVGOV KOl GUVOICONUATIKES, LETAYVOOTIKEG 1] ETIOTNUOAOYIKEG TPOEKTACELS.
Ot amovinoelg Tov pontov otig 8 epmtoelg e aStoAdynong, moapovcstdlovrol
GTN GLUVEXEWL KOTNYOPLOTOMUEVEG GE AVTIGTOLYOVS TVAKES OVOL YOUVAGLO KOl LE

GUVTOUO GYOALCUO KABE popd:

In epodmon. Mropeite va meprypayete t1 Qoudooote mo éviove omo

0100KTIKN UOS Topéufoor,

OMlot ot pofntég Bopdtav t Swaktiky mopéppacn oto padnuo TV
ponuatik®v toug pe épueacn oto tpiyovo Sierpinski (Fpapun 1), oto mayvidt pe
o Capt (Ipopun 2), otig €kdveg oL €IOQUE KOL GTOV TITAOV TOV TIG OMGOLE

(Tpappun 3) N og kbt GAro (I'papun 4)

Tvuvaoio Myyoviovag:

Evyevia Ala EAévn MdpOa IMopyog

To Tplymvo | X X X X

283

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



Sierpinski
To moyvidr pe X X X
10 (hpt
Tig ewdveg Ko
Tov TiTAO TOV
dMoaUE
AlLo
Iivaxag 1.1 Tt Bopodvror ot pobntég

60 youvaoio Kadouopiog:

Katepiva INopyog Kovotavtivog [Mévvng
To piyovo | X X
Sierpinski
To moyvidt pe 1o | X X X X
Capt
Tic ewdveg Ko X X
Tov  TITAO 7OV
dMGOE
A\ro X

Iivaxag 1.2 T1 Qopodvror o1 pobntég

XoapaKtnplotikn nTav 1 omdvinon tov ['idpyovu:

Ilepioaotepn evtvmwon pov mpokdieoe to moryviol tov yaovs. Extog tov ot frav

O100KEDOTTIKO EUPOVIoOUE KoL TO Tpiywvo Sierpinski, kKatl 1o omoio dev Tepiuevo.

Mo amo 116 amavtioeglg Tov 'idvvn avagépetat kot 6to tpiymvo Pascal. 'evikd ot

podntéc tov 6°° youvaciov Ovpodtav kol katéypayov ToOAEG AETTOUEPEIES TG

mopEUPpoonc.
50 youvaaoio Kadouopidg:
Xooia Koatepiva Xplotiva I'ewpyia
To tpiywvo | X X X X
Sierpinski
To moyviot pe to X X
Capt

Tig ewoveg ko
Tov  TitAO 7OV
dMGOE

Ao

Iivaxag 1.3 Tt Qopodvror ot pobntég
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2" epdtnoN: Mropeite va meprypdyete T0 Taiyviol Tov TolEous;

To moyvidlt 6To PAONUE TOV HOONUOTIKOV OVOUACTNKE «TToyVidl TOV YA0LCH
amd OAOVG TOVG TOPATAVE HobNTéG. Oupdtay 0Tt TouldTav pe Capt Kot onpeiovay
TS KOVKIOEG. AKOUN OAOL QVEQEPOV TNV EVTIUMGYN TOV TOVG TPOKAAEGE M|

EUPAVIOT GTO SLOLPAVEIOCKOTIO.
3" epdnon: Mropeite va cyedidoete Cava to tpiywvo e mapiufaons;

OMlot ot podntéc avebaipeto KaTOVOLOOAY KOl GYESINGOV GMOTA TO TPIYwVO

Sierpinski.
4" gpdnon: Tlig Aeydtay o YemueTpid oyiuaTo. Tov yvwpioaue,

Ta yeopeTpikd oyfuato mov yvopicape 6to pnddnuoa ovopdomkav fractal (8
amovinoelg) 1 kilaopotoewdn oynuota (7 amavrioeg) omd tovg 13 poabnrtég
cLVOMKG Tov THPaV pépog. Ot podntég Tov 6°° yopvacion KaTéypoyay Kot Tig Svo

ovopooieg.
5" gpdnom: Tota fjrav ta. Pacikd yopoKTnpIoTIKG TV GYNUATOV GVTAV;

Ta Bacikd xapakTnPIoTIKE TOV GYNUATOV dVTOV (OT®G To d1OAYTNKAY 01 HobNnTég
oV mapéuPacn oNAadY| ETOVOANTTIKOTNTA, GVTOOUOLOTNTO, YEVVITPLO, GPPNTN
duotaon avtoopoldtnTag) d0OnKav amd Tovg nadnTég Kol Katnyoptomoonkoy
oTOV o KATo Tivaka, oe kKAipoko ard v 3" 6thAn o¢ kot v 7" 6ThAn, avdioyo
pe mooeg cmotég amovtnoelg 00Onkav. Kaborov (0) , ehdyioteg (1), pétpieg (2) ,

apketés (3), mpels (4) COOTEG AMAVINGELS.

Ilivarxog 2.1 I'vuvdaio Myyoviovog:

Onada Maobntig | KaBdiov | EAdyioteg | Métpeg Apxetég | [TAnpelg
0 1 2 3 4

1 Evyevia X

1 MépOa X

2 EXévn X

2 Ala X

2 IMopyog X

Iivaxag 2.2.50 youvaoio Kodopopiag:

| Opdda

\ Moabntig \ Kabdorov \ EAdyioteg \ Métprec

\ Apketég \ [TAqperg |
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0 1 2 3 4
1 Yopio X
1 I'ewpyia X
2 Katepiva X
2 Xpiotiva X
Iivaxog 2.3. 60 youvaoio Kaiopopiag:
Opada | Mabntg KaBdriov | EAdyioteg | Métpieg | Apxetég | TTAnperg

0 1 2 3 4

1 Koatepiva X
1 [Mévvng X
2 Kovortavtivog X
2 [Mopyog X

To 5° youvdoio Kodopapidg €xet tic mAnpéotepeg Kotoypapss, dnAadn Tov

0pIOHOD TV KAUGUOTOEWOMV GYNUATOV LE OVOEOPA GTNV OLTOoOUodTNTA (TTOV

TeEPIAMAUPAVE EMAVAANTTIKOTNTA Kot YEVVIATPLY), KOOGS Kot oty dppntn o1dotaon

™me.

6" epdtnom. [owa eivar 5 didotacy avtoouoidtnTog Tov Iy vov Sierpinski;

evikd 6lot o1 paBntég Bounbnkav OTL NTav deKadIKOS 1 dppntog apBuds, poévo

Oumg 610 5° youvacto ot padntéc avakdiecav To amotélecpa pe akpifela otnv

TPOGEYYLON.

Ilivarxog 3.1 I'vuvdaio Myyovicovog:

Evyevia

A

EAévn

MdapHa

IMapyog

Aexaducog
ap1Opog

X

Appnrog
ap1Opog

Avaypoon|
ap1Opon

T0V

A\\o

Iivaxog 3.2 60 youvaoio Kodauopiag:

Katepiva

INMopyog

Kovotavrtivog

IMaévvng

Agkadukog
ap1Opog

Appnrog apBuog | X

Avaypoon
apOpov

TO0V
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[Adro | | | |

ITivaxag 3.3 5° youvaocio Kodouopidg

2oopia Katepiva Xpilotiva I'ewpyio

AgKad1KOg
apOpode

Appnrog aptipdg

Avaypagpr, oL | X X X X
ap1Opon

A\\o

7" gpwnon. Tt oag ékave peyadtepn evidbrwon oty didoxtiki uag ropéuPoon oe

ayéon pe 1o pabnuo twv pobnuotikoy oag;

2V €pOTNCN TOVS €KOVE EVIVTTMOOT Oomd TN OWOKTIKN Hag mopEupacr ce
oxéon pe 1o UAOMUA TOVG TOV HOOMUOTIKGOV, Ol OTAVINGCES TOV HodnTdv
avaQepOTAY KLPIOS 6TO TatyVvidt TOL YAOLS, OALA Kot OTIS SOUKTIKEG HeBOdOVS T

mopEpPoonc:

4.1 I'vuvdoio Myyoviovag:

Evyevia Aw EAévn MépOa IMaopyoc

Avagpopd otV | X X
advvapio

TpOPAEYNC TOL
OTOTEAEGLOTOC.

Avagopd otnv
E0MTEPIKN TAEN
0V

OTOTEAECUOTOC,

Avagpopd  oTIG
OOOKTIKES
pnebddovg g
nopEppaong

A\\o X X

4.2 60 youvaoio Kalopapiog:

Koatepiva IMapyog Kovotavtivog | T'édvvng
Avagpopd  otnv X X
advvapio
mpoPAeyng  TOL
OTOTEAEGLOTOC.
Avagpopbd oty | X X
E0MTEPIKN  TAEN
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TOV
OTOTEAECLLOTOC,

Avapopd oTIg X X X
OOOKTIKES
nebddovg ™mg
nopEppaong

A\\o X

4.3 5° youvaoio Kalouopidg:

Xooia Koatepiva Xpiotiva I'ewpyia
Avagopd  otnv | X X X
advvapio
TpoOPAEYNS  TOL
OmOTEAEGLOTOC,
Avapopd  otnv X X
E0MTEPIKN  TAEN
TOV
OmOTEAEGLOTOC,
Avapopd GTIG X
OUKTIKES
nedddovg ™mg
nopEppaong
A\ro

Ot xotoypagés Tov pobntdv oe OA0 Ta YOUVAGLO OvAQEPOVTIOL KOPLOL GTNV
E0MTEPIKN TAEN TOVL OMOTEAEGULOTOG TOL TOVIOWOL TOv YAovs. Kot amd v
avéivon tov mapspPdcemv TpokOTEL OTL €lval To onueio ™¢ mapEupacns mov
Kavel TN peyoADTEPN €VTOTMOON GTOLG HAONTEC. AVOQOPIKO HE TS OOUKTIKES

pebodovg, N amdvinomn Tov I'dpyov amd to 6° yYouvdcto eivar evaekTiky:

H mopovaioon oto puobnuota mov xavoue nrav mo evyopioty, UE EIKOVES KOl
moryviola, ovtibeta e ™ QUOIKN KOl TO. LOONUATIKG TOD VOl IO UOVOTOVA TO,

TPOyUOTO.

8" epotnon. Or diamioroels ¢ didaxtikic uog mopéufoone ota pobnuatika

UTopoDV vo. exektafody Kau o€ GALES ETITTHUES,

XMV €paOTNON YW TO oV UmopohV vo emektafodv o€ GAAEC EMOTNUES Ol

SO TAOGELS TNG TAPEUPOOTC, Ol ATAVTHOELS KATIYOPLOTOL0VVTOL MG EENG:

Tvuvaoio Myyoviovag:
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Evyevia Aw EAévn MdpOa IMopyoc
Ioyvovv  poévo
OTIG OeTucég
EMOTNES
[MBavodv va | X X X X
oyvovv
LEPIKMG o€
GAAEG
ETMIOTIUEG
[oyvovv o€ X
O\eC il
TPOKELTOL Y10l
EMOAVACTATIKN
oAAaYY] 0€ OAEG
TIG EMOTIUES
Al\o
60 youvaoio Kadouopiog:
Koatepiva IMapyog Kovotavtivog | TMévvng
[oyvovv puovo
OTIg OeTikég
ETMIOTILEG
[TBavov va X X X
WGY0OVV  UEPIKMOG
o€ GAAES
ETMIOTIEG
Ioyvovv oe OAeg | X
N mpokeTl Yo
EMOVOCTOTIKN
oAloyn o€ OAeC
TIG EMOTNUEG
Al\o
5° youvaoio Kaopoapiig
Xooia Koatepiva Xpiotiva I'ewpyia
Ioyvovv pévo
OTIG BeTucég
EMIOTNUEG
[TBavodv va X
GY00LV  UEPIKMG
o€ GAheg
EMIOTNUEG
Ioybovv o€ 6Aeg 1| | X X X
TpOKELTOL Yo
EMOVOCTOTIKN
oAAayY] oE  OAEC
TIG EMOTUEG
A\\o
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Etvor evolapépov 0Tt kavévag pobntig dev amdvinoce OTL Ol JOMICTOOELS HOG

nepropifovtar pdvo oTig BeTIKEG EMOTAEG ) LOVO GTO OO ULOTIKAL.

2T TOpOTAVEO OTOVINGELS KOl OmO TS €VVOLEC TNG UN YPOUMKOTNTOG 7OV
ypNoorTomdnkay ot mopeUPAceElS, ot LoONTEC OA®V TOV YOUVACIOV EKOVOV
ocuvnBmg ypNon TOV eVVOlOV NG EAAEWNC TPOPAEYIUOTNTOC, TNG YOOTIKNG
eEgMéne, ¢ avtoopodtnTag kAW H  é\kewym g mpoPAreyipotnrag
ypnoworomdnke amd to 90% mepimov TV padNTOV OUMG GLVOSEVOTAV OO TNV

TeAMKN VapEn KATOL0G E6MTEPIKNG TAENG TNG £EEMENG EVOG GLGTHLOTOC.

H nopondve a&oddynon eivar evBappuvtikn kotd ) yvoun pog yort ot podntég
AVOKOAECAV APKETH KOAL TIC EVVOLEG, TO POCIKA YOPAKTNPIOTIKA Kot TIC apyEG TNG
LN YPOUUKOTNTOS TOV O10GXTNKAV GTNV J1KY| TOVG SOUKTIKY TapépPacn, Evoeien
eMTLYIOG TOV CYETIKOV YVOOTIKOV OCTOY®OV KOl EVVOIOAOYIKOV OAAAYDV TOV
podntov oavtov. T tovg Adyovg mov mpooavaeépnkav OUme, 1 TopATdve
a&loAoynon €xel LOVo HePIKN 1oL Kol O pmopel va enektabel pe acedielo oe

OAeg T1g mapepPdoeic twv etmv 2006 kar 2007.

2.’Etn 2008 ka1 2009

H a&ordynon tov yopvaciov etav 2006 kot 2007 tov tpoavagépnke dev
nrav dounuévn pe caenvew (emedn kot 1 SWokTikn mopéuPacrn Oev gixe

AmoKPLGTAAAMOEL TOL £T1) AVTA) KO EPAPUOCTNKE OEIYUATOANTTIKA GE 3 YOUVACLOL.

Avtifeta, ota yvuvacwr tov etov 2008, 2009 n teAikn afloddynon
TpoypatortomOnke oto TEAOG KAOe TOPEUPOONG EVOOUATOUEVT] OTAL OPLGTIKA

@OAAO epyaciog oTo TeEdevTaio HEPOGS NG Terevtaiag dSpactnpiotrog (E. IID).

Zntovocape amd Tovg HadNTéEG TV TASIVOUNOT YVOGTOV GYNUATOV TNG
evkAeidelog kot (amd v mopéupacn) KAAGHATOEWoVS YewueTplag (vBvypappo
Tunua, onueio, tpiymvo, tpiymvo Sierpinski  ypapuny von Koch, «dxhog,
TETPAY®OVO, GQaipa, KOPOG, KOVOC) o€ GYECN TN O10TUCT ALTOOUOIOTNTAG TOVS Y,
otov mivaka I' 10 tov @OALov epyaciag (kepdiao 1X 3.5.2. ) mov mapatiBeton

Eavd oto onpeio avto:
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EXHMATA
SXHMATA
EYKAEIAEIAT | g AASMATOEIAOYS. | AASTASH  AYTOOMOIOTHTAS

I'EQMETPIAX TEQOMETPIAY =0 | 0<y<l | =1 | 1<q<2 | =2 | 2<y<3

Hivaxag I' 10. A, and to televtaio pvAlo epyadiog twv nadnTwmv.

‘Eva véo oynua (epovyyapr Menger kep Nlla kwdikog 1.12 5) mov npdt Qopa

BAEmovy o1 padntég avapévetor vo onuelwdel otnv otAn 2<y<3.

2uvolikd 58 0TI 65 OHAdES TOV YOUVAGI®OV TOV ETOV QVTOV TaEVOUNCAY COOTA
o oynuata. Aeov mpoPAndnke oto Siaupavelookomio to ceovyyapt Menger,

ta&vopnOnke cwotd and 51 otic 65 opadeg.
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IMopvéoio oot [Tocoo16 oot
taSvounon OMOTNG taivounon
CYNUATOV tagwounong GOOVYYAPLOV
(opadeg) oYNUATOV Menger

Iy2 12 100% 8

Iy1 8 67% 6

M2 9 87% 8

I1y2.09 5 83% 5

I1y1.09 6 100% 6

Ml 7 78% 7

50B 10 83% 10

Zuvnbmg ot 1d1eg

Iivaxog I'l0B. Toéivounon oynudtwv

OAdES OV amoTHYYOVAY OTNV TASIVOUNOT] YVOOT®OV CGYNUATOV

amotOyyovay Kot oto ceovyydpt Menger. H oamotvyia ovt) meplopiotnke

onuavtikd 1o televtaio étog tv moapepPdocov 2009, 6mov pdévo S5 opddeg

padnTov dev 10 TaEvopncay cwotd o€ 4 cuvolkd yopvacta, (BA. Stbypoppa I'9).

Tagivopunon oxnudatwyv

My2

My1

M2  y2.09 My1.09 M1

0 Oudadeg Ye cwoTh

B Oudadeg Ye cwaTn
Tagivdunon Menger

Tagivdunon oxnuaTwy

Aicypopyo I'9: 2oyrpion ouaowv emothis tolIvOuUnong yvwotmy CYRUaTm Kal
opovyyapiov Menger

Ot Topamdve KoToypoeES omoTeEAOVLY [l TEAMKT €vOeldn Yo TV emrvyio TV

GYETIK®V WE TN SLUGTACT] GVTOOUOIOTNTOG YVOOTIKOV GTOY®OV TOV OPUCGTNPLOTITOV

A, ko E.

To pépog avtd 1mg Opactnpuotroc E yuo v  ta&vounon oynuitov

ocvumepthapfoavouévonv kKol tov ceovyyoplov Menger, eival moAd ypfcluo cov
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€voelgn xatavomong 1 Oyl ¢ O1oTACNC GLTOOUOLOTNTAS, POCIKOD YVMOOTIKOD
otoéyov ¢ moapéuPaong. Xto dudypappe I'10 mapovsialetor to mTOCOGTO TOV
OUAd®V e COOTH TOEVOUNGCT CYNUATOV GCUUTEPIAAUPAVOLEVOD TOV GOOVYYAPLOD

Menger cg k40 youvdoio:

MooooTd cwoThG TAgIVOUNONG OXNUATWY

120%
100% ¢\ /\/\

60% —e— [NooooTd CWOTAG

0 TagIVOUNONG OXNUATWY
40%
20%
0% T T T T T T
J \ J O O N Q
Qo

Aicypopyo I' 10: 2oykevipwtike m0600T6 6WOTHS TALIVOUNTNS CYHUGTMOV EVKAEIOELNS
rou fractal yewuetpios avad youvaoio ta étn 2008, 2009

To mocootd TV opad®V e cwot Tasvounon kopaivetoar and 80% emg 100%

avé kéBe youvaclo, pe povn egaipeon to mEWPOUOTIKO youvacto Makedoviog To

€10¢ 2008, 6mov gpaviCeton to puKpodTEPO T0G06TH: 70%.

Onog avaeépOnke kot omv evomra X. 1 (Beopntikodg kopeouodg)
Bewpodpe OTL M OBOKTIKN pog 7mpdtacn civar 1 PBéAtiotn Ovvar) Ko To
amoteAéopatd g emPefardvouy T duvatodTNTo OOAKTIKNG aflomoinong g Un
ypappukomtog oty I td€n youvaciov, oniadn emiPefordvovy v £peuvnTiKn

poG vobeon.
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Keg. X1l
Enriloyog

H @ldd0&n mpoomdbelo g epyaciag avtg, NTov akpifdg vo @EépeL TV
opopeld okdéun moO Kovid otnv oAnfeld TG UN  YPOUMKOTNTOG OTN
daoKoAln TOV OETIKOV EMGTNUOV Kot avtd 660 fTav dvvatd vopitepa 6TV

EMGTNUOVIKN TondEiol TV HobnTtdv pHog.

Opwg omv mopeion TG TPoomdOelng Hog avamavTeE D EUTOSO. KoL
KaOLOTEPNOELS, WKPA N HLEYOAN avOTOPEVKTO I6mG AGON oToV oYedlacud M
oTNV €KTEAEST, oVUE®VA He TNV 1O T Bempio pog MAGVTOG HETOPOPIKA,
YWOTOV GTI GUVEXEW OAOEVO KO HEYOADTEP, KOl 00YOUCHV TNV €PYACia
pog oe ampoPrenteg tpoyles (xepaioo II. 4.4.3).  Metopopikd, Oa
UTOPOVGOUE VO SOVUE OTA TOPATAVEO TO (QUIVOUEVO TNG TETAAOVOOG

(xepdioro I1. 2.3):

Av o metalodoa Kiviigelr o, pTeEPG TS aTov Aualovio, umopel vo. pépel

ppoyxn oty Kiva.

AnAadn pio omelPoEAdYIoTN LETAPOAT GTN POT} TOV YEYOVOT®V 0ONYEL,
peTd omd TV TEPodo opkeTov ypdvov, oe pia eEEMEN g 1oTopiag TOL
GULGTNLOTOG SPAUATIKA S0POPETIKT amd eketvn wov Ba AdpPove ydpa, ov dev

elye oopuPel n petafoin.

Ymv eEEMEN g dwng pag épevvag amd to 2004 uéypr to 2014, n
Tp®OTN anpoPrentn petafoln otov apyiko pag oxedlacud (kepdaiawo 1), nrav
N avédeldn g TOMTICUIKNG TOPAUETPOV OTO TAAICIOL THG £PELVOS OPACNC
otV mpotofdda exmaidocvon. Ot mAotikég mapepPacelg oe oyoleion ™G
I'eppoviag to 2004, Ntav 6O omapaitnTeg Yoo TNV EPELVE OGS GTO GTASLO
avtd (kepdroro V), frav OpmG eminoves 6ToV GYESIACUO KOl GTNV EQOPLOYY

TOVG KO HOG 001 yNooV TOAD Hokpld omd Tov TeMkd pog otdyo. Emmiéov 1
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dlepedivnon oto eEMTEPIKO O0ev  OAOKANPMOONKE Yyl TOLG AOYOVLS TOV
avaeEépOnkay 6To KEQAANLO 0VTO. Xe KAOe TEPITTMON OV Kot TOAAEC TAEVPES
NG TOPATAV® SEPEVVNONG NTOV EVOLAPEPOVGES, OmodelyOnke 0Tl 6Ta TANicLO
TOV OTOYXOL MO 1 dlepevvnon oty mpwtoPfddute exkmaidevon dev NTOV
duvatn. Xt ovvéyxela 1 €pevva Opacmg otn devtepoPdbuto exmaidgvon
(kepdhoro V), avESEIEE e TNV OPYLKT] OIEPEVVIIOT YVMDCEMYV KOl ATOYEWDV TMV
pabntov 1o 2005 anoyontevtikd anoteAéopata. O oyxedlaoog TG TAOTIKNG
pog mapppoaong omv I'" 14&n tov yvuvaciov frav yi to Ad0yo avtd oto
TAOIoLL TOL GTOYOL OGS GLVINPNTIKOC. Xg GAAN o ampoPrentn eEEMEN, Ta
TOAD KOAG omoteAéopota TV TAOTIKOV mapeppdoemv to 2006 avétpeyav
TOV ouvTNPNTIKO pog oxedtacpd. Ot KOplot yvooTikol 6tdyol TETVYAV CE

peydio Babud kot or pabntég evhovoidonkay.

Tnv mapondve avtipaon Eekabdpioe 1o endpuevo 6Tdod10 TG EpELVAG,
N omovdn mepintwong oto yopvasiov N. Mnyavidvog to 2006 (kepdioo VI).
AmoodelyOnke iowg n dwaktiky mopéuPfoacn kAewdl v v eupdbovon ctov
TPOTO  OKEYNG TV HOONTOV KoL Yo Tr GLVEXEW TNG £PELVAS LG,
AwmotdOnke 0Tt OAOL 01 YVOGTIKOL LG GTOYOL, GUUTEPIAAUPAVOUEVTG KoL
NG  OMOUTNTIKNAG OlIGTACNG OULTOOUOIOTNTOG, NMTAV HE TS KOTAAANAES
dpaoctnpromteg eeiktoil. TToAv evdwpépovca vanpée kot 1 Sbepatikn
vépupa pe ™ euoikt. H mepoartépo diepedvnon tng katevhuvons avtig Opmg
LLOG aTOUAKPLVE Yol OEVTEPT POPA OO TOV TEMKO LG GTOYO, Kol EMTAEOV TOL
TEPOUOTIKA [LaG HEGO amodedelyOnkay Eava TEPLOPICUEVA Y10, OAOKANPOUEV

depedivnon TG S1o0ELOTIKNG TOPAUETPOV.

211 cLVEKELD GTO TPITO KOt KOPLO GTASI0 EPEVVAG, 1| dlEPEVVTION TOTTOV
Oepuehopévng Otwpiloc, oe peydro aplBud yvpvaciov (15 yovuvaow oe
®ecocorovikn kot BOAo) vmpée extetopévn oAAG  ovoykoio Yoo TNV
OTOTIOTIKY] €MeEEPYACio. TOV OMOTEASCUATOV HOC. ZOUTEPIAAUPAVEL TIg
€Vvoleg mov paG evOloQEPoVY (Kmdkol), Tic eEedikevpéveg PEVVES Yl TIG
OYETIKEG  OMOYES TV UaONTOV, TOVG YVOOTIKOUG OTOYOVS  T®V
dpaoctnprotntov (kepdiato VII). Akolovbel n avaivon tov amotehecudTomv
avd yopvacto ypovoroywkd (kepdioio VIII), kabdg kot to cuyKevVIpOTIKG

amoteAéopato  (kepdrowo IX) kot v emAoyn TG TEMKNG TPOTAOTG
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(kepdroro X). E&etalopevo ek TV votépwV 10 oTAd0 NG Oeuehmpévng
Ocwpioc Oa umopovoe iomg e TNV TANPOTNTA TOL VO ATOTEAEGEL T LLOVOOTKT|
neBodoAOYIKN TPOGEYYIoN KOl VO KOADYEL TANP®G TNV €pguva. AAAG TTaAL
Yopic TIC apykés @Acelg ™G épevvag (€pguva dpAcNC KOl GTToOLON
nepintoong) o€ Ba eiyope TPooavaTOMOTEL 0TOVG KOOKOVS, TNV TAEN NG
TapEUPOOTC KOl GTOVE YVMOOTIKOVS GTOYOVS OGS TOV oG NTAV TAEOV YVOGTOL
amd v apyn ¢ Ospehopévng Ocwpioag (kepdiato VII), de Ba eiyoue ev
TéEAEL TPOOAVATOMOTEL Kav otny 101a ) Bewpia. Towg va yvotav Kot yopic tig
TPONYOVUEVES QPACELS NG €pevvag, pao Bo émpeme va Eekvioovpe pe TOAD
TOYN Ko yopic 10 Topakpd 1xvog ota TVEAL TNV TEPITAGyNon oty terra

incognita tov epevynTiKoy pag 6Tdyov.

H depedvnon tov etdv 2008-09 avédeiEe koAdmTovtag OAOVS TOVG
YVOGTIKOVG HOG GTOYOVS, TNV OMAY], OLOPOTN Kol TEPLEKTIKY KOTA TN YVOUN
Hog TEMKN TPOTOoT OOOKTIKNG a&lomoinong g Un YPOUUIKOTNTOS OTN
yYevikn ekmaidevon oto kepdiowo X. H mpodtaon pog mapovotdler dvo
kawvotopieg: a. To maryvidt Tov ydovg dmov o padntéc kataokevdlovv ot id10t
pe Capt kot yapaka v €EEMEN ToL dvuvapkod cvotiuatog B. Tn dadwacio
TPOGEYYIONG TNG APPNTNG SLACTACNS AVTOOUOLOTNTOS TOV TPLy@voL Sierpinski

Kot tng ypoppng von Koch kot Cantor 6t cuvéyeto.

H npétaon pog doxpdomke oty mpdén 6Aa ta €t 2008 ko 2009
Kol AapPavovtag vrdéyn Tov cuveyn EAEYYO Kol TIG OVOTPOPOOOTNCELS TNG
OWOKTIKNG pog mapéuPacne mov mponynonkav, KoOMOG Kot TNV TEMKN
alordynon (kepdrowo XI), égovpe ™ yvoun 6t nepartépm Pektioon tng

OWUKTIKNG LG TPOTACTG OEV EIVOL EPIKTT).

Kotd t dbpkela g pokpdg dtepedvnong pog evoeyouevo Aabn ko
eMelyelg mbovog vo dépuyov g mpocoyns poc. Kdamown tunupato tng
Bewplog avamdeevkta Kol Katd tnv Kpion pog o cvoumepinednkav (oto
kepaiowo I ko kepdAoro IIT) omn d1dakTikn) pog Epevva. OAa Ta 6TAOO TNG
peBodoroyikng pog tpocéyyiong (kepdiawa 1V - VII), 6o uropovcav icwg va
eetaotodv Aemtopepéotepa amd pio. ovotnpd pebodoroyikn omtikn. Avtd
woyvel oG TEPIGGOTEPO Y10 TO TEAELTOUO OTAOO TOTOV OgueAdIOVG

Oewpiog ™ Epevvag pag (kepdroo VI, VI IX) kou tov Bempntid katd
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YVOUN LOG KOPEGHO TOV 001 YNGE GTNV TEMKN Hog TpoTaons (kepaiao X). H
010 n mpdTaon dwackariog Oa uropovoe iomg va Pertiwbel meptocdTEPO OO
po ddaktikn-Oeopntikny okomd. H mpoPreyn g ovykekpuévng évtaéng
™G TPOTUCNG LOG GTO AVOALTIKO TPOYPOAULe TOoV®G v aALAEEL, (Ta (0w Tol

AVOAVTIKA TPOYPApaTo GAAAEAY OPKETEC POPEG).

Y10 péyebog g OUAO00ENG mpoomdbelog pag, To AGON Ko ot
anpoPrenteg petafolréc, eivor o Eleye KavelG, ELELOAOYDOVTOG KATWS, OO
v 10w ) Bewpio TG U YpopuKoTTag €5 0plopov avomdesvukta. Me Ola
To evogydpueva AdOn g, n epyacio dvolge Kotd TN yvoun pog va akoun
napdBupo oV aAnBeln Kot OPHOPPLY TOV BETIKOV EMGTNUOV, O0ALL Kol TOL
YOp® pog KOGHOL Yo Toug pabntég pog. ‘Eva mapdBupo mov dev Ba rkheioet

Eavd.

“Grau, teuer Freund, ist alle Theorie, und griin des Lebens goldner

Baum ,,

“T'kpila, axpiPé pov eire givon kabe Bewpia, ko Tpdovo g Long To

xpvood dévtpo ” Goethe, Johann Wolfgang: Faust 2038-9.
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ITAPAPTHMA A

Agtypo e1IkOVOV, TPOGOUOIWGEWDY
Kol EpYOV TOV LoOnNToOv omd v

mopEpPacn pog

A6 Tn dpaotnpiotnta A. Maiyvidl Tou xadoug

[MTAIXNIAI TOY XAOYZ

¢ Ot kovoveg:
6. AldAeEe £va omolodnToTE onpeio ekkivnong
(0) oto tpiymvo ABC.
A B 7. Pi&e 1o Chpt.
1,2 A
3,4 > B 8. Tnueimoe To péco pog vonTig YPORpNS
56 > C

poc o A, av pépeic 11 2,
mpog 10 B, av ¢pépelg 31 4,
nmpocto C, av eépeg 51 6.

Av16 givor To véo onueio exkkivinong cov.

Eravaiafe o frpa 2.
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http://www.jgiesen.de/ChaosSpiel/Chaos.html#Auswahl#Auswahl

Evdeiktikd anotéleopo emkaloyng empaveldv oto 7° Topvacio Kolapapidc

A6 Tn dpaoctnpidotnTa B. Tpiywvo Sierpinski
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Avo emovainyelc tov tprywvoo Sierpinski amoé ouddo uobnav.

Tpiyovo Sierpinski .gif
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A6 T dpaocTtnpidtnTa I . NMpooopoIwoElg
KAQOMOATOEIOWYV OXNHATWYV

[Tpocopoimon 1.gif

[Tpocopoimon 2 .gif
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Broccoli Romanesco

Tvpvacio Ovopoacio eiéveov Awtomoon Epappoyég ot @oon
OLTOOLOLOTNTOG
Eravolaupfovoueva Yrapyer kamoio oynquo. | Kovvovmioi, éAazo
unotifo. oe oV emavoroupPavera
TPI0OIAOTATES EIKOVEG. TOAAES popég uEypl vo.
70B YEUIOEL TO YDPO
Mep - - -
Eravoloufovoueveg - -
EIKOVES
50 K
Ateleiwres avroouoieg | Ouoieg ue tov 0vto Eixoves foociouéves omn
70K EIKOVES 008 yewuetpio, oty poon
Ateleiwreg e1xdveg Avtoouoiotnra KOOVOUTTIO!
OOUUETPIKOD YAODS (Ouo10. yewueTpixd,
OYNUOTO UECT, OTO 1010
60 K 70 OYNUO.)
Baagilovro o¢ éva OLOIOUOPPO UOTISO Eiozo,
oUOIOUOPPO LOTISO 1 POVOG
30K oynuUo;
Ateleiwtec e1koveg AteleiwTeg ouoieg ue ‘Eloto
40K OVUUETPIKOD YGODG TOV EQDTO TOVG EIKOVES
Taén oto ydog Eva oynuo. ‘EAozo, kovvouriol k. Ar.
emavaloufaveror kat
yeuilel o1yd a1ya 1o
Em XDPO
Enavolaufovouevo Eravolaufovoueva Elaro, kovvoorior ,
My2 uotipa. uotipa. OVUTLOY K.AT.
2ovexng avroopoiotnra | Zoveync Maiavdpog, élazo,
QDTOOUOLOTNTA, OUOLOL KOOVOUTTIOL K.AT.
UE TOV EQDTO TOVG
emovoioufavouevo
My1 oynuora
Erovaloupovousvn Xawpig tédog mpoéxraon | To kovvooriol, ta pdllo.
ouo10THTO. TG OUOLOTHTOG KATOLV OEVIPWY,
M2 KDTTOPO, VIQOOES X10VIOD
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HIKPOOpYyOVIGUOT
Eixoveg pe opoieg 2xNpaTo. Le OUOLES Mmpokolo, oraloyuitng,
My2.09 Asmrouépeisg Aemrouépeisg KOVKODVAPIO, OEVIPO
Eixoveg pe ‘Ouoieg Aemropépeies Kovkovvapia, urpoxolo,
emavalouflovoueveg emavaloufavovror ayoopaipia
Aemrouépeieg oVVEYMDS
My1.09
Amerpa Eravolaupfovoueves Elaro, (yevika pepird.
emovalauflavoueves KO OUOIES [UE TOV EODTO | YUTA), TO UTPOKOAO,
M1 ODTOOUOLES EIKOVES 700G Bouvor, 1o Kkopdili
Avtoduoieg Avtoduoieg To kopdldi, to. poAla
Ovoudlovrai étot yrati | 0évipwv,
o€ kabe dropavela KOTTOPO, KOUATO THG
supaviletor oporotnta. | Bdlacoog
LLE TO [010 TO apyIKO KOOVOUTTIO!
X0pTO
50B aPOvYyapl

Hivoxog I'5: Kowva yopoktnpiotika. e1K0vmVv, OVOUOTIa EIKOVMYV, OPIOUOS
ODTOOUOIOTHTOS KL EPAPLOYVES OTH YOO OO TOVG UOONTES TVVOAIKA

A6 Tn SpaoTnpIdTNTA A. AIGCTAOCN AUTOOMOIOTNTAG
TPIywvou Sierpinski

Ipapnuo I'S: Edpeon tov exbétn Loyov avtoouolotntos omo ouaoa.

naOntav.
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lupvaoio

>Ovdeon pue
dibotaon
OLTOOLLOLOTNTOG

AT opbideg

ITocootd

Aibotaon
OLTOOLLOLOTNTOG
Sierpinski

30K

To véo tpiywvo dev
Exel pUO1KODG
op1Buoig otic
dwaotaocels. Kou otig
GAAEC E1KOVES TTOD
eldaue n diaotaon
ovtoopolotyTas G
eival 0eK01KOG,
appnrog op1Buog

8/13

62%

7=1,5919975

40 K

Aidotaon oev umopel
va givou puovo 1, 2, 3
oAa ueyeBbvoviag
évo aynua umopet va
Ppodue ka1 appnreg
O100TACELS OVOUETO.
Eva mopdoetyuo.:
Mia Jemei) ypopun
gyet owdoraon 1 allra
UTOpEL Vo, yivel kai
7o yovipn ko 10te 1
KO KOTL, OVOUETT.
oTo 10 €va Kol T0 000

8/11

73%

+=1,5807

Em

H diaoraon uropei
VO EYEL CUYKEKPIUEVN
T, pétpo. AAAG
LTOpPEL Vo glye TV
£VV010, TOV GTEIPOD,
TS ovvoyiic

8/9

89%

r=1,6

My2

Ot drootdoels umopel
Vo, EIVOL OKEPALES 1]
OEKaOIKES, OEV
eluaote oe Oéon va, 1o
kaztoAafooue 010t
EUTEPIEYEL TNV KIVION
KO EYEL OTEIPES
ETOVOLNYEILG.

7/12

58%

7=1,585

My1

O1 draotdoels oev
elvou aKéEpoeg.
Yrapyer o
oVVEXOUEVH KIVON.
Yrdpyer
QDTOOUOLOTHTO

7/9

78%

7=1,585

M2

Ere1on to tpiywvo
emovoioufavera
ATEIPES POPES OALG,
TOTICETOL UE TO
OpYIKO EIVAL GPPNTOG
op1duog

9/11

82%

r=1,585

My2.09

ot ovotootika
eival o 1010 [E TOV
EQVTO TOV UE OPPNTH
Jwdaroon

4/6

67%

r=1,6

My1.09

Toti to tpiywvo Eyel
emavaloufovousvn
ODTOOUOLOTHTO OTO
ATEIPO

3/6

50%

7=1,585
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M1

Ere1on to wpiywvov
oev Eyel TeAog yio.
ovTo Ko 0 eKOETHG
v 0eK0OIKOG

(dppnrog)

719

78%

r=1,585

50B

o. Ta véa aynuara
elvai opoio e to
OPYIKO UE GPPNTES
VéES O100TAGEIS

f. Korvoopio
01007001 TPOPAVAG.
Aicotaon
ODTOOUOLOTNTOG, YIOTI
elvau aynua ouolo ue

TOV E0DTO TOV.

10/12

83%

7=1,589

Hivaxag I'8: 2ovoson kar autioAoynon appntng o1GoToons 0TO0U0IOTNTAS, KaOMS Kal
N KaADTEPN TPOTEYYION THGS OO TOVS HOONTES

AT1ré Tn dpaoTnpidTNTA E. AIGoTOON AUTOONOIOTNTAG
Ypaupwy von Koch kair Cantor

Topvaocio

Yyediaon dvo
EMUVOAYEDV
von Koch

Awtdnoon
Adyov
OVTOOUOOTNTOG
Kot
oYNUATIoUOG
e€lowong

Kaibdtepn
TPOGEYYIoN
duloTaong
von Koch

Kaibdtepn
TPOGEYYIoN
duoTaong
Cantor

Attioddynon
dudotaong Cantor

ITy2

9/12

9

¥=1,269

x=0,62

To amotéleayio.
O10pépel Topolo Tov
eivar 6ot dppnrot
ap18uoi 01071 givou
HIKPOTEPO THG
uovadag. Avto
ovupoiver 61011 10
0e0TEPO UEPOS THG
eliowong eivai
HIKPOTEPO ATO TO
TPAOTO.

Iyl

6/9

x=1,27

¥=0,62

Ere10n o kopudtia
eivai Ayotepo. amo
™y apxn

M2

10/11

11

v=1,265

x=0,621

Awopépetl emelon n
TN TS O100TOCHS
evar 0<y<lI eme1on
oynuatiCovra
Ayotepo. 100
KOUUATIO

I1y2.09

4/6

6/6

1,27

0,6

Ere10n o kopudtia
elvar Atyotepa KoTa.
1/3.

Iy1.09

5/6

+—1,265

7=0,621

Ereion eivai to povo
mov apyilel amo
0.6....

M1

7/9

+—1,265

7=0,621

H didoroon eivar
0<y<1 eme1on ta
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Kouuatio, yivovial
Ayotepa amo o
OPYIKO.

50B

10/12

10

x=1,26

7=0,663

Ercion omo 1o 3
Kouuatio
oynuotiotnray 2 ioio

ITivokog I'9: Zyeoraouoc von Koch ke Cantor kot edpeon¢ didoraons avtoouoiotnrog

ATré TnV agioAdynon:

120%

MooooTd ocwoTNS TagIVOUNONG OXNUATWY

100%

80%
60%

40%

—e— NooooTd oWoTAg
TagIVOUNONG OXNUATWY

20%

0%

<

N

N

&

N

Agypopo I' 10: Zoykevipwtikd 1o600td 6ot TaLIVOUNGNS CYHUOTOV EDKAEIOEIOS

kou fractal yewuerpiac ava youvdoio to étn 2008, 2009

ATTé TNV JI0OEUATIKA TTOPAMNETPO: EKTEAEON
TEIPAPATOG ME HAYVNTIKO EKKPEMEG
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ATO TIC GLVEVTEVEELG:

EXévN: Or poyviteg pog kaBoonyodv, «tpafovey mpog Tic Kopveés OTws

eime n Alo, Ue TOV TPOTO TOV TIG THUAOEDOUE UE TOV YAPOKO OTO UGONUA.

2e moéido kou payvity, Eépovue ot arlaler xarevBvvon (mpog tov
Hoyvitn) ouwg dev EEpovue moaes popés Bo yopicer o deiktng mpiv kotainiel.
To payvntid @doua iows eivar OTwS o1 ypouuss tov tprymvov Sierpinski.

(I'tavvig).
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ITAPAPTHMA B

MaoyvnTiKO EKKPENES,.
I'vpuvaocio N. Mnyoviovaeg
Oxktoppns 2006

1. MPQTOX KYKAOX: AIIAO EKKPEMEZX
o. Xovévrevin:

Koatd ™ ovvévtevén speaviotnke n aroyn yio ™ dvuvotdtnta pog tpopAeyng

YEYOVOT®V TN UGN, oL peaviletar kot ot Biprloypaeia. Evoeiktikd:

Nou yati n ovlparmvy oxéyn 1oyver (Mapba), vrapyer yioti umopodue oo
PUOIKES EVOEILels Vo, vTOOETOVUE TV UEALOVTIKY] KOTAOTOON KATOLOV OVTIKEIUEVOD

(I'dpyog).
B. Meipopa: ATAO eKKpPENES

Olot ot podntés (mAnv tov 'idpyov) cLHEOVNGAV TPV TV EKTEAEGT OTL 1)
Kivnon Tov eKKPEUOVS amd KATO10 GLYKEKPIUEVN BEon ivan amdAvta TpoPAdyiun
Kol oyediacav N meprypayoave pe akpipeia v mpofiemouevn tpoytd. O T'idpyog

elye avTIPPNGELS Y10 TNV TPOYLAL AALAL OYL TO OMUELD EKKIVNONG KOl ETIGTPOPTG:

EAévn mpogopikd: Mropa va mpofiéyw v ouwpnon omo kabe opyikn Oéon

yiati Qo TEPAOEL OTWTONTOTE A0 TO KEVIPO.
Epevvntg: Koz uetd;

EAévn mpopopikd: Meta Oo ovveyioer ioia w¢s to amévavtt onueio kot Qo yopioel

oAl Tow.

Epsvovntg: Zougpwveite olor,
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Mobntég: Naa.

IMopyoc: Oo yvpicer wiow olra umopei oyi ioro 0AAd kvrkiika. Tlaviwg Ba yopioer

0TO OPYIKO GHUELO.

Epegovntg: deile puov nwg axpipag, Acide pov ue to ddytolo.

IMopyog: Amo o ws edm. Tlal oto apyiko onueio.

To exkpepés apédnke amd 10 1610 onueio TOAAEC Qopéc kot emPePormdnke n

TPOPAEYN TOV LOONTOV TNG 0LDPNONG AVAIEGO GTO ATEVAVTL CTLLEL.

EmdéyOnke and v Evyevio o Alyo dwagopetikn apyikn 0€om. Ot pabntég

avEPePAV OTL OEV AVAUEVOLV KATL SIAPOPETIKO Ol TTPLV.

Metd a@énike mdh to ekkpepés and ) véa 0éom g Evyeviag. H Evyevia
£€0woe ywpic va to BEAel dONon Ko vpEav evatdoelg omd Alo kot EAEvn 61t dev
ETPETE VO ODTEL ODVOUN KOl EMPETE VO EXAVAAIPEL TNV ApeoT. Apédnke TaAL TO
EKKPEUEG VTN TN Popd ywpic ®ONoN. Alamotddnke 0Tl T0 eKKpePEG KAveL TNV

idw ktvnon.

O T'wpyog dwmictmoe OTL Kiveital O0POPETIKA amd OTL €lxe meL apykd yuoti

elye mpoPAréyel ot1 twpa Oo. kivnOei Aiyo mio kvkdika. [lpdyua wov dev covepy.

H &&nynon eivou ott dev tov divovue kdamoia obvaun wote omote Kol KOVEL THY
010 kivijon umpog miow (MAapBa), yiati to ekxpeuéc kiveitar puetald 0V KEVIPOL Kal
700 apyikov onueiov A Loyw ¢ koatedBoveng e wlnons mov tov Eyovus dMael.

(EAévm, Evyevia), yiati étot eivou o vouog s tpoyias s oiwpnong.(Alo)

Metd and apketés emavaANYelg OomoT®OnKe Kol KOToypaenke omd OAOVG
TOUG HoONTEG OTL HUKPEG dLopopég otV apyikn Béomn dev emnpedlovy onUAVTIKA

TNV TPOYLE OLdPMONG.
H apyn g artiokpatiog ywve avtiinmi amd Toug pobntég og eENg:

Orav ovufoivovv ovo Tapouoio, yeyovora, T AroTEAEGUOTE. TOVG Hotalovy. AvTo

o€V 1aY0eL Lovo atn YOIkl 0AAG Kkat oty {on kor Ty totopia. (EAEVN).
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Ot ov Cexivioel To EKKPEUES Qo Evo, oUELD OUOL0 e TTponyoduevo Ba kavel Thy
KIVHON TOD EKOVE TPLV, Kal OTL OV 1] TPOYIC, EIVOL TOV TP1v EIVol KKAKN Bo eivol

ral1 koxdin. (Ala). AALG kou ot np apyn faciletar otny toiaviwon.( Tidpyog)

Ou i0ieg outieg mov ovufoivovv atn @don Exovv Kol T0. 1010 ATOTEAEGUOTO.

(Evyevia) om ol givou ayedov idwa. (Mapba).

Evdwpépov mapovoidler n yevikevon g apyng Om®G avVOQEPETOL GTNV

amdvinon e EAévng.

2. AEYTEPOX KYKAOX: MAI'NHTIKO EKKPEMEZX

a. Xvvévrevén:

Ov poBntég Katéypayav Tic amdyelg Tovg Yoo v mhovny kivnon Tov
LayvnTikoh EKKPELONS, GLVIVALOVTOG KOl TIG YVMGELS TOV OMEKTNOAY GTOV TPAOTO
kokAo. H onuocioa ¢ évvolag evaicOntn eEdptnon omd v apywkn 0éom

TAAAVTOGONG 0m0d0ONKe HETE OO GYETIKY EPDOTNOT TN GLVEVTELEN:

Ou 1o owua umopel edkolo. va. Cepidyel omo TNV TPOYIc mOv TOv Eyxel 00bkgL
(EAévm). Ot i tedixn Géon eoprarar duesoo ko oe ueydlo fabuoc omo v apyiki.
(Ada).

B. eipopa: Mayvntiko eKKpepEg

[Ipwv v extéheon Olot ot padnTéc cvppdvnoay 0Tt to Papdrt Oa exteréost

GLYKEKPLULEVT] Kivnon:

Oa eivou 10 1010 amOTELETUO. LUE ODTO ELYE VIVEL KOl YWPIS TOVS UayvhTeS. (Aia).
Oa ueiver oty ioio Oéon 1 B mepaoel amd 6L0vs Tovg poyviteg aAld Ba emiatpépet
oe avto mov emiAélaue w¢ opyixny Oéon. (Evyevia) Oo eivar ioio ue puikpotepn
TOAGVTOON YIOTI 01 PoyVHTES EYovy TNV 1010 ovvaun. (Mapba). Oa eivar kivhon omo
m Oéon A oto Kévipo (evbeia) Kou avtiotpopa, kai Oa  eivar  oVVEXMDS

emovaioupfovouevy. (Erévn, Tiopyog).

Metd v ektédheon g ToAGVT®OoNG OUMS OAol ot pobntég dumioctmwony OTL M

Kivnon Tov ekkpepovg dgv avtamokpivetol ot mpoPAéyelc tovg. Katd v
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aldpnomn vIPEAV ETPOVALATO Kol TOPOTPOVGELS TPOG TO PapdKt vo whel TeEMKd
exel mov elyov mpoPAdyet. o po otrypn eavnke 0Tt TOVAQYIGTOV OOl KATEANYE
0T0 GMOOTO TOLO, TEAMKA amopakphvOnke miAl Ko KatéAn&e adliov. H owmdpnon
emovOANEONKE TOAAEG QOpEC yiatl kaBe pabnc N0eke va dokipdaoet pia Béon and
v onoia Ba propovoe va mpoPAréyetl tov TOA0 kKatdAnéng. Telkd mapartiOnKoy

vl oev Ppédnke tétowo apykn B€on.

Ot kataypagéc tv podntov oto onueio ovtd eivar avrtibeteg omd TIC
Kataypoeés Tov 0oV pobntdv yuo to amAd ekkpepés kol ovtifeteg pe OtL
avépevav 0tt Ba cvpPel. Orot o1 padntég katéypayayv 6t 1 kKivion dev NTav v

mov glyav TpoPAréyetl. Avtd cuvéPn yoti:

Egpocov o1 puoyvnteg eivar ioor Qo mepdoel koi amd t008 TPEIS, Kol OTL THYAIVEL
oo olo. ta. onueia (Evyevia). Ot o1 payvires élxovv 1o Popioro (Mapba, Evyevia).
Avto yivetar yioti eivar SLapopeTIK ) ODVOUN TOL OOKEL 0 LOYVHTHGS 0€ KaOe anuelo.
(EXévn). Or ixpés alhayés otig apyikes Oéoeig umopei vo, oAlalovv anuovtikd. ta
amoteAéauaro s orwpnons. (Exévn). Ou o1 poyvites aokodv odvoun emdve oto
EKKPEUES KL 01 UIKPES OLAPOPES TO emnpealovy anuavtikd. (Ala). [ati to onueio
70V (EKKPEUODS) PPIOKETOL KOVTG KO OTOVS GAAODG UOYVATES KOl KIVEITOL KUKAIKG. O€

oo to. anueio. Aoyw g EAEHS TV poyvntov. (Idpyog).

[To avaAvTiKd Kot 6 GYEGN LE TO TPONYOVHEVO TTEIpapa TOVILETOL OTL:

O1 payviteg éikovv kou n kivion oev eivor mo iowe (Mépba), ot oty
zponyovuevy t0 Popidlo Ekove U0 COYKEKPIUEVY KIVHGH TOTOV: <>, VA TWPO.
mnyaiver koxiika. (BEvyevia). Or uoayvites emnpealovv v aiwwpnon éixovias to
Popioio, kou étor n kivpon €ivon OLGQPOPETIKY OmO THV TPWOTH OPOoTHPLOTHTO.
(EAévn). Ou otav dev vmnpyov payvites HIKpes o1opopés atny apyikn Géon oev
TPOKAAODGOY UEYAAES OALOYES, EVOD TWPO TOV EYOVUE UOYVHTES DIEGPYOVLY
onuavtikés petaforés (Ala). diomorwva ot n kKivon tov eEKKpeUODS eCapTATOL OTTO

™ ovvourn EAEN (IMapyog).

Awmotdbnke omd OAovg 1 SEOPETIKN Kiviion TOL €KKPEROVS OAAL dev
a1tiohoynOnke pe tov 1010 tpoémo. H Ala ko n EAévn avaepépOnkav otnv e&nynon

™G emidpaocng Twv daeopdv e apyxikng 0éong. Ta mapomdve Ogiyvovv OTL
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emAfe YVOOTIKY] GUYKPOLOT Kol OVOCYNUOTIGHOG OPYIKNG Gmoymg OA®mv Tov
padntav yoo v TpdPreyn g aidpnong, oArd poévo n EAEvn kou n Ala empévoov
oV €&dptnon and Sapopég oTig apykés BEoelg. XapaKTnpioTiKe ol oLpopEéS
oty apyikn 0&on avoeépovior emi AEEN oTig amavtnoslg ¢ EAévng kot g

Adog:

Avto yivetar yiati €ivar O10QOpETIKN 1 00VOUN TOL OOKEL O UOYVATHS O€ KObe
onueio. (Evyevia). O1 wixpés ollayés otnig opyixés Oéoeic umopel vo. orralovv
onuovtira to. aroteAéouata e arwpnong. (EAévn). Ot dtav dev vmnpyov poyvites
HIKPES O10p0pES atnv apyikn Béon dev mpokoaAodoay ueyaies orlayés, eva twpo oo
EYOVUE UAYVATES DTLOPYOVY onuovTiKéES uetafoiés (Ala). diamortwve on n kivion

70V eKKPEUODS eCapTatal omo ) ovvourkn EAEN (Duwpyog). H Mépba dev andvinoe.

21 ovvéxela OAotl o1 HaBNTEC GLUEMOYNGOV OTL 1) CUTIOKPATIO OV LGYVEL TOPOL

vl

O1 poyviteg EAkovv (Kot TV KivHon T00 EKKPEUODS) e GALOTE LEYOADTEPN 10)D
ko1 allote uikpotepy (MapBa). 1ot vmopyovv o1 uayviteg mov eumodilovy v
epapuoyn e outiokpatios. (Evyevia). [ati vmdpyovv o1 payviteg mov uetofiaiovv
mv glaptnon amd g apyikés ovvinkes. (Ala). Tiati vmapyovv o1 payviteg mov
evepyodv oto ekkpeués e olrayés (Iaopyog). Iati vmdpyovy to payvntike meodio

OV KAVOLY TV KIVHON TOD EKKPEUODS un mpoPAéyiun. (EAEVN).

I'evikevovtag o1 pabntéc €kpvav OTL T0 TEPIGGOTEPO GUCTHLATO GTI (UGN

elvar un mwpoPAréyiua yiori:

Tioti vwapyovv moArEG dvvouers (Tapdiinies) mov exnpedlovy ta yeyovoTo. e
orapopetin 1oyd kou Oy otabepd. Or apyikés ovvOnkes uetaforroviar Told evxolo.
ko1 oy1 mpofréyiuo. (ENéVN). Tati n goon evepyel ue tpomo o omoiog dev eivor
mpofréynuog kou kabe orlayn alloler v tpoyia. (uwpyog). H pdon eivor un
TpoPAEYIUN ETELON 01 TOPOUIKPES OALOYES TPOKOLOVY TH U TPoPAEyIun eLéAln.
Mn mpofiéyiues opyikés ovvinkes. (Ala). Xty gvon dev umopei vo. mopéufer o

avBpwmog kot £tal dev umwopel va. mpofléwel ta pvoika porvoueva. (Evyevia).

Znmnkav  amd TOV E€PELVNTI KOO0 TOPAOEIYUATO TETOLOV  QUOIKOV

eawvopevov. H andvinon Ntav:
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Kororyideg, ovpavio owuata, oelouol.

Ol omovTAcES OTO TO TOPATOVED OEiyvouy OTL Ol YVOOTIKOL GTOYOL 7OV
a@opovcay TV advvapio TpoPreync g eEEMENG ™S TOAAVTOONGS, ETEKTAONKAY
amd TO GUVOAO T®V HOONTOV Kol GE OLVOKA CLOTHUOTO TN VoM. AAAG 1M
gvaicOnt e€dpmmon g e&EMENG amd apyikéc ocvvOnkeg epeaviletal Povo oTig

amovoelg g EAévng kot g Atoc.

3. TPITOX KYKAOX: MAI'NHTIKO EKKPEMEX ME XPQMATA

a. Xvvévrevén:

Metd ) yvooTikn cOYKpOLGN TOL TPONYNONKE GTOV TPONYOLUEVO KOKAO TOV
TEWPAPATOG, Ol uafntéc JioTacov Vo amOVINCOLV Yol KOTOWG  HOPONG
TPOPAEYILOTNTA GTO YPOUOTO TOV EKKPEUOVS 1 MO YEVIKA Yo kAo TdEn 6to

E0MTEPIKO TOV.

B. Meipopa: MayvnTiko EKKPERES NE YPONOTO

AkxoAoVONGCE VEX EKTEAEON TOVL TEWPAUOTOS UOYVNTIKOV EKKPEUOVS, aTH N
QOPE CNUEIDVOVTAG GE OLUPAVEIEG LLE OLPOPETIKA ypduaTa kabe apykn 6éon. Ta
YpOUOTO NTOV TPl 6€ GYEON UE EKOOTO TOAO KATAANENG. Ot dtopdveleg 6To TEAOG
Bo emucoAvmTovTOY KAt THV TPOPOAN pe Tov 1010 Tpdmo OMWG GTO TOYVIdL TOL
y0ovg ¢ mapéuPfoons. To Wavikd amotéreoua B MTav Vo ELEAVIGTOVV TEPLOYES
LE CLYKEVTPMOT] TOV OVTICTOLYOL YPMUATOS KOVTE GTOV OVTIGTOL(O0 TOLO, TEPLOYES
HE EVOAAOCOOUEVEG GULYKEVIPMOGELS €VOC YPAOUOTOS GE KAMO OmOCTOCT oo
aVTOV, KOl TEPLOYEG YMPIG CLYKEKPIUEVO Y PO Kupimg 6To kEVTpo. H eucodva vt
oV Wavikn mepintwon Oa mpoctyyile YPOUOTIOT EIKOVO TEPLOYDV EVOTADELNG
Kol 00TAOEG TOV HOYVNTIKOU EKKPEUOVG TOTOL Y, OM®G TPOKLMTEL OF
npocouoimon tov mepdpartoc pe yprion H.Y. (keo. Il ev. 4.4.2 , Peitgen 1992b), 6o

napovciole ONAadN E0OTEPIKN JOUT| KOl AVTOOHOLOTNTOA.
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Eicovo. 2: Avouevouevo amotéleoiio tov mEPOUOTOS UAYVHTIKOD EKKPEUODS UE

OL0POPETIKG. YPDUOTO. OE CYETH UE TOV TOAO KOTOANCHS

To amotéleopo dev Ntav ©OTOGO WAvVIKO, YTl 1 axpifelo onueidoemy, N
AmAOTNTA TNG TEWPAUOTIKNG O1ATAENG Kol Ol GUVONKEG EKTEAEGNC TOV TELPAUATOG
otov yopo TG Prprodnkng moAd ameiyav amd to va givor Woavikés. Ymmpée
dlpwvio. oTIg  OMICTMOCE TOV  HoONTOV, 1  GLYKEVIPMOON YPOUATOV,

mapatnprOnke omd v EAEvN ko ) Ado:

To ypwuoro ovykevipwvovior otovs avtioroiyovs moiovs (Eiévn Aia). To

TpaoIva. ypauate fpickoviol otov paoivo moio (Alw).

ATOCTOGUA OO TNV ATOLAYVITOPOVNON:

MapBa, Ala, EAévn: Nou paivetor ot o, kitpivo eival 0@, To. KOKKIVA. €00 TO.

TPAOIVO. €.
Evyevia, EAévn: Ta mpdoivo eivor oxopmiouévo.

Ala: Oyt dev eivai, mpooele 0w Kot €00......... (Leydin moon).
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Epsovntig: Qpaio, ovupwvodue tovidyiotov olor o0ti ta Kitpivo, eival

OVYKEVIPOUEVA,

‘O)lot: Nou.

Epevvng: Ta kokkiva,

Olot: To koxkivo, ivar oKopmioUEVO.

Epsvvntg: Ta zpdorva;,

EXévn: Ta mpdaiva eivou oxopmiouéva.

Ala: Oy, uovo eow dev poivovrar vo. givor wodi.

Epsovntg: Av e€aipéoovue avti tny mepioyy, eival to. IpaoIivo, GOYKEVIPWUEVA.,

EXévn: Nou, otov mpdoivo molo.

Epsovntg: Ztyv uéon vmdpyovv ovykexpiuéve ypaouoto,

Ohot: Oy

Xm ov{mon mov akoAovOnce cvuedvnoov OA0l, OTL TEMKA TA YPOUOTO
mapovcstalovy onueion GLYKEVIPOONG KLPWL KOVIQ OTIS OVTIOTOLES KOPLOEC,

TPAYLLOL TTOL POIVETOL KAADTEPO GTO KITPLVO YPAOLLAL.

Ta kitprvo eivon KOVTQ 010 KITPIVO UOYVHTOKI, KATOLO. TPOTIVA. OT0 TPACIVO, TO.
KOKK1va. dev €xovv Kamowo onueio (Mdpba), o YpOUOTO GLYKEVIPOVOVTOL GTOVG
moAoVG (Ala), TO YPOUATO GLYKEVIPMOVOVIOL KOVTA oTo onueio pe to Kitptvo
ypoua (Topyog), ta kitpiva fpickoviar wo kovid oto onueio B, ta kOkkiva koi T
TPOoIVa. VAl OKOPTIIOUEVA. OALG Kol TaAL To. mepioootepa. €ivor ato 1. (EAEvn). Ta

zpaoivo. ypauoto. fpicroviar atny kopvpn B. (Evyevia).

Me v e€aipeon {6mG TOL KITPIVOL YPOUATOS TO YPDOUATO OEV EUPAVICAV TNV
OLUYKEVTPMOT] YPOUAT®OV NG WAVIKNAG €IKOVOS KOVTO OTOvG TOAOVLS 7OV
Tpoavaeépinke, Kot 0ev avadeiydnke €wova mov vo TANGLALEL TNV €0MTEPIKN

doun ¢ PPAoypaeiag, TOAD TEPIGCOHTEPO dEV AVAOELXONKE 1 LTOOUOLN VO TNG
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eowtepkne dounc. Katd ovvémelo dev mpoékvyayv evOeilelg yuoo 0moladnmoTe
oUVOEST HE TO Toyvidl tov ydovg g mopéuPaonc. IHapdia avtd ot pabntég
avalnmoov amd povol tovg otafepd OedOUEVA GTIC OMOVTNGELS TOVS YO TNV

KATOVOUT TOV YPOUATOV:

Yropyovv otabepa onueio. (Evyevio, Mapba). [ati o1 tpeig moior eivor ta

onueio wov Ba. katainlel to exkpeués oveaptnra omo v opyn. (Fdpyoc)

Oo. oynuotiotel kdt oov 10 Tpiywvo Sierpinski yiati Eyovue ovykekpiEVOl
onuela, onloon moiovg, mov givar avykekpiuévo, 3. Aev umopovue va mpofiéyovue

T0 YPOUO. 0AAG EEpovuE GTyovpo. OTL Kal 01 TPELS TOAoL Tpafave To exkpeués. (Ala)

Ereion o1 molot to atabepa. pag onueia, pog koboonyovv wov Oo torobetnoovue

0. vwodoira. Tlopoia owtd n kivion oev eivour wpofréyiun. (EAEv).

Ta otaBepd onpeio Tov avépepav o1 LoONTEG OV EMNPEAGAV TIG OUMIGTAOGCELG
oG Yo TV EAAewyn mpoPreyipdmros. Avtd eivan évoelEn yio 1o Baboc g
EVVOIOAOYIKT] OAAOyNG mov emnAfe pETA TO Teipopo GTOV OgLTEPO  KULKAO.
Xapakmnplotikn €0® M omdvinon g EAévng: llapoia avta n kivon oev eivou

Tpofréyum.

H oardvinon g Alog: Oo oynuatiotel KAt ocav to Tpiymvo Sierpinski ywarti
éxoope ovykekppéva onpeia, oniadn morovg, mov givar ovykekpipéva 3. Agv
pmopovue va TPoPAEYOLUE TO YPAONE 0ALA EEpovpe Giyovpa 6TL KO OL TPELS
nohor Tpafave To EKKPENES, ivar 1 EMOIOKOUEVT] CUVOEST] UE TO TOLYVIOL TOL
YQovg NG TapEupacns, ®otdco eivarl pdAiov avbaipetn yati otnpilel T chvoeon
OTO KOWO YOPOUKINPIOTIKO TOV €EMTEPIKOV LGOTAEVPOL TPLY®VOL Kol Ol OF

TEPLOYES GLYKEVIPWONG onueiwv N ypopdtov. Telkd n EAEvn oképtnke 0T

EAévn: Ov payvitegs pog kaBodnyovv, «tpafdve» mpog TS KOPLPES OTMG

gime N Alg, pe TOV TPOTO TOL TIS GNUAOEVUNE NE TOV YAPUKO 0TO padNpa.
4. 4. METAYVOOTIKES OLUTIGTMOOELS

Ot amdyelg Tov padnT®dVv Yo Tov KOGHO Kol TNV EMGTHUN UETA T TOPATAVED

sivon OTL:
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H emotnun oev Qo umopéoet va mpofléyer anotvto ta porvoueva. (EAEvn). Avto
OV KOVOUE OTIC OPAOTHPIOTHTES EIVAL O0QV VO TO KOVOUE OF ETIOTHUOVIKG,
epyootipia. Ouwg dev umopodv (o1 emotiuoves) va mpofiéwovv i Oa yivelr oto
€los. (Mapba). Xto epyaotipio epapuoloviar Oiapopa TOPOUOLO. TPAYUOATO.
(reipouata) omo ta omoia Pyalovue ovumepdouota. Aev umopodve ovte Oa
umopéaovve komote va to npofléyovve (Idpyog). Nat apod to weipopa mov kevoue
€00 €IVOL KATI TO OTOLO EPOPUOLETOL KOI OTO EXLOTHUOVIKG, Epyoatipio. Ouws oev
umopodue va mpofréyovue e axpifeia to 1 Qo axolovbnoet atn povon. (Ala) Apod
T0 EKKPEUES EIVaL Eva. pLaIKO mapadetyua. Eyovue aiopnon mpdyuo mov vrapyer oty
@boN Ka1 OVVOUELS OV Kal avto vrmopyel oty poon (Ala). Epopuolovior diapopa.
TEIPOUATO. OALG OEV UTOPODY 01 EMIOTHUOVES VO TIPoflewovy ue axpifeio 1o 1 Oa

ovufel aro uéllov (Evyevia).

2xeddv e OAeg TIg amavtioels speavifetor n advvapio TpoPreyng n omoia
enekteivetal otV advvapio TpOPAEYNG oTNV ETCTAUN KoL 6T @VOon (yrati dlda

OVTA EIVOL UEPOS TNG PVOTG).

Ot kataypagég avtég elvarl avtifeteg Le TIC apyIKES amOYELS TV Ladntav Yo
mpoPAeyndTTo. 0T VO O Koataypaenkav otn cvuvévievén. Méca oto
GUVOAO T®V amavVTNoE®V Yo TV EAAewym TtpoPAeypnotntoag n EAEvn avapépOnke
og oLYKeEKPEVOLS oynuatiopovg pe fractal oynuata ot eoon (kvpiog oe potd)
aAAG Ko g avOpdmives KataoKevég (onuiovpyodvrar eokeuuéva). H amdvinon g
TOPATEUTEL OTNV  avTioTOYN OpactnpdtnTa TG mopéuPacng Kot Oev givon
acPaAEG va yevikevbel meplocOTEPO, €€ AAAOL KOl 1 1010 AVOQEPEL [E EMPOVAAEN

(kvpicwg oe poTa) Kou (dnuiovpyodvar eokeuuéva).

Ov televtaieg omavinoelg TOV UHOONTOV  oOvoQEPOVIOL YEVIKOTEPH OTIG
EMGTNUOAOYIKES TPOEKTACELG TNG U1 YPOUUKOTNTOG, 0L CNUOVTIKY TOPAUETPOS
Yo TN SOOKTIKY a&loToiNoT EVVOLDY TNG UN YPOUUKOTNTOS OTMG TPOAVIPEPONKE
(BA. xep. I 1.1). Ot emoTNUOAOYIKEC TPOEKTACELS TNG W1 YPOUUKOTNTOG
OTOTEAOVV EVOEYOUEVMG U0 VEQ TPOCEYYIoT Kol gvplh medio diepedvnong, mov

Eemepva OULMG TO TANIGLO TOL GTOYOL TNG EPEVVAG LLOG.
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Anpotiknc Exnaidogvong

IHavemotuio Ococaiiog

DUALO EPYOGTOG TOU/ TN v e enteeteentente et et et e et et et et et e et et et e et e eenteeneeneans

TUAHOTOG. et e, TOUVOGTIOU. .

APAXTHPIOTHTA A

1. a. Aldfoce TPOCEYTIKA TOVS KOVOVEG TOV TToyVidlov. Av emavoldfovpe apkeTég
Qopéc o Prpa 2, i vopilelg 0t o cupPet;

B. AwcooAdynoe v andvinot cov.

318

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



1,2 > A
3,4 > B
5,6 = C

[NMAIXNIAI TOY XAOY2x

O kavoveg:

10.AwdAeée éva omorodNmoTe oneio ekKivnong
(0) oto tpiymvo ABC.

11.Pi&e to Cap.

12. Enpeiooe 10 péco pog vontig YPORUUNS

pocto A, av pépeic 11 2,
npoc 1o B, av ¢éperg 31 4,
npocto C, av pépeg 51 6.

Av16 givor 1o véo onueio ekkivnong Gov.

13.Ertavairofe to pripa 2.

2. [Mwg Ba yapaxtnpilate T KOVKIdEG TN OLPAVELL GOC;

o. ZKOPTIES.

B. ZuyKeEVIPOUEVEG GE [LL0L TTEPLOYT).

Y. ZUYKEVIPOUEVES GE TOALEC TEPLOYEC.
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3. AXro.

3. Twg Ba yopakpilote TIg KOLKIOES OAWV TOV JAPAVELDV TNG TAENS GOC;

o. ZKOPTLES.

B. ZuyKeVIpOUEVEG GE oL TEPLOYN;

Y. ZUYKEVIPOUEVESG GE TOAAEC TEPLOYEC;

3. AXro.
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APAXTHPIOTHTA B

I 1. To apywo tpiyovo (oynua A) 1o yopiCovpe oe 4 ioca tpiyova (6mwg oto
oynpno B). Mavpilovpe v emedvelo tov pecaiov (ONAadN TOL AVIEGTPOUUEVOL
TPLY®OVOL), Bewpdviag OTL M emedveld Tov €yel komel Ko oaeopebel amd TNV
emedveld tov Tprydvov. Ildca Aevkd Tplywvo TAPOUEVOLV GTO ECMTEPIKO TOL
TPLYOVOD;

\/

(Zmua A) (ZxMuo B)

Enavalape v mopoandve dtadikacio dAAeg S0 PopES.
2. a. [16ceg popéc KaTd TN YVAOUN GOV UTOPEl VO GUVENLIGTEL 1] TOPATAVE dLodIKAGTA,
B. T1 damotdvelg va supPaivel KOTd TV ETOVAANYN TNG TOPOTAVE d0OIKOGIOGC;

3. Zmv 006vn tov vmoAoyiot) PAEmovpe Ko GAAES emOVOAYELS (0 M KOUUEVT
emeavela epeaviCetar dompn). [og Ba tepréypapeg ™ dodikacio Kot To anotéAecud
g otnv 006vn Tov LITOAOYIGTY;
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A. 4. TToo oynuo oynuatiotnke telkd omd OAeg T1g dwneaveleg poli; Toti katd ™
YVOUTN GOV £YIVE QVTO;
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APAZTHPIOTHTA T

1. Z10ov vtoAoyloth PAETOVLE EMAVAANYELS Kol ALV oynudtov. [lapatnpnoe akdun
TIG GUVOOEVTIKEG EIKOVEG GTO SLOPOVOCKOTELD, OKOLYOVTOC Kot T pHovoikr. [low
vopilels 0Tt etvar TaL KOVE YOPOKTNPIOTIKA TOVG;

2. Trovopaocio Oa propovcape va ddGovE oTIg EkOVES avTtég; [Marti;

3. Yrhpyovv oynuoto 6T UCT TOL VO TEPLYPAPOVTOL LE TOV TOPATAV® TPOTO;
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APAXTHPIOTHTA A

|. AGyog autoouoIoTnTag

1. a. To gvBVypappo Tuua B €xet Stmhdoto pnkog and 1o evvypappo Tunpa A.
Tupua A: —— Tufua B:

[Toca tpufuata idla pe to A vdpyovv 6to Tunue B;

B. H mAevpd tov tetpaymvov B givorl dumhdota and tv TAevpd Tov TeTpaydvov A.

[]

[Toca tetpdymva idwa pe to A €yovpe péca 6To PEYOADTEPO TETPAY®VO B;

v. H mhevpd tov kOPov B elvar dumhdcio amd tnv mhevpd tov kOov A.

@ 4

[Tocovg KOPovg idtovg pe Tov A €yovpe péca otov peyalvtepo koo B;

2. 0. ZTNV TPAOTN GTHAN TOV TOPUKATO TIVOKO CUUTANP®GE TOV aplipd TV 31wV KOPpaTIdV Tov BprKeg va dnpovpyodvot

KO 6T eVTEPT GTNAN YPAyE TOV GE HOPET SVHVAUNG, CUUTANPOVOVTAG TOV £KOETN TTov Aeimet.

2XHMA APIOMOX O APIOMOX TQN APIOMOX ATAXTAXEQN
TAIQN KOMMATIOQN XE OIIQYE TIZ 'NQPIZOYME
KOMMATIQN MOP®H AYNAMHX AIIO TH TEQCMETPIA
Evfeia 2" 1 (Mnkog)
Tetpbywvo 2" 2 (Mnkog Kot TAATOG)
KvBog 2" 3 (MnKog Kot TAATOG Kot VYog)
ITivaxac 1

B. T dromotdvel yio T oyéon ek0€ kot apBpov Tov SoTdoewmV;
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3. Z10 TOPAKAT® GYNUO TO 0ploTePd TPIywVo He TAEVPA B dev elval Topd TO KAT®
aplotepd Tpiymvo Tov 0eflov Tpryddvov mov oynuotiletor kotd TN dadikocio
dnovpyiag tov Tprydvov Sierpinski. To punikog thg TAEVPAG TOL TPLYd®VOL 670, de€Ld

etvat TdAL SIMAGG10 Ad TO KOG TOL TPLYMVOL GTO APLoTEPL.

N
AnLD Shdn En s
A2 &3 A3 £y Ab A

SR EA gb An Ah 0 Ab
LY V-V-V-V.V.¥.\ é&é&&mmmma

p 2p
yfua 1.

a. [Toca tpiywva 1010 pe 10 aplotepd Tpiywvo Exovpe TOPO GTO EGOTEPIKO TOL 0E10V
TPiy®Vov;
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Mmopovpe vo Ypayou e GUVOTTTIKAL:

Me Oimiaciocud THS apYIKNG TASVPAS OCYNUOTIOTHKAY TEAIKA OTO
E0MTEPIKO 3 Id1a TPIYymVOL.

2rov Ilivaxa 2 ypnyoiuomoiodus tov yvweto ond ta uadnuatikd cov
A0Y0 OUOIOTNTAS YEWUETPIKDY CYNUATDV.

XXHMA APIOGMOX IAIQN AOT'OX APIGMOX
KOMMATIQN AYTOOMOIOTHTAX | AIAXTAXEQN

Evf. tpunua 2 5= (3)1 1

1
Tplywvo 3 —(2\y
Sierpinski 3= (I)
Tetpdywvo 4 4= (g)z 2

1
KvBoc 8 8= (3)3 3

1

MMivaxag 2.

210 véo @UALO PAETELS TN YPOPIKY TOPACTOCT TNG CLVAPTNONG Y = (%)X .

Svumnpwoe otov optiovtio dEova to x tov Iivaka 2.

a. Ti dwmotaverg;

B. [Torog ap1Buoc vouilelg 0Tt eivan To x oTov KOETN TNG YPOLUNG TOV AVTIGTOLYEL OTO

tpiywvo Sierpinski otov IMivako 2;

X:

v. [otog vopilelg 0Tt gival 0 apBUdc TV S106TAGEMY TOL AVTICTOXEL GTO TPIY®VO

Sierpinski;
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0. Avutd mov 1oy0el Yo To €VOVYPAUIO TUNLA, TO TETPAY®VO Kot ToV KO0, dnAadn|
0Tt 0 opluog TV JoTtdoe®v Tovg eivor icog pe tov ekBén Tov Adyou
AVTOOUOLOTNTOC, 1oYVEL Kal Yo, To Ttpiywvo Sierpinski. Emopévog, o apOpog tomv
daotdoswv tov Tprydvov Sierpinski eivar icog pe tov apBud y mov Ppikeg. Ti
vopilelg 01t onuaivel 6Tt 0 aplBog TV dlaoTdoemV gival dekadkoc;

€. ['atl otov [Mivaka 2 avaypdeetol AOYoS «0VTOOUOLOTNTOCY;
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II. Aldotoon awtoopoloTNTOGC.

1. Eidaue ot n dwdoraocny tov tpiyovov Sierpinski eivar o exbétng y
TNV TAPOAKAT® £LIOWON THS O1G0TOCHS ODTOOUOLOTHTOS

2 = 3 (1)
N Abon g omoiag Ppioketan petadd 1 ko 2:
1 < X < 2

T'ia va vroloyicovue ue axpifieio Tov y Umopovuse va, axoiovlncoous
THY TOPAKAT® O10OIKOGIO UE TOV DTTOLOYIOTI] TOETNG:

a. Ilatnoe 70 2.
B. Hétnoe to X', mov diver ue tov 1pémo avtd ) ovvaptnon 2.
y. Awoe ooy exbétn évav dekooiko opi1Ouo e ooo yneio Oéleig.

0. ZNueiwaoe 10V 0EKAOIKO OTOV TOPOKAT® TIVako oty Béan Tov y koi TAatnoe 10 ioov.

2NUEITE TO ATOTEAEGUO. TTNY KATM YPOUUN TOV TIVOKO.

1 [2" 37 |47 [5" [e" |7 |8 [9' |10

Xnueioco

X, =

Bpnka
2k =

Hivaxag 3.

e. Kpatnoe povo ta arwoteAéouara mov minaialovy apketa to 3, (0tav mopaosiyua ival

29< 2 <3,1) kot Sigypaye to. vroAotma.

ot. Yroloyioe tov uéco opo twv y mov KpaThoeg.
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1. a. IToto givon To amotédeoua Tov PpIKeC;

2. Oo pmopovoope va mpooeyyioovpe pe peyoAvtepn axpifeio T Sidotaom
AVTOOLOLOTNTOC TOL TPLydVOL Sierpinski;

3. T etdovg apBudg eivar to ;. I'vopilels kot GAlovg aplBpovc e avty v 10T T

329

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



APAXTHPIOTHTA E.

L. I'pappn von Koch.

O SNUIOVPYNCOLLE TOPA £VOL AAAO GYNLLOL.

2y mopakdto ypapu AA BAErovue Tpia ica vBOYpappa tuqpota AB, B, TA.

Me Bdon to tunua BI' oynuatifovpe éva 1c6mhevpo tpiymvo OTmg TopakiTo.

A B I A

A@apovpe to gvBdypappo tunpe BT

E

A B r A

H dwdikacio avtr cvveyileton pe tov idto tpodmo.
Andadn kB guBOypappo tunpa o yopilovpe og Tpia ioa vOVYpAULO TUALOT, LE
Baon 10 pecaio tunuo oynuatiCovpe 1GOTAELPO TPIYOVO Kol OPOLPOVUE TN

Baon...x.0.x. H mapamdve dwadikacio ovoudletar yevvitplo tng ypapuune von Koch.
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1. Zyediloce TIC SVO EMOUEVESG EMAVOANYELS.
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Awdetacn avtoopototnTas Ypoppis von Koch

—"\
VAN VAN /QJ\_

B 3p

Merétmoe mdAL ) yevvnTpla g ypoppung von Koch, 6mov to uikog g ypouuns
dekld eivar TpUTAGGIO TOL UNKOVG NG YPOUUNG aplotepd Kot Bvunocov mwg
oynuatioape v eflocwon (1) g O14CTOONG GLTOOUOWOTNTAS TOL  TPLYDVOL
Sierpinski:
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Me Tpimiacilacuo ts apyikns misopds cxnuotictnray telikd 4 ioio
TUNHATO.

2. Zynuatioe pe tov Tpomo avtov v eEl0mon TG O1deTAoTG QVTOOUOIOTNTOG TNG
ypauung von Koch:

3.YnoAdyioe Kotd TPocEyyion Tov x Le TN fonBeia Tov VTOAOYIGTY| TGEMNG.

X:

333

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:49:04 EEST - 167.114.118.212



Il. Tpoppn Cantor.

Tnv mopoaxkdto ypouun v yopiloope oe tpio ica evBOYpoppo TURUHOTO Kot
apBpovpe 1o Kabe evBHypappo Tunpa apyifovrag omd to 0.

Ao@aipovpue to pecaio vBhypapo Tunpa.

0 2

Kot 1 diadwcasio avt cvveyiletat.

1. Zyedlaoce Tic Ovo emOUEVEG EmAVOAYELS aplOpdvTag Tor ev0VYpappe TURHATO Omd
™V opyn pe tov 110 Tpdmo.

2. T16oec popéc pmopet vor cuveyLIoTEL 1) TOPATAVE SL0dOIKOGTOL;

3. T1 0o anépeve teMkd ;
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4. Zynmuatice v e&lomwon g ddotacng avtoopoldrag ¢ ypapung Cantor pe
oLAAOYIoUO aVALOYO pE EKEIVO TTOVL KAvape oto tpiywvo Sierpinski kot otn ypouun
von Koch:

l
|

3p
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Me TpIimAao1acUO TS APYIKNS TASVPAS CYNHOATICTNKAY TEAIKD 2 (010
TUNHATO, ETOUEVOIS

3* =2.

6. Me 1 Bondeto Tov LITOAOYIGTY] TGERNG VITOADYIGE T O1ACTACT AVTOOUOLOTNTOS TG
ypapung Cantor.

X:

7. Ao@épel 10 OMOTEAEGUA GOV OO TS JCTACELS TOV GAA®V KAOGLOTOEW®V
oynuatov; I'oti vopilelg 6Tt cupPaivel avto;
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1. Tagwopnon.

TomoBétnoe otov emdpevo mivaKa TG OGTAGES OVTOOUOIOTNTOG TMV TOPAUKAT®

oYNUATOV.

Evbodypoppo tunqua, onueio, tpiymvo, tpiywmvo Sierpnski, ypauun von Koch,

TETPAy®VO, KOUKAOG, cpaipa, ypouun Cantor, koPog, k®vog, cpovyyapt Menger.

Institutional Repository - Library & Information Centre - University of Thessaly
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EXHMATA SYHAMATA
EYKAEIAEIAY | (s asmaTOEIAOY: | AIA2TAZH  AYTOOMOIOTHTAZ
TEQMETPIAZ | rpoMETPIAE | x=0 [ 05x<1 [ 1=1 [ 1<3=2 [ x=2 | 29<3 [ 43
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