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EIZAMTQrH

0 OYPANOZ KAl TO ZYMITAN

'Eav pavracldnuev, 6t 0év basoyev 1 yij xal 6t Euébvaue peté-
woou ig T dudotnua, Tore Ba éfAémaue va pds megifidiiovy dmo mavTod
0i aotéoes Tob obpavod. Ga Epaivovro 0f Blov eis T diav dmo Nuds
andotaow, dieanapuévor Emdve el Ty ovdpdwov ogaiparv. “H opaipa
abty) Oév elvar mpaypatixy], dAia pavraoctixi).

'Emi tiic odoaviov opaloas galvovrar dudpood Gviixeiueva, T
odpavia chpata. Eic ta odpdvia oduata dvijzovy 6 1jAtos, 1] aeljv,
oi mAaviitat, ol xouijTat, oi doTégEs, T goTEWd xal THOTEWE VEQPEAD-
pata, 1 perafd Ty dotégwy Sndoyovoa Hin — dmo aéotov xal oxdvny —
axdun 08 xal 6Adxlnoos 6 yuhoSiag. IMTolvrinféaregor elvar ol GoTé-
oeg, el Adxinooy 8¢ Ty odpdvioy ogaipay gaivovral dea youvod dgflai-
uod meol tag 7.000. Awa tod tnleaxomiov Tob Ialopcp Stvavrar va
goroyoapyfoty 5.000.000.000 dorépes.

‘0 TI'alatlag pag dnoloylerar, bti Exer whéov taw 150 doexatop-
pvolwy dotépag. Kai dmdoyovy towsexatouptota yalakiiw ué doluoy
avdioyoy Tév dotépwy Tod 1buxod pag Ialaiov !

Té Lopmav dmotedeiar and Tov iAoy, Tods mhavirag, Tovg aoté-
pag, T4 vegehduata, Ty «pesoactouyy TAny, TOvg yalafias xal ye-
vixdyTepoy and §,te dido DAuxov dvrixeluevoy Smdoyer uéoa eig oy yHpov.

‘HActpovopia clva 7 émomiun mov doyoleitar pé Ty ueAétny
@ odpaviey cwpdrov. Xwpltetar els 0o peydlovs xAddovs : a) Ty
Kiaoouey *Aotoovouiay, 7 émole éserdler Tag Béoelg nal wxwvioecs
1w odpaviov coudrov, xafos xal Tac uetafd Taw odpavioy TOUATOY
ayéoeis =al eboloxer T altia wov Tag mpoxalovv. ff ) Ty Quowap *A-
otpovouiay 7’ Aatooguawxiy, 1 dnola doyoheitat UE TA QUOIXA Yapa-
xToLeTIHG Yropiouara TAY olpavioy gopdrav, 6rws elvar 1 Aapmod-
g, 7 Oeopoxoadia, 7 dxtwofolia, 1) ynpuuxs) avoTacts . A7t

‘H Koopoypagia elvar t6 oivolov TV oTOLyelddy yvadraeey TiS
' Aatpovoulag. eptiappdver, onladr, vas facixag yvdoews Tig 'Actpo-
voutag, tag omolag éxbitet ywolc amodeifers xal ywols Ty yofjow moA-
iaw palnuatidy TomoY. .

“H ypnowpotng tiig *Actpovopiag elvar moddanlij. Ai napaTyor-

’
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oel Tijs xvijoews Tav mhavntiw ddifynoay tov Nedrawa eic ™y ue-
ydiny avaxdivpw Tod véuov Tijc fagitytos, mod elva N xvorwrépa Pd-
oig Tijs ovyyedvov Betixijs ématijung. “H éntue) (tnieoxdmio, JLxp0-
oxomiov) dventiyln modd ué iy dpevvay Taw odoaviwy cwudraov. “H
pacuatooxonia Exer datoovouuy mpoéhevow. ’Axdun 1 Xoovouetpla,
1 Navridia xal 1 lewdawola oyerilovrar orevise ué o "Aarpovopiay.
Televraiwg pdhiora, 1 ovufol tyc niknae, idiwe eic Tov Touéa fpevvng
o duactiuatog, dud Ty TexynTaY dogupdowy xal Taw dtagtnuomAolw.

"H déia Suws ijs *Aotgovoplas 8év petoeitar xvpime pé ™Y ovp-
oty s els rag’Emotipas xal wiy Teyviery. To xéodos elvar mow-
Tiotews mvevpatindy. At 1 xailéoyewn adtije eivay ékaipetov yiuva-
oua dua 76 mvedua o0 avlpdaov. *Evieyter iy uvijuny xai 6Eivel Y
xolow: duevevver Ty oxéyw xal dvamtepdver Ty pavraciav. ‘H Bav-
paoty tdéis xai 1 mépoyos dpuovia, mod maparnecitar eic o Zbumay
xalog xal 1 pueyalongéneia xal dmepavroatvy avrod, Syuoveyoiv eic Tov
dvbowmov xataordoes, ai 6moiar Tov Gvefdiovy eic vyniotéoas mvevua-
Tixag opalgag xal Tod éumvéovy ovvaiobiiuara dvirepa xal ebyevégTepa.

“H ’Aovgovopia elvar émiotijun ué peydiny nbonlaotiay ddvauw.
Aidri, «éav 7 omovds) Tng, Aéyer & xabmynTic IThaxidns, drnoxardnry
oa Tév Bavuacion adrijs eis Tov dvbpwnoy 1o ueyaieiov tob Aoyixod,
dua Tob Gmolov émpowxioly obroc vno Tiis Oelag Igovolag, ovyyodvwg
Tov 6onyei el Ty Enlyvwow Tijs mpayparixiic Oéaedc Tov eic ToV ¢lap-
T0v T0iToY xdouov..., Srav avaloyilduey i avrimgoowmeder v yhow
xal yodve 10 alodmwor éyd amnévartt Tod Zbumavrogy.

“H ’Aotpovopla téioc oyetiletar orevisc ué iy Qidocopiav xal
) Metapuovaiy. Moiovdti, dg guoua) Emotijun, dév dvarar va ddoy
duecov dndvinaw elc grlocoguxa moofiruara, év T0vUTOIG, 1) ueiéTy
T@v  dotgovouxdv {nrnudrwv, Snomg yodper 6 Russell (Pdoael)
«AoKRED YEVIRDC anuavtixny Enidoacw eic Tov xablootouoy Tiig ordoews
100 oxenvouévov dvbpdmov, dvriuetwmitovrog moofijpara tijs Pilo-
goplag, dnws elvar ai Smoygediaets Tov meds Tac ueilovoas yeveds, 1
Oéas Tov i 16 Zéumav xai ai oyéoeis Tov mpoc i Advauw Exetvny,
1 dmola edploxetar dmiobey Tt Ziumavrocy.

IIodd 6¢ yagaxtnoiatinds yodgper 6 A. Alyonjtne 6t 1) *Aotgo-
voula magoveidler «tiy ovyyéveiay Tijc i0wxijs pas diavolag mpos Tow
" Anergov Adyov.
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Eix. 1. Tevikd) &moyts Tou olpavou.

KEGAAAION A TO 3YMMAN

1. “Opiopdg Tl Zopmavcog. ¢’ "Ovouatousy Lopnav T6 guvo-
Aov T&Y. &TOVTaYOU UTapYOVTwY U A 1K @V CWPATWY.
B. Al diadgopor Lo 3q gol vepyeiasg fiTol TO @&ds, T BepuoTns,
& NAEKTPIOUOS K.ATL. ouvBsow\A ut Ta UAIKG owpora. "Otrws 8¢ 81-
Sdokel 1) ouyypovoes Quaikn, Bev UTT&pYEl OUTIXCTIKT B1ogopd PETA-
EU UAng xad gvepyeias, AN f) pév UAn «tEaUAoupévn» yivetal dvépyeld,
f) 8¢ Evépyela «UAOTTOIOULEVT)» flvan SuvaTov va peTaTpar] els UAnY.
A& ToUTO, yevikeTEpOV, Kahobpev Liprnav td CUVOALKOV TOoOV Tiig
'Un’(lp/()UGT']C, e kai Evepyeiag.
"E€ &M\ov, ué THY Evvolov TOU ZUUTTAVTOS cuvBéeTan AKoOun
Kad o}\og 6 yépog, EvTOs TOU OTToioU U"Topxouv T& YAIKE oOUOTa, f
mrovTdTon kol peTadideTon 1 E\prYElot UTro olavBATroTe HOPPTV TTS.

2. Tyfipa tob IZdpmavroeg. a’. To Zuumav Stv elvan oUTe &-
popoov, ofte &meipov. Elval TETEPX T WEVOV.
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"Ooov kai &, &k TpdTns Syews, ToUTo paiveTon v& elvar SuoTra-
padekTov, Ouws SAon ai Epeuvan Tfis TeAeutadas SOeTias ouykAivouv
el TO 611 TO Zpmav eiven Tepiwpiopévov. Eis 1o CUpTTE-
paopa auTo kaTéAnge TpdTos, Sid THs Bewpias TS OXETIKOTNTOS, O
A. Einstein ("AivoTaiv).

P’ TO oxfjua Tou ZUnmavtos, 1O mbavdTepov, elval KAELGTOV
kal ywpls népara.

Touto onpaivel 811 7O SUpmav SUvaTon v eCopo1wdi] pé upiov
ogaipav, fi omoia ocuvexdds fi SloykoUtan kad, oUv TG Xpove,
KaToAauBdvel GAovév peyoAuTépav EkTaowy, fi qvTiféTeog CHIKPUVETOL.

Y’ Tp&yupaT orjuepov Bexdueba, &T1 els TO pokpuvoy TapeAddy,
OAOKANPOS 1) TTOodTNS THs UANS Kad THs Evepyeias ToU ZUuTTOwTOS, £9-
piokeTo Tepiwpiopévn es Eva pikpdv, OXETIKGS, X&pov kal &T1, olv
i) Tapddew TGV SioekaTouuupicv ET@Y THs ioTopias Tou, TO TUumav
ouvex@s S1ec TEAAETO, N} 8¢ BiaoTOAn Tou ouvexileTan.

3. "Extacig tob Zbpravrog. a'. 'Emadn of &mooTdoes, of 6-
moial Siaxwpifouv T& wéAn ToU ZupmravTtos &’ dAAAAwY elvar TTOAU
peyahat, Sia ToUTo, &is THV *AcTpovouiay, YiveTon ypfiois wi&s peyd-
Ans povados unkous, | dmola dvoudleTen £106 QoToC.

“"Etog 9wtog ivar 1o pijkog, t0 dnoiov dravier 1o @i, fav Kivijtor
SUVEL @G, BE TV YVOSTHY TaydTnTd Tov tdv 300.000 xAp. katd SEVTEPO-
remtov, émi £v Etog.

To &rog @uoTds iooUTan Tpds 9,5 TpioEKATOUUPIX YAW. "Eq’ £€fis
TO £T05 QWTOS B oupPoAileTar Six TGV dpyikddV: ..

B Tapa Ty peydAny loxuv Tév onuepivédy TnAeckoTricov, Gév
elvan SuvaTdv v iSwpev HEX P! TGV Opiwv ToU ZUpTTavTos.

L1 ToU peyaduTépou TnAeokoTioy, TO dmoiov evpiokeTan els TO
GoTepookomeiov ToU Palomar (TMaAopdp), SiakpivovTan QUTIKEipeVa
Kal Trépav THS &TTooTaTEWS TGV TrévTe SioekaToupupicv €.¢. A1 TGV
weydAwv 8¢ padiloTnAeocko wiwy, evar Suvatov v elodu-
owpev gl§ TOV Y&®pov ToU ZUpTravTos, TepiTroy, péxpl TOV dKTG
Bioex. €.¢. Kad duws! To ZUumav elvon Téoov TOAU péyo, doTe O&
TPETTEL V& KATaOKEUaoHoUv TTOAU HeyoAUTEpa TnAeoKOTIA, Si1d v
kaTopBuwli v& «iSwuevy alTo els SAnv Tou THY ETacw.
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4. TaraEiar. o. ToapornpolvTes gl T& Pddn ToU ZUUTTQVTOS,
S1& TGV TnAeokoTiwy, PAéTouey, OT1 ka®® OAnv TV EKTOolv Tou Kai
mipds mdoav Siebuvoiy ebpiokovTal KATECTIOPUEVD  GKATOPETPT T
GUTIKElUEVE, QUIVONEVIKEDS WIKP, T& Omolx duor&louy ug vepeloelBels
UTroAeUKous knAiSas.

‘Ovopdlopey yahabiog T& TeAwpia els ueyedos OUYKPOTTHATX
E€ &oTépwv, GAAK kal & BiaxUTou UAns kal tvepyeias, ek TGV omoicov
OUYKPOTNHATWY, KATX KUplov Adyov, GToTeAElTal TO ZUpTTQV.

p. AemoTdn, OT elg 76 ZupTrav, EkTos TéV yahaidv, eupi-
oxkeTon SieokopTiouévn Kai dpoioTaTn UAN, g€ deploov kol kdvews,
ouxvd TOAU GpoudTEpR TOU Kevou, TO &oiov ETITUYXQVOMEY TE-
Yvikéds. ‘H UAn oUTh SuvaTal v& BecopnBii, &1 TANpoI, &v yéver, TOV
x&pov ToU ZUptravTos. “Emeid? B kaTeAauPdvel SAov TO pecoyora-
Eioxov BidoTnua, fiTol TO SlaoTNH peTafU TEY yahaiddv, Sik TouTo
kol koAgITal peocoyohabrlakt) Bim.

5. MIAfifog Ty yoeraEidv. a’. Atv elvan SuvaTdy v& KATOME-
TpnBolv pé dkpipeiav GAo1 of yahagion ToU ZUpTravTos Kol ToUTo 81011,
dos EMéxOn (§ 3p), uE Ta TnAsokSTIa eloBUopey els TOV XEpOV HEXPLS
tvos Gpiouévou PBaBous, T dtroiov &uTirpoowevel, TO TibavwTEPOV,
pévov TO fluiou TR GKTIVOS ToU ZUWTTAVTOS.

*Extds ToUTOU, S00V paKpdTepoy &Td fluds evpiokovtal of yaha-
€lon, TéoOV Kai SrakpivovTal BET& peyoAuTEpas BuokoAias, dos &uu-
BpoTata GuTikeipeva. ’E€ &A\hov, fi pecoychaiakn UAN, 1 otroia €U-
ploxeTon €l TOV Y&pov, &moppop& TO Qs TV yohagidv, rafoos
ToUTo BiaTpéyel TO BidoTnue, Bid v ¢Bdon uéxpr Tijs yfis kal s
ik TouTou Biv Blaxpivouev KaBohou ToUs TAdoV pakpuvoUs yoAagios.

p. Topd TaUTa €lven Buvatov v& Umoloyiowpey TO TAfifos TGV yoha-
&1, Elg Tov UTroAOY10HOV Spws atTdy TEplopilopeda povov els THY T &fivTou
mAndovus.

OUTes eptdn, &T1 ol yahagion wpéme vé GuépyovTat gfs THY TG §1vT OV
TpioekaToppvpiov. “Otav &vagepdpeba els oAU peydha peyédn, &mos
elvan Bv yéver SAa T& OXETIKG TTPOS 16 Supmav, ToTE i T&EIS TGV &pifucov elvat
&preTh) B1x TOV kaBopiopdy alTdY TV peyeBGv, meprrTeter 8t ) peyohuTtépa &pi-

Peic.

6. Mopepal T@v yeraEi@y. Of yohatia mapougidlouy, Ev yével, OYNUaT
kavovikd. ‘O Hubble (X&umA) ToUs éTagwdunaey s 7S ©
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Eik. 2. Koatavoun; Tév vepehosiSisy (yahaicov)
els TV oUpdviov oeaipav.

a’. Tols yaha§ios moU Eyouv oxfiua EAAeITTIKOY Tous Ovoudlopev EAdeinTe-
xovg Kal Tous oupPorilopey ué 16 Ypéupax E. Td mAR06s Teov AVTITTPOTWTTEVEl T
17 9% ToU ouvdhou TGV yarafidv.

B. Ol mepioodrepor Spws yaration Tapouoialouy Sy oTElpoEtd .
“Exouv 8nAadn oltor Eva Tupfjver, &mo ToV STrolov EkguovTon Svo Ppayioves, ol
étroion éMooovTar omelpostSals Tepl Tov upfiva. A TolTo Tous yahatias -
Tous Tous évopdlouey oneipoetdeic. To TARGSS Teov dvmirpooweler T& 80 9% Tou
guvdrou TéV yoAabidv.

1. Téhos, Umdpyouv dAiyor yadatial, of dmrotor Tapovatébouy oyfjua dka-
vovioTov, 81& TouTo 8¢ kol dvouglovtal avapaior. OJtol QUTITTpooWTTEUOUY pdvoy
Ta 3% ToU ouvdAou TEV yarafidv.

8. Gewpeitar s AMav mifavdy, &1 a Hopeal alral Tév yarafiév papTu-
polv kai TéV Tpdmov, KaTd TOV dToiov olTot tfehicoovTan.

OUtws, ol yoraion &pxilouv Thy Lwfv Twv, s TPUPWTA TUYKPOTHHATE,
Pabuiaicos 8¢ AapPdvouy oxflua EAAerrTiKdy, SAoviy AemrTuvdpevoy, Ews STou
&mropdAlouv Tols Bpayiovds Tewv. T Teheutaiov oTadiov vds yohatiou ivan f
&GueLaAos Lopen Tou.

7. Zbotaocig Ty yaraEidy. “Omos amedaifav ol Epeuvan TGV
TeEAeUTadY, PO TravTds, SekoeTnpidwy, kabévas Tév YohaEiéov
ouvicTaTen &€ o TEp WUV, VEQPEAWHATWY Kai peooa-
oTpikfls UAns.

a’. Ol Gotépeg ko’ vdg yaha€iou elvan fAior, émres & fA105 pas.

To mAfifos TV doTépwv EkdoToU yoda€iov 8ev elvan Suvatdv
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Eik. 3. ‘O omeipoeidns yohatios N.G.C. 5194 €ls Tov
&oTepropdy TV OnpeuTikddy Kuvdsv.

va xaropetpndfi 81611, Adyw Tfis pey&ins dmooTdoews TV yoha-
E16v, BEv elvar ouvnluws SuvaTtov kai v Siakpivewpev Tous &oTépas
Tewv, TEd TavTds els Tous Tupfivas Tev. Mdvov elg ToUs TIANOlE-
oTépous yahalas xaTopblvopsy va Biaxpivwuey Tous doTépas Kal
méAw, &x1 Téoov ls Tous Tupfives, doov els Tous Ppayiovas, ooy
elvan kal &poioTepOl.

A EM Wy Buws peboduwv Pepaiovueda, 611 TO TARfos TV &-
otépwy ExdoTou yahaiou elval T TéEews TGV Bexddwv Ews Eka-
TovTASwY SloeKaToppUpicy.

p. Ta vegeropata kol &vos yoha€iou elvar UAN veQeA@dNS,
OXETIKES TTUKVT, ouvhiBs Be oKoTEWT, EKTOS v wTIfETaL &TTO YEI-
TovikoUs Tpds aUThy doTépas, OTOTE paivetol gwTewn. Alakpivov-
Tol 8¢ TA VEQEAWPAT S okoTelal knAides 7 kol okoTewad Tawial,
o omoicn &uaupdvouy KaTd TOToUs TOoOV TOV TUphva, boov Kai
ToUs Ppayiovas kabevos yohaiou.

y'. Téhos, 1 ],lSO'O(IO‘th.K‘I] vin elvo UAn SidomapTos, ¢ depiwv
A kal kévews, TOAU dpaioTépa &mo TNV UAnY TGV VEPEACOPGTWY, 1)
émola, émeldh TANPOl TOV MECOQOCTPLIKOV XDpov, fTO1 TOV
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Eik. 4. ‘O ptyas omeipoeidns yohaias
els Tov doTepiopov Tiis "AvSpouedas.

x®pov peTall Té@v doTépwv kaf' tvos yaratiou, 8id ToUTo dvoud-
feTon Kal PECOQGTPIKT.

‘H pecoaoTpikny UAn elvanr dvdroyos mpods THY pecoyorabia-
kv, 7 omola epiokeTan el TOV xddpov peTafu TV yora§idv (§ 4p).

8. Méyebog Tadv yaraEidv. "Emraidn 16 oxfjua Tév yohaidy,
EEanpéoel TGV oQAIPWTRY, elvan v Yével TemTAaTUopéVOY, PEAIOTX
B¢ els ToUs omelpoeidels yahafias paiveTtan TOAU Temieouévov, Bik
TouTo ai dlaoTdoels TV yahagidy Tpoodiopifovtan pé SUo TévToTE
&piBpovus. 'EE alTddv, & Evas 5i8er THv SidpeTpov Tou yahra€iou fy
dxpiPéoTepov, TO ufikos ToU pey &Aou &§ovos ToU ENAelyoeidols
(pakoerBous) oxnuaTds Tou, Evgd & &AAos Trapéxel TO Wiikos TOU W iI-
KpoU &ovos, & dmoios dvTioTorkel els TO «TTAY0S» TOU yaAo-
Eiov.
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Eik. 5. ‘O omepoeidfs yoraias N.G.C. 5457 el Tov &oTepioudv
Tfis Meydhns “ApkTou, dvohuduevos pepikés els doTepas.

Ebpédn, 6T1 ) S1&ueTpos TAV yaAaf1&dv TokiA-
AstrévToTe dpws elvar THs T&Eews TV XiM&Bwy fi kol TGV Bexddwv
X1A&Bwy €.¢. Eis ToUs oAU peydhous yahaias SuvaTdv va obavn
A kod v& UtrepPaivn dxdun kol Tas Exotdv YiAaSas €.¢. Zuvnfus, Ta
peyédn TGV peydhwv &€évwy TEY yaha§itv kupaivovtan petadl 20
xad 60 Y1A1éSwv .. ‘O pikpds, &€ &AAov, &Ewv T&V yaha§idv Tepio-
pileTan ouvriBus els TO SékaTov ToU peytfous ToU peydiou &Eovos
aUTGV.

Ko kavéva peyoauTepor elvan of orelpoeidels yohagian.

9. Tormuxy, opdg yohaEidv. Metafu Tdv Opadwy  yoAa-
€&y, dmows TpddTos diemrioTwoey 6 W. Baade (MmréavTe), UTapyE!
pic EEcnpeTinéds dvBiagpépouca. Elvan ) Aeyouévn tomukil Opag yoha-
Ewdv, 1 omola &moTeAeiTan &mod 17 yohadias, &v kal eikéleTan, OTI
fows durikouv el aUTHY Kal TPEls GKOWN yohagiar. -
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Metafl Tév yoda§iddv THs Tomikfs Suddos ouyKkaTaAéyeTal
kai ékelvos & yoha€ias, Tou &mofou gvas &k TOV doTénwy Tou elvan
kai 6 fAios pas. Els alrdv émopéveos eUpiokeTan kai 1) yfj pos, 9§ 6-
ol kivelTon Tepi Tov flAdv pas. "ETepos oAy YvwoTos yahaEias
elven 6 Tis "AvSpopédas (eix. 4).

’Ackijosig

1. ’Ecw #) &kTis Tou ZUumavTtos elvan ofipepov ion wpos 1010 £Tn 9wTds kal &v
UToTed?), 611 alrn nUEave dvehdyws Trpds TdY Xpovov &md Tiis dpy s Tiis UmédpEecos
ToU ZUumavTos péxpl onuepovt kai i TAéov, &T1 1) fAkia ToU Zuumravtos elval
107 Ern, v eUpedij oo ATo 1 dxTis alTol ) Tpod 9% 108, B) o 8x 104, y)
po 7x 10%.. kai wpd 10° Erésv.

2. N& ebpebfj moon 8 elvan ) drls Tol TUumavTos petd 10 étn, &v alTh
avfévn kal els TO péAAov dvakdyws Tpds Tov Xpovov.

3. "Eav Angbi) dos povas & onueptvds Sykos Tod XWpov ToU ZUUTavToS, v £l-
pebf] Tooos & elvan & Sykos alTol peTd 100 Etn, UmroTiBepévou, &T1 Td TUumray svar
opaipikov Kal 811 1) dxTis alTol alfdvel dvardyws peTd Tol Xpovou.

4. "ExgpdoaTe TAV dkTiva ToU SUpravTos, Tév 1010 E.¢., &g Y1AdpeTpa.
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KEGANAION B O FAAAZIAS MAS

10. ZVortaocig, oyfpa xal Siaxotdoeg tob yaAakiov. a'. Katd
T&s dosAfivous vikTas, OTav eUplokwpeba paxkpdyv TGOV QOTWY TV
ToAewv, PBAéTopev ocapds, OTI & oUpavos SixoyileTan &mod plav
dvcopahov QwTEVTV Leovny, vegeAwdn kal UrdAeukov, THv émoiav oi
dpyaiot "EAAnves @véuacav Telafiav, ©s &k Tfis yolaxkToypoou
SYEWS TNS.

Elvan yopaxktnpioTikéy, &1 wpdTos & Anpékprtos (mepim. 460 - 370 m.X.)
xwpis Spyava, 8mws kabwpioe TN gucTacty Tis UAns £ &Tdpwv, mpoodicpios kai
THv oUoTaotv Tou yahaiou &€ dotépav. Eime cagds : 6 yahaiiog Lot mok)lOV Kai
MKp@OY Kai cuvex®v dctépmv, cupgotifoptvev Giinlolg, cvvavyaspos da v
nokvaoly 8,T1 BnAadf Aéyer xai f| oUyypovos ‘AcTpovopia, s Tpods THv oU-
oTacv Tou yaiaiou.

B. ‘O yohatias eaiveTan dodv pia fwvn el Tov olpavdv, &x1
5161 ToUTo elven kal TO TpaypaTikov Tou oxfiua. “Exopev abthiv
v dvTimwoty, 819T1 kai 1) Y1 &md THv dmoiav TOV TapaTnpPOUMEY,
gupiokeTon vtds ToU yahafiou. Katéyer 8¢ ToixUtnu Beov eis alTov,
doTe, dTws TOV PAéTropey, paiveTal Godav ewTET) Lcovn, THY dmoiav
bdvopddopey yahaSrakny Lhvnv.

SupPaivel 886 k&T1 Qvdhoyov, Tpos &,Ti yiveTal, STav eupl-
oxopeda Evtds Bdoous. ToTe, T& TAnoiov pos dévBpa pds TepiBaAiouv
&mwd SAa T& pépn kol padvovTon Siakexpiuévar peTagu Twv. Ta Stv-
Spa dpws, TToU eUpiokovTan pakpud pas, dEv kaTopBhvouey va Ta Bia-
ywplodpev. Ta PAémopsy v& oxnuaTifouv yupw pas éva &uoppov
ouvolov, gis TO dmrolov ouyyEovTal ol koppoi, oi kKA&So1 kai Ta PUA-
AopaTd Twv, & fva dkabopioTov ouvohov.

Kaf® Suotov Tpomov, Aot ol &oTépes, oi omoiol gaivovTan dia-
okopTicuévol els TOv oUpavdy, elvar ol TAnoiov pas &oTépes Tou ya-
Aagiovu, dutioToiyol Tpds T& TAnciov pas Sévbpa Tou Sdoous. "EE
GAhou 1) wTEwT yoAakToypous feovn eival T& pakpuva AN TV
doTépwy, TG duTioTorga Tpds TA uakpuva BévBpa Tou Ba&oous.
Elven T& mAfdn tév o:cs'repcov Td o-rromr elvan Tooov TTUKVE, GAAG Kal
TGOV poKpAV Ao NUES, DOTE va& Bhewmuw povov THV UTTOAEUKOV
dvtatyeidv Twv. ‘O yoagias dév elvar pia ogaipa, eis TO kévTpov TS
dmolas evpioxeTar f) Y, eis TpdTOV oTe SAos & oupavos Va Fxn aU-
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TV TV YoAaxkTwdn Syiv. *Exel 16 oxfiua ¢ ako U, f| 8 yf pas
eUpiokeTon eis piav Béowv TAnciov ToU ¥elAous Tou gakou. A ToUTO
Kai PAemopev &mro €86 TO kUplov o@pa Tou gokoeibous yorafiou
v& TTpoB&AAeTal Eis TOV oUpavdy, Mody WA KUKAIKT @wTewn ).

Y. EmpeAnuévan Epeuvan, Tas omoias fipyloe Tpd Siaxooiwov
mepimou £tédv & W. Herschel (OUiA. "Epoel) kai ai émoian ouveyi-
ofnoav péxpr ofjuepov UTO TOAAGY Emipavidy &oTpovopwy, &Tédei-
§av, 811 6 yohabias pag sivan meADplov ouykpdTnua € doTépwy,
VEQEAWUATWY Kal pegoaaTpikiis UANS, &mws cuuPaivel pé GAous Tous
yoAatias, pdAioTta &, &1 elval Evas &k TV o Trel poOELIB RV
yora€iéov.

Ymoloyileten, &T1 A Si1&upueTpos Tou yaAafiou
elvar Tfjs T&Eews Tév 100.000 £.9., dvgd TO wéyos Tou TeplopileTan
el T 10.000 e.¢.

8. "Extos TQOV doTépwv, & yohafias pas mepiéxel kol MOAAG
VEQELOPATO, PW TEIVX KXl OKOTELV &.

¢, “‘Qpiouévar meployai Tou oUpavol EkmépTrouv Evtova padio-
Puvika kUpata. Al Tnyal aUtal dvopdlovtan poabraocTépes
A padiomnyai ‘H Umoapis Twv SiamioTdveTal Sid Tév pa-
SiotnAeokomicov. Of «padlaoTépesy, kaTd kavdva, Biv paivovtan Sik
TGOV OTTIKGY TnAeokoTiwv. OUTor elvan UTroAsippaTa «UTrepuéwu»
dotépwv (§ 308). TToAU Evtovos padiopuwvikny dkTivoPolia Epye-
Tan kai &mod éfwyataiokous padiaoTépas, of dmolol elvan yahaion
&v ExpnEer Al TepioodTepov EVTuTTwolakal TrepITTTWOELS EKPT-
Eews yohafidv dmoTeholv Tous flptaocTépas f kB&laps.

TeheuTtadws GvekahUpbnoav eis T6 SidoTnua podomnyad, ToU
EKTTEuTToUY  TOAU  puBuikfy padlo@wvik v dxkTivoBohiav.
AUtan covopdobnoav T &Aoo aps (TaAiduevol &OTEPES).

11. Aopy T0od yaraEiov. « Tomixov evorquan. a. Eis Tov Tru-
piiva Tou yaha§iou, A& kai kaTd pfikos TEV Ppayidvwy Tou, Tra-
PATTPOUVTEL HEYAAXI CUPTIUKVOES &OTépwv, oi dTroion dvopdlovTal
aotpika végn. Ta vépn aUTa gaivovtan kad Si1& yupvolU 6@Boiuou.
"E€ &Ahov, kabiv ék TGV doTpikddy vepdv dToTeAsiTal cuvhfws &Trd
TOAAX opfvn aotépay, Evy els kabév oufivos &piBuolvTar ékarovTd-
Bes, X1Mi&Bes A ki BexdBes ¥iAi&Bes doTépwv.
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~*Eoapera opfivn datépav
X . 3 g T

Eik. 6. EynuaTikn TapaoTacts Tou [oAafiou pos.

p. “Eva opfivos ¢€ alTddv &mrapTileTan €K TGV AXUTTPOTEPWY KU-
plws &oTépwv ToU olpavol, dvepyomévawy TepiTou els TevTaxooious.

Mapa TO yeyovds, 8T1 of &oTépes aUTOl PaivovTal KATECTIAPUE-
vol Trpds Traoav SieBuvotv eis TOV oUpavov, s THY TPy PaTIKOTNTA
Suws &TroTeAoUv opfjvos. A1dTi EmiueAnuéval PeTpoElS THS ATOoTA-
oes Teov &mrd fuds, GAAX kai T & YEVEL KIVTIKT|S OUPTIEPIPOPAS
Twv, &medaifav, 11 elval ol TAnoiéaTEpor TTPos TS, Kad, ouvetds,
oi TAnoiéoTepoL Kad Trpos TOV AV pas &oTépes. TouTto dmodeikvUel,
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&1 &1 udvov &moTtehoUv apfjvos, AN’ 61 els TO opfjvos aUTod &vnker
kad & fA0s pas, @ doThp ToU yahagiou pas. Zuverdds els TO opfjvos
TouTo elplokopeda kai Tuels: elvan TO «TOTTIKOV CUTTNH».

KoBewpiofn f 8tois Tou NAiou peta Tiis yis, els Tov yohoiav
(PA.elk. 6) kol ebpedn, 6T1 eipeda els piav &mdoTaotv ionv pods 30.000
e.p. &md ToU kévTpou ToU yahaiou.

12. Mepiotpon Tod yahaEiov. a’. ‘H omoud T&v K-
oewv TRV &oTépwy ToU yohagiou pag &médeiev, &TI GAGKANpPOS O
yahofias meproTpégeTal ‘H mepioTpogn Tou yiveTan yUpw
&md TOV wikpov &fova ToU EAAenyoeiBoUs mupfivés Tou (§ 8 kad
10y), & 8 xpovos, & &maiToupevos Si& piav TEPICTPOPHY qvépyeTal
gls 200 Trepitrou EkaTopuUplx ETT.

p. To émimedov, To dmolov elvan ké&feTov Tpods TV Gfovar Tre-
pioTpogfis Tou yahagiou kai SiEpyeTal €K TOU KEVTPOU TOU, fjTOl TO
tmimeSov ovuupeTpias ToU gakoeiols, Tupfivos Tou Yya-
Aaiou (elk. 6) xodeital yaharakdv Eminedov.

y". ‘O fjAios peTd THs yfis nas kelvTan els TOAY HIKPGY &TooTACY,
BOALs 25 e.9., Hokpdv ToU yoAa§iakoU émimédou. Eis Ty féow auThyv
xal el THY dméoTacty Tév 30.000 £.¢. &md TO yohafiakov kévTpov,
xiweitan & fAlos Tept TOV &fova TrepioTpogfis ToU yohabiov, ué Ta-
yutnTa 250 km/sec, oupmapaoUpwy kol THv YRy, &ls TpoTov oTE
Ahios kol Y7 vé& ouptrAnpovouy pali Eva yUpov mepi Tov &fova ToU-
Tov, &vtds TGV 200 EkaTop. ETV.

Ex ToU Xpévou TepioTpodiis Tou yoAafiou mpotkuyev, OTI
fi owvohikh pala Tou elvan fon Tpds 2,2 x 101 AMakds udadas.

13. Td HAtaxdv ovompa. ‘O flids uas, ds &oTHp TOU yoha-
Elou, Btv elvan povos.

o. Kiolvtan Tepl auTdv, els Six@Opous ATTOOTACES, EVVER OXE-
TIKES peydAa, TEPITIOU CPXIPIKE COPATY, OKOTEWS, pwTILOpEVa Kal
Bepucavopeva &d ToV filiov, T& dtroia dvoudiovTal mhavijrat.

Katd oeipav dmootdoens Twv &md Tov fijllov, of mAavijTai
tyouv T& £Efs dvopaTa: ‘Eppiig, "Agpoditn, 'y, "Apng, Zebg, Kpovog,
Ovpavog, IMoceddv kai IMhodrwv.
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‘H yfi &méxer & Tou fjAlou 1,5 x 108 km. ‘H &mboTacis adT)
KaAsaTm ouwnbws actpovoutkn povac.

"E€ &\ov, éxTos Tou ‘Eppol, THs "A@poditns kai Tou MAoy-
vaog, YUpw amd kabéva TV EAAwv € TAavnT&Y KwouvTan Eva
Kol TEPIocOTEPY, WIKPOTEPX &TTO TOUs TAQUTITAS, TOUAT, T& STroic
ovopagovtal dopugdpor tdv mhavnrdv. ‘H eehijvy elvon & povadikds
Sopugopos Tiis yiis.

Téhos, xwouvTton Tepi TOV fAlov kal pepikai Sekddes EAAwov
OWUATWY, OykwdeaTépwy &mod ToUs TAavAiTas, dAA& TOAU EAagpo-
Tépwv, T& 6moila, 4mweidn &youv oxfjua émiunkes, UTd uopenV Kouns,
SdvopalovTal kxopfitar.

Ol mAavfitTaon petd T@dv Sopugdpwv kai TGOV kounTdv &mod
kowou Wé Tov fjliov, mepl TOV dmoiov kwolvTal, ouvamoTeAoUv TO
Nitakdv 7| ThavnTikov cOoTNRG Uas.

14. Zyéowg Tijg yiig mpdg Tov yaraEiav xai & T\umav.
a’. "EpeTpnfin dxpipdds 1) udla Tiis yfis kai ebpédn ion mpog 5,5 x 102!
(5,5 &dxis Ekatop.) TéVwous. 'Ex ToU oTorgefou ToUTOU TrpokUTTTEL,
611 f) kard 330.000 gopas peyatuTépa p&la ToU fiMou elven Ton Tpds
1,815% Tévvous (1,8 mepimou dkTdkIs EkaT. TOHV.).

"Ex Tév BeBopéveov TouTwy BePaiovpeda, 6T1 ) YA pas dvTitrpo-
owTeel EAGY10TOV TTooooTOV UAns, dAnBivov kOkkov &ppou s TO
SAov yoha§iakov pas ouykpdTnua, deol ToUTo TepiExEl uaGav KaTd
220 BioekaTop. gopds weyoAuTépav Tiis M&dns Tou fAiou pas.

P’..’EE &Ahou, tuetpnfn f) SidweTpos THs ynivns opaipas kai
eUptdn, &1 &vépyeTan eis 12.750 km. *H Sikpetpos ToU HAlou evpi-
oketat, 671 elvan 109 gopds peyaduTépa kai & dykos Tou kara 1.300.000
Qopas ueyoAUTepos TS yfis.

Y1 abTas Tas ouvlrikas, dx1 pdvov 1) ¥ dAAG kad & fAios elven
CWUATA HIKPOTATA, PO ToU TepaoTiou ueyéBous Tiis SiapéTpou ToU
yaha€iou, fons mpods 100.000 e.g.

‘H yf elvan 1600V pikpd, doTe f) &kTis TnS, ouykpvopévn Tpods
gxeivnv ToU yahagiou, kaTavTd Aéov &ofjuavTos, &pou & Adyos TGV
ueyebdv Twv elvan, wpdypaTt, KA&opg &ueAnTiov.

. "ANAG TOTE, elvon Tpogavés, 8T1 & TAaVATNS Was, TdoOV G
Tpos TO Toody Tiis UANS Tou, doov kai kaTd Tds SiaoTaoEls TOU, Biv

~
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efvan k&v SuvaTov va ouykpifij Tpos TS péyefos Tou dhou TupmavTos,
&poU O yoahoicg OAGKANPOS WOAIS CUYKEVTPCOVEL TO TPICEKATOUUU-
plooTov TR UANg ToU ZUpmravTos kal &@oU & Adyos Tiis &xTivos Tiis
¥1s, TGV 6378 km, wpds TMHv KTIva ToU ZUMTTQVTOS, TGW BEKe TOUAK-
XloTov BioexaToppupicy ETGY gwTds, Telvel TTAfov Tpds TO undév |

’Ackicelg

5. N& eUpebf) moias TdEecws elvar 1o mAffos Tév doTépwv ToU TUpmavTos,
étav T ptv péoov TAfifos TV doTépwv tkdotou yahatiou elvan THs TéEews TV
101t &oTépwv, 10 8¢ dhov TAfBos Tév yaAa§idy Tou TuumavTos elven Tis TéEews
TRV 1012,

6. Tlooon yaha§ion mpémer vé Umrdpyouv els éva x&pov ToU ZuumavTtos, ExovTta
dxtiva 10° &t @ooTds, dtav Anedfj ds péon &méoTaots TGV yohafitv &’ dANG-
Awv, 1) &mdoTacts Tév 10° e.¢. kai fecopnbi, 811 of yohagian oltor Siapoipddovrat
Suotlopopgws ls TOV ydpov ToUTov;

7. ’Edv 16 8Aov TATifos TéV dotépwv ToU yaratiou elvan 2:x 101, TéTe, éoo1
&aTépes alToU &okpUTTTOVTAl &TTd T& OKOTEWS VEPEADUGTY, dTav alTd KGAUTITOUY
T 1/12 15 ExTdoews ToU yohagiou ; (‘YmoTifeton, 811 f) KaTavoun TéV doTépeov
els a¥Tov elvon dpoidpopgos).

8. ’Eav ) &mwdoTaois Tiis yfis &md Tév Aoy, fon wpds 1,5 x 108 km, An-
907 dxs Hovas peTprioews T@V &mooTdoewy («doTpovouikh povds»), TOTE OO
&oTpovouikal povédes &vTigToryoUv els &v ETog PWTSS ;

9. Els méoas «&oTpovopikds povédas» &vTioToXel 1) S1&peTpos ToU yaha§iou
kol els mooas & &Ewv TAs TEpIoTPORTS Tou ;

10. EOpete mwoon elven f| &méoTaois ToU fidiou &) paxpdv Tol yorafiaxoU
gmiméBou kol B) &mwd TolU kévTpou Tou yaAaiou els doTpovouikds povédas.

11. Téoov pdvov xpeidletar & fiktos kal f yfi Bicx v xépouv 100 Tepipopds
YUpw &mod Tév &fover ToU yohaiou ;

12. ’Eqv fy &mdaTacts yfis - fidiov, Ton mpds 1,5 x 108 km, Anebij cos povds
HETPfiOEWY TV &TooTAOEWY, TOTE, Téoas TolaUTas HovdGos &rréyer &md TOV
fidlov & TeAeutaios TAavATns, & TTAoUTwy ;

13. EUpete TOV Adyov : Tol ueyéBous Tfis dxTivos Tfis YAs a) cos Tpds Ekelvny
ToU yoha§iou kal P) s Tpds ixelvnv Tou TupmavTos.

14. Elpete Tov Adyov: ToU peyéfous Tiis dkTivos ToU fhlou a) s wpds el
vnv ToU yahagiou kal B) cos wpds Exeivny ToU SUpTravTos.

15. EUpete Tov Adyov : Tfis dmoaTéoews ys - fihlou, «) ds mpds THY GKTive
ToU yahatiou kal B) ds mpds éxeivny ToU TUptravTos.

16. EUpete Tov Adyov: Tfis &xTivos ToU yaha§iou, dos pds Ekeivny ToU Tup-
TAVTOS.
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KEDAAAION F AZTEPE2
KAl ASTPIKA ZYZTHMATA

1. ’Ovopacia, Aaprpdtng xoi nifilog 1@V dotipov,
dctepiopol Kai odpavoypagic

15. Oi 88 é&orepiopoi. a’. TapaTnpolvTes TOUS doTépos Sia-
moTdhvopey, 8Tl B8V KATaVEHOVTAL Spolopdppws els TOV oUpavov,
&, £€ &AAov, oxnuatifouv PEPIKA EUBIGKPITA CUUTIAEYBOTS, TG O-
mroia, PonBouons kal TS pavTacias, eupiokopev V&t EXOouv THY HopeTV
Biapdpwv &uTikelptveov, Loy fi kal &vlpomwy.

‘Qs & ToUTou, &md THs PabuTdTns &pyoadTNTOS (B’ yhetia
m.X.), T& eUdidkpiTa QUTA aupTAéypaTe TGV &oTEPLV Gvopdodn-
cav dotepropofi, ol Bt &pyaiol "EAANVES tSwoav es kabéva E§ aUTEY
iGiadTepov Svoua, Angbiv &md THY EAAnvikfy pubodroyiav.

“Yépyouv Tr.X. oi doTepiopol ToU ‘Hpaxhéovg, ToU ‘Qpinve,
ToU Mepotmg, THs *Avdpoptdag f) Tfis Meyaing ~Apxtov Kal Tfis Mikpig
"Apkrov, gls T&s omoias peTEROpQuOoEY O ZeUs TNV vupgny KaAhioTo
kai TOV vidy s *Apkéda k.0.x. Eis peTémerTa Eoyds, EKTos TGOV 48
v ouvbhe &oTepiopddy, ToUs omofous elotfiyaryoy oi "EAAnves, TpO-
ceTédnoav kol &AAot.

B Zfuepov, N «Auwbung * AGTpOVOuIKT “Eveaoisy &MEpEOIoE V& Siatnpnlouv
ol &oTepiopol pt T& dpyoia Twv dvdpata. OUTw, KoTEVEIHEY &hous Tous AoTEPAS
els 88 GoTepiowoUs, ypagoptvous AaTviaTl, T.X. Andromeda (AvBpoptSa) kal oup-
PoMiZopévous S1& TGV TPIEY TPLTWY YpAUpP&TOV TOU dvdpatds Twv, T.Y. And =
Andromeda.

’Extods Kelpévou TropéyeTal O Tiva€ Tév 88 &oTEPIOUEY WE & B1ebufi dvd-
paTéd Twv, T& dpi& Twv Kkal T& oUPPOA& TwV.

¥, ’Ex Tév 88 doTepiouddv oi 6 : Meyd&An *Apkros, Mikp& “Ap-
ktos, Koaooiémn, Kneels, Apdxwv kod KaunAomdépdoiis elvat bpartol
&€ “EANGBos ko SAnv THY VUKT kad BAas Tés Eroyds el TO Popetov
pépos TOU oUpavou, Si1x ToUTo 5t kol dvopddovTal dsipaveiq aote-
propoi. “Ex Tdv Umohoimev 82, udvov ol 63 gaivovtal &md ThHY
‘EANGSa kaTd Siapodpous oy ds kel Gpas TS vukTds, S1& TouTo Bf
kol Svopddovtal apgrpavels dotepiopol. AUTtol ywpitovtan els 23
Bopsiovg, fiTo1 eUpIoKOUEVOUS €S 16 Podpeiov Humogaipiov ToU oUpavoy,
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12 Lodaxovg (BA. § 119) xai 28 vetiovg, cx eUplokouévous eis T
véTIoV flliceaipiov ToU oUpavod.

Ot Umohorror 19 doTepiopol Stv gafvovton ToTé &md THY ‘EA-
A&Ba, B16T1 ebpiokovTan els TO Tufjpe Tol votiou oUpavou, To dTroioy
Tapapével TTAvToTe &dpatov dvTelfev. Ak TouTo of doTepiopol adrol
koAoUvTan a@avels Sik v ‘EAA&Sa.

16. *Ovopacsiot Tdv dotépwv. a’. *Ex 6w &oTépwy pdvov of
30 AcumpdTepor gépouv iSiaitepov & kabeis Svoua, ouvnBws EAAN-
VIKT|S TrpoeAsUoews, Smws & ‘A pPKTOUpoOs (6 &8nyds Tfis “Ap-
KTov), fi &paPixfis!, émes & "AAT &ip (detos iTTéduevos).

B’. Tdoov Suws adroi of 30 &oTépes, Soov kal &Aot of &Aot, of
SpaToi xwpis TnAeokdmiov els EkacTov &oTeplopov, kafopilovran
SieBvdds pt Eva ypdupa ToU EAANVIKoU SApaPrTou & kabévas. To
YpSHua o Exel ouvfifws & AapmpdTepos &oThp TOU &oTepiopol: T
B 6 duéows &uudpdTepos K.o.K. OUtws, 6 B¢ Yy as, & AautpdTepos
GoTnp ToU Popeiov fuiopaipiov Tou oupavol, eis Tév doTepiopdy
Tis Alpas, Abyetar koi o Lyr (a TS AUpas).

'Edw & &oTepiopss Exn TeplocoTépous &rd 24 &oTépas, TpEyua auvnfes,
TOTE, PETA T ypéppaTa Told EAAnVIKoy dhpaPnTou YpnolpomololyTar Ekefva Tol
AaTwikoU. TTpoketptvou §¢ repl Tév Yrrohoimeoy doTépwv, TV SpaTdv cuvhBuws pi
T& TnAeokdTIR, &vTl dvdpaTos, Xpnopwomoreitar & &piBuds, pi Tdv Stoiov pépovTan
KaTayeypapuévol els Tols peyddous KaTaAdyous Tv doTépwv.

17. Aapmpétng v dotépwy. a’. "Omws SiamioTwver kavels
Gugows, SAor of &oTépes Stv Tapouaidlouy v i8iav AaumpdTnTa.
Mepikol elvon £86xws Aaumpoi, 2véd &Ahor paivovton dhovév kai &-
HuBpdTEpOL, B1& vé& KkaTafcousy €ls Ekefvous of dtroiol SraxpivovTan
HeTd BuokoAias.

*ATtd Tous &pxaious "EAAnvas &oTPOVSUOUSs Kai TTPO TTavTds Tov
‘Irrapyov kai Tov TTroAepatiov, of &oTépes Erafwounbnoav, dva-
Aoyws Tfis AapTrpdTnTds Teov, eis neyEln. To «péyeBosy Evods &oTépos,
OUVETTRS, Bev Ekppddel Tag TpaypaTikds Tou SiaoTdosis, dAX& pévov
TNV AQUTTPOTNTA Tou, &v OXEOEL TTPOS THV AaTTpdTHTE TGV GAAWY
doTépov.

L. Ot "ApaPes dvémrtuEay oAy Thv "AcTpovouiav Tpd TavTds &md Tov Sov
£ws ToOV ldov pX. aldva.
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p. ‘Orot o dpaToi, Bi1& yupvol 6pbalpov, &
oépes kaTeTdynoav elg €6 peyedn. Eis 1o mpdTov uéyeBos TepieAt-
gbnoav of AaumpdTepol, €is 16 BeUtepov of &uéows &uudpoTepor
ko’ Spolov 8¢ TpdToV, ol doTépes kaBevds TGV Emoptvewv peyebidv
elvan &uuBpdTEPOL EKEivey TOU TTpOTYOULEVOY, gvéd el TO EkTOV &VTI-
oToryouv of poAls OpaToi.

y'. Tlp&dTos 6 Meppavds doTpovouos J. Herschel ("Epoe)) Umré-
Seife, To 1830, &1 of &oTépes ToU o peyébous elvan 100 Popas Acp-
TrpéTEpOl TEY doTépoov ToU o' peyEdous.

Koré TaUTa, 2w L, kai Lg elvan ai AaumpdtnTes TéV &oTépoov
L,

T, 100. (1)

*Ex ToU SeSopévou TouTou, eUploKOpEV TOV Abyov AGUTTPOTNTOS
¢, TOV &vTioToryoUvTa &Td ueyEBous gls péyebos, OKeTTOUEVOL 5
s : "Av Evas &oTrp ToUu & peytBous elvan ¢ popds AT POTEPOS
&oTépos Tou oT  ueyEBous, TéTe, fvas &othp ToU &' peyebous o
elvan 2 gopds AauTrpdTepos Tou idiou &oTépos (ToU oT' peytbous),
v, doThp Tol y' ueytbous B& elvau ¢? Popds AQUTTPOTEPOS EKEIVOU.
Kot dxohoubiow &otip Tou B ueytfous 8& elvon kard ¢t AapTrpo-
Tepos Kol &oThp o ueyébous B& elvon KOTA €5 QOpPAs MEYCAUTEPDS
AQpTTPOTNTOS TOU GOTEPOS ToU oT' peytfous. ZUveTrads, B Eyxwopev
L,

1= 5= 100, duvdue Tis (1). ‘OmoTe, ¢®= 100 kad
6

ToU o kol o' peytBous O& Exwuev L= 100 Lg A

5
¢=V100=2,512.

‘Erropvass, of Gotépes Evog peyéBoug slvar katd 2,512 gopag Aap-
npotepor Exsivav tob dpicng Emopévov axepaiov peyéBovs.

8. Ak TéV TnheokoTiwv PAETOuEV &oTépas KOT& TTOAU &uu-
SpoTépous TEY dpaTév Bk yupvou dpfaiuou.

T& UmépyovTa THAETKOTI, GVaAOyws TS SlapéTpou ToU GVTI-
KEIUEVIKOU QaKkoU Twv fij ToU KATOTITPOU TV, Siaxpivouv GOTEPAS
péxpr ToU 2lou peyedous.

Al pwToypoagian elvan TepioodTepov gUaioBnTol &Tod ToV Sebak-
pév pos. Ak ToUTo, kKaTopbroveTal v q;co'roypcccpneoﬁv ue xobéve
Té&v TnAeokoTriwy doTépes GUUBPOTEPO! kore Eva fws BUO peyedn.
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£, "Omws elven QUTIKOY, 1) METOPao1s &Trd peyebous eis uéye-
Bos Bev ylvetan dmotducos. Ymépyer wévroTe B KAipdkwots Aap-
TPOTATWY. A& kaTaAAfAwv PWTOMETPV elval  SuvaTdy v ME-
TPNET) dxpiBdds 1) Aapmrpdng kabevos &oTépos, 1 dmola kol kabopi-
CeTau, 81 pdvov g Giepaiov péyefos, dAAY kol i TV BekdTwY
oUToU. OfTws, & dothp Aapmadia § (x ToU &oTepiopol ToU
Tospou) Exer péyedos 1,1, v 6 TToAuBeUkns (P Tév AiBUpwv)
elven 1,2 ueyéfous kal 6 Boaoi1A{iox o5 (a ToU Aéovtos) UEYE-
fous 1,3.

ot’. AlemoTtdin, 811 & Tév 20 AapmrpoTépewy &oTépuov, Tous
otroious XopaKrTnpilopey yevikéds cog doTépas o ueytBous, of 12 &youv
ACUTTPSTNTA TrOAY HeyaAuTépav TGV doTépwy o ueytBous. Ak Tou-
To, €ls TNV SkpIPfj KAluake TV ueyeBdov, xpnoipomololuey, e Meyo-
AUTepov ToU o' weyebous, T6 pndevikdv uéyebos. ‘O B Eyasg
mX- (& a Tfis AUpas) Eyer Heyedos 0,1 4 ATE (a ToU ‘Huidyou )

v oe

kxi & "ApkToUpos (a ToU Bodrou ) elveu 0,2 peytBous.

’E§ &Ahov, Umrdpyouv Suo &oTépes, ol dmroior elvan AopTrpéTepor kal Tol un-
BevikoU peyéfous. XpnotuoToioUpey 51" atTous &pvnTik& peyédn, Olrws &
tvas, O Kédvwmos (« Tfs TpdmSos TAis "ApyoUs), Eye1 péyeBos — 0,9 kal & Seu-
Tepos, S Zeipios (a Tou Meydhou Kuvés), & AauTrpdTepos Shwv TEY doTépeov,
elver —1,6 uey£Bous,

Mepikoi & Tév TAQUNTOY Tapoudilouy AcpTpéTnTa dKdun HEYaAUTEpaV,
Oltws # *AgposiTn (Abyepds), & AcumpdTepos TV TAGYnTEY, ¢fdver els TO
—4,3 uéyedos.

‘H maveéinvos Exer HéyeBos — 12,6 kol & fiA105 —26,8.

18. Té mAfifoc Tdv dotépwyv. a’. Elven YEVIKN 1) &vTUTTwois,
&1 oi &oTépes, TOU BAétropev, elven dmeipot kai 871 O fiTo paTaia 1
TpooTadeiar V& Tols peTpriowuev. ‘H ETUTTOIS Spws oUTh eivan
EopoAuévn, 51611 Shol of doTépes, dool oaivovTal Si1& Yubvou Spfai-
uol, elvenr  7000.
B’ A1td ToU Tou ueyeBous kal 2’ EE7is, To TAfBos Tév doTépv
ouvey@s olEdver. )
To mAfifos Tédv &oTépwv, Tous omolous  Suvdpeba  v& TAPATNPTTWHEY
HéXpls  Gou peytfous elvan 7.000 mepiTou
» 12 » »  4.10¢ »
» 21 » »  5.]100 »
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