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ITeoAoyoc

Ta cucTAUATA AVaPORPdS, Tar TAA(OLOL AVOLPOEAS, Ol CUVTETAYHEVES X0l OL UETOGY Lo
Tiopol Toug anoteholy PBactxd pordnuotixd epyolelor UTOBOUNAS Yia TN MEAETN YEWHE-
TEWDVY XAl BUVOLXMDY PoUVOPEVKY Tou oyeTilovtal Pe T Y1 xou Ti¢ Biepyasieg tne. O
0pLOHOE DU TOWY TPOXEWEVOU VoL OPLGTEL EVOL YEWUETEIXG TAAOLO AVAPORAC YLl HETEY-
oelg Tou haPBdvouy ywpa 6T YR eTQAvELR, oAAE xuplwe 1 cuANOYT xou eneéep-
yaoto BeBopévewv oL AoudvovTaL omd BLaPopETINS. HPYUVOL TPATHENONG OE Blapope-
Txd omnuela TOU TEIGBLEGTATOU YWOEPOL ATUTOVY TNV UNapln (aS XOWAS avapopdc,
evog dadnuatieod urofBddpou oto omolo Yo avapépovton GAa To BEBOUEVA Xal OTIOU

Yo unopolyv va unoBAndolv oe pic xowr| avdhuor xal epunvelo.

O tepdoTiog 6yx0g YEW-O0EBoUEVWY TOU ToRdYETOL Omtd TN GUYYEOVTY BopuoplxT] €
oy xau Tic moryxoowes Pnelaxée Bdoelc dedouévev opilel plor véa mparypotixdTTaL
YL TNV TOEATAENOT, HOVIEAOTIOMOT o epunvelor JeYEUWY OIS 0 TEOCBLOPLOUOS
Véone onuelwy, 1 UEAETY UXPOUETOXIVACEWY XAl TUPUPOPPWOCEWY, T TEPLOTEOPY| TNG
yne, o medlo Papltnrog. Tautdypova, 1 aAUATOING TEOG0BOC TNG TEYVOROYLIOG ol
o eminedo oaxpiBelag xou SLXELTIXNAG XAVOTNTAC TWV OOYYEOVWY UETENTIXWY CUCTY-
HATWVY EMTEETOLY TNV TOCOTIXOTOMOT VEWENTIXWY TOCOTATWY, OIS YIol TUPAOELY U
exelvwv Tou exgpdlouv v enidpaon TN Vewplog NG OYETXOTNTOG OTIC TEWTO-
yevele napatnehoelc Vécewy, unray xar yeovou. H clyypovn teyvoloyio emtpénel
aXOUA TV VAOTIOMOY) XUVOTOUMY TEYVIXOY HETENONG, UE YUPAXTNOIOTIXY TEPITTWOT)
™ YENoN ATOUXGY poAOYLIOY UlMAAG axp(Belag Yiol TOV TPOGBLOPLOHS LGOBUVIILXEY

EMLPAVELDY, VPOPETEWY Xall VYPOUETEXWDY BLUPOopV.

Y véa auTh) TpoydaTixotnToL oL Exel dnuovpynUel, 1 avdyxn yio enegepyooio
BatueTOV oA ol BLUVUCHATIXOY UEYETOV UEYAAOU GYXOU 0L TOYXOOULIS XAAL-
e avadevier ¢ avoryxoudtnTor TRV xatovdnon t6co tou Yewentxol urofddeou
600 xaL TV ahyoplduwy evéhixtng encéepyosiog Twv dlordéoulwy dedouévwy. XTo-
YOS TOU TOPOVTOC GUYYPAUUATOS Elval VoL Tpoopépet atny eAAnvixn BiBAoypaplio éva
ELOAYWYIXO XEUEVO Yid TO LOINUOTIXNG TAALOLO X0 TO UTOAOYIGTIXG OXENOS TNG YV~
OTNC TEPLOY NS TTOL Vol YVWOTY ¢ CUGTAUATA avapopds xou yedvou. To xelyevo
anevdOVETUL GTO GUVORO TNG ETULOTHHOVIXNS X0 EXTIOULOEVTIXAC XOLVOTNTOG TToU ElTE EV-
BlapépeTol yior To avTixelpevo elte epydletal o awTd, xVPlWE GTOUE TEOTTUYLIXOUC,

METATTUYLIXOUS POLTNTES Xoll EQEUVNTEC VETIXWY 0L EQUOUOCUEVWY ETUGTNUOV.

Metd and éva elcaywyind xe@dhaio Tou otayvohoyel To olyypova Tedla epoppoYNC



v Ilpéhoyog

TWY CUGTNUATOV 0vapopds XaL Xpdvou, To Beltepo xepdhoto tapouctdlet Tic Pouotxég
EVVOLEC TWY CUVTETAYUEVOY, TWY CUGTNUATOVY ovVapOpds Xol TeV Thaolty avapopds.
To xelpevo avatpéyel oo €pyo tou René Descartes xau nopordétel to faoind epyaheta
e podnpotinic pocéyyione xou oxédne avtod Tou oroudaiov I'diiou @uAdcopou
xo pordnuortieod, mou embinwde Vo HETAoYNUATIOEL TIG apnENUEVES Xou BUGYONTES £V-
VOLEC TNG AVOAUTIXNG YEWUETElOG OE EVal XOUVOURYLO oVOhUTIXG ok aptdunTind Thaicto,
70 omolo Yo enétpene otov kaléva, 6w NTay Tar S Tou Aoy, vo aoyohndel e

avTéC.

To enduevo xe@dhato TAPAVETEL To XUPLOTEPO CUCTHUATO XOUTUAGYQUUUWY CUVTE-
Taypévewy. Kulwdeirée, ogoaupixéc xou eherdoetdels ouvtetayuéveg cuviétouyv 10
pordnuotixd mhalolo TeptypdPric TONITAOXWY YEWUETOLXOV XOL PUOLXOY UEYEDWY.
Iopouoidlovtonr extdc amd Toug ovolUTIXOUS HodNUOTIXOUS 0pLoHOUE TWY GUVTE-
TUYUEVOY X0l OXETEC, YEMOWES YLOL TIC OLBPOPES EQPUOUOYES, YEWUETPMES EQPUT-
veleg enl pépoug YewpnTin®dy Yeyeddv, OTwe 0 GTOLYELOBNG GYXOC XOL 1) OTOLYELOONG
ETUQPAVELYL, TO EQPUTTOUEVIXO OLEVUOUA OTNV XOUTOAY CUVTETAYPEVRDY, O laxwfBlovog

%O O PETELXOC THVaIXAC.

Y10 TéT0pTO XEPAAALO TAUPOUCIALETAL TO TUTOAGYIO TOU YEVIXOU UETUCYNUATIOUOD
000 GUOTNUATKY avaPopds xau oL entl pépoug e€eldixeboelg Tou. O peTacyNUATIoROS
opoLOTNTOG, OTwE vl Yvwotdg ot PiBhoypapia, Slatundvetal TO60 WS YEVIXO [Ho-
Inpotind oyhuo, 660 Xol AVIALTING UEGE TWYV DLUPOPETIXWY EEELBIXEUUEVLY UAOTIOLH-
oetyv tou. To deltepo Yépog Tou xepatatou mepthopufdvel plo hkemtopepn tapouaciaon
TV TETEAdWY optduny, 1 Blatinwon Twv onolwv emtpénel Ty Topdxoudn oprd-
UNTLXWY ATPOCOLOPLOTLY EVE) TUUTOYEOVOL AUEAVEL GNUAVTIXG TNV Tary dTNTOL TWV UTO-
AOYLOUGY, TAVTA OF OYECT) UE TNV TEELYRUPY CTEOPWY PECK YWVIWY oL TUVIXWY
Euler.

H évvola twv abpavelaxdy cUSTNUATWY ovVopopds ToEOUCIALETOL GTO ETOUEVO XE-
pdhato. H avéyxn yio éva cOoTNUA AvVaPoEds TOU BEV UETEYEL TWV XWVOEWY TNG
YNC TOEUUEVOVTOG ETOL AUETEBANTO OTO YEOVO UTAYOREVETAL ATd TO YEYOVOS OTL OGN
TOL YEWUETEXE ol PUOIXE PEYEDN TTou apopolv T Y1 Teoadlopiloval ue peteRoelg
TIOU AVAPEPOVTAL GE EVOL GUVEYWS UETABUAAOUEVO TAALCLO, AUTO TNG XWVOUUEYNG Xol
petaBoihopevng yne. Ilopouoidletar o oplopds Tou Biedvoic ouUEAVIOL GUGTAUATOS
avagopdc ICRS, evéc adpavelonod cuoTthyatog Tou oplotnxe pe BAcT cuYXEXPUIEVES
Tpodlarypapég xat LioYethHlnxe and Toug Biedvelg emoTNUOVIXOUE Popelc TpoxELUé-
vou va Tpoo@épel pla evialar oTordepr] avaPopd OTIC YEWBMTIXES YOl AOTPOVOULXES

TEATNENHOELS o Pedddouc.

To éxto xe@diono elvon aoolwyévo oto enfyelar cuoTAUATA avapopds. Eite tomo-



Ilpdéroyog %

XEVTPIXA, PE ageTnpla €vol oNuelo OTNY EMPAVEIL TNG YNG, EITE YEWXEVTPXY, UE
v agetneio Toug TOoNOVETNUEVY 0TO XEVTEo WAl NG YNG, T ETMIYEW CUCTHUO-
TOL AVAPOPAS ATOTEROVY TO GUVDETIXO %p(x0 TNG Vewplog TwV CUVTETAYHEVLY XAl TWV
CUGTNUATWY 0VOPORAC UE TIC TEAYUUTIXEC UETEYOELC YEWUETPLHY X0 QUOLXWV UEYE-
Vdv 010 Puod TEPBANNOY TwV PETENOEWY. O YEWUETEIXOC 0PLOUOS TOUS GUVOEETOL
UE QUOIXES TIOEOUETEOVS, OTWE T1) SlEDTUVOT) TG XATAXOPUPOU EVOS TOTIOU 1) ToV dEo-
vo. teploteonc e yne. Ilopoucidlovton ol napduetpol xou to oToLyelo Tou dlevvoic
enlYEOL CLUOTAHUATOS AVaPORAS XardMC ot TNG VAOTOINGHC Tou, Tou dletvolc entlyelou
mhauciou avagopds ITRFE. Téhog, oto xepdhono cuunepthauSdvovtal ta otolyela oy
apPopOVY TNV TMEPLOTEOPT| TNE YNNG, ONAUDY| 1) XAGVIOT), 1) UETATTWON ot 1) xivnor tou
TIOAOU, X0l O PONOG TOUC GTOV OPLOUO EVOLAUECWY OYEDOY ABPOVELIXDY CUOTNUATWY
nou opilovtol we Bondnuxd cuoTAUAT AVUPOEHS XAUTA TO PETACYNUATIOUO amd éval

enlYEL0 OTO OURPAVELD ABPEAVELXO CUCTNHUO AVAPORAC.

To teheutaio xe@dhato TEAYHATEDETOL TNV EVVOLA TOU YPOVOU ol TNV VAOTOINGT| TNg
OTIC TPAUXTIXES EQUPUOYES HECE TWV SLUPOPETIXWY CUCTNUATKY Ypovou. llupouoid-
Covton T BlopopeTind eldn ypOVoUL, ToL EUTAEXOUEVOL POINUOTIXG LOVTEAD, OL UTEL-
CEPYOUEVESC CYETLUCTIXES DLOPUDCELS XAl OL OPLOUOL TWV TO ONUAVTIXGY CUCTAUATWY
xpovou. IpoBdiieton peta&d AWV 0 POAOC TEV ATOUXEDY PONOYLWY KoL TOU ATOULXOU
XEOVOU, WS [lol EVOANIXTIXY YLl TOV TEOGOLOPLOHUO TUEAUBOCLOXWY YEWUETEIXWY UEYE-
Yoy, omwe uPdueTpa xou LpoueTeé Blopopés, aflomoldvTas To emineda oxplBelog
xou oTordepdTNTOG TN UETPNTIXAC ouyvoTNTag Tou eaopalilel ota atouxd poldyla
n obyyeovn Teyvoloylo.

Oeoouhovixy, PePpoudpioc 2016 Anunteloc Tooving
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Kegpdhaio 1

Eiwoaywyn

H pehétn yEWUETEXOY, QUOXOY oL DUVOULXGY UEYEVWY TOU GUVEXWS UETOBoA-
AOUEVOLU GLUOTAUATOC TOU ThavATy pog €xel Beedel oto emixevipo e oUYyPEOVNG
teyvohoylag. Khaowés enlyeleg teyvinéc mopathpnone CUTANEMVOVTOL XoL TIS TEQLO-
06TEPES PopéC avTxadioTavTon TAHPWS and dopupopixd dedouéva xat pedodoloyieg
TIOLU XUAUTITOLY HE EVAY OUOLOUOPPO %ol GUVEYY) TedTo T0 chvoro tne yng. H avo-
nopdoTaon ToU YHRvou avaryAlgou e BLdpopeg xhpoxeS elval €val YopaxTNELoTIXG
TOEABELY MOl [LOG YEWUETPIXT] TOCOTNTAS TOU amoTeAEl Towtdypova To Boaoixd LTdBa-
Yoo Yo TN ueYdAn TAstoPngpio Twy YEAETOY TOL GUVBEOVTOL UE TO BUVAXG GUoTNUOL
. Ot mopoBootaxés teyvixée dnuovpyios PngLoxdy povtéhny eddgous otnpllovtay
oTN MPN xol AvEAUGT) AEPOPWTOYPAUPLV OL OTO(EC OBNYOUCAY GTNY TEPLYEPAPY| TOU
VoY AOPOU TEPLOPLOUEVWY TUNUETWY TNS YHRvNS empdvetos. Avtideta, ol olyypoveg
BOpLPOPIXES TEYVIXEC GEWONG ETULTEETOLY TN SNUOURYIX TOYXOOULWY YNPLIXdY Uo-
viéhwv eddgoug. Ta yoviéha autd yapaxtnellovtar and uio eviabor avdhuon xow
axp{Bela oL onoleg elvan apxetés tdels peyédous avdTepeg amd Tic avtioTolyes Twv

TPOYEVECTEPWY TOTUXWY OELOPWTOYPAUPLXMY UOVTEAWY.

H pétpnon Quoxdy yopoxTneioTxey Tou Yivou cucThuatog anotelel eniong é-
vo. onuoavtixd {ntoduevo otn alyyeovn €peuva. H yvoon yio mopddetyyo twv Oi-
OXUUGVOEWY OTIC TWEC Tng Veppoxpaotiag, micone 1 neplextuxdtniac o udpaTolg
™M YAVNG ATUOCPAUEAS ETUTEENEL, OTAV OUTY] AVUPERETOL OE UEYOAES YEWYQPOPIXES
TEPLOYES 1) Elvou oY HOOULAL, T EAETT], XOUTOYQUUPY| XOU TROYVWOT) CUYXEXPUIEVWY XL~
HOTXOY QAVOUEVLY o ahharydy. Ol enfyelol petewporoyxol otarduol npocpépouy
mholola apyelol TETOLWY BEBOUEVELV TTOU avaPEpOVTaL OUWS UOVO OTIC GUYXEXPWIEVES
vewypagixéc tonmodeoieg. o va diepeuvnldel 1 Bloncdpavon twv Blwy TocoTHTwY
GTO E0WTEPXO TNG ATUOCPALRAS XoU YLl UEYORDTEPR UPOUETE aTtd TNV ETLPAVELDL TNG

YNS XPNOWOTOLUTAY OTO TEEAIOY WC YOoVadLXY] SuVITOHTNTA JUEONS TAUPATHENONG



2 Ewaywyn

1 8LdTan Tou YeTewpohoyxol unaioviod. Agnuévo ehediepa oe pla GUYXEXEWWEVT
tonovesio vor avERGEL TPOG TAL AVEITERA CTEWUATO TNG ATUOGPALROS TO GUVORO TWV
HETENTIXWY GUGKEUWY GTO ECWTEPLXO TOU UTOAOVIO) EGTERVE UEGE EVOS TOUTOU GTO
€80poC CUVEYELC UETPHOELS TV avTloTolywY QUOIXKDY Peyedwy. Ou petproelc autég
opilouv xatoxdpupa TEoPIA Yo Tapdderypo Yeppoxpaciac B atoc@ouexhc Tleong
YI0L TO CUYXEXPWEVO YEWYROPX oTiyua.

Ol PETENOELS TV PETEWPOAOYIXDY UTOAOVLOV OtV Xl EXPEALOUV GUECES TUEAUTNPNOELS
TV avtioTolywy peyedmy divouy onuelaxnic SldoTtaong TAnpogopiac, xordde To TEopik
WY TOCOTHTLY Tou 0pillouy avagépetal oe £va Hovadixd oNUelo oTNY ETLPEVELR TG
YNe. 20yYpovoL BopupoEol UETEOUY TAEOV UE TPOTO GUVEY T ATHOCQaLEiXd ueYEd elte
pe ) Borndeia edinwy aoInThewy, OIS YL TOEEBELYHO HETENTES LOVTWY Ol oTtoloL
HETEOVY TNV TEPLEXTIXOTNTA TG ATUOCPOLEAC OF POPTIOUEVA CLUITIOW, £lte Y€ow El-
BV TEYVIXY TUPATAENONG, OTWGE 1) TEY VX andxpudng orjuatog GPS. "Etat, xodg
Ol OYETHES UETPNOELS AVOLPEPOVTOL OYL OE UEHOVOUEVA onpelot aAAd oTo alvolo Tng
e€ENOGOUEVNC TPOYIAS, TPOXVUTTOUY EEYWELOTA Taryxdoulo Tedla TV yiot xdde pia
atpoo@aipixf) Tocotnta. H yehétn TV SLOXUUGVOEWY TWV TOYXOOULWY XOTOVOUMY
TIOU ONULOUEYOUVTOL ol QUTEC TIC PETENOELS OBNYOUY OF ONUAVTIXG GUUTEQACUOTH

TIOU GUVBEOVTOL UE ELDLXOTERO XALUATOAOYWXE. %ol TEpBoAROVTIXG {nTruaToL.

H pétenon tne 80voung e Bapltntog anotehel TENOG EVoL YopoXTNELOTING THUEAOELY UL
duvapoL Yeyédoug mou elval BIETOTNUOVIXO) EVOLAPEROVTOC Xalt Yid TO onolo enlong
1 Sopuopwt| enoy 1 Exel HETUBAAAEL XUVOPLOTIXG TOV TEOTIO TUEATHENONE XOU UEAETNG
tou. H nopadooiony| enlyela tey v mapathenong elvon Yveoth og Baputnuetelo. O
Borduodg emurinuveng evog ehatnplou 1 pia dxen tou onolou elvon uoévia TonodeTnuévn
GTNY 0p0YPY| TOU OPYAVOU UETENONG, YVWOTOV X0l WC BAPUTAUETEO, EVE GTNY GAAY TOU
e elvon TpocapTUEVY o TewpaarTier Udlot, CUVBEETOL YEuUULXE Ye TN BUvon Tou
TEOXUAEL T1 CUYXEXPWEVT] TOEOUOPPWOT), 1) OTOloL GTNY TEPITTWOY) TOU CUGTAUAUTOS
ehatnplo-uala, dtay autd teopponhoel, eivar 1 80vaun tng Popvtntac. To uétpo g
BUVONG AUTHC CUVOEETAL YRUUXE UE TNV ETUAXUVOT TOU EAXTNEIOU XAl TAL PUOLXAL
TOU YUQUXTNPLOTIXG EVE TAUTOYEOVA EUTEpAEiEL w¢ uéyedog Tov axplh) Tomo Tng
THEATAENONG o TN UeTaBorr Tng Bovaung tng Papdtntog ot Bla@opeTind omnuela
endvw oTNY em@dveln T YNg. To cbotnua ehatneiou-pdlag Yo emunxuviel Mydtepo
otV xopuen evdc Bouvol amd 6Tl oV em@dveln TNg YIAaCoUS Xl TEPLOGHTEROD

6ToUC TOAOUG amtd OTL GTOV LONUEPLVO.

H eniyeio Paputnuetpla elvar plor xomaotxr xar moluddmovn dwodixacio.  Amoutel
ONUAVTIXO YPOVO xou avilp®rivoug Topouc oto TEdo pe Bacixd Tng HELoVEXTNUA

otL opilel pla onueloxy) TeEyVXn TopaThENoNG N omola LWOVO UECA Umd PaXEOYPOVIES



Ewaywyn) 3

PETEROEIC Pmopel vor oBNYNoEL OE EVay GYEDOV XovoVixd xAvva3o BeBouévey yiol pla
TEMEQAUOUEVY YEWYPAPWXY Tieploy ). AuTth 1 Suoxola xodiotd oe xdde xouvolpla
xopmdviar pétenong Bapdtnag yia uio meploy) oxedov amapaitntn v o&lonoinon
dedouévev Tou €youv mapatnendel exel | oty gupltepy TEPLOY T OO TEOTYOVUEVES
xaumdvieg. Me oty duwe Tov TpoTo 0L UETPNOELS TEAY A TOTOLOUVTAL UE DLOPORETIXG
OpYaVa TOU €YOUV BLUPORETLIXT) CUCTNUOTLIXT) CUUTEQLPORT, UXOWUT) XL 0LV TIROERY OVTOL
and v Blo etanpelar, Eva TpOBANUA ToL EToL XL AAALAOS LgploTaTon Yia uio onoLadToTE
HAPTAVLOL HETENOTE OTIOL YENOLLOTOLOUYTOL TEPLGCHTERA ToL £VO¢ Baputhuetea. Erot,
1 LOVTEAOTOINOT TV CQUMNIATOV TWV UETENOEWY YiveTon plor olaltepo moAOTAOXT] Oi-
adwocio. Emmiéov, ol uetprioeic avagépovial ot SLapopeTixES ENOYES TUPATARNONG,
%4TL oL Yl To pn otatxd péyedog e Poapltntog amotelel éva emnpécleTo xow
Baowxd TATnpo.

Aopugopéc TEYVIKES TP THENONG ToU VAomoldnxoy to Teheutalio dexanévte ypo-
viar elofyaryay evadhaxtixég yedddoug xaptoypdenons tou yrvou mediov Popltn-
tac. Egapuolovtag tn Jewpla Sioxpltddv 60pu@opncdv HedoBoAOYLY, YVWOTMY and
™ BiBhoypoaglo, 6mwe N YEYodOC TV BLABOPUPORIXWY UTOCTACEWY %ol 1) DOPL-
poput) BarduidopeTtpia, pla oelpd and BOPUPORIXESC ATOOTOAES OUERLXAVINGY XOll EVRL-
TOXOY DO TARIXWY UTNEECLOY TROCEPEQAY DLADLXAGIEC TEOCOLOPLOUOY TOU YTVOU
nedlou Bapdtnrog Ye TeAxd mpoldy tar avtioTtolya wovtéla tou medlou Bapdtnrag.
Avabovtag o avtioTtouyo Sopupoptnd Bedopéva TEOXITTOLY BLopopeTIXES ETMIGELS
Tou medlov PaplTNTag UE TN LopPY| EVOS TEMEQAUCUEVOL AP0 GQULPIXWY UPUOVIXWY
CUVTEAECTOVY ToU efval UTOAOYLoPEVOL U€ypl Evay UEYLOTO Bordud xou TaEn xon ex-
@ealouy TN GUVAETNOT TOU YEWOUVUULXOU UE TOV TEOTO EVOS GPAULPIXOU OPUOVIXOU
avantiypatog. Ipoxdntouy pe autdv Tov TpdTO TEoGdloplouol Tou Tedlou BoplTnTog
7oL elvon maryxdopol xan yapaxtnelloval amd plo eviaio ovdluom xan oaxp{Beta oe 6An
NV EXTAOT TNS YAVNG ETLQAvelas. AUTH 1) avwTEpOTNTA TwY dopupopixy Peddduwy
EvavTl TV eTlyelwy yetprioewy Bapbtntag €yl dnuovpynoet wlo peydin oinon oe
TOAMOUE EMOTNUOVLXOUS ot TEY V00 Topelc and tov tpdmo diayelpnong xau ene-
Eepyaolag evdc TOND UEYEAOU HYXOL TPWTOYEVMV dOpUPOPIXMV SESOUEVWY Uéypt TN
Blopnyavixr} LAOTOIMGT TEYVIXOVY UERWY TwV BopUPOEwY Tal ontola TEETEL Vol TANEOVY

GUYXEXPLIEVES VEWENTIXES TPOBLOLY PUPEC.

Kowd Intolpevo oTic PETPNOELS OAWV TWV TUPATEVG XUTNYORLY efval 1 ovdyxn
avopopdc Toug ot éva xowo padnuatixd miaioto. Or owvtetayuéres, ta ouoTiuata
avapopds xou ta mAaiola avapopds eivon exelva tar pardnuotind epyaheio Tou uhomoloy
TN povadiny) TERLYROQT] TwV CUAAEYFEVTWY Topatnenoewy w¢ aptduntixd yeyédn oto

YWPO EVE) TAUTOYPOVO. EMITEENOLY TNV XOWr Toug enelepyooia Ye OUOeldy 1) axodud
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xaL €TEQOYEVY] Bedopéva Tou €xouv Anglel oc DIPOPETIES YPOVIXES OTIYUES amd
BLoLPOPETIXOUE AUGUNTHPES.

O ouvteTtaypéves Tpoo@épouy To Pootxd uadnuatixd epyaheio Yl TV TEpLypapy
e Yéone oTov TELOBIAOTUTO YWEO oL TY HOVOOHUAVTY OOVOEST] TN UEHOVWUEVNC
TAEATAENONG ATO TN HETENTIXY) CUCKELY) GTO CLYXEXEWEVO onuelo. Méow twy cuvTe-
TaYUEVWY TRy HoToToleTal 1) YEPEALOOTE GUVOEDT) TV BEBOPEVLY PE EVary apldunTixd
TEOTO TOU ETUTEETEL TNV XATAYEOPY) TOUG Xak TN peTénelta encéepyaoia toug. ‘Etot,
oL ouvteTaypéves 0pllouy 1o xowd UTOBadpo TEPLYPUPHS TWV TUPATNEHOEWY Xdde

xatnyoplag 1600 TwV enlyelwY 600 XL TV BOPUPORIXWY.

e OTL aopd TOV TEAXTIXG TOUG UTOAOYIOUO OL GUVTETAYUEVES TEoXUTTOUY pE Bdon
CUYXEXPWEVES ETAOYEC Yo TNV ageTnpla xal Tov TEOTo 0plogod EVOC CUCTAUATOS
0ZOVWV GTOV TELOOLEGTOTO YWPO, AVaPEpOVTaL ONhadY) OE BLaxELTd Kol GUYXEXELUEVAL
ouoTAUATA VOPORdS. ALUPOpETINIS TEOTOS 0PLOHOU TNG APETNELAC XAl TV AEOVELY
£VOC CUGTAUATOS avapopds Yo 0B YHoEL Yiol To (Blo oNuelo TOU TELOBLACTATOL YOEOU
o€ SlapopeTixée aptdunTnéc Tiwég ouvteTayuévwy. Enedn dung o oxonde twy cuvte-
TOYUEVQY ElVOL 1) LOVOCHUOVTY| TEQLYPAPT| ONUEIWY TOU YPOU, OL CUVTETAYUEVES W
apdpNTIXéS TOCOTNTEC GUVOEOVTAL dPENXTA PE TO CUCTNHA AVAPORdS OTO OTolo &-
youv urohoyiotel. Efvar dniady) duvatév yia to (Blo onuelo vo dladétoude dlopope-
TXEC TWES CUVTETAYHEVQY, OIS AUTEC TPOXUTTOUV Yiol ToL AVTOTOLYA GUOTAHUOTA
AVOLPOPAC TTOL €Y 0UV OPLOTEL UE BLopopeTixd Tpdmo. Eva chotnua avapopdc uropel vo
AVOPEPETAL GTO GUVOAO TNG YNG, VoL EXEL ONAadn) apeTnplor Eva YopaxTNelo T GTUELD
NC YNG, OTWE YL TORABELYUO TO XEVTEPO TV YAWGY Yooy, Xol Vo GUYXEOTE(TOL
and dEoVES TOL GUVBEOVTAL PE PUOLXE YAUPAXTNELOTIXG TNS YNG, OTWS O dEova Tept-
OTPOPNC TNG YNE 1 TO LONUEPLVO NiNEdO. LTNY NERINTWOT aUTH ULAOVUE Yo Taykéoa
N yewkevtpikd ovotiuata avapopds tov opillouy xou T avT{oTOL(ES CUVTETAYUEVEC.
‘Eva 1€1010 000U ovopopdc TROCPERETOL Yiol TNV TEQLYPOQPY] PUVOUEVWY, UEYE-
VOV %ol TopATNENoEWY UE Ty xooulo xdAudm, dnwe 1 xivnon evog Bopupdpou xow
o SEBOUEVA TTOU AUTOC HATAYEAPEL, TA YEWUETELXS BeBopévar evaéplmv auoUNThemY,
ONAadY) EVOC ENXOTTEPOV, EVOC OEPOTIAAYOL 1| EVOS 1) ETUVOPWUEVOU OYAUNTOS, TA

dedouéva evOC Ty xOoou YNngLaxod YoVTEROU EBAPOUS X.AT.

H ovdyxn meptypaghc peyeddv ol mopotneioewy Tou ova@épovtal G TOTXY 1)
nepLpepeLont| ¥Algaxa 0dnyoldv GToV 0pLIoUd TOMKWY oUOTNUATWY ava@popds xoL TwV
avTioTOLY (VY CUVTETAYUEVKDY. XApUXTNELOTIXG TOEABELYHO TETOWY CUCTNUATLY elvol
exelva ota omola 0 G€ovag z Tautieton ye T dlevuvon TNE (ATUX0EOPOL TOU GU-
YHEXPWEVOU TOTOU, dNhadn Ye T dievuvomn-gopéa Tou Blaviouatog Tng BapdTnTog

0T0 CUYXEXPLWEVO onueio 1 omola amd T plot TNE TAELEE EXTEIVETAL GTO ECWTEPIXS TNG



Ewaywyn) 5

NG defyvovtag mpog ta kdtw xou and TNV dhn TAEUPd 0pllel TPOEXTEWVOUEVY TPOS Ta
endvw o Levid Tou ToTOU auTol. ‘Eyovtog tny mopandvew cOvdeon pe 1 diediuvon
NS xoTaxopLPou To eninedo < Yy > evdc TETOoL ToTXoL cuoThpatog Yo tautile-
o YE To hovadixd optldvTio eninedo Tou oplleTal Yo TOV cLYXEXPWEVO TéTo. Eva
GUOTNHOL AVOPORAE TIOL EYEL OPLOTEL UE AUTOY TOV TPOTO Umopel €Tol var cuvdedel e
OpYUVA UETETONC TTOL GUVOEOVTOL XATAOXEVACTIXG PE T1) SLEUTVUVET) TNG XATAXOPUPOU
xa vou oploet Ti¢ avtioTolyeg ouvtetayuéveg, ouoyetilovtog Tic aneudeloc YeTpnoelg

TOU 0pYAVOU WE Ta AvTIOTOLY O OTUEld TOU TELGOLAOTATOU YOEOU.

To Ty xOoULO GUOTAUATA AVAPORES ATOTEAOLY VEWENTIXA XU TACHEVGOUITA To OTOLdL
AVOLPEPOVTOL OE EVVOLEG TIOU DEV UTOPOLY VoL TPOGBLOptGTOUY GUESH 1) TTOU UETOBGA-
AOVTOL GUVEYQS, 0TS TO XEVTPo Walac Tng YNg 1 0 d€ovag TEploTEOPnE TNS YNS.
Ko duwe n Umopér toug elvan iaktepa xplown yiot T HEAETN TOYXOOULWY UEYE-
VOV 1o QOUVOPEVGY DNULOURYELTOL 1) avary®) LAOTOINONS TWV CUOTAUATWY AVOPOESS
otnyv Tedln. Mia tétoia LhoTOINGT EVOC GUYXEXELIEVOL GUGTAUATOS AVAPORAS TEALY-
potomotelton péoo and éva mayxdouo dixtuo onuelwy e uovun ofuaver, To onolo
0p(leL o avtioTtolyo maiow avagopds. Me tov Tpomo autd dnutoupyeiton éva Tpaty-
Pt BIXTUO OTAHUUWY UE YVWOTEG CUVTETAYUEVES OTO CUYXEXQWEVO GOOTNUAL ovoL-
(popdc to omolo pmopel vo ypnoiwwonowndel apevog yia T oOVOEST) GAAWY OMUElWY
TO YWEOL WE To (810 cOGTNUA AVaPOEdS oA XUElLE YLot TN YEAETY XAl TOPOXONOU-
Onon TV Yeovixdy PETUBoA®Y TI¢ omoleg uploTaTtal To oOOTAUN OVOPORAS UE TNV
T6podo Tou ypedvou. Oi PeTUBOAEC AUTEC TOU GUVDIEOVTOL UE TEOYHOTIXG PUOIX. olf-
T, OTWE 1) %(VNOT) TV TEXTOVIXWY TAUXWY X0l Ol Blaxuudvoelc otn diebduvon tou
dEovo TEPLOTEOPNE XAl 6TO PETEO TNG ToYUTNTAS TEPLOTPOPNE TNE YNS, UTopoly Vo
HATOYPAUPOLUY PECO OO TN GUVEYT TAEAXOAOUUNoY TwV oNUElLY TOU dXTOOU XaL Vo
nocotxomondolv oe yetafBoréc B Slopddoelc TV cuVTETHYUEVLDY Tous. Autéc ol
Sloptnoelg YeTapépovTal €Tl OTIC OLOPYWUEVES CUVTETAYUEVEC EVOC OTOLOUBHTOTE

dhhou omnueiov mou emUUOUUE VoL EXPEAGOUPE GTO (Bl GUCTNHO AVAUPORAC.
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2IVUVTETAYUEVES, CUCTAATA
avapopdc xat TAaiolor avapopdc

H avoxdhudn otov 170 addvar Twv XopTEGLUVEY CUVTETOYUEVGY omd Tov ['dhho pordn-
potixd xou puhécogo René Descartes (1596-1650), to 6vopat Tou onolou otar Aortivixd
avagépeton we Cartesius, anotéhece pla emavdotaon ota podnpotixd. O cuvtetay-
pévec mpocépepay éva pardnuatind gpyalelo to onolo emétpede yia TPMTN Qopd wia
ocuvoTnUoTixy oOVBeEST) ueTaEl ahyeBpwv exppdocwy xou Euwdeldeiog yewuetplog,
EVE) TUUTOYEOVO TOCOTXOTONCAY AELUUNTIXG YEWUETEXES EVVOLES OTWG 1) VECT) OoTE-
WV XL YEWUETELXWY OYNUATWY O OYEoT HE dAA onpeio xan oyfuota Tou Bploxovtol
og évay d€ova, 6T0 EMNESO 1 OTOV TEIOOLEOTATO YWeo. ATO TN OTIYUR TOU UEWO-
VOUEVA OTUEl UTTOPOVoY VoL TERLYPAPOUY dpldunTixd, auTO Elye W CUVETELL TNV
TUEUUETEOTOINGCT AUTAS NG TANEOGORLIG HECL TELWY TORUHETEWY T, Y X 2, EVOV
yioe x&ie plor BidoTaon Tou TELOBECTATOL YWEOU, Ol OTO{OL UE TN GELEE TOUG UTOPOU-

oav va Teplypdouy cuvapTNOLOXE GANL YEWUETELXE Oy fiuoTa.

Me auToV TOV TEOTO BLAPOPA YEWUETELXE OYHUAUTH UTOPOLCAY TAEOY VoL TERLYPAPOUY
and ahYEBEIXEC EXPPAOELS, TOL 1TALY GUVORTACELS TWV T, Y Xk 2, xou e€€ppaloy onuela
oL TANEOVCUY TNV WBLOTNTA VoL AV XOUY GTO GUYXEXPWEVO YEWUETPXO oyfuo. Lo
Topddetypa, 1 ehyeBpud elicwon 2 + y* = 9 Tou meprypdpeL TY XAELOTH XopTOAN
e mepPEPELag EVOC XxOXAoU Ue axTiva (om ue 3 TPogpyETal and TOV TUPUUETEIXO
0ploWOG EVOC CUGTHUATOS CUVTETAYUEVWY UE OPETNEIN TO XEVTRPO TOU XUXAOU Xou B0
xddeToug YETOED TOUG GEOVEC T XAl Y TIOU TEUVOVTOL GTO XEVTRPO OUTO XOL OVAXOUV
oto eninedo tou xxhou. Etol, o cuyxexpévoc xOxhoc exppdlel T0 GUVORO TV
ONUEIWY TOU CUYXEXPWEVOL ETUTEDOL TWYV OTOIWY Ol CUVTETAYMEVES T XAl Y TANEOUY

v ekiowon 22 + y* = 9.



8 Yurtetayuéres, ovoTnuata avapopds kai tAaiowa avagpopds

O xaptectavée cuVTETAYUEVES amoTeAoLY TAEoY To Veuého Twv olyypovey podn-
HOTIXV UE WOLETERY EUPUCT] TOUS XAADOUS TN UVIAUTIXNAC Xol BLPOPIXNC YEWUETEI-
oG, TS Ypouumc dAyeBpog, Tou AOYIOUOU CUVOPTAGEWY TOAAGY PETOBANTOV Xou
Tou BlaVLoUTIXO) AoYlopol. XopoxTneloTixd TUpadelyaTo OTol OTolol Ol CUVTETAY-
WEVEC TPOOPEEOLY TO gpyahelo yior TNV apdunTixy toug enelepyaoia Xl TNV UTO-
AOYLOTIXY TOUC amod00T UECH amd EVoy NAEXTEOVIXG UTOAOYLOTY| anoTeholY 1 €x-
Ppeaon NS Yeapixg TopdoTtaong Wag cuvdptnong pag N TEpLoGOTERWY PETUBANTAY,
N TEpLYpo@ BoaduwTOV xou dlavuoUaTiX®y Tedlwy Véong N N enelepyaoion YRoUUX MY
ovotnudtwy. Tavtdypova, xodde expedlouy YEWUETPIXA KoL CUVIPTNOLOXE UEYE-
U1 pe optduntind péoa, oL GUVTETAYPEVES AMOTEAOUY OVUTOOTINOTO EPYUAELD Yid TIC
TEPLOGOTERPES EPUPUOCUEVES ETULOTAUES OTIC OToleC 1) YewueTpla mailel évay xevtpixd
EONO, OTWE 1) PUOLXY), ) ACTEOVOULAL, TAL EQUPUOCUEVAL LOrINUATIXG XAl Ol ETGTHUES TOU
unyavixol. IlpofBiruata UTOAOYIOTIXAC YEWUETEIOG, YRAUPIXDY GE NAEXTEOVIXG UTO-
hoyloTy, TELoBLEoTOTWY HOVTERWY Xat enelepyaoiag BedoUévey BLOPOPETIV XoLTT-
YOPLOY TIOU GUVBEOVTOL UE YEWUETEIXY) TANPOQOplal UTOPOUY VoL AVTIETWTIGTOOV HOVO

H€oa amd TNV EPAUPUOYT| TOU EQYUAEIOU TWV CUVTETAYUEVLV.

2.1 H I'ewpetpio Touv René Descartes

H Baown mpocéyyion nou axohovdnce o René Descartes to 1637 oto €pyo tou
Des matieres de la Geometrie glvou vor UETOPEREL TOUG YVWOTOUS TEAECTEG TG optd-
uUNTXAC, dniady TNy tpdodeor), TNy agalpeoT, Tov TOAATAAGIAOUS oL T1) dlolpeoT),
xadwg xan Tov ouufBohioud e dhyefpag oe mpoPBAfuaTa TG yewueTplog. ‘Omng
ooy mpoc¥étovton 1 agonpolvtal dUo aprduol to xivnteo tou Descartes Yty va
dlepeuvroel xotd 6co elvon duvatdy va eoppootel uio avtlotolyn Aoy oTov
YELOUO Xal TNV AVATOEAOTACT, YRUUMDY Xt EVOUYRAUU®DY Tunudtwy. Mia tétola
TpocEy Yo, clUPwva tdvtote Ye Tov Descartes, oyl wévo da npocédete yvoon otny
XATOVONOT] X0 EPUNVELD TV DIAPOPWY YVOOTWY YEWUETEIXWY TOCOTATWY, AAA Vo

TIC EXOVE TIPOGOLTES XAl XOLTOVOTTES AXOUA XOL OO TO UY) HUTUEVO XOWO.

H oulhoyiotiny pye v omofa o Descartes emyelpel xouw xotagépvel vo oUVBETEL
YEWUETEE OYNUATO UE AptIUOUE YENOUOTOLOVTAS Ta UTOAOYLOTIXA UECO TNG ETO-
e Tou ebvar a&toBaduaotn. Xty Tpoondield Tou VoL GUVBEGEL TNV TEELYPAUPT| ULOG
{nroluevng yeouune e amhéc aprunuxéc mpdlelg ewodyel v évvola tng povadl-
atag ypappnis (17 unité), woc otoiewddous dNAdH Yoo Ac TOCOHTNTAC TOU EXEL
TNV WBIOTNTOL VO AVATIORAYEL TUYIUES GANES YRUUMES OpXEL VO TOMNATAAUCLACTEL UE TOV

xatdAAnho meayuatind aprdud. Tauvtdypova 1 aprduntuen medn g mpdcdeong 1
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e agaipeong petalld 800 aprdudy petagépetar we éva evdl avdhoyo ot Tpoclé-
OELC X0l LPULEECELS UETAUED YRV VG o 1) Blalpeom epgoviletal Ue TN Hopdh TG
TOMNNATAACLOGTIXNG OYEONG OV €YOUV OL BDLUPORETIXES YPOUMES 1 TPOS TN Lovadlala
yoouur. Téhog, n évvolar e povadiatag yeauuhc epgaviletar xou otn dnuoveyia
AVOAOY LY UETOED BLOLPORETIXY YROUUMDY XolL TNG Lovadiabog Yoouunis, X4t Tou avTi-

otouyel otny eaywyn pllag evog tuyaiov Baduol g avtioTolyng Yeouung.

H swoaywy?h and tov Descartes tng W0€ag oG OTOLYELOOOUE YRoUUAC UE ufxoc (oo
WE TN Yovdda, 1 omola YeNoWOoToLElToL we 1) Bacin) TOCHTNTA Yol TNV AVUTAEAYWYT
UV YPoUU®Y, AToTEAECE Oyl UOVO TO UTOBAUPO TWV CUVTETAYUEVWV Ol TWV
CUOTNUATWY avVaPOpdS OTWS Tol YVWEILoUUE GHUERA ARG XL OAOXANPWY YVOOTIXWY
TEPLOY OV OV Baalo oy 68 AUTES TS EVVOLES Xall EUPAVIcTNXOY TOAD 0pYOTERDL, OTIKS
Tou Blavuopatixol Aoytopou. Ou Boaowol tekectéc Tou Blavuouatixol Aoyiopol, o
omnolog xodop(lel To padnuotind mhalolo Yéow Tou omolou YIVETOL O YELELOUOS XAl 1)
ene€epyaoia SLVUOUATEVY Xal BlvUoUTIXGY Tediwy, Baollovtal axplBtc oTov Tpono
nou ewofyaye o Descartes yia tnv apuduntied meptypa@n YEWUETEXOY peyeddv. H
npooveon xou N aaipeoT Yeouuwy epgaviletal 6TOV BLUVUCUITIXG AOYIOHO GTOV
Yoopd TeoTo oploPol TN Tedoleong xaL TNS agaipeanc YETAEY BUO BlaVUCUATLY,
EVG 0 0ploPdE TNE Yovadlalag Ypouuhc anotehel facixn) TocOHTNTA GTOV BIAVUCHATIXG
hoyloud 6mou To Uovadlolo BIAVUCHO €, CUVOEETOL UE TO OTOLOONTOTE Sldvuoud a
péow NG oyéong

a

€, (2.1)

-~ a
Ipoxettan dnAady) yior To Bidvuopo exelivo mou €yel T dlekuvor Tou Slavibouatog a
xa Y€tpo (0o e TN povddo. O TOMATAACLIGUOC TOU €, UE TO UETPO TOU a exppdlel
70 (Bto to Bdvuoua a, opilovtac Ye aUTOV TOV TEOTO TNV LIOTOINGT TN 1BEUC NG

povadiatog yeauurc Tou Descartes otov Sioavuoyatind Aoylouo.

H esioaywyn tov Booixey tehectodv g aptduntixic oTn BLoyelonoT YOUUUOY Xol
YEWUETPXOV OYNUATWY ATOTEAEGE TOV €vay dEova Tou €pyou tou Descartes. O di-
hoc GEovag oy 1 eloarywyn Tou ahyeBpixol cuufBohiouol pe ) Bordela Tou onolou
YOEUMUES X0t XOUTOAES UTOPOLY Var TepLypapoly ue cuUPBolxd tpémo. Me autdv Tov
TEOTO €YIve BUVITH 1) TEpLYpaPY| Ulog YEWPETELXE TocoTNTAC T600 dpuiuntixd 6o
xa GUPBOAXS dnhadT agnenuéva ye TN Bordelor alyeBpdv Yéowy, évag cuvdua-
opoc mou emétpee pla cuoTHOTIXY TEOGEYYIoT NS Yewdetploc. H agaipeon xou
N mpécdeon 800 YEUUPOY, 0 TOMATAACLUOUOC UG YRUUUAS UE EVOY TEOYHATIXG
aptduo, 1 Ohwon Tou ufxous wac Yeouung ot dio axépono SOvoun 1 LoodUVAU O
unohoyiolde plag piloc yior Vo oploTolV xavoUpleg YeuUUES xat var tpoxUdouy véeg

YEWUETEIXES TOCOTNTES AMEXTNOOY TAEOV PAINUOTIXY UTOCTIGCT), ETUTOENOVTAC TOV A~
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YyAua 2.1: To yewuetoxd xataoxebaoua XYZ tou René Descartes (Descartes, 1637)

YeBPIxS YEPLOUO ol TOV ApLdUNTIXSG UTOAOYIOHUO YVOOTWY YEWHETPLXWY TROBANUdTwY
and meptocdtepoug Yerotes. ‘Ocol diédetay Tic Baoixés YVOOELS NS aptdumntinic xou
e ouvuBoiic meptypoprc mou anotehel o Yepéhio tng dAyeBpac Htav oe Yéom
oYL UOVO Vo XATAVONCOUY YEWUETELXES EVVOLEG ToL péypl ToTE apopolicay éva e&et-
OIXEVPEVO axpodTPlo, AAAG XO VAl XEVOUV TEaXTiX0US aptdunTixols UTOAOYLoNOUS

OF GUYXEXPUIEV YEWUETPXE TpoBAYuaToL.

Kevtpid Bordnua oto €pyo tou Descartes amotedel to xataoxebooua XYZ nou
napovctdleton oto Lyhua 2.1. Xpnowonowdvtag autr) Ty xotaoxeur] o Descartes
GUVOEEL YPUUPES X0l XUUTUAES HE Winr xo apLtduols amodetxviovTag 0Tl YEWUETEIXA
oyNuaTo umopolv vo TepLypapoly Ye alyeBeuxd xau aprduntnd péoa. To yewpetpixd
xotaoxeboopa XY7Z anoteheitat, 6mwe gatvetal and to Lyuo 2.1, and pla oelpd op-
Joyoviwy yopdxwy mou eivar Tonodetnuévol xatd urxog evog xowol ydeoxa YZ o
omolog vhomotel Ty evdelor AN, endvew oty onola opilovton dAAa evBidueoa onueia
(C, E o Q). Xe xdde évo and autd ta evdidueoo onueior tonodeteiton xan and
évoc oployviog Ydpaxac Pe TNV xopuen tne optfc Tou Ywviog va tautileton ye to
avtiotoryo onuelo g evdelag AN, dniadh to C, 10 E xou 10 G xon 1 plor xddeth
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Tou mAevpd vor tautiletan e v eudeion AN. Yto onuelo Y elvan cuvBedepévog évog
deltepog ydpoaxac YX o onolog ye axpBcds avdhoyo teono @épel TomodeTnuévoug
opYoydvioug ydpoxec e Tt wia Toug Thevpd v towtiletan Ye v eudela YX. O
oLYXEXPWEVOL Ydpaxes efvon ToToUeTNUEVOL PE TETOLO TEOTO WOTE 1) XOPUPT TNG Op-
V¢ Toug ywviog v tautiletan pe exelva o onuela otar omola Téuvouy oL ogdoydviol
Ydpaxeg Tou d€ova YZ tov d€ova YX. ‘Etol o ydpoxeg g sudelag YX elvan tomo-
Yetnuévol ot onuelo B, D, F, H xou o0tw xadeérc.

Yto onuelo Y mou vhomolel Ty xowy agetnpla v 800 xavévey YX xou YZ dnwe xon
ota onueta B, D, F', H xou C, E, G, nou aroteholv to onpelar Toung tev enti pépoug
0pYOYOVLOY Yopdxwy Tou elval Totodetnuévol avtiotorya otoug doveg YX xou Y7
tonotetobvial GUVOEGUOL oL omolol aPeEVOS GUYXEAUTOVY Ta entl Pépoug GTolyelar TG
YEWUETEXAC AUTAS XATAOXEUTC OTIG CUYXEXPUEVES VECELS TAUTOYEOVA OUWS EYOUV
™y WBoTTa Vo emitpémouy v avdoueinon e yoviae XYZ. Mdhota xatd tny
avoueiwon autr) YeTaBdAAETAL CUVEY KOS Xou 1) VECT] TV 0pUOYOVLKY YHEdX®Y ETEVE
oTOUG GEOVEC XaL XoTd GUVETELR Xou 1) Véom twv onueiwv B, D, F, H, C, E xu G
endvw oe autole. 1o cuyxexpéva, 660 1 ywvie XYZ avgdveton 1600 To eV AOY®
onuela amopaxpdvovton amd to onueio A, eve 600 1 ywvia XYZ uxpaiver 1600
neplocdTERo auTd o onuela mpooeyyilouv To onuelo A tou xavova YZ. ‘Otav 7
yovia XYZ undeviotel, dnhadr dtav ol mhevpés YX xar YZ tautiotodv yetaéd toug,
téte xou Ohat tot onuela B, D, F, H, C, E xav G towtilovron pe to onpelo A.

‘Oco 1 ywvie XYZ avédvetan tor onuelo apyllouv va amoyaxpivovion and to A
aAANheTBEWVTAG HETAEY TOUG HEGL TOU CUGTAUATOS TV CUVOEDEUEVKDY 0pJ0YWMVIWY
xavovwy . ‘Etol, o ogdoymviog xavéovag BC o onolog elvar tonodetnuévog ue opdr
yovia we wpog tov d&ova XY oto onueio B ompdyvel tov xovova CD endvew otov
d€ova YZ mpog to onuelo B ula xivnon 1 onola mparypotonoieltan tévtote oe opdh
yovia oe oyéorn ue v evdelor YZ. Ty (Bl otiyps) xou pe €voy TapoUolo TeoTo
o xavovog CD ompwyvel tov xovéva DE xatd prxog tou d€ova YX xan mopdhhn-
ha pog Tov xavova BC, o xavévae DE yetonavel tov xavova EF, o xavévog EF
oTEWYVEL Tov xavova F'G, o xavévag F'G petoravel tov xavova GH xou o0tw xa-
Ve€nec. Mmnopel Aowndv va dnuovpyndel ye autédv Tov ToTo évar oyrua and Yew-
eNTXd deElpoue 0pUoYMVIOUS XAVOVES GUVIEDBEUEVOUS PETAED TOUS, OTIOU O XAUE EVog
METOXUVEL TOV EMOUEVO %ol OTIOU OL ULoOL XovOVeS elvol DlaTETOYUEVOL oE xordeTdTnTa

pe tov d€ova YZ xou oL dhhot ool elvar xddetol otov dZovar YX .
Kodag n yovie XYZ avgdveton, ol dladoyixég Véoeic tou onueiou B oo eninedo tng
yoviag XYZ nepiypdgpouv tny xoundin AB, n omolo 6t cuyxexpyévn nepintwon

elvan évag x0xdhog. Ilpdyyatt, enedr) o xddeto otéheyog mou elvon tomodeTnuévo
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oto onuelo B Bev adhdlel Véon oe oyéon ue tov d€ova XY boo petafBdiheton 1
yovie XYZ, yia tic mhevpéc YA xou YB Yo woyer YA = YB v xdde 9éorn tou
onuelov B. Me dhha Aoyl 660 o d€ovag XY yetafSdiiel T Yéom tou oe oyéon pe
tov d€ova YZ, auidvovtoc tnv T e ywviee XYZ, to onuelo B daypdpel tnv
TEPLPERELA EVOS XUXAOU UE xEVTEO To onpelo Y xou axtiva YA = YB. Y10 Yyfua 2.1
epgavilovtar xou dhhot yapaxtneioteol xOxdot. Kadde ou ywvieg nou oynuatiCouv
o xivoLueva emdve otov G&ova YX onuela D, F xow H oe oyéon pe 1o onuelo Y
ol oL XWVOUUEVY ETV oTov dEova YZ onuela £, G xow N elvon ndvtote opdéc, tote
olupuva ue o Yewenua Tou Bulh v pla Tuyala Yo tou d€ova YX oe ayéon e
tov YZ, mou opilet uio un undevixr) Tih e ywviag XYZ, ta onuela D, F xou H da
aviAxouV GTNV TEpLPERELR XUXAWY Tou Yo BLépyovton avtiotoya and to onuela (Y,
E), (Y, G) xu (Y, N). An6 10 Yedpnua tou Oul| npoxintel éTu oL unotelvouses
WY 0pYoYOVIWY TELYOVKY ota onuela D, F xan H tautilovton pe Tic Slopétpoug twyv
avtioTol ey xOxhwy, oL onolot etopévec éxouv axtivee (YE)/2, (YG)/2 xou (YN)/2

avtioTolya.

O mopomdve mepipépelec xOxhwy avtioTolyolv ot xdde plor Tuyala Véon Tou dova
YX oc oyéon pe tov YZ ¢ 10 anotéheoua Twv SladoyX)Y YETUXVICEWY TWV 0p-
YOYWVIWY XovOvVwyY TNS xataoxeuric XYZ mou Teplypdgnxe Teomnyoupéves. Extog
OUWCS Ao TOUE XUXAOUG o ToUS Tat (Lol Tar onpelor D, F xon H Starypdpouy BlapopeTixnég
XAUTOAES o6 QUTES TG TEPLPEPELNG EVOS X0Oxhou. Ou xaumOAeS oUTES OVIXOUY OIEC
oo eninedo twy a&évewv YX xou YZ xau elvon o toAOTAOXES and Ty TEpLPEpELa EVOG
x0xhou. 261600, e TN Pordela Tng xataoxeuric XYZ xou tng ahyePBeinc avonapd-
oTooNG X ETEEERYACIOG TWV EUTAEXOUEVRDY GTOLYELWDWY YEWUETPXWOY TOCOTHTWY
nou epgavilovto oto YyfAua 2.1 o Descartes mpoo@épel ta epyaheio yior Tnv mepl-
Yoo HE ovohuUTIXO TEOTO TIC EEIOMOES AUTAY TwV xoumdiwy. Mdlota o Blog
umoypopiler T av xat oL eV Ay XAUTOAES €lva O TOAOTAOXES OO QUTES TNG
TEPLPERELAS EVOS XOUAOU WOTOGO TREMEL Vou Elvall EQIXTY] 1) AAYEBPLXY TEELY PapY| TOUG

HE évay avdhoyo TedTo.

O Claude Rabuel (1669-1728) eivar évac dhhoc didonuoc T'drhoc padnuotinde mov
o6idace otn Auddy xou acyolfinxe extetapéva ue To €pyo Tou Descartes. Yta oyohd
Tou ot Yewuetpla Tou Descartes (Commentaires sur la Geometrie de Descartes) o
Rabuel oyohdlel pe hentouépela to épyo tou Descartes. Xe éva oyxddeg xelpevo nou
dnuoactetdnxe yetd to Ydvatd tou ota 1730, o Rabuel e€etdlel avalutind dheg tng
ntuyég e yewpetpio Tou Descartes Siepeuvdvtag xan amodevboviag ue ahyefpind
péoo Tig €Tl U€POUC TMPOTAGELS, ELXAGIEC Kol TAUPAUDELYUATO TTOU OVOPEROVTOL ATd TOV
Descartes. 'Etot, o Rabuel anédeile v axpln adyeBeuxn poppy| twv e€lotoewy mou
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TEPLYPAPOUY TG xapTOAES Tou dlarypdpouy ta onueior D, F' xou H oto eninedo twv
alovev YX xou YZ. 1o cuyxexpiuéva, €0tw OTL ElodyeToL 1) TopopeTpoToinon YA
=YB=r YU =1z CD=yxu YD =z Tbéte n éxppacn Tou GUVNUTOVOU TNQ
yovoc Y = XY Z oto opoywvio tplywvo YBC da divetan and tn oyéon
s YB or
Y=—=- 2.2
cos YO = 3 (2.2)
H B yoovior pmopel opwe vo meplypagel xou and to opdoywwvio telywvo YCD. Oua
Loy Ve
s YO =z
Y=—=- 2.3
CLEYD T (2:3)
E€iomvovtog ta 8e€Ld uéhn twv 800 teleutaiwy oyéoewy Tolpvouye

r T 1‘2

== = 24
x z:>z r (24)

Eriong, oto opdoywvio tplywvo YOD woydel obupova pe to Iudaydeelo Yewpnua
2 =2y (2.5)

Suvdudlovtac ™ (2.4) pe ) (2.5) Yo éyoupe

(“f> g (26)

r

and 6mou malpvoupe TEAXA yia Ty eZlowon tne xaumiine AD mou daypdgel o
onuelo D emdvey 070 eninedo g YEWUETEXNC xataoxeunc XYZ 600 o xavovag XY
ATOPAXEVVETAL and ToV Y7

ot =r? (2" + ) (2.7)

Do tn perétn e xopnding AF mou doypdiget o onuelo F' endvw oto eninedo g
yewuetpxnc xataoxeuic XYZ boo auvZdveton 1 yevia XvZz umopet vor axoroudndel
7 napapetponoinon YA = YB =1, YE =z, EF =y xav YF = 2. Téte Yo €youue
ot tplywva YDE xou YFE tic oaxdhovleg avtiotolyec oyéoelc yiot 10 cuvnuitovo

e ywviag Y
~ YD YD
V=—==== 2.8
cos vE . (2.8)
et VE
cosV = o =2 (2.9)

YF =2



Kegpdhaio 6

Enlyeia XvotApato Avagopdg

‘Eva enfyeo obotnua avagopds (Terrestrial Reference System, TRS) etvou évor ywpind
oLOTNUAL avopopds Tou TeptoTpépeton Yall Ue TN Y1 xotd T Oldpxeld TN Nuepnot-
a¢ xbvnonc e oto ddotnua. Ipdxeitar emopévwe yiar €vo un adpoaveloxnd GUCTNUML
avapopdc, To omolo axoloudel Tn Buvawxh xivnom T YNg. Xe éva T€Tolo GUCTNUA OL
Véoelg onueiwv mou elvo TEOOXOAANUEVA GTN YHIVY) ETLPAVELN EXOUV CUVTETAYHEVES
nou enneedlovial and YEWPUOXES UETABOAES, OTws TN PPOLES 1) TEXTOVIXES MIVITELS,
O TOL GUYXEXQUIEVO (PUOLXE. (POUVOUEVAL XAUTAYPAPOVTOL WS UXEEC HETABOAES OTLC apLl-
UNTXES TWES TV oLVTETAYHEVGDY. To yewuetpd povtého evog TRS nepihoufBdvel
o agetnpio O xou pla opdoydwiar Bdon dravuopdtwy E mou elvon tonodetnuévn oto
O xou o Btavdopata tng omolog €youy Gha 1o (Blo uétpo. H tpldda twv yovadiai-
WV BAVUOUATWY ToU avAxouy oTig SLEVTUVOELS TwV avTloToly ey dlavuoudtwy Bdong
exgpdlel tov tpocavatoloud tou TRS eved to yétpo twv davuoudtonv e Bdong
E, 7o onolo ot yevinr| nepintwon elvon SlopopeTind tng Yovadag, optlel Tnv xhipoxa
Tou TRS

A= B (6.1)

ME TO ¢ vor umopel vo malpVel TWES TOL AVTLOTOLOUY oToug TeelS dfovec. Amd
oTiyun mou T Slvbouata tne Bdong E €youv dha to Blo u€tpo 1 Ty TG Ahlonog

A Yo elvo x0WvY xait YLl Toug TEELS dEoveC.

H IERS €yet oupPotixd opioel 6t éva ahotnua mou gépet tov yopoxtneioud TRS da
éxer Ty agetnela Tou TonoVeTnUéVN 6TO YHvO BapUXEVTEO, TO YEWUETELXG dNAadY|
onuelo mou avTTpocwNEVEl YadnuoTixd To X€vtpo Pdlouc TOu GUVOAOL TwV YRLVWY
AATOVOUWY, omd TOV QAOLO UEYpL xou Tov muprva.  Autd onuatver ot éva TRS
anoterel €va YewkerTpikd cLoTNUA avapopds. 'Eva tonoxevipwd A tomxd cbotr-

ot avaipopdc avTtdETeg €yel agetnplo oe Bloxpltd onueio ENAVL GTNY ETULPAVELL TNG
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YNG X0 TPOCAUVATONGHO TOL TEOGUPUOLETOL O TOTUXE YALAXTNPLOTIXG TOU onueiov,
OTWC Yo ToeddeLypor T Slediuvon Tng xataxopleou 1) TN diebduvon tng xodétou oe
évo eEMNELPOELDES EX TEPLOTPOPNC, TOGHTNTES TTOU EXPEALOLY UECL TWYV AT TEOVOULXGY
X0l TWY YEWOAULTIXWY CUVTETOYUEVLY avTioTotya TNV amoluty Véom tou e€etalduevou

OTNUElOL ETAVL OTN YHWVT ETLPAVEL.

O npocavatoloude evog TRS emdéyetan, eniong oto mhaloto oyethc obuBaong tng
IERS, vo elvon ‘lonuepvdc’, xdtt mou umovoel 6L o tpitog dEovac (Z) tautileton pe
Tov G€ova TEPLOTPOPAS TNG YNG, OLEEYETOL SNAADY Amd TOV TOAO. UEGT| GUVETELD AUTHG
e emhoyng elvon To eminedo Twy dhhwy B0 agbvwv Vo tautiletar ye To eninedo Tou

onueptvol. Télog, 1 viodetoluevn povédda pétenone twy unxodv eivar to yétpo (SI).

370 TAAOLO TWV TOEATAVE UTOVECEWY XAl YEWUETEIXWY ETLAOYWV O YEVIXOG UETOCY T
HOTIOUOS TWV XAPTECLOVEY GUVTETAYREVWY Xy xou Xg evog onpeiou Tou TplodldoTa-
Tou Ypou ot BLo dlapopeTixd emiyela ouosTtAuato avagopds TRS; xav TRS, da
BlveTol Ao TO YEVIXO HOVTEAO TOU UETACYNUATIONOV OUOLOTNTAC TOU EEETACOUE OF
TEONYOUHEVO XEQPEAALO

Xy =T+ 2R X, (6.2)

6mou Tqy TO Bidvuoua petdleonc mou cUVOEEL TiC BUO APeTNElEC TWY CUOTNUATWY
TRS; xar TRS, xou Rz 0 cuvohindg mivaxac 6tpo@ric Tou Teplypd@eL T1) YEWUETELXT
Bladocior TEQIOTEOPNC TOU TEMOTOU GUOTARNTOS PECK NG EQPUPUOYNAS CTOLYELOWY
OTEPOPAOY YU amd Toug GEOVES TOu, HEXEL TA TAUTIETOOV YEWUETEXE Ol OUOAOYOL
GEZoves TV 800 CUGTNUATWY.

H mpotunonolnon nou axoroudel n IERS yia tov mpaxtind oprdunuxd unoloyloud
TOU GUYXEXPUIEVOU UETATYNUATIOUOU TPOBAETEL TEELC TUPUUETPOUS YId TNV TERLYEOPT
TWV TELOY CLVLETWOWY ToL dlaviopatog petdleons 1'1, T2, T'3, évay cuvteleoTty| Xhi-
poxog D xou tpelc ywviee otpogrc R1, R2, R3. Emlong, xadog o un adpaveloxd
ovothpoata TRS; xow TRSy petéyouv otnv meplotpo@uxn xivnom tng yng xou pdiloTta
e€outlag TOU YwEoU ToUg Bl welodol ennpedlovtal e d1aPopeTikd TPOTo and av-
THY EXTOS And TIC TUPATAVE ETTA TUPAPETEOUS, GUUUETOYT 0TO pardnuatind Hoviého
TEPLYPAUPHC TOU TUTLXOU EMTUNAUQUUETEIXO) UETACYNUATIOUOD OUOLOTNTOS EYOLV XOUL
oL pepinéc TapdywYoL e Tog Tov yedvo T1, T2, T3, D, R1, R2, R3.

O petaoynuationog evog Slaviouatog cuvtetayuévwy X, Tou elvol EXPEaouéves GTo

oot TRSy, oto clotnuo TRS; diveton and ) oyéon

Xg = X1 + Tlg + ()\12 — 1)X1 + (R12 — 13) (63)
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omou I3 0 3% 3 povadialog mivaxag. Tumxég Tipég Twv petofordv Yéong g agetnpiog
peTa&d dVo cuotnudtwy TRS (cuviotdoeg tou dtaviopatog petdieone Tis) eivat ng
TEENC TWV PEPIXWV EXATOVIADWY PETPwY, péyeldoc mou mocotixonolel Ty extiunon
e évvolag Tou Xx€vTpou pdlac TS YNe YETOEY TwV dlapopetiny vhonotioewy TRS
CUGTNUATWY, EVE BIIPORES OTOV TEOGUVUTOMOUS Xk TNV Ao elva Tng TdEng Tou
107°.

O\ nocdtnteg o eumiéxovion otn oyéon (6.3) elvon 6N Yevixh nepintwon cuvapTh-
oeig tou ypodvou. lopoywyilovtog T cuyXexpévn oYEoT ©C TEOS TOV YPOVO UOC
olvel

X, =X, +Tp+DX, + DX, +RX; +RX; (6.4)

6mov D = ()\12 — 1) xat R = Rys — I3, Ou 800 nocdtmreg D xouw R exgppdlouv
petoforéc e téEng Tou 107° eved o pudude METUPOAAC TV CUVTETOYHEVRDVY X etvon
nepinou {ooc pe 10 exatootd to ypdvo, etopévec ot bpot DX xou RX oL onoiot
aprduntxd exgedlouv peyédn e tééng twv 0.1 mm avé 100 ypdvio umopolv va
amongdoiv. ‘Etot, 1 eZiowon (6.4) unopel vo ypagel pe tov axélovdo anhouoteu-
X0 TPOTO Ywplc AUTH 1) UETATEOTY] VoL €YEL OLUGLUOTIXY aELIUNTIXY) CUVELGQOEE GTIC
CUVTETAYMEVES

Xy =X, +Tn+ DX, +RX; (6.5)

Ipoxettan yio T Pooiny) eéiowon mou yenotonoteiton Yo To dlaywelodd YeTaéd evog
ovotiuatoc TRS, to omolo éyel oplotel ye Bdon pla cuyxexpuévn Yewpnuxy Ot
atOnwot, xou evéc entyelouv mhatstiou avagopdc TRE, oto onolo éyouv mpdofaon ol

Telxol YproTeg.

‘Eva eniyeio mhaiowo avogopds (Terrestrial Reference Frame, TRF) amotehel v
vhomnoinon evog TRS, péow e vhornolnong e agetneloc, TOU TEOCAUVATOAGUOU,
N MAPOXAC X TV Yeovixwv Toug PetaBoAdv. H vhomoinor emituyydveton and
évar TAlog QUOIXWY CTUEIWY, YL T OTtola €Y 0LV UTOAOYLOTEL UE TN HEYLOTY duVATH
axp(Belal 0L GUVTETAYUEVES TOUS OTO CUYXEXPWEVO GUCTNHO CUVTETAYUEVEWY IOV OTO-
telel vAoTolnom Tou avtioToLyou entyelou cuoTANTOS avapopds. Kadde ta ev Adyw
onueio anoterAolV PUOXS XL TEooBdoudo onuela TNE YHVNG ETLPAVELNS, BNAXDY TNG
opotiig ToToYEAplaC TOL EXPEALEL TO AVHTATO GPLO TOU GTEOUATOS TOU YHVOU GAOL0D,

éva TRF ouyvd yopaxtneiletar xat w¢ mhaiolo avagopds hotol (crust-based TREF).

To yevixd povtého mou cuvdéel T otrypaio Véon X () evoe onpelov otnyv emgdvela
7oL YAOU Aol TNy enoyT t xa pia xavovixoromuévn Oéon Xg(t) etvon 1o axdhou-
Yo

X(t) = Xg(t)+ Y AX(1) (6.6)
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YyAua 6.1: Eniyewxr onueia tou dwxtbou ITRESS (apiotepd) xoau ITRF2000 (6eéid) (Mc-
Carthy and Petit 2004)

O Aoyog g elcaywyhc Wlag xovovixonoinuévng Yéong elvan yiol Vol Amopoxpuvioly
YEOVIXEC UETOPBONEC UPMAGY CUYYVOTHTWY, XUPlwS YEWPUOXNAS TROEAEUOTS, XPNOl-
HOTOLOVTOC GUUBATIXES YWEMES BLOPBWOELS 1 AVAYWYES OTIC TWES TWV CUVTETOY -
vov AX; (1) mpoxeiwévou va xatahRZoUpE O Evary TEoadloploud YEone Tou HeTaBdA-

AETOL THO OMOAG OE GYEDT) UE TO YPOVO.

6.1 To ocVotnua ITRF

H Boaowry vhonoinon tou ITRS noapdyeton and tnv unneeocioa IERS »dtw and 1o
6vopa diedvée enbyelo ohotnua avagopds (International Terrestrial Reference Frame,
ITRF). Acdexo exdboeic tou ITRE éyouv uéypr thpo dnpootevdel, n mpwtn o
1988 (ITRF88) xou 1 teheutaior to 2008 (ITRF2008). Méypr tn AMon tou 2000
(ITRF2000) noryxdopec enclepyaoies SeSoPEVLV and TECTERIS BOPUPOPIKES TEYVIXES
(VLBL, SLR, GPS, DORIS) yenowonowitay we dedopéva eto6d0u yior TV Toparywyn
e avtiotolyng emthuong B xahbtepa viomoinong ITRFE. Sexivavtog and tny enihuon
ITRE2005 ypnowonoolvial TAEOV YPOVOOEIRES VECEWY (CUVTETUYUEVWY) OTUDUMY
XL YHVOV TORUUETEWY TEOGUVATOMOHUOV WC GTOLYELN ELGAOBOU YLoL TNV XATAOXEVY| TOU
ITRF. H twpwi npocéyylon mpoPiénet éva poviého cuvduoouot mou Bosileton otig
e€lomoelg petaoynpoatiopod (6.3) xou (6.5). H cuvduaotx pédodoc adlonotel tomxée
cuoyetioeic Tou velotavial ot oTodHoNE OTOL €YUV EQUEUOCTEL TAUEATEVL ond Wid
and e yewdutwée teyvnéc napathenone (VLBI, SLR, GPS, DORIS). Autéc ol

ouoyetioelg unelcépyovtal 6T dladixacio enelepyactag €yovtag To xoTtdAinho Bdpog.

To povtého tou tpéyovtoc mhatclou ITRE elvan ypappixd, xdvovtae yeron tne déone
X0l TNG TOUTNTOC TOU oTadUol GE XAToLoL ETOY Y| Avapopds t,. H Véom evog otaduol
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v emoyy) ¢ diveton Ye dAAa Adyior amd TN oo
X(t) = X, (t) + X (t —t,) (6.7)

Katé to napeddév (emhdoec ITREF8S xou ITREF89) yenowwonoottay otadepéc éoeig
o povtéha (X,), pe ™ yeouuxh xivnon va ewodyetar we TUTES Blopddoelc Tou

TEOXVTTOUY atd éval HOVTENO TEXTOVIXAC XIVNOTNC TV TAAXMDV.
P

Axolouddvtag v (Blor Tevixr Ye auth Tou odnynoe otny éxdoon tou ITREF2005,
70 mhaloto ITRF2008 arotelel pio Pedtiouévn éxdoon Baclouevo oe ex véou enelep-
YaoUEVEC MOOELS BEBOUEVLV TLV BOPLPOPXKY Kol Sl TNUXOY TexVxv VLBI, SLR,
GPS, DORIS, xahOntovtog 29, 26, 12.5 xou 16 ypdvior napatnehioewmy avtictolyo.

To ITRF2008 cuyxpoteitan and 934 otaduoie nou eivar tontodetnuévol oe 580 tomno-
Veoleg, pe pio dvion xotavopr| peta&d tou Bépetou (463 tomodeateg) xou Tou voTIOU
nuogoupiou (117 tonodeoiec). YTndpyouv cuvolixd 105 cuoyetiopéves tonodeoiec,
OnAad”| Tétoleg mou vo uootneilouy Topandve and plo and Tic tpoavagepdeices Oi-
aoTnuxés Teyvixée mapatrhenone. 91 and autéc Tic tonodeaies napouvatdlouy dordé-
oo deBopéva cuayéTiong yio va aZloroinlolv otn cuvduacTtixy Abor tou ITRE2008.
O Xoyocg TN andxMong auTtey Twv 800 aptiuwy Bploxeton 6To YEYOVAC OTL OE OPXETES
tonoteoieg 1 dladeoydtnta e UTOdoUNS Y TNV UAOTIOINGT| ULOG CUYXEXPUIEVNS
TEY VIS BEV onuaivel amopaltnTo OTL ToL OYETXE GpYovaL EIVOL OE XATACTAOT CWOTAG

Aettovpylog.
To ITRF2008 xadopiletar amd Tig axdrowdes mapauéTeoug:

- H agetnpla tou mhawciou ITRF2008 xadopiletar ye tétolov tpémo, doTE Vo Undp-
youv undevixéc yetatéoelc tny enoy?| 2005.0 xou undevixol puduol yetafolrc Twv a-
viiotolywy yetadéoewy oe oyEoT UE TN YPOVOOELRd TwY dedopévewy SLR tng Sievdvoig
unnpeoiag Yétpnone anootdoewy pe Laser International Laser Ranging Service,
ILRS.

- H »xpaxo tou ITRF2008 xodopiletor pe tétolov tpom0o (OTE vor UTdpyEeL €vag
undevixde cLVTEAEGTHE XAlpoxag xatd Ty emoyn 2005.0 xou évag undevixde puduog
petoolnc TG ©AlpoxaC WS TEOG TN PECT) XAlaxal Xt Tov PEco puUUS YeTaBoAAS TG
oo mou opilovtat amd T YpovooeLpes Ty dedouévewy VLBI xar SLR.

- O mpooavatohopoe tou mhauoiov ITRF2008 opiletar xatd tétoov tpdno ¢hote
Vo TopaTneolvTaL Undevixol mapduetpol mepioTeognc xou Ty enoyn 2005.0 xordag
xai undevixol pudpol peTaBoAnC TwWV TUPUUETEWY TEPLOTEPOPNS UETAED TWY ETAVCEWY
ITRF2008 xatv ITREF2005. Autéc ov cuvirxes epapuolovton yia éva mhridog 179
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otaduev avagopds oe 131 tomolesieg, oupmepiapBdvovtag 107 tonodeolec GPS,
27 tonoYeoiecVLBI, 15 tonodeoiec SLR xow 12 tonodesicc DORIS.

6.2 Metacynuatiopdg petagd tou ITRS xou tou
GCRS

O padnuoatinde petaoynuotiogdc mou cuvdéel To diedvég eniyelo cUOTNUA ovoPopRds
ITRS pe to dedvéc oupdvio chotnue avagopdc (International Celestial Reference
System, ICRS), e 1o yewxevtpixd ovpdvio cbotnua avagopds (Geocentric Celestial
Reference System, GCRS), ye to deltepo va oplleton ¢ éva Yewxevipwd clotnua
OVOLPOREE Ol GUVTETUYUEVES TOU OTO(OU OTAY PETACYNUATIOTOVY GTO [BUpUXEVTELXO
oupdvio olotnue avagopdc (Barycentric Celestial Reference System, BCRS), éva
adpavetoaxd oOOTNUA AvVaPopds Ue agetnpla To BapixevTpo Tou N0 UG CUCTHUO-
T0¢, 0ev yopoxtneilovTol and XAmold CUVIGTWOoA TERLGTROPNE, ETOL (OOTE TO GUGTNUN
GCRS vo Yewpeltar un teplotpe@ouevo oe oyéon ve 1o BCRS, éyel tn wopen

[GCRS] = Q(¢) R(t) W(t) [ITRS] (6.8)

6mou Q(t), R(t) xow W (t) elvar ou nivaxec otpoghic mou opillovtat and tnv xivnon
TOU TOAOL OTO OUEAVLO GUCTNUA OVOPORAS, ATd TNV TMEQIGTEOYPY| TNE YNG YOpw ond
Tov G&€ovd g mou BiépyeTan amd Tov OO xow amd TNV xivnan Tou Téhou avticTolya.
Kdde évag and auvtods toug mivoxeg meptypdipel wio Slaxplty| oelpd and oToLyEwDdNg

oTPOPES YUpw and Toug entl UEPOUS AEOVES TOU GUOTAUOTOS AVAPORAS.

O nivoxac W(t) mou mepiéyel ty mhnpogopla mou a@opd Ty xivnon Tou ToAov

TEQPLYPAPETAL WG Widt OELPS OTOLYEWWDWY CTEOPY
W(t) = R.(=5") Ry(zp) Ra(yp) (6.9)

OTOU Tp XU Yp EVAL OL CUVTETOYUEVES TOU 0vpdviou evdiduecou ohou (Celestial
Intermediate Pole, CIP), évag eviiduecog Yewxevtpds TOhOG XaTd TOV YETOCY T
potiopd and 1o GCRS oto ITRS v tov onolo woylel 1L 0 d€ovag TeploTpognc tng
yne towtileton ye tov tpito d€ova Tou €V AOYW EVOIAUECOU GUGTAUATOS, O OTolog
oépyetow and to CIP. O opoude tou CIP yiveton yia vo Soywplotel 1 enldpaon tng
xhOVIoTC amd TNV enidpaon NG xvNomg Tou TOAOU XATA TOV HETACY NUATIONS ATd TO
GCRS oo ITRS. Téhog, s’ meprypdger ) Yéon g enlyelog eviidueons agetnplog
(Terrestrial Intermediate Origin, TIO), tou un nepotpepduevou ornueiou Tou opllel
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v agetneia pétenong twv unxeov oto ITRS, endvew otov onuepvd eminedo mou
oplletan and o evddueco cbotnua tou CIP. To TIO meplypdgpel tn Aeyouevn un
TEPLOTEEPOUEVT aeTnela, éva onuelo Bnhadn mou €yel undevixy| cuviotapévn xivnong

ENAVL GTO ENNEDO TOU LONUERVOU.

H éxgppaon yio Tov unohoylopd tou s’ wg ula cuVEETNom TV Tp Xou Yp elval

t

s == / (zpyp —dpyp)dt (6.10)

to

O endpevoc petaoynuotiopds otpopic otn oyéon (6.8) agopd tnv evilduesT oupdvia
agetnpla CIO (Celestial Intermediate Origin). ITpdxerton yio v agetnpio uétpnons
TWYV UNXWOY GTOV EVOLAPUECO IGTUERYO TOU OURAVIOU EVOLIUECOU CUCTAUATOS AVaPOpdS
(Celestial Intermediate Reference System, CIRS). To CIRS eivat éva yewxevtpd
cboTnuo avoapopds to omolo cuvdéetan Ye To GCRS péow piag ypovixd e€optmduevng
TEPLOTEOPNG PE YWVIOXS 0plouaTol TNV XAOVIOT Xl TN UETATTWOY Tou dova Tept-
otpophc e Yne. To CIRS opileton and to CIO mou avuiotolyel ot plo ouyxexpuylévn

nuepounvia xau and 1o avtlotolyo eviLdUEso Lonueptvd entinedo.

O nivoxag R(t) otn oyéon (6.8) exppdlel 10 YeTooyNUaTond oTpoPRc TOL TRETEL VoL
eappootel 610 clotnua CIO mpoxewévou va Angdel unddn 1 teptoTEOPY TS YNNG
yOpw and tov d€ova neptotpopric Tou CIP. Exgedlel Snhady tn oyéon petald TIRS
xou CIRS, 6mou TIRS eivar to eniyeo evdidpeco obotnua avagopdc (Terrestrial
Intermediate Reference System), évo yewxevtpind cbotnua avapopds tou opiletol
and 1o evdldpeco tonuepvd eminedo tou CIP xou and to TIO. To TIRS emouéveg
ouvdéetan pe to ITRS péow tng xiviong touv mdhou xau tou s’ xau pe to CIRS péow
e mepoTeoghc e YNe. H amhf oyéon nou cuvbéel ta ouothpata TIRS xou CIRS
elvou

R(t) = R.(—ERA) (6.11)

omou ERA 1 yovia teplotpogic e yne, mov oynuotileton petald tou CIO xau tou
TIO v nuepounvio t endve otov tonuepvo tou CIP, mpoopépovtag ula awotnet
BlaTdTWoN YLoL TV aGTEIXT TEPLOTEOPY| TNG YNS.

Téhog, o nivaxac Q(t) otn oyéon (6.8) exppdlel T0 YETACYNUATIONS OTPOPAS TOL
npénel v eoppootel oto olotnua CIO mpoxewwévou va Angdel uvnddm 1 xivnomn tou
CIP oto cbotnua GCRS. Exgedler ye dhho Aoy ) olvdeon petald CIRS xou
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GCRS xau opileton we e€hc
Q(?) = R.(—E) Ry(—d) R.(E) R.(s) (6.12)

onou E xau d elvon ol tocdtnteg yia Tig omoleg ol cuvtetaypéveg Tou CIP oto GCRS

Yo divovtan and Tic oyéoelg

X =sind cos F
Y =sind sin &
Z = cosd (6.13)

H mocétmta s opllet tn Yéomn tou CIO emdver otov tonuepvé tou CIP 7 omolo a-
viotolyel oty apy) g un tepiotpoghc oto clotnua GCRS, dtav to CIP xwveiton
oe oyéon pe 1o GCRS petald tne enoyrc avapopdc xou Ty nuepounvias ¢ Adyw
xhoviong xan uetdntwong. H éxgpaon tou elvar cuvdptnomn twv cuvtetayuévwy X
xou Y

s(t) = — / X(t)yitl_zzgt)x(t) dt— (0, Ny =, N,)  (6.14)

WE 0, %ou X, Vo Teplypdgouy Tig Béoeg tou CIO v nuepounvior J2000 xou tng
agetneiog tou dova ) oto cbotnua GCRS avtiotowya. Ioobivaya 1 teheutala
oyéomn unopel vo enavadlotutedel pe .woduvaplor aplduntixy uixpdteen tou 1 pas yia
éval ypovixd ddotnua 100 etddv we e€rc

s(t):—%(X(t)Y(t)—X(tO)Y(tO))—&— / XY (t)dt— (0, N,— 5, N,) (6.15)

O nivaxac Q(t) prnopel vou ypogel pe tov axdhoudo Loodlvapo TEOTO CUVAETACEL TV

ouvtetaypévey X xot Y
l—aX? —aXY X

Qt)=| —aXY 1-aV? Y R.(s) (6.16)

'S Y 1-a(X2+Y?)





