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* P.S THEOCARIS, The Aristotelian cosmos in the sphere of dynamics.
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TGV oTeviv Gplwy Tol vépov Thg eldinic xvijoewe, Sie Tol cuvdéouou Tov pd THY
3 / pA e \ ~ ) ’ ~ ~ A \ \ b !
anérutov &pvnoy Yo Tol *ApiaTotéhoug ToD xevod xal pé THv dmodiv Tov, oyETL-
%&¢ e Thy emidpacty Tob meptBaihovtog el Ty xivnow. ‘Enopéves, dpopd tag wu-

’ ) \ ’ ~ ~ ’
plag dpyds cuIMideme Tob Quoixold xbopov.

Ot Bputal Tig dropixniic 6y 0ATg T dpyatag “Edradoc Hioav of mpdror ol émotor

é0ecbpouy Ty Umaply ToD %evol Gg dvayratay ouvbiy Thc wwvisews. ‘H oddhy-

! 3 \ 3 \ 3 A / . \ Y ~ o~ o
Vi Tov admy Fto pwoomastind elg To péyietov: Ta PBaocwxd orouyela THg GAng
npémet va Sty wptlwvrar t6 & &md 1O dMhov Sk TH¢ dmovsiag g GAng. “Exactov
&ropov xweital elg T0 %evov péypts 6Tou cuyxpeousd? pé Eva dAko dropov. Toouto-
TpOTRG, el TOV xbopoy TGV dtéuwy xdbe SpasTnpibtne yewdTtaw dmwd xwiocelg eig
70 GmbluTtov %evby xal cuyxpodoels UAng pé Gy

‘H dpyh adrh Aro plo dmd tae Paburépac culMieic e apyatag ‘Erradog, evid
e 3 !/ 7 > 1 1 3 z ;2 z 3 Ie 3 A A LY \ e
N &rbppudlc Tne dmd Tov *ApieTotélny Tro pla dvrileoic, xat’ dpyny, meds T Oew-
plav. Metakd Tév modhév Adywv tdv mpoBinlévray dmd tol *Apiototéhovs xata
e Smdplens Tol xevol elg 70 Téraptov Tiiwe TGV Puody tov (Puowa 214B),
N ThéoY JapoxTneLoTind] Exppacis Tob TedTou oxéledc Tov dideton amd TV Twrp-
xato mpbtacy: (10 xevdy, doo TodTo eivaw xevdy, Oy déyetaw xapuiay dtapoodvy.
AV adtol gvvoel §ti T %evov dev Exer EeywploTd yemueTpind yopaxTHotaTING, 0bTE
EyeL noppioy amod tog WdéTrag Toc Pasikag Sk Tov xxbopiopdy tig Steubivoews xal
e wwhoews. Big 10 xevdv xatd cuvémetav S&v Omdpyer duvardre mposavaTOAL-
ouol eig Tov ydpov.

"Evrabfo dvagépetar dvahoydv Tt pé v &evnowy THe dmohdTov xivioews eig
tov Neutdwviov yapov. "Eav Omijpye pévo & adpa clg 6hbxdnpov 10 xevdy 7ol
ametgou ycpov, 8&v Ba 7o Suvatov v mpoadiopicwpsey sig adtd play Béow 9 piay
KOTHGTAOW XIVNGEWS, dt6TL dtd TOV GrOToY adThY TovhdyloTov V0 Gdpato amol-

~ o \ 4 \ \ 4 3 \ ! B o~ ¢
Tobvrar, dote v xaboploovy v Gyetindy xivnow eig dobdv mhaiciov dvagopdc. ‘O
*ApioTotédne d&v PArémel Tpbmov Snulovpyins TolodTov Thaslov dv T& copaTe dlo-
yopilovror T4 & and 6 dAov Bk Tod xevol.

Azopévov t1L 0ddels yewpeTpinds chvdeopos cuvdéer &v ciua weptBadhopevoy
amd TO xevdy pt Etepoy odpo, Bty Umdpyet Adyog va dmetxovilwpey ThY xATAGTAGLY
Tov elre Gg mpds Thy Oéowv Tou elte G¢ mpde TV xivyow. "Awd Ty émoyv Tob
Nebrwvos xoi évrelfev ol puoixol cuvilioay v Bzwpoly oV yGpov G Eva yewpe-
TEWOV TAaloLov Extevbpevoy Eml Tob %evol xol cuvdéov petadd Toug T& QUGLKE 67-

peia. ‘O *Aptototéhng dméppude piay puoly meptypapny Suk widc apneENRévns Yew-
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uetplag éxrewvopévne mépay ThY Oplwy Tig BAng. *Ev dvtibéoer mpbg Todg ouyypd-
voug &TalTios TOV yMpov pE TOV Gyxov, mANpwpévoy amd VAny, TawTtdtng 7 Gmole
dmoypedver Ty cuvéyetay ThHe Bane. Elvar yapaxtnoiotieov §t 6 CApiototéhng dtv
ypenorpomotel v MEW x@os, dAhd Thy AEw Béous S va Exppdoy THv Tomobesiay
dedopévou copatos. ‘H Oéoig clvar ouyxexpiuévog Bpog, didpopog dmd ToV ydpov,
Sedopévov 61 3ider yewpetpindy bpioudy Evdg eidiol onuciov &v oyéoet mpoe Ta
6hvopd ToL.

‘O ouvdvaopdg Ymd Tob “ApioTotéhovs THE Yewpetplag xal THg UAng Sk Tov
oYnRaTIoROY THg dwolae the Bécsweg dtv Sunpéper xabbhov pE Ty el ol yo-
3 \ \ \ ! ~ 7 4 ¢ v 3 \ 3 ’ ’
pov &md Ty yeviy Bewplay THc oyeTibdryroc. ‘H Bewpla adty éniong dmoppinre:
7y Nevtdviov dmewbviory 1ol ympov, G¢ eldovs &rneipov xutiov &vtde Tol 6molou
A A 7 ~ : ! 7] 3 ~ 2 ! \ ~ € a 3
1o Quotrd cOpaTe wwobvrar. AT adtol dmewoviler Tov ydpov Gg Ev eldog émi-
rowoviag 1ol cdpatos put o mwepBdihoy Tov. Elvar 10 obpa, 10 6motov xabopiler

\ ! ~n ! 7 \ 3 14 3 \ A !
Ty yewpetplay Tol meptBdiiovtds Tou, xal f yeoperpla adth Sev Sdvator Teyvn-
1&g va Saywptadf) &md adtd tolto 6 cdux. Kovd cuvémeiay &v guoudy onpeiov
elvae amhddg wio iStopoppla el o petpindy medlov mod 6 mwepuBdiher nal to medlov
adtd d¢v elvan xafbhov Evag xevhg y&poc.

Adtdg 6 culhoyiopds, dmae émione xal 6 tol “Aplototélovs, 63vyel eig Thy
% ~ ~ / o ) / ) ¢~ 7 \
&pvnowy Tol xevol. ‘O udapog dres dvtipetoniletar drd fuds ofuepoyv elvar ToOAd
Sidpopog &md 1O nevdy doyeiov ol Nedtwvog # tév ‘ErdAvev droutetdyv. ‘O Su-

\ ~ / 3 A 3 \ 3 ! {4 3 !
oTedg YBpog elvar mANENG dmd HAextpopayvnTiny dxtwoPoMav. Al émextdocic

v 3 ’ ! U \ ~ 3 \ \ /

7ov mepthapBavouy éntong medla Bapdtnrog xal Swamepdvrar dmd PapuTied wdpwTH.
Iagopolesg, Hmdpyovy medioe duvdpewv mepl Ta dTopo, &mTO Ta Gola To GUGLXG
@ ) { )
cohpata ouvtibevral, xal elg Tobg ywpovug Tob dTépov A Tol mupiiveg dmdpyet dAMY-
remidpaotg mapopotwy Suvdpcwy petald AV mpwtoyevdy cwpatidiwv. “H ouois-
s perald Tijs dyvtipetwmioews Yo ot CAgiotorélovs Tod meoflijuaros Tob cvve-
700G ychoov xal éxetvov ot Oewoovuévov eic Ty yevie Oewolay Tijs oyeTndTnTOC
elvar moAd dvdiapéoovoa, dMe yperaleTor TpoGoY Y Elg Ty edpuTépay ETEXTAGLY TGV
GUUTEQUGLATOY o)TEY.

‘H &pwnoig Tol xevod Eyer tololtov évdiagépov cig tov Apiototély dote vi
v &Eetdly xat énavddnv xal Omd Siapbpovs dmbeis. “Ev mdoyn mepunrtdoer,
ouvodilovrag Todg cuihoyiopods Tou, 6 'ApteTotédng dvapépst, ubvoy Suk va dmop-
oldm, v oupmépacpa 6 6molov medypatt dmoterel ouef Surtdimwew Tol Népou
e *ASpavetag o0 Tahdadov. ‘H &pvnoig tob xevol cuvdyeran Emopévrg dmd o
ravDaopévov cuumépaopa o Gmolov dmoxdeist Thy SuvatdtnTa pstaBdocwg cig To

Borov, amd éva péoov memepacuévng muxvdTNTOS clg Erepov Tol Omolou 1) TUXVETYG
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va elvar pmdevid, vl Eropévas 6 *Apiatoréhng cupmspatver étL dy & xbopog elvar
&v téhetov ouveyés, 0o mpémer va elvon pla GmAR GAéTyg, & Evialov c@po, xal 1o
odpo adtd mpémer va elvar memepaospévoy.

‘Emopévog, évé mapadéyetor thy Suvatéryra drepiopol el thv Swipeowy, thy
3 7 3 A 3 L4 14 L. /7 P4 yd
amopptrtel elg Ty Extacwy. ‘O xdéopoc émouéveme clvar memepacuévoc. [lepaitéom

P )
3 A € > £ A / > ~ 1 \ ) b} J 3
emewdn N avdyxy Suk TederbTnra dmontel, %ol Te doTpOvOXd Quvbueva &modet-
wvbowy, TV opatpdtyTa Tol xbopov, 6 xbopog elvor ik memepacuévy cpaipa, pé
Ty Yijv elg 10 %évtpov TG, xal Tx orabepa dotpa elg & Bpid Tng. T memepusuévoy
~ 74 / 3 ’ ) \ b / 3 \ \ !
7ol %66pov cuvayetar €miong xatd TOv “Aptototéhny dmd THV wuxAnyv xbvyouv.
YAMog Oa Empene vo mapadeyfbpey plav dneipov TaybTnTa.

3 > o G ’ ’ > = ’ o = e

H i8éa v 6 bopog elvar memepaopévog dmotedel mptopa g Suvauwixiic Tob
"AptoTotélovs xal g i8éug Tou THc Quawiic Bésews. *Ev dvtiBéoc mpdg Tolg Ieo-

\ 4 (3 34 ’ 3 / 4 ’\ ’8[ o~ 8 ’
COXPATIXOVG PLAoGOPous, 6 *ApioTotédns dmoppimter TV idéav THg Snutovpryiag,
Sty 0,TdNmote Snuioupyeiton mpémer xol v& xatactpépetar. Katk ouvémeiav 7
alwvidtng Tol xdopov émextelvetan xal mpdg Tag dbo ypovixas xateubivecs, T wa-
peABov xal 76 uéhhov. Adv ypsialetar v dvagpepbdf STt 6 *Apiatotélng nplver Suope-

~ A £, o 3 73 \ ! : i 72 ~ i
véig tov Hdrwva, éti éBdotoe Tiv xoapohayiay Tou eic Tiv Snuovpyiay Tob xbopov
\ ’ 3 ! o e " 4 \ 5 3 9 o
xai Tavtoypbves loyveileto &t 6 xbopos O Sixpxéon én’ dnsipov.

At dbo peyddor guiocogiral oyohat, dugavialeioar peta iy émoyiy Tob “Apt-
6T0TéNoVs, B&v mapedéynoav Tods véupous adrode. Ipdypatt xal of Zrwixol xal ot
*Emuinodpior Enaviplov ele iy Snuiovpyiay the xoouxi dEeribews. ‘H Oewpla Tob
,A & \ \ 3 & ~ T4 /! 7 A\ 8 \ 3 \

PLETOTENOVS BLax THY alevibTyTa ToD xb6ouov Tapéueive pio wal povadiey Growixy
10 %o’ By Thv dpyonbTyTaL.

Al dbo Baouxal doyal THc *ApieToteriuic puaikic pLhocoplug EEehiyBnoay xal

¢rpomonoufivoay elg THv guoiy 16y Stwixdy. ‘H tehcoroyuen i3éa dvepavicly eic

\ £ b \ 3 7 \ A A\
Ty Sudaoxnahioy Tev elg Thy whéov Eehiypévny Opnorsutiiy popehv e, TV pLop-
Ny i Ipovoias. “‘H &modig tob cuveyolc Tob xbapov Ehafev dupotdtny Suvepixiy
poppiy elg TV ook TEHY Lrwixdy. “Avedily d¢ 16 dbypa b dAa Ta uéln Tod
noouov elvar aAlmiocEaornuéva xai elvar adty) 1 arinioetdotnos mod petaroéme
TOV %00poY €is medlov puoixijs dpacTnoLeTYTOS, 1] 6ol diaydetan eis adTov xal ToV
ovvevaver gig & dvvauxoy civolov.

Al Hmobéoeig Tol *ApioTotéhoug i T memepacuévoy Tl xdopov xal Sk THY
amohutoy pvnoy Tol xevod d8v Eywav mapadextal &v 16 cuvdrw Tev péyel Tob
peoatwvos. Ol Trwivol Sietdnwoay iy drapby Evdg dmelpouv xevod, mepiBdiovrog
76 mencpacpévoy cuveyds tob xdopov. Oi *Emxodpror avémruEay iy Ocwploav 7ol

Acvxinmov xal Tob Anupoxoitov Sud THY &tomuny Soumny ThHe OANe %al ThHe &meloou
n
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Entdocwe Tob xevol elg TOV yGpov petafd xal éxtdg T@Y dtépwy. ‘O lwdwng ¢
duérovog, 6 6motog Elnaey el Tag &pydg Tob Bov aldivog w.X., Srxpuvel ug Ty oxé-
Y 61, &v dmousia évdg péoov xabustepocns, 7 TaydTNe Thg TTWoEWS dhvaTar
va @Bdom el 1o dmerpov. ‘H Srupwvobon Sidbesig ol Dirémovon Sia Thy Suvauixdyy
1ol ’Aptototéhous fito N Teheutala Aéfig xputixdic, eic Bdpog Tou, xara T yike
¢ty T 6moia mponyNOnoay Tob Iahalov.

“Yrapyovv éniong Evdeileic xpitiniic Sabéscws moAAGY dmd Tag Paouxag idéag
tob ’Apiototélovs, al omolar &yévovro xatd THY EAAMVeTIXNY Teplodov xal dve-
pépovtar elc Ta Epya Tob IMhoutdpyov. ‘O Pirewv 6 Bulavriog, 6 "Hpwv 6 *Adekav-
dpeds nal 6 Popatog Birpodfiog, Baciléuevor cic thyv metpapatixiy épyasiav 7
omola dvemtiyly &v 6 petald &mo Tig BadkhiaTindg unyaves B Eumeipindv pebédwy,
elofyoyoy pepinods Bacixods vopovs Tiig xvioews, §Twg Ty, TOV Yopoy Tol TapaA-
Mhoypdupou @YV TayuTiTev. Q¢ cuvémeix TV EmTevyudTwy adT@dY 7 Suvauixy
70D *Aptototéhoug tomolemibn el v mpaypatikAy TS loTopikiy TpoOTTIXYY, G
7 Bewpta 7 dmota fro xvplerg Baouxd xal Evdiapépovon dua Thy Evapliy Tijg paxpdc
avantdiewe THe EmGTHUYG.

‘H zereodoyta tob IIAdtwvos xal 1ol *Aptototéhoug ebpfixey dvtimdioug dxdun
wol ward THY Gpyondmta. ‘H dropuey Ozwpia Tol Anpoxpitov éBasicln éni mApng
wh Tedsoroyindic avripetomicens. "Etepog 60 xpitinds TH¢ Tedcoroylug HTo 6 pe-
ydhog pabnthe Tob ’Apierotélovs, 6 idputic THg ouoTquatixic Botavoroylag, 6
Ocbopasctos. Eig o Metaguond tov, 6 Ocbppactoc dupiBdddet S v &moduv b1
al odpdviar xuwihjoels &moteholy eidixdv Qauvbuevoy, odolacTinds Sidpopoy &md T
dvrioTouya Yhwe, cvumepthauBavopévey xal éxelvav tév EuBiny dvtey. Obteg, 6
Ocbppactos oupminter pE g dndlers TéY drouleTéy, o dmotol Ebempovy TV xi-
vnow adthy, O¢ & x T@v Pacudv croryeiwy ol edumavros, Emeg elvar xal 7
O, Ty altiav the 6molag elvan dofuavrov va Eminth T

“Oy adth % xpuid), Soov xal xatactpopuxy) xal &v elvat o Thy dmbpprduy
THe Teheoroyixiig ambdenc Tob AptaTotéhoug, 8&v xatmpbuwaey ofite xdv va T évo-
Moy alebnrdc. "Ev téher 6 xbopog Tol *Apiototéhong EEnrolotlince va xvplapyd
ele ™ dvBpwmivy axédy xa®’ By Ty deyatay xal Thv oyolasTixdy mepiodov puéypr
7ob 160v ai@voc. OBtz elvan Exminnrindy 10 yeyovde adtd 16 &t xatdpbwoe v
BeopnBF iSrawtépeg natddhnhog %ol v Swnefion THv Oéowy adthy, téoov el Tov
goyatov xbopov, Boov xal petd THY éupdaview Tol XploTlaviool.

Katd iy @uhocoptay tod Apiototélovs, 6 xbopog &motelel Ty LmeprdTny
Ex3hhwow 10D xavbvog Tig ThEews elc Td Tdumav. ‘H idéx adth Hro nardhmqrog
tboov ut TH veotpomiay THY ENMVIxHY, xate THY émolay B deyh i TdEews ouvé-

12
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mnTe W TAG dpyds THE OpardTyTog xal THE TeAetdTyTog, Grwe abrar Efeppalovto
3 \ \? ! o L T \ \ \ \ ! ~

el TV xoedMTeyvieny Snuiovpylay, Goov €miong xal ue v Bacwxny wioTy TEY
povobeioTinév Bpnoxedv tod Xptotiaviopol, tob Tovdaiopol, xal tob Mwauseha-

viopod, al émolat Bewpolv v mayxbopiov TdEw G¢ t6 Epyov Tol Anurovpyol xal
3 3/ ~8 2. 7

v Exgpacty The Qehnoeds Tov.

Katd ouvémeiay, 7 teheodoyind) idéa Sietmenln ¢ 68nyde S thy Eppmveloay
e pdoews Qupowbeion pé Ty dnoduv THe pecuwvixiic Opnoxeutindc oxédews. Ma-
np L) émione EEnogarioln clc thv *Apiatoteliniv dvrifeoty petald odpavol xal
Yiig, ptlouévy 8mng Ao ele Ty Aatpelay TGV dotépwy, T dmotag Tyvn dvevpionovral
%0’ Exgy Ty Sudpueray TG ENMixTic meptédov. Eig tiv Ocoroylay td@v povebeioti-
x&v mlotewy, 1 avrileorg adth Emaveppavichy €x véou, i Ti¢ TomoBerhoews ol
Ocol xal Tév dyyéhev Tou el Todg odpavols, el THY xabupay meploymy Tév’AptaTo-
Tedetov alwviey xwhsewy.

‘Emopévorc ©0 guody Sbypa Tol *Aptototéhovs mapéuevey g Sbypa dudk EE9-
rovra yevede. Kappta ¥ mposwmixdmys eig Ty iotoptay tdv Emotuédy xal wi-
\ 3 \ o~ y o \ 2 ~ 3 74 ~ 4
%pd¢ GpBpds copdy, xab’ Ay THv Sudpxetay Tol dvlpwmivoy moliTiopod, elyay T6-

o \ A N - 3 \ 7 & o 3 :
oov Pabelay xal poxpoypdviov Ty Emidpacty clc Tag oxéleis Tig dvBpwmoTnTog.
"H8% watd Ty dpyatay dmoyiyv ai anées Tob *Apiotoréloug Epepov THV Gppa-
~. &, 3 ! 3 ’ A e ! ! 3 ) A\ 1 3 1
Yida THe avetatng EEovstag, Thy molav pévoy GAlya TOAUNEA TVELUATH ETOAUNORY
vo: dmoppiYouy. ‘H &Eousia adty) xat’ oddéva Tpbmov aduvdrticey dmd Tag dvTimdAoug
npotdoels, g Swwtumwbelong ik THv prrocoplay Tob TMAdrwvog, al omoion gyé-
A A\ 4 - £ 18 \ ~ 3 ’ o ! ’E
vovto xatk 10 Téhog THe xAacainilg mwepLddouv xal Tig évaplews Tob peoawiwvoc. "Ev
ntdoy) mepimThoel el TV apaipav TEV Quoixdy EmioTnudy Bty dnijplev obolxaTind
\ 7 \ ~ ' ~
Srupopd. oxédewy petald T@v Sdo @LAocoPLEY.

01 Raoieol Eppmvevtal TéV TELEY peydhwy povoleioTindy Bpnoxerdv, Tob Xor-
otioviopol, 100 "Tovdaiouod xal Tod MowoaueOaviopol, dvéuebay tehinds Tag Paot-
wde dpyde Tie puiocoplag Tob *Apiototéhovg pt Thv OpnonsuTindy TwV GO
Tol ehumavrog xal %ot adTov TOV Tebmov petérpeday O cbvohov Tig prhocopixg
adtc, oupmepthapBavopévoy xal TEY QUOKEY TNG xul TEY xoouxdy TG dnddewy,
ele qvavrippntov Séypa. Kat’ adtdv Tov Tpémov, t0 EBvog o dmolov Ednurodpynae
wde Duoide *Emothpas xod why pebododoyuty dmomquovixiy oxéduy, ¢umodicly,
dmd Tov Soypatiowdy adthy, va meoaydyn THV dvdmTuEly Tev, Tépay TGV deyxdv
TV oTadtmy.

> ~ ’ ~ ~ \ ~ o~ \ ~

Ev 1) dmovcty tév melpapationdy xal 16V onuavtixdy xal xafodnynrixdv
¢mwofioewy, 1 Swdwasta Tie EmoTyrovinic dnplovpylag Heyioe va HTogéen petd

v Aapmedy g deywyv dvdmruEw., Ta medta onuela adriic ThE KATATTOGEWS
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gugavilovtar xate Tov 20v aldve w.X. Al cofapal cuvérneian TG xaTaoTAGEWG AdTTG
3 ’ 3 ’ ’ \ ~ - / ~ P 3 \
énedevalnoay dxdun mepiocbrepoy Sk g elobddov TEY mpoxatadhYewy elg ThHY
TEQLOY Y THG EMETAUNG, &l & TV GvaTTuEly TEY GToXEDPWY TAGEWY, oL 7xo-
rov0noay THy dvawEy The Avatodic xal The Absewe xatd v ‘EXpvietieny
gmoymy.

QH A 3 o~ ~ £ 3 A 3 4 1 ~ ~

mapoxun adTig TG dMulovpyixiic émoTune dmetélece pépog TG yevixiig
3 ! ~ 3 ! ’ 13 e ! 3 ! 1 \ \ \ 2
&xheldews Tob &pyatov xbopov, N 6mola Arorodlnce Ty mapaxuNy xol T Sidkhu-
ow Ts Popainfic Adtoxpatoplag. ME v Siadosiv Tl XptoTiaviopold T puotxa
ap 4 ! 4 \ / 7 o 3 ~ \ 1 3
npoBMpata xatéhafBov pévov Thv Seutépav Oéowy, doov dpopd TO PBacuxdv évdia-
!’ o 3 6 ’ A 4 ~ 3 € 4 \ \ A / ,E ~
pépov THc avbpwmbTnTog, TO 6molov Fito N oyéoig Tng wE Tov Anuiovpydy. *Ex tii¢
Sraledbews Tob dvbpdymov pé ta Lotixd Tou Evdtapépovta Sua Te QuoLRa Qavbueve,
e 3 ! 3 ’ 3 \ 4. o~ ! o e ’ 3 A
) &nxdmota EBonBN0n elc iy dmuiovpylay i wiotews 87 6 xbopog Fro xdT T
Edvov wal amduaxgoy &md Tov dvBpwmov.

"Ev ovoyetiopd ut to dvetépw, clvar évdiagépov va Oewponpey Ty peydiny
Smnpectay THv mpocpepleioay éx Tig dvantdfens T@Y EmoTROVXGY dpydvey xal
dmLoTNUOVIRGY payava, ol oTolal feytoay va Snulovpyolvral xatd TV *AXCGLKIY

! o~ 3 4 \ bg A 3 s 3 ! \ \
neptodov ThHe dpyarbétyTog xal Eruyov peydlne &EeMiewe, év ocuveyely, xatd THY
e \ 3 A ¢ 7 3 \ 3 / \ ~ o ! 3 \ \
Eviotiny Emoyny. ‘H mpbodog adty Enclérewve v Yvdow Tic QUcEWS ATO TOV
&Bpwmoy mépay T&Y Splwv TEY Tévre alclnoewy nal TV xaTésTnoEy Ixavoy va Hmep-
%epdon Ty &duvaplay &y alobioewy, Thy émolav 6 AvaLaybpas ledper G 1o
whprov gumédov edpéoewmg Thg dAndeluc.
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Av 7 yvwolohoyy mepiméTelr Thg cuyypdvov émieThuns elvan lowe 7 peyo-

7 3 S o A ! e e 2. 3 A ) \ U 3
tépa dmd Bhag Tog TepmeTelag, al dmotat dvexawvidolnoay xata Tiv abyypovoy émo-
yv, Tobto dpeihetan wvplwg elg THy dvdmTuEy TéHY pabnuatikdy Tod dmetédecay
70 xhewdt S Tov xabopropdv TéY vépwy The gicews. Elvaw danbic 87 6 xbopos pag
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The Aristotelian cosmos in the sphere of dynamics

The approach to physical phenomena by Aristotle was sprang from a
conception which held no key to the physical world, although it did some-
thing to offer for biological sciences, where Aristotle’s achievements were
the greatest. Moreover, Aristotle tried to fit all his findings into fixed patterns
and then tended to construct on them a general theory which he declared
as absolute. This dogmatic formulation, which was not supported by sufficient
empirical evidence may become dangerous. However, the basic contributions
on the principles of science developed by him were the first developed by
humanity and may be considered as the founding stone on the building of
modern science.

The leading principle in Aristotle’s view of nature was teleology based
on the axiom that everything happening is done for a certain end and that
the whole cosmos is the result of a planning. Aristotle’s philosophy is so
dominated by the principle of teleology that he used to be regarded as its
inventor, although it was well known that before him Empedocles was the
first to add to this principle the notion of force.

Moreover, Anaxagoras used a motive principle, which he called «Mind»
in his doctrine. Anaxagoras regarded mainly «mind» as the cause of motion
and virtually as a physical substance, but nowhere he mentions that the
«mind» functions on a preconceived plan designed to produce some kind of
order. Indeed, «mind» was explicitly mentioned as a teleological operation,
which sets intentionally things in the proper order, and the harmony of the
universe comes about through the force of an intelligent law aiming at
perfection.

This development reached its climax in the time of Plato, who, in his
dialogue Phaedo, puts into the mouth of Socrates strong words of criticism
against the «mind» of Anaxagoras.

Today we need only to look around us to see that the rapid advance
of the natural sciences in recent centuries began only when scientists stopped
searching for the true causes and confined their curiosity to the necessary
conditions of these causes.
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The perspectives of our modern cosmos were widened to us the day when
the scientists of the seventeenth century gave up asking «Why», or «for
what purpose» and limited themselves to the question «how»?

The scale of values imposed by Aristotle on the investigation of nature,
culminating in the teleological explanation of the universe, became the
corner-stone of his physics. Aristotle went still further and formed his theory
of dynamics on the supposition of an «intelligent nature», functioning by
deliberate design. He defines his own stand in principle in the course of a
refutation of those pre-Socratic philosophers, who regarded natural pheno-
mena as the product of «necessity», or, in modern terminology, of conformity
to mechanical law.

For Aristotle all conformity to law is teleological, like that displayed
in the creation of artists. This is a clear and unambiguous statement: «Nature’s
method is that of the artist, and conversely, true art is the imitation of
naturen. Accordingly, the scientist should approach his problem like the
student of an artistic creation who, from the details of the house, learns the
functions assigned by the builder to its various parts, or who understands
from the shape of a statue what the artist wanted to express in it.

This conception of natural phenomena as the striving for an end may
be fruitful and valuable as a guiding principle in those sectors of biology,
where the subject of investigation is the functional role of organic forms
and processes. Hence Aristotle’s great achievements in zoology and the
enduring value of no small part of his biological works. His treatises on the
morphology of living creatures read as if they had been written by a contem-
porary of ours, whereas his whole Physics is permeated by the spirit of a
world entirely alien to us, which begun to pass away from the moment that
physical science abandoned the teleological approach and replaced the ques-
tion: «for what purposen, by «how)y.

The teleological principle played a great part in the dynamics of Aris-
totle. The theory of dynamics is an integral part of his picture of the cosmos.
Aristotle took over the theory of four elements from the pre-Socratic philo-
sophers and wove all these theories into a system of cosmic values on the
basis of the antithesis between eternal well-ordered motion of the heavens
and the irregular ephemeral movements on the earth. He completed this
antithesis by stressing the essential difference in form between the move-
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ments of the stars and the movements of a lower region extending between
the earth and the moon.

The heavenly movements are circular, whereas those in our region are
complex, taking sometimes the form of straight lines. This scale of cosmic
values postulates the priority of heavenly over terrestrial movements and
the primacy of circular motion. The rotatory motion is a simple one and
can be eternal, whereas no other motion can be so, since in all of them rest
must occur, and with the occurence of rest the motion is perished.

The notion of the natural form of motion is connected with the concept
of natural place, which is the earth and the water. Both elements are, there-
fore, at the center of the universe. It is likewise clear that the natural place
of the two other elements of the pre-Socratics, the air and the fire, is in the
upper regions. As a result of this natural motion is the tendency of the various
kinds of matter, which are not in their natural place, to get to it from their
desire to occupy their proper place in the cosmos, thus connecting any de-
viation from its perfect order. In this way the natural movements become
the dynamic manifestation of the working of teleology in the physical universe.

Since simple bodies must have simple motions, we hold therefore that
the only single motions are the circular and the rectilinear, the latter of two
sorts, away from the center and towards the center. Then, a general formula
has been decided on that everything is definitely fixed and there is no place
for another simple body in our cosmos.

It may be argued that modern physics, too, proceed in the same way
and that the transition to relativistic mechanics involved a complete mental
revolution, just because the formulae of Newtonean physics had become a
theoretical dogma. However, there is an essential difference between Newton
and Aristotle. Experiment plays a far greater part in modern physics, so
much so that it plays now the arbitrer of every theory. Hence modern science
assumes a much more flexible character, its continuous progress being made
possible by a constant re-evaluation of its fundamentals. Aristotle’s approach,
on the other hand, not supported by any experimental evidence, failed to
observe the right balance between induction and deduction and came to be
dominated largely by the latter.

Considering now the two particular natural movements, the upward and
downward movement, they have been made by Aristotle absolute opposites,
thus disagreeing with Plato and others who understood that in a universe,
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having a center and a spherical perimeter, such concepts should be relative.
In the same way, Aristotle also turned «heavy» and «light» into absolutes.
This was the origin of an antithesis which hampered the formation of the
fundamental notion of specific weight.

In the same context Aristotle predicates weight and lightness in both
an absolute and a relative mode. He mentions in his book: de Caelo (307B)
that: «Our predecessors have treated of the relative sense, but not of the
absolute: They say nothing of the meaning of weight and lightness, but
discuss which is heavier and which is lighter among things possessing weight.
Let me make my meaning clearer. There are certain things, whose nature
is always to move away from the center, and others always towards the
center. The first I speak of as moving upwards, the second downwards».

Considering now the problem of Aristotle’s dynamics we may state that
the study of this question is in itself Aristotle’s chief claim to fame, for he
was the only ancient scientist, who worked on the development of a quanti-
tative theory in this fundamental field. This was a great achievement. The
mechanics of Galileo and Newton have shown us that the phenomena of
dynamics, which may seem to the layman as elementary, are in reality very
complicated.

We know now that the study of the laws of motion is entangled by two
factors, that is friction and resistance of the environment, which cannot
easily neutralized. The velocity of a moving body constantly decreases because
of these two factors. This fact gave rise to the pre-Galilean misconception
that the moving body has to be subjected to a constant force in order to
maintain a constant velocity. Actually such force merely serves to overcome
the opposing forces of friction and of the resistance of the medium. The
problem is further complicated by the fact that the moving body usually is
within the gravitational field of the earth.

All these findings of modern Physics are the result of experimental and
theoretical analysis of the various factors operative at the time of movement.
Since Aristotle did not break down motion into its component factors, it is
not surprising that his laws of motion do not correspond to the facts. Indeed,
Aristotle maintains that the distance traversed by a body is in direct pro-
portion with the force acting upon it constantly, and the time taken, and in
inverse proportion to the mass of the body.

But experience showed him that this law was only a very rough approxi-
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mation and that it fails completely when the disproportion between force
and mass is very great. He therefore found it necessary to qualify his law
and to give empirical examples in support of this qualification. In an
interesting passage in his physics 249B we hear an entirely different Aristotle,
an Aristotle who is far closer to us, than the one who dogmatizes about the
structure of the cosmos, never for one moment doubting the analytical power
of pure intellect.

Although his law quoted in the passage is not correct, its formulation
is, in two respects, akin to the spirit of our own times: it is mathematical
in form, and its validity is qualified by reference to experience. This passage
states that:

«...If (force ?) E moves I' a distance C in a time D, it does not neces-
sarily follows that E can move twice F half the distance C in the same
time... In fact it might well be that it will cause no motion at all; for it
does not follow that, if a given motive power will cause motion either of
any particular amount or in any length of time: Otherwise one man might
move a ship, since both the motive powers of the ship-haulers and the distance
that they all cause the ship to traverse are divisible into as many parts as
they are men» (Physics, 249B).

The various formulations discussed by Aristotle for his law show that
he was careful no to infringe the principles of his general law: «The larger
a body the more swiftly it performs its proper motion» (Physies 290A). « The
larger quantity of fire or carth, always moves more quickly than a smaller
to its natural place» (Physics, 277B). «The larger the quantity (of fire) moves
upwards more quickly than the smaller. Similarly, a larger quantity of gold
or lead moves downwards faster than a smaller, and so with all heavy bodies»
(Physics, 309B).

Furthermore, the quantitative formulation of the law was defined as
follows: If a certain weight moves a certain distance in a certain time, a
greater weight will move the same distance in a shorter time, and the pro-
portion which the weights bear to one another, the times too will bear to
one another, i.e. if the half weight covers a distance in x, the whole weight
will cover it in x/2». (de Caelo, 273B).

Aristotle’s law of falling bodies says, therefore, that the velocity of a
falling body is proportional to its weight. This law became widely known
through the criticism levelled against it by Galileo in his book: «Discourses



186 IIPAKTIKA THY AKAAHMIAE AOHNQN

and Mathematical Proofs» (1638). Galileo’s criticism of this law marked a
turning-point in the transition from ancient to modern physics.

By examining the problem of this law in more detail we can state that
the whole subject of the laws of falling bodies is of significance outside the
narrow limits of the law of a specific movement, through its connection with
Aristotle’s absolute negation of a vacuum and with his view about the in-
fluence of the environment on motion. It, thus, concerns the main principles
of the conception of the physical world.

The founders of the atomic school in ancient Greece were the first who
regarded the existence of a vacuum as a necessary condition of movement.
Their conception was radical in the extreme: The ultimate elements of matter
must be separated from each other by the absence of matter. Every atom
moves in a vacuum until it collides with another atom. Thus, in the world
of atoms all activity is made up of movements in an absolute vacuum and
impacts of matter on matter. This was one of the profoundest conceptions
of ancient Greece, whereas Aristotle’s rejection of it was also an objection
in theory and in principle. Among the many reasons advanced by Aristotle
against the existence of the vacuum in the fourth part of his Physics (Physics,
214B) the most characteristic of his way of thinking is expressed by the
sentence: «The void, in so far as it is void, admits no difference». By this
he means that the vacuum has no distinguishing geometrical features, nor
any of the qualities essential for the fixing of direction and motion; in a
vacuum, therefore, there is no means of spatial orientation.

There is an analogy here with the negation of absolute motion in the
Newtonian space. If there were only one single body in the whole emptiness
of infinite space, there would be no sense in assigning to it a place or a state
of motion, since for that at least two bodies are required, thus defining
relative motion in a given reference frame. Aristotle sees no way of construc-
ting such a framework, if bodies are separated from each other by a vacuum.

Since no geometric link connects a body surrounded by the void to
another body, there is no point in depicting its state, either in terms of
place, or movement. Since Newton, physicists have grown accustomed to
regard space as a geometric network spread over the vacuum and joining
together the physical points. Aristotle rejected a physical description by an
abstract geometry extending beyond the bounds of matter. Instead, he
identified space with volume filled by matter, an identification which neces-
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sitates the continuity of matter. It is characteristic that Aristotle does not
use the word «spacen, but «place», to express the location of a given body.
Place is far more concrete term than space, since it gives a geometrical de-
finition of a particular point in terms of its boundaries.

Aristotle’s combination of geometry and matter to form his concept of
place is not unlike the conception of space in the General Theory of Relativity.
This theory also rejects the Newtonian portrayal of space, as a sort of in-
finite box, in which physical bodies move. Instead, it pictures a space as a
kind of communion of the body and its surroundings. It is the body that
determines the geometry of its environment, and this geometry cannot arti-
ficially be separated from the body itself. Hence a physical point is simply
a singularity in the metric field surrounding it, and this field is not at all
an empty space.

This reasoning, like Aristotle’s, also leads to the negation of a vacuum.
The cosmos, as envisaged by us today, is very different from the «empty
boxn of Newton, or the Greek atomists. Interstellar space is full of electro-
magnetic radiation. Its expanses gravitational fields and are traversed by
gravitational waves. Similarly, there are fields of forces round the atoms,
of which physical bodies are composed, and in the spaces within the atom
or nucleus, there is likewise interplay of forces at work between the primary
particles.

This resemblence between Aristotle’s approach to the space-continuum
problem and that embodied in the General Theory of Relativity is very
interesting, but we should beware of drawing sweeping conclusions from it.

The negation of a vacuum is so important to Aristotle that he discusses
the question again and again from various angles. However, in summing up
his arguments, Aristotle mentions, only to reject, a conclusion which is in
fact an explicit formulation of Galileo’s law of inertia. The negation of a
vacuum results therefore from the absurd conclusion rejecting the transition
to the limit from a medium of finite density to one whose density is nil. Then,
he results that if the cosmos is a perfect continuum, it must be a single entity,
a uniform body, and this body should be finite.

Then, while he assumes the possibility of infinity in division, he denies
it in extension. The cosmos is thus finite. Furthermore, since the demand
for perfection requires, and astronomical phenomena prove, its sphericity,
the cosmos is a finite sphere, with the earth as its center and the sphere of
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the fixed stars as its limits. The finiteness of the cosmos also follows from
the circural motion; otherwise we should have to admit an infinite velocity.

The idea that the cosmos is finite is a corollary of Aristotle’s dynamics
and his conception of natural place. Unlike the pre-Socratic philosophers,
Aristotle rejects the idea of creation, since what is created must eventually
decay. Therefore, the eternity of the cosmos extends in the two temporal
directions past and future. It goes without saying that Aristotle ecriticizes
Plato for basing his cosmology on the creation of the world and at the same
time holding that the world will last for ever.

The two great philosophical schools appeared after Aristotle’s era did
not take up also these views. Instead, the Stoics and the Epicureans returned
to the idea of the cosmic development. Aristotle’s theory about the eternity
of the cosmos remained a unique individual opinion throughout ancient times.

The two fundamentals of the Aristotelian natural philosophy were de-
veloped and modified in the physics of the Stoics. The teleological idea ap-
peared in their teaching in its most downright religious form as Progidence.
The continuum view of the cosmos took on an extreme dynamic form in the
Stoic school. It emerged as the doctrine that all the parts of the cosmos are
interdependent — and it is this interdepence that makes the cosmos a field
of physical activity which pervades it and unites it into a dynamic whole.

Aristotle’s assumptions about the finiteness of the cosmos and his absolute
negation of a vacuum were not accepted in their entirety until the Middle
Ages.

The Stoics postulated the existence of an infinite vacuum surrounding
the finite continuum of the cosmos. The Epicureans developed the theory of
Leucippus and Democritus about the atomic structure of matter and the
infinite extensions of the vacuum in the space between and outside the atoms.

John Philoponus, who lived at the beginning of the sixth century A.D.,
disagrees with his argument that, in the absence of a retarding medium, the
velocity of fall would reach infinity. The disagreeing attitude of Philoponus
to Aristotle’s dynamics was the last word of such criticism for the thousand
years which preceded Galileo.

There are also many indications of eritical attitude to several Aristotle’s
fundamental ideas made in the Hellenistic period, mentioned in Plutarch’s
works. Philo of Byzantium, Hero of Alexandria and the Roman Vitruvius,
based on the experimental work developed meanwhile in ballistics and ap-
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plied mechanics, during the improvement of ballistic machines by empirical
methods, they established some fundamental laws of motion, such as the
law of the parallelogram of velocities. In consequence of these achievements
Aristotle’s dynamics were placed in their true historical perspective, as a
theory which was important as the beginning of a long development.

The teleology of Plato and Aristotle did not go unchallenged even in
the Ancient World. The atomic theory of Democritus was based on an entirely
non-teleological approach. Another keen critic of teleology was Aristotle’s
great pupil, the founder of systematic botany, Theophrastus. In his meta-
physics Theophrastus disputes the view that the celestial movements are a
special phenomenon, essentially different from terrestrial ones including those
of living creatures. Thus, Theophrastus joins forces with the atomists who
regarded this motion as one of the fundamental data of the universe, like
matter, the reason for which it is pointless to seek.

All these criticisms devastating as they were from sweeping the teleological
viewpoint out of existence, did not even succeed in noticeably disturbing it.
In the end, Aristotle’s cosmos continued to dominate human thought through-
out the ancient and scholastic periods, right up to the sixteenth century.
Nor is this surprising, seeing that it was eminently qualified to maintain
this position both in the Ancient World and after the rise of Christianity.

In Aristotle’s philosophy the cosmos is a sublime manifestation of the
rule of order in the universe. This idea was as well suited to the greek menta-
lity, in which the concept of order was blended with those of beauty and
perfection, as expressed in artistic creation, as to the basic creed of the mono-
theistic religions of Christianity, Judaism and Mohamedanism, which regard
the cosmic order as the work of Creator and the expression of His Will.

The teleological idea, therefore, endured as a guiding principle in the
explanation of nature, being woven into the pattern of mediaeval religious
thought. Long life was likewise assured to the Aristotelian antithesis between
heaven and earth, rooted as it was in star-worship, of which spiritual traces
are to be found throughout the greek period. In the theology of the mono-
theistic creeds this antithesis reappeared a new in the location of God and
His angels in the Heavens, in the pure region of Aristotle’s eternal movements.

Then, Aristotle’s physical doctrine was accepted as dogma for sixty
generations. No other personality in the history of science, and very few in
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the whole course of human culture, had so deep and long-lasting an influence
on subsequent thought.

Already in the Ancient World Aristotle’s views bore the stamp of a
supreme authority which only a few bold spirits dared to reject. This authority
was in no way weakened by the rival claims made for Plato’s philosophy at
the end of the classical period and the beginning of the middle ages. However,
in the sphere of natural sciences there was no essential difference of opinion
between the two philosophies.

The chief interpreters of the three great monotheistic religions, Chris-
tianity, Judaism and Mohamedanism, finally blended the main principles of
Aristotle’s philosophy with their religious conception of the universe thus
turning the whole of that philosophy, including its physical and cosmic
aspects, into unquestionable dogma. Then the nation which created the
natural sciences and the methodical scientific thought was obstructed by this
dogmatism to advance their development beyond the first stages.

In the absence of experimentation and significant and leading technical
invention the process of scientific creation began to suffer after its brilliant
initial development. The first signs of this appeared in the second century B.C.
Its serious consequences were made still worse by the penetration of supersti-
tions into the domain of science and the growth of occult tendencies conse-
quent upon the merging of East and West during the Hellenistic era.

This decline of creative science became part of the general eclipse of the
ancient World, followed the decline and the disintegration of the Roman
Empire. With the spread of Christianity, nature problems only took second
place to the main concern of humanity, which was its relations with the
Creator. By divorcing man and his vital interests from natural phenomena
the Church helped to create the feeling that the cosmos was something alien
and remote from man.

In this connection it is interesting to mention the tremendous service
rendered by the development of scientific instruments and scientific machines
which started at the classical period and formed a great evolution during
the hellenistic era and afterwards. This development extended man’s know-
ledge of nature beyond the limits of the five senses, thus enabling him to
overcome the «weakness of the senses» which Anaxagoras regarded as the
chief obstacle to ascertaining the Truth.

If the intellectual adventure of modern science is perhaps the greatest
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of all adventures inaugurated in the modern era, this is due to the develop-
ment of mathematics as the key to the laws of nature. It is true that our
cosmos has been drained of all the human content which it contained in the
Greek period; it is true that the naive world of senses is separated from the
world of science by an ever-widening chasm; it is true that undestanding
this world of science calls for enormous powers of abstraction and a profes-
sional and intellectual training which is becoming ever more rigorous. But
on the other hand this cosmos is continuously developing new and marvellous
contents which make the experience of initiated people not less rich than
the cosmic experience of the first thinkers of ancient Greece.

Then, it may be accepted that these same philosophers were among the
spiritual ancestors of our own era and they will not be doubted by anyone
who compares the heritage of greek science and especially its methodical
approach the vigour of its imagination and inspiration, its associative strength
and power of inference with the science of our own time.

If we should judge the contribution of Aristotle and the other philoso-
phers of antiquity by modern criteria we could at ease register failings, in-
sufficiencies and errors committed to their conception of the cosmos as com-
pared with our beliefs of modern science. But, this would be exactly to mis-
understand and misvalue their contributions if we judge them with principles
appeared many centuries afterwards, principles which have been developed
because of their ideas flourished for the first time during their time.

Within the limits set to their cosmos by history the Greeks through their
spiritual resources succeeded in weaving a marvelously rich canvas of thought,
which surprises us by its close resemblance to our own mental world. Within
the limits of their scientific language, they stated all the essential things
that can be stated about the conformity to law of phenomena, as regards
their number and sequence, and about the interrelationship of the various
elements of physical reality. Whoever makes a close study of the scientific
world of ancient Greece cannot but be filled with veneration as he can realize
that, beyond all differences and changes, the cosmos of the Greeks is still
the basis of our own cosmos.



