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[TPOEAPIA TEQPI. KOIMETATOY

MPAZEIZ KAl ATIO®AZEIZ THX AKAAHMIAZ

ANAKOINQZIE ANTEIIZTEAAONTOX MEAOYZ
IZTOPIA.— Awowh émBiwoig eic Thv Poduehny, 676 "Iwdvyv. Boyiartidov.

‘H Awpuy EmiBiwsig elc v Pobuekqy, v Ztepedky ‘EANdda, eivar ouvnpety-
wévy pé Ty Aeyopévny Kddodov tédv Aweiéwr, dno Boppd mpdc Ndtov, xal thv
gyxatacTacw adT@Y eig Thv Awplda Tob dpoug [Mapvassot. Té iotopundv Tolto vye-
yovog g Kadédov, ©6 émotov 6 ZtpdBwv (9, 392) dvapéoer ¢ «ij tdv “Hpaxler-
0@y xdidodos ... xal 1@y ovyxarelddbvriwy avroic Awoiéwy», ypovohoyine AvEyeTaL
elg wov IB" aigva w.X., d¢ oo vov Bengtson, (Griech. Gesch., s. 27, 30, 46).

Tav mpaypatinétyTa T0b ioTopnod TodTou yeyovétoe THe Kadddov tév Aw-
piéwy ppreBitnoe xuplwg 6 Beloch, mpdToy udv elc v6 Reinisch. Museum N. F.
o, XLV 6. 555 &, Emeira elc whv ‘EXqvindy iotopiav tou, (Griech. Gesch. #x3.
B’ 1, 2, 76). Kat& tov Beloch % Kddodoc tév Awpéwy clvanr Emwénoig tév vew-
Tépwy: xal 6T «dvev T@v Hpaxdelddv 0ddspia dplotatar dwown xddodoc». 'ANN"
ypanth Twoapadoote, wpdTov 6 Tuptaiog, amdor. 2, 6 ‘Heddotog 1, 56, 6 ouxudidyg
1, 12, 6 arwy, Népor 3, 4, ta *Anmeondopata tob 'Epdpov, 6 Mavsaviae, 6 "Amol-
Adwpog, BeBaidvouy thy Kddodov tdv Awpiéwyv. ‘O Hammond (Brit. Schul. 32,
131 & xol 169 &) wposemddnoe v& dmodeily, xal Tolto EmiTuyde, 6Tt | yoamTy o
padootg wept tHe KaddSou tév Awpréwy elvar ddndopavie, dpod Hesuvhdn pe v
XPFoW ETYEPNUETOY YEOYPAPIXGY, TOMTIOTIXGY %al dpyatohoywdy: 7 Omodia 7wepl
THe mpaypaTindTnToc TV loTopweod TolTou yeyovdtog dv Hto Bdoimoc. ‘O Wilcken
(Griech. Gesch. 3. U, 1951, 6. 64) Mye: Goabtog 67 dvev Adyou AupisBnthdy %
ioTopwdTng Tob yeyovétoe ‘O Wilamowitz (Staat und Gesell. der Griechen,
6. 19) Séyevar 6t % Kadodoc, d¢ dveyvwpiodn omd tév dpyatwy, d&v elvon Suvatdy
vee Jewpndy mwdnoig, AN elvar alupwvog pé Tov dpdov Adyov. Kol &\oi, é¢ 6
Berve (Griech. Gesch. 1, 45 (1951), 3é;ovsar o¥v0. "AppioP trow dmipewe pdvoy
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diux Tivoc 680U of Awpreic xata Tyv Kddodov ano Boppd wpog NoTov nal yevixdg xal
v hemrouspeione Epdacav eig iy [ledhomdvynoov xat eig whv Kphtov,

Bt pouv oupBold dvrabda wept T3¢ Kadédov elvar vo dvelpw Tobg oradpode
elg Tolg Omoloug EoTddususay petavastebovteg amo B. mpog N. ol Awptels, xod Thv
630v Thv bmolav Axoloddnoay péxor Kewtne, axorovdey tov ‘Hpddotov, Gotig év 1,
56 Aéyer mepl adtdv. «( Awpmd @uly) énl pdv Aeuxadiwvog Paathémg olxee yHv Thy
Ot &l 88 Adpov tob “Eddyvoc iy om0 thv "Ocoav te xal tov "Olupmov
rwomny, xakeopévny 3 ‘lotndTv. 'Ex 8¢ i ‘lotiudtidog, d¢ Eavéorn omé Ka-
duelwy, oixee &v Iivdw Maxedvoy xadeduevoy. ‘Evdetivey 38 addig elc thv Apvomida
petéByn xal éx i Apvonidoc olitw &¢ [lehomdvvnooy 1oy Awpindv Exhfdn».

o dvedpeowy Tdv ioTopy araduwéyv i pevavasteboswe i Kadddov
dotnplydny: «) elg v yeowolmixiy dpylv T@Y petavasTelocwy &y yéver Thy
omolay 2EEdvxa elc Tx Ilpant. Tic "Anad. ’Adnvéy, Et. 1956, o. 82. Kata vadtyy,
x&de hadg petavasTedwy, TpdToV dvalnTel v& ebpy elg v véay maTpido T QuoLxd
TAcoverRTARXT THg wakaudg Emerta avalnTel dpotdTnTag THg madeuds elg Thy véav,
ol 6motat Tov ixavormololy xaTa TOv vépov Tob ‘Apiototélove. Ak ToliTo dmwodidet T
dvlpata TémwY T wadkadic elg Témoug THg véag, alppmva uE T Edapirig 61LOIGTY-
Tag adTdY: adTon elvot GpotdTNTEG TOMWY TWESWEGY, Gpetv@®y, Aopwdbv, xollwy, omn-
howd@y, Sacwddy, paloxpbv, Epuuvdy, Sppumddy, alaTtwy, TapamoTapiny, Tapada-
hasstoy, dppwddy .t B) otneiydny ele thy rupodloywdly cuyyévetay Tdv Awpr-
2&y Tomwvopdy e Kaddédou, Soar Siechddnoay. y) elc hv poppodoywdy 3EEMEwW
Thv 6molay ai dwpual Tomwvuplal dméoTnony, xaTek TYHY wWEpodov TEY aldbvwy, &mo
THe ioTopxFc pmeTavacTelotwe TdY Awprdwy . Oeosadiag el Xvtepeav FAhdda,
[edomdvynaoy, Kty xal Notlovg Kunhadag, dnwe Kirwva elc whyv Oeocsakiav, Kv-
rov el Ty Zvepeav ENddx, Kira eig viyv [ledomdvynsoy, Kiraworv elg thv Ke#h-
v, "Axvros tiig vicou M#Akou. Obtw Bondodpsda va elpwpev moiov eivar T6 ypovo-
hoynéic mpdTepov xal wolov TO UoTEpov.

Ev mpdtotg dtupmoloyind suyyéverx PeBarodtor zata Curtius (Gr. Etymol.!
156 &) wdv MEewv xv- éw, x0- Tog=omAlxwoy, xoidos, ‘Houvy. #dor=xoldpxta,
xowopdpoc = Eyxuog. Ak Totto 7 Swpwd Tomwvuple f Kitwa xal va 2E adviig S
2ofhpove dwprsti=Témov x0thov, mxpkBade v Kolkny Aaxedaipova (J. Hofmann,
Etym. Worterb. des Griech. év A. xb7oc). Thv adthv onpxciav eiyayv xoad ai dwpt-
xot Tomwvopiay, 8E d\ne oilne, Kipos=IlepparBixdy dpog (Ztpdf. 9, 442) xal Ki-
poc=0bpdvopog wohg Axdpas - avrog= «méhig ple <Hs Awpwiic TeTpamdiewss,
(Zvép. Buldvr.) xata Curtius?, 6. 518 &x pilme xvp—, Gev nupde, T6 xUpog, Aativ.

cubans, énl Témoy=xraTarvic,
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"Evupodoywy) ouyyévein xapaxtnpilet tog Awpinkg Tomwvoping Lloiov % Boiov,
800z tic BA. Qetroling (Ztpdf. 7, 327 xal 329): «whnasiov Ti¢ te¢ Maxedoviag xal
viic Oetroahiag mept o Ilotov Spog xad wyv Ilivdovs. Ilept tc Tpomiic w)B 3¢
Schwyzer, Griech. Gramm. 1, 207. 'Evtetdev Boiov, méhg tii¢ Awptdog [Napvao-
oob (ZvpdB. 9, 427). Bowai, deyatx wéhic tHe Aaxwvinsic wapk thy Madéav: Bowai,
wohig tic Kphtng xata Zvép. Bul ’Ex 7tob Boiov d&pog maphydn 76 é0vixdv ol
Bowwrol, oirwee, d¢ of Awpiele, dvixouy elg Thy SuTidy ENAvixyy 6pdda, (Glotta,
30, 155).

Ex Tob 3évdpou THg dyprocuxeds 6 Epwedg doymuatiodn f Awpwd Tomwvupic
6 “Eoweds natd Ztéo. Bol. €’ Eoweds, méhg Awpréwy tmo tov [lapvacsdy: ... €t
rol Oetrakiog &y xat "Ayatagy. Kat 6 "Epwedg tig Qeooading mpémer v& dewpi-
ot he Awpud Tomwyupie. Metayevéorepor Acfixoypdpor xal ZyohisTal ©g Ztép.
Bul. dotig dvaypdper «KdTwe mohe Ozooahing», «Kipog... dbo elct Kogor, # pév
MeppatPiog, H 88 Oevrakioe», dev Srevxpwilovy molov éx TévV Teidv Awpidy ore-
Spov e KadéSoo (Hpod 1, 56) 2wooby pt Tov yewypapmdv dpov Besoahize. Of
Teelc Awpixol oradpol elvar 6 e "Ofpuoe, 6 Tod "Oldpmov xal 6 Tjg [livdov. “O-
wolwg 6 Zyohwostrg Aloyivou 2, 116 ol 122 Myer «To 3¢ Adprov xot Kotiviov xal
‘Eowedy mwoklopata ¢ &v Oertakiz Awpidog». ‘Onwodimote dpwg 6 "Epwedg 7vo
Awpuy, Torwvopix ele thy Oesoakiny. Ak Ttobto xatk hv Kddodov Bpusayv xad
w6 wov Iapvaseoy wéhiopa “Howedr, xatx Govxud. 1, 107, 2 «Pwxéwy orpaten-
cdvrav & Awpdc v Aaxedxpovioy untedmolw Bowy xal Kutiviov ol "Epwedv»-
emavahopPBdver 3¢ tobto xal Zxddaxoc ([epimlove 62, ZrpdP. 9, 427 xal Zydd. el
Twdap. TTud. 1, 121). Ak Totito xal elg whv Awphv Meyapida tomwvupie *Eowid-
ms ravd 2rép. Bul. Awpeig énlong peta v émxpdtyoly twv elg iy Ilehomdvvy-
sov Bpusay xal slg Thy "Ayatay *Eowedr. ‘O ZtpdPwv 8, 333 Myer «(petd thy wd-
Bodov téw Hpaxdeddyv) dheipdn &v 4 [lehomovwviow t& dbo &dvn 6 te Alohixoév
xal 6 Awpwdy . ..», dvdwby 38 Alodowv (Axady) xal Awpiédwyv &v Iledomovwhoe
dramioTdver 6 ZTpkf., adTéd.

Iept e Awpiniic Tomwvopiag f [Tivioc anpetdve t& éE%e. Eic 16 ywplov tod
‘Hpoddrouv 1, 56, ¢ dvwTépw, capde mpdzertat wepl tob dpovg 7 Ilivdog, SuéTt mécon
ol &v adTd Avapepduevar TEPITTMOOELS elvat ywpdy, 0ddspin 3& mohewe, wopk T Ae-
yéueva &v P. Wiss. R. E. 20, 1701 (¥v. 1950). ‘H wéhi¢ Iliviog ti¢ Awpidog TMap-
vaoood (StpdfP. 9, 427 xad Zxbuvov Geogr. gr. min. 1, 220) mdavdtara Spddn
oo Tév Awpréwy elg dvapvnow opwvipov wélewg émt Tob dpoug [livdov. "H % Iliv-
do¢ tob Iapvaccob idpddn el avduvnow T Awpidic wéhewg Ilivdov, tiig év Ilep-
parPlo (Zxon TTwddp. Mud, 1, 121, I8¢ »al Kirsten & P. Wiss, R. E. 20, 1705),
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At 3£ Spéwy Spwvipous molerg én’ adTdy Eyopey xal dhdag d¢ Kvnule dpog xat mwd-
g (Zxoh. 61, Stpdf. 9, 426), Tdduy dpoc xad wéhig &n’ adviic (StpdP. 8, 358, 361),
«Kégpog IMepporfindy dpoc dpovopov xatowioy Exovs, 'Eobduavioc doog xat wéhic "Epd-
wavdoe, xatd Stép. Bul., Xadxle doog (Alrwhiae) xal «Xadxle dudvupos T Spet, v
xod Ymoyadnida xakotow, (StpaP. 15, 452). Katd thv KddoSov tav Awpréwy &An
wéhig [livdog voTuhtepa Tob Tlapvaoood wéyper Kehrng 3év Steachd.

Obrw 4 pxpx Awple Tob [apvasaod, duvdoews wédig 185 O yhw., xato piv
Tov Ztpaf. #ro TeTphmolie, xata Xtép. Bul. Tpimodg % Tetpdmole, xatk 3¢ Lyol.
[Tevddp. [ud. 1, 121 &&dmolig, vy Om6 Znbuvov xal Pouvx. dvapépetor Gg Tplmol.
*ANY of dptdpol obiTor TGV mwéhewy adTiic Suvatdy v dvapépwvton ele Stpdpou xpo-
vixdg mwepLodovs, W¢ xaTwTéow StsunpwileTon, Emopévwe BEv Tedreitar mwepl GLYXEYL-
pévay poptuptdy. [lifavey 88 Sweuey Teimokie 4 Tetpdmodc Tob "Oldpmwou vé Emhd-
odn perayevestépwe xat dvadoyiay THc pxpdc Awoetdog (158 Kirsten, v av.).

Totoutotpdrwg of Awpreis tiig Kadddov, elg avéuvnow tév toudy v Ocooa-
Aig ioTopixdy oTadpdy abrdy, Bpvcay dwd Boppd mpog Nétov véag méherg péypt
Koeftng pé wo adta wév dv Oeooakiy Awpnd dvépate, &AN v ©F wapddn Tdv ald-
ywy poppoloyinée xat pé véug xataliiere dupavilépeva. To ylmwoowdy Tobte @owd-
HEVOV TapaywYiic Tomwvuptédyv pd véag xavalfielg dtv elvar &yvwotov. ATt 25 At-
Tixfig €xopev dpyaing vomwvupiag of Kpdmeg, H Kowmd, ai Kpwnewi: 4 Kundpioooc
Pwx, H Kurapooie Meoo. 9 Acpnn Keht, % Adpmewx "Apxad.: § Aloox xal 6 Aus-
oog Kphiw. 4 "Eplxn, 4 "Eptxeix "Av7., 76 Epiniviov Qcoo.s  Aidddy, xat 9 Aldalix,
7 Alddherr, vnole: ) "Axpoupie xod 76 *Axpaipiov Bowwt.: 4 'Adpovia xol <6 Adué-
viov "Att. ) Pyyog Ocoo., | Phyein "Apx., | Pryale Avt. xox. Awx vc 2etd-
GEwg AOLTOV TOLOUTWY HOPPONOYIXGY VEWTEPIOLGY TGV &pyxiwy TOTWYLILIGY TTPOGL0-
ptlopev Tt To mpwrddetov nol T mapdywyov, Tl TO doyondTepoy ypovindde xab TO
vedhrepov. Ak tobto Juvdpeda va EmAilowpev xal Thv duePhyow, dv of Awpeic
xotx vy Kddodov xaténtnoay mpdrov v Kehtny xal 28 adwiic vag votiove Ku-
xhddag xat v [ledomdvvmooy, 7 dvrioTpdone, b imeotshpiiey 6 Wilamowitz (Staat
und Gesell. 6. 19. Der Glaube der Hellenen 1, 72). At 7 onpepwy, Kira ¢
votiou Aaxwving péper dwpwody Gvopa pé v xetddnbw -«, T émolov eival poppo-
Aoyixdg vemTepiopos Tob Zpyaiov dwpixol Tig Peooading Tomwvupion § Kdwwva.

Ex tob wémov 7 Kira duk Tig yvwotiig xatak. -tov Eoymuatiody To mapd-
yoyov 16 Korawy (I'. Xatl{ddu, "Axad. *Avayv. 2, 30). «Kdraidv ot mwéhg Kp#h-
ng» xata Zvéo. Bul. Metk whv TWBpuowy dnh. &v Aaxwviz T%¢ wékewe 7 Kira ele
avapvnow Tig &v Qescalia | Kitwa, of Awpels cuveyilovreg tiv Kddodov dmeft-

BdoBnoav mapk Thy duziiy Kpftyy els 3bo voidag, iy wlav dvopasdeioay o «d-
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T@v B "Axvros kel Thy Evépay 16 Axoitiov elg dvdpvrow tic &v Occoalin f Kitwa.
"Evretdev dmePiBaodnoay éxt tiic Aut. Kphtng dmov WSpuoay t6 Kirawor, Awpixdy
iSpupa. Xpovodoyuxdg Sk Tolito % Kira vic Aaxwviag elvar dpyarotéoa tic Konti-
%ijg wohewg w0 Kdraior firor dmé viic Aaxwving Gpphdmoay oi Awpielc mpoe xotd-
wenow  THe Kpfitng xal dyr dvriorpdowe (132 xal Bengtson, adtéd, o. 48). “Otu
N mopeix Tdv Awpiéwv wapx Thy Kehtny Axoloddnoe thy e dvew 630v dmoBiBdoewme
elvar obppwvog pé Ty yewmohTly dpxfhv, xad fv ai wopaxeipevon vioidec Stevxo-
Avouy dmofifacty xal eigodov elg Thy weydhny Enpdv. Obtw my. H Alywa Sk wag
gpxatag "Adfvae, 4 Edfowx Six iy "Avtindy, # Kéouvpor S w9y Trohityv Xepod-
woov. (Fried. Ratzel, Polit. Geogr. &3. y’, o- 232 &.).

Eig whv zaddhouv iotopuxiy 2EéEw ¢ Kadddov wév Awpiéwy Eupavileta
elg v Kpdvny, dg otadude, § vnole, nata Exdpvoy, Zraduxopoe § 342, &v Geogr.
Gr. Minores, 4 Koiry. Tadtnv 6 éx3étne Car. Muller tadvtiler pt iy d¢ dvo
vneida 70 " Axoitiov. Kata whv yvdunv wov § Kol eivar vedrepoe, ENAnvicTinde,
Timog u& Thy xavednbw -9 vl -a tHc Aaxwvixdic f Kira (3 Kolra, i8¢ dvert.).
Tobro loyder xal wepl 17 wohewe % Kby, vewtépov ENhnvioTinod timov, wapk T
Bulavtwe ‘Houvylo &v . Awpodwpieic, 182 xatwtépm, dvil tob dpyaédev mapadedo-
pévov 10 Kvtiviov tiic pxpds Awpidog tob [apvassob.

MevaPaivopey tdpa elg 2Eétaoy g Awpixic dmpidoeme elc Tov xBpov Tiic
aonpepwiic ‘Pobpeine.

Awpixiy émpBlwocw elg Tov ydpov T dpyaiog Awpidog tob [axpvaoood, xate
wotg Bulavtvodg xpedvoug, xatadewmviet % paptupic Bulavt. Ackixoypdpon tot E’ al.
w.X,, 7 wepl dipodweiéwr. ‘O Bulavtiveg k. AeEuoyp. ‘Halytog mapadapBdvoy
v etdnoty wapx Tob [Mpappatinod Awdpov, tob A’ ai. w. X, wepl Ty Atpodwpéwy,
Myer «Aidupog 38 (Awodwpteic wapadidwat) Tode mepl ThY . Ty xaToixobyTag 0bTw
Ayeodar, e 16 hipdtrew xod poxdneayv Exew tadtnvy. H matple t6v Apodw-
piéwv xata Afdupov fto ) xdpx % wepl Thy vy, ot iy KdTyy, 16 d\ote, nata
T avotépw, Kutiviov T apyaiag Awpidog Tot Iapvasood. Of dpyaior dnk. Awpreic
700 [Hapvascod ENipwTrov, 2éyw ¢ dooplag THc Yic Twy, pe peyshov wéydov wo-
plbpevor T& mpdg T6 (Hv. Totto loyler xat ofpepoy ik Thv adThy weptoxny e Lte-
peds ‘EAhddoc.

‘Houyfov "Adelavdpéng « Aipnodwpieic: oltwe dxdidnoay of dno [lelomovvioou,
apoplag yaAemdig Exel yevopévne, dmomioPévreg Sid Tadtyy THy advtiav xal xxTod-
oavteg wept ‘Pédov xai Kvidov. Adidvuos 3¢ Tode mepl tyy xdtny xatowobvrag, oltwm-
Ayeatar, dik T6 hipdTrew xod poydnpky Eyew Tabtyys.

‘O x&3E tob Houvylov péper .d19v, 6 8¢ Mougotpog Sihpdwoey Oirnr. ‘H didp-
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Buoig abtn elvar edpufc. ‘O Exdétng Spwg To8 Houyxfov M. Schmidt (Jena, 1858-
62) cuvemhMipomoe TO %evoy Tob xddixog: xTnyy dyod 3 Kdmy, d¢ dvetépn, Hror Thy
oy THe Awpidog t0 Kutiviov. Tatplda tév dpyaiwy Apnoduwpiéwy wopadider xat &
Subhak, Tov B b m.X. mbavise, (Geogr. Graec. Min. 1,48). <Ev 7olte &
%6hme (td Mnhiet) elolv of Awwodwoicic xakobpevor oide- "Epweds, Botov, Kutiviov>.
‘O &xddtne Tob Zxdhaxog Car. Muller dpeoifddder wepl Tig YvnoLéTnTog TOU Ywplou
<odTou T Zxblaxoe, dwad N dpyxate Awpls tod [apvaooot dev Epdave uéypr Tob
Modiaxob heyopévou xéimou. ‘H avridoyio Spwg adty dtv elvan loyupd, didtt Ta Gotx
<Hc Awpldoc xatk Tov poly Tiig ioToplag Suvatév va émeeteivovro % mepuwpilovro:
007w xatdk Tov Tyxohwathy tob [Mwddeov (MMud. 1, 12) 4 Awpls paiverar Emexveva-
uévn mpog Ndtov mepthapfBdvousa xat mwéleg T&e 6molag ddhote Bév mepiehdpPovey.
188 xatwtéow, Zyoh Mwddeov, TIud. 1, 121. EE d&hdou # mdhig "Axdoag #to xota
udv Zréoavov tov Buldvriov «mbhig pia tiig Awpindic TeTpamblewe», dvd ot Zrpd-
Bwve 10, 434 «tic 8’ Olratag xal 6 *Axdpag oti». Tobro onpatver d7u % mwéhig *A-
xbpag dMhote pdv dviixey sl¢ Thy Awplda, dAhote 32 dmeywptlero adTiig mepeddobon
elc Tobg Tpde Boppdv yettovae Otratoue, d¢ d%wog adtdy, (P. Wiss. R.E. 17,2289 ¢).

Meva tode Bulavtwodg xpedvovg rotaPaivopev péypr T anpepwii moy g dva-
Crrotvreg Awpiiy émBlwow elg tov adtov ydpov. Andady elg whv onuepwiy Emap-
yiay g Awpidog, Tob vowod Pwxidog, # émolo ywptletor w7g wpog A. Navmwaxtiog
& wob moTopod Mépvou, dvrioToryet 88 p&Alov wpog v apyxaiav Aoxpida Tav O-
{o)ésy, ebploxopey Thy mpwTebovsay abTie, THY xwpémohy 0 Adweixi. Tobto eiven
Awpuey EmBlwowg tév Aipodweiéwy.

Iept ii¢ Ementdoswe THY YEWYPAPXBY GVOPLETOY %aTdk THY EANNVIXNY dpyotd-
e, Ty Bulavewhy xal MetaBulavriviy Emoyhyv onpedve & ECHc. Apyixde Tl
dohpawvey 6 yewypagudg 6pog ‘Eldds &ml ‘Owspou, (N B, 683); "Emi ‘Opspouv 7o
wohig T PhdTdoc THe Oesoadinsic. Tov E al. wX. émt Oouxudidov % ‘Edhag
mephapPdver whoug Tag Omo ElhAvov xaToxovpévag ydpxs Ti Eofpawvey dpymdc
6 Yewypapueog Gpog Maxedovia xal 7 ohpowvey Emexvadele Tov Evatov aldva w.X.
¢ml Baothefov A vob Maxeddvog; w& 6pie i “Hmelgov v Omiiptav Sukpopx xota
The Spbpoug mepLddoug TH¢ iovoplag; Ag Eetacdfi 6 yewypapuudg Emiomg Gpog
Oodxn, dnd tic Bulavtwiic émoyfic péyer oiuepov 6 yewypagueds 6pog "Povueln,

3

amod Tie dupavicewg T6v "Odwpavéy Todpxwy péyer ofpepov. Ak totto div elvar mwo-
08300y, &v To dvopa Tig matpidog TdY Awwodweéwy T dpyadTyTog, N 6mola cuvé-
mnte Tavtilowévn ue T& G THg dpyxalag Awpidog tob [apvassod, ebpiorevon mpog
Névov tic Awpidoc, dmextewdpevoy péypr Tob onpepvod Awdwoixiov. Obtw Awpurd,

dxpiPéatepn 3¢ Apodwpixd, EmiBiwatg elg Thy ‘Podpelqy dvevploxretar elg 10 Adwplx.
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Mwooixéis 6 oynpatioude tob dvéuatoe Awwoeixe éx tod 29vixod dvépatog
ol Awwodworeis elvar 6padde. Abte ik tfic Bulavewie xatadhfewe - ixtos, ftig el
var N ATy xatad, -1cius f onpaivousa Tov Gvhxovta ei¢ T, G¢ tribunicius,
aedilicius, gentilicius, goynuatiodn w6 &ntd. Awwodwer-ixtoe, Awwodweixios = 6
avirwy elg Todg Apodwptels, xtipx TV Awodwpéwy, meployxd dvAxovoa elg Todg
Arpodopieic, 6g elvar t0 Adwplxe.

To yhwoowdv gawvdpevoy THg dvopoihoewe ddo Emaddflov cullxPdv, doyo-
pévwy dwo Tob adTob % dAlhou cuppdvou dAAG peTd TOD xdTOD QuwvAevTog, Tésov eig
v dpxatay ENvindy, Goov xal elc THv vewtépay, &v mooxeéve 3 — uo | do=do(w),
wapayer T0 Adwdwoixios — Adweirnior — Aidwoixt. Towdtne dvopordoewe, Gg GwEPO-
V030V — 6weposbvy, yetpwvodviig — xetwodvie, "Amodlhwvogpdyvrc — Aol hopdyye, Tapx-
detypara 3¢ (Gust. Meyer, Gr. Gramm. &3. v’ o. 393, I'. Xazl{i3dx, Meo. x. Néa
EAN 1, 323 &, "Axad. *Avayv., top. A, &3. B’, 0. 516. Tlept 8¢ < péypr Toude &7u-
poloytag tob 6vép. To Awdweint 3¢ Nux. "Avdpudtny &v Néa ‘Fotly, tow. 35, 1944,
601, émou xal mwoonyouudvy Brfhioypapin).

Evewddn tdpax 76 Chtnua, dv wévov of Awpieic tod [apvasood Enwmvopdsdy-
cav, dix Thv agoplav T Yiig Twy, Awodworels, N xal Awpieic FMwy TEPLOY Y.
At e tov Bul. ‘Holyiov Aipodwpteic éxadoivio xal Awpreic e Iedomowvi-
gou, avelaxpiBditou Guwe meproxdic adtiic. Kava tév [hodzapyov, (Amopdéyw. 1, 34)
Awodwpiele foav pévov éx [lehomovwhioon. « Awpwodwpreic, Zivodeiag woté yevopwévyg év
[eXomowriow, 8pddid Tva haPdvree amfipav: whavwpévoug 3¢ adtode dmedébato % &v
Pddey tpimohic. "ExdAdnoay 3¢ Six Todto Aupodwpreic». Ak TobTo, xaTd THY YVO-
wnv pou, dtv Y& Ato Tohpumedy va ioyvesdd Gt elc Thv dpyodTyTa, 6mwe of Boiw-
Tol xaxoloyulvro G¢ (@vree Omd T6 PBdpoc mavtode dxhnphpatoc (Awandpyou, Biog
EX. 14, ), obtw of dpxaiot xaveipwvedovro xal Tode Awpieic ¢ Awwodworeis,
hipdrrovrag Awptele. Anhoadh Adyw Tob pewvot Biov Tic Awpudic ulig d&v elvar
aveEhyntog % doopla tig yic adtdc (188 I K. Boyixtlidyny, 3v paxt. 'Axad. A,
31, 80). Q¢ mpdg thy cbvdecy Tob Edvixot Awodwoieic mapxtneéd 6TL Shiyor eivat
Ta @A obvdeta THg ENmviriic YAdaang éx Tiig A hpwde, G¢ hpodvie, Aiwoxdlaf,

Auportoved, ApoxipPiE, hupédwpoc.
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ANAKOINQZEIZ MH MEAQN

METAAAEIOAOTIA.— Ot peoo - foxovikol oxnuaticnol Potird@v tig V-
Mov xal 6 ynuiopds Tov*, $70 Anu. A. Kioxvea. "Averovddn vmd 1o
%. Todvy. Townakwvot.

<

Eic whv Avtoeny ‘EXdda dvapéper Pwkitag dix mpdTny popav 6 de Lappa-
rent (10) el w0 Bouvd KXdxoBa, Sutixdc t¢ Nowmwdxtov, Tode Gmoloug xatérale
GTPWUATOYpxQIX@e Elc TO Ueso - houthotov (peso - Adxawoy). [Tpdrettar gvradda mwept
ol xorTdopaTog TO 6motov wadkatdtepoy 6 Néyone (13) elyev éxddBer db¢ macohdnoy
oW npopeTdIhevpa. Avddoyor oymuaticpol Bwlitdy ebpédnoay Hmo Tob cuvyypapéwg
elc v aoPeotoldueny meproxy Tiig [IHhou xal palista elc T0 dpomédiov, TO Gmoiov

Sobrar dvatolmie Tig méhewg adTiig xot Tob Pouved “Ay. Nuwxdhaog, Gmep dvizer

> % L
EiSgEme—e i __.._._ﬁ) |
Eimaasi= :ﬁj /sﬁ‘
L —
( i
: /]
{ W. iz . p
= | \* o7 |
:1 ez " - .,
[ e il (Avvnpog ...
- 3 o

) |
Ay, W‘gg 4 Mrociyeiva '

\ Mi am'f;,_l JT
il bl -_\%i — !,.‘é[érﬂ"f
| ,"/ T
Bapcfus q

HArpaé 4:400000

Oéoeis fwbiuxdy dupavicswy asooyils lHiov.

el Thv "ASpxtinoidviov {dvny (6). Anhadh ol Bowbrtial Euoaviceg T#¢ [Tohov me-
proptfovTan elg TO xevTpwdy Tuiipa THE wepoxFc TalTng, wou xat’ dLoxhv wapou-
cwdklovrar ol vouppovhitixol doPestéhdor, Todvavtiov 3¢ dmovsiklovy éx Tol SuTixod,
S\, TiHe mepoydic Tob Bouvod “Ay. Nuxblaog xai vAsou Zgaxtnpiag, émou cuvavt@v-
oL xpTIOwol xal x&Tw - Horawmol doBestéhdor, dnwe Eniong Ex Tob dxpaiov dva-
Tohwrob, Evda Epoavilovrar vedTepx weTpwpxta xuplwg Ghvyorowixd. Al dupavi-

serg adTal ebploxovtan el Tag &EFc Tomodeoiag (7 xal 8): 1) Koxxwdlanza, 2) Kop-

* DEM. KISKYRAS, Die mittel eozéinen Bauxitvorkommen von Pylos und ihr Chemismus,
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3éMheg dpdpov ITohog - Kuvnyds, 3) Bop. xwpiov Iladnovepd, 4) IT43xc0g, 5) Mav-
&g, 6) Tewwdhaxxa, 7) Kapmavod xal 8) Katoiyiavvéixe - Aodre (pnmdév). Eig v
dtav {dvny dviner xadl % doPestoldued ook tig KAdrofa, émwe ¢ Philippson
(15, 302) elye mwodd &vwple dvTidneds xal deydrepov 6 Renz (17) map’ dhov dm
ot koyags ddedpmnosy adThy G¢ dvhixouvsay eig Thy moldvny Teimdlewe. Of Brunn
xal Aubouin dmo¥étouvy (3) d7u & Bouva KhéxoPa xal BapdooPa dvAxouy elg Eeyw-
pratyy Cvny Tob Maxpuvdpoug.

Eig thv meproxfv Nowmdxtou af Bwéitixal dpoavicelg ouvavt@vror xatd mwpo-
Tipnsw el Ty dvatolwiy whevpay Tob Pouved KAdxoPax, émwe mhnoiov Tob ywpiou
KodaBpotla el tac Féaeig Eepomhyado, Ala Zvddov, *Amdovhx, Metolnt xol Audk-
ocho. "Exiong elg thv »opuony tig KhdxoBa xot yapnhérepoy elg tag déoerg [amme-
deg xal Etpoyyuhdpayn. Buwkitng ebploxstar éntong avarolixdg Tig KhdxoPa mwhnatov
Tob ywplov Ptla nad elg thyv Sutieny whevpav i KAdxoPa elg thy oy "Adlpmevy.

* Yrmonetuevos dofeoréiudos. ‘O Bowkitne tic [MoHlov dmépuertar vog potob Ewg
Aevrob &ofBeotohidou pé vouppouvkitag padpou yewpoatos, oiTives dmwoTeholv yapo-
ZTHPLGTINOY YYWptape Tob dmoxeipévou dofectoridou. Ex i mapousing ot Num-
mulites perforatus (tomwo®. 1 zal 2) xal tob Orbitolites complanatus (towod. 4
éorg Kooive) cuvdyetar, 67t of doBeatéhdor adTol avihrovy eig Thv Aovtiioov Ba-
Dpidx Tob peoo - Awraivon. Kdtwh tév doPestohidowv adrdv Epyovrar dolestéhidor
pt Alveolina elongata xai Alveolina subpyrenaica leymerie tob Ompeaiov (6
npoodopopde Tob Ttehevtalow Gmd Reichel). IMpdxertar Snh. mept tév idlwv 6p1ldv-
Twv Tode 6molovg cuvavtdpey xod eig Ty KidxoPx, Todg 6moloug dvagpéper mpdTov 6
®. Néypne (14, 64). Eig thy meproyhyv i [Thov mapousidlovrar xdrwdev tdv dofe-
oToMBwy adTdv doBestéhdor mepiéyxovree Flosculina globosa éwiomg Tob Ompe-
olov. ‘H gmipdveix Tob Omoxerpévou Tév Bwbitév doPestolitov TR mepoyfic adTiig
elvot v padog, Oyt Gpwg Téoov Omwg elg THY WepimTwow TEHY AsPecToriVwy Tig
BwErropdpou Lwvng Hapvassood - M'nudvag.

* Yasonetuevos aofesréludos. Of BwEitoan ¢ [Tohou elvar suviduwg dxdhumor.
Ei¢ thv vomodesiav Koxxwéharxa - Kopdéhheg 6 omepnetpevog v6v Pwlirdyv doBestd-
Mboc gyxdefer ppode Novppovdizag (N. Fabianii) xal é\a Tpnpatopdpx Tob
dve Awxaivou. ‘ONéxdnpoc § oelpk TGY TETpWUETWY XDTEHY GO TOD Hved xpnTidi-
%00 péypr xal Tob Shyoxalvou Exer dmootH Thy énidpacty dodevdv dpoyeveTixd®Y Xivi-
oewv cuvenely t@v omolwy émTuxdhdy ele dpadd olyrhwe xod &vrixhwe. 'Apydrepov
Aoyw 2vtdvou Srxpphfewe T mTuywotyevolg adTiic palng dmiide Swxpehopog TEY
Bobitiedyv copdtwy, Gote vk mapousik{wvtar ofpepoy elg drxpopeTina SdopeTpind

onpeta (7)
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‘O oynuatiopog Emopévwg tév Pwiitév tig [Tohou elvar capc Hwratvinog
xod dvrisTouyel wpog Tode THe Navmdrtou xai tHg Aadpatiog (6). To dmepxeipevoy Tav
BwEitdv Ti¢ Naumaxtov ouvicTator éx pelavopaiov acsBestokitov mwepiéyovrog xota
wémoug dxlvoue xal whouslou elg Tpnuatondpx Tob yévoug Milioliden. Eig twag &é-
oeig dvw ToY Bwlitdy ebploxeTar Brroupeviolyog doPestédldog wayovg &vog pétpov,
Gotig mepéyer dodovoy mavida yasTepomidwyv ol Ehacpatolpoyyiwv Spakpbpou
p&oEwe, xaT& TOwoug O& xal hiyvityng mayoug SAiywv Ex. Tob w., 6wwg w. x. elg T
Yo Awohéra KadaRpodlxe. "Avwdey Tév 6pt{dvtmy adtédv Epxetor heuxdpaiog dafe-
otéhdoc pé voupmouritae, Discocyclina, Asterocyclina xAzw. Tob &ve - Foxaivou.

Bw&itnys Marpoosromnig 6 Pwéitng tig [lohov, dnwg not 6 t%¢ Navma-
%70y, SxpiveTtar TdY cuvitwyv Puwlitdy Tig Kevrpoumiic TEAhadog éx Tob @aol Ewg
Omompastvou 7 xdum xa@e - xTpivou yeduatds Tou xal gx Tob GTi Exel peydAoug
xol pdhoTa dpythholyoug miocolideue, wedypa aclvndeg elg thy (dvyy Tlxpvacoot-
Iuidvae. Zoviidwe mpdxertor wepl EmpfArwy &xavovioTwy QOEWBGY COPETWY, T&
omoix didouv dvtimwow Yneldwy PBwlitov cuvdeopévwy Six Bwbitindc dnlong Ghne
'Evtoc tév peydrov mioooridwv Srexplvovrar xal Suk yupvod Spdakpmolb pixpdrtepor
atpoyyvlot misadhdor Emiong dpyrhhobyor. Katémy Tobtov Sa mpémy of peyddor
mosdldor v Fewpntobv dg wpoidvTa Sixfpdoeme &Ahou mpoyevestépou BwEitov. Of
mooéhdor adtol dvtisToryoby elc Todg Pisolites composites tob J. de Lappa-
rent (11, 41).

Ex ¢ ouyxploeme Tdv dvagepopévmv Evtalida ynpuindy avaddcemy * xatapal-
vetat, 6T1 of peyddor adTol msséhdor TV Bwlitdv tHg [Tdov elvar whovouhTepor
¢ woptddoug palng elg Zpyidhiov, A& wTwydTepor adTic el oidnpov xal mupitiov.
‘H yapnhn mepentindtng tév Pubitiedy mosohidwv tiig ITodou eig wupitiov wapéyet
gvdipépovTa sToryeia dik TOV oynpatiopéy Té@v Pwlitéyv adtic. Elg thv pwoowny
BiBhioypapiay dvagépeTar, G7u of wioodhiBor elvar whoustdhtepor THg xupthSoug mklng
v Bobrdy el wupitiov (19, 269).

“Evtepoy yapaxtnpiotindy yvopopx tov Pobirédv tic [ddhov, dmwe xol Tév
7iic KAdnoPa, elvar | cuppetoxh elg whv cbotacty adtédv Tob dpuntol OSpapythhi-
Tou. 'Ex i SuvnTixdic dpuxtoloyixiic cusTtdcewg TéY PBwlitdv ¢ [Tohov Bdoer
ANpdy avahboewy xol SwehutdéTnToe, Evda hg StxduTta Spunta xatd THY Emefepya-
olav 100 Pwitov dvtdg Tol @TorA&f dewphidnoay 6 03papytdhityng xal 6 Barpitye,
oafvetar, T f wepexTndTNg TV Pwlitdv adtév elg Sikomopov elvar pixpotépx 7
elg Odpaxpythhityy: 6 0dpapythhitng pahiwta el Thy xuptddyn p&lav TapousikleTal

elc peyaliTepov mocooToy émt GAiod &pytAhiov wapx elg Tolg missohidoue. *Avridé-

* At dvakdoetg tav EMApvudy Buwbitdy Eyévovto elg T ynpetov tiig A. E. Buwfitar *Eleuaivos.
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Twe 6 payvnTitne dmepTepst elg Todg magoriBouve. “Ola TabTa onpaivouy, i of ma-
oMol Tév BwEitédy TobTwy Eyouv tmootii elg dvrovidtepov Padpdv Siayéveav
6t f cuvdeTindy; A adTdy, Gmep évioylet THvY Yvawny, 6Tt of mosdhdor adTol givar
Tepdytx &Alov mwpoyevestépou Pwkitou.

Avadoyor oynpaticpol Bwlitédy aAh& xpnTidindic Hlwmiag mwopetnondnoay elg
Thv Zifmplay, dxet Spwg 9 cuvdeTixh Ohn Tob mosohdiold Bwitou eivar wTwyoTépa
6y mocoridwy el¢ Fe,0; xad mhovstwtépx adtdv el Gdwp (5). 'Ex tév yxmuixdy
dvalboewy patvetar, 6t 9§ dvahoyie T,0,/ALO; elc thv ouvdetindy Shnv Tédv miooo-
Moy AapPdver zatd Tt peyoahutépag Tipds & 6 Tu eig Todg migcoiidoug.

Tevixdie wapatneeitar pia abfnowg tHg mepextiedtnrog Tév Loubitédy elg duc-
omopoy, adfavopévre Tig meptenTedTnTos adTdV elg payvnTiTny. Eig Twvag mepimtdd-
oeg 6 Pwbitne mepdyer dpdoviav xpustddiwy cudnpomupitoy, of émoiot elva cuvidwg
SukomapTol dvtog TR Pwiitindic palng, éviote Gpwg xal dwxtetaypévor elg daxtu-

Moug méptE Tav macorFwy.

Xnuuxai dvalbosic fofudy vije ITbiov

*Agud.

: 1 2 3 3a 4 4o d ba 6 6o
delyp.
SiO, 6.25 6.24 6.95 3.59 7.94 3.67 13.00 335 1004 3.28
FeO 1:80 1190 2.74 2.56 1.51 1.93 158 1.6
Fe,04 10.37 6.67 2254 2299+ 1671 1753+ 1398 14.43 979, I8
TiO, 2.88 3.07 2.91 2.61 2.63 2.75 2.63 3.30 3.12 256
(€O
H (,) } 1520 14.96 18.77 14.23 1403 14.81 1427 1474 1442 15.02
2
CaO 1.10 0.14 0.12 0.10 0.15 0.55 0.15 0.20 0.15 0.10
MgO 0.17
Al O, 62.90 54.04 5097 5648 5563 60.79 5446 6290 60.90 68,95
S 4.17
Awhvtotyg 86.70 86.80 81.28 62.27 + onpaiver 0hnog oidneog

Karavouy 100 AL,Oy 1@ Bowbirdy sic doyidlobya dpvxra

0 2 3 30. 4 4o 5 Ha, 6 Ga.

Koohwitng 5.31% 530 590 305 674 303 1908 283 2?2 g-;z
“Ydoapyihhitng * 6.98% 12.09 10.2g 1053 811 8.68 7.39 830 : ’
Awdomogov 3.04% 1.84 3858 3.19
Baupine 47579, 3481 3121 37.59

‘Ohnov AL,O, 62.90°/, 54.04 50.97 55.63
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s o ~ s . -
Avvgrixy dpvxrodoyiny oboracis Ty dvwtépw Lwirdy

Kaokwitng 13.42 13.40 1493 7.72 17.06 7.67 2795 720 2235 7.04
‘Ydgaoyihhitng™ 10.67 1850 15.73 16.12 1242 1328 11.30 12.70 8.8 9.6
Awiorogov 3.55 422 3.75

Bauwnitng 55.90 36.75 44.20

Mayvytig 4.17 8.82 8.24 486 6.23 509 5.33
Alpatitg 748 16.46 11.04 10.67 10.14 628 4.0
Povtikiov 2.88 291 2.63

'Acfeotitng 1.96 0.21 0.217

ITocootov l

Ydoueyithitov | 11.10% 2240 2010 1866 1458 1427 120 1170 944 912
di Shixot AL,O, |
Ti0,/AL,Os 4589, 562 57 522 476 452 483 525 512 3.4

Ot Bwéitar viig [Todov bpowklovv dpurtoynuinéc mpdg tode Pwkitae TiHe Now-
moxTou A& Sxpépouv TEV Ypovohoywds &vrioTolywy Tie Aahpatixg. Of Teleu-

Tator mapouatalouy NdENUévy dmdretay Sk Tupdosws, B¢ paiveTat #x Tob xaTwTépw

Tlvorrog.

8i0, Fe,0, TiO, CO,+HO, CaO AP,0,
1) Xwolov Pite Navmdxtou 6.07 18.46 3.89 15.39 0.76  54.17
2) > Kahafoodla » 10,99 20.09 2.61 14.38 029 5039
3) Ervenik AaApotio 5.06 21.95 3.03 18.00 51.96
4) »  (xirowov) 524 21.76 2.74 23.89 46.37
5) » > (x6xxvov) 11.90 20.36 2.94 18.45 45.35

‘H wapspfolh tob Bwlitinod xorvaouatog ¢ [Iodov petald doPestohifwy
oynpatiodévrwy dvtds daddoorng ompaiver &Ahayhy TEY QuaOXMNRGY cuVENREY
Tob ypov, EvBa ametidevro T &oPeotohbina adTa i(ApaTa, dMhady SixTapoy v
Tig {mpaToyevéoewg elg ThHv meploxNy adTthv T "Adpitixoioviov {dvng raxTd THY
1eco - RAxaoy PBodpide.

H &ewbig yoviddoug dovppuvicg petald dmoreipévou zal Omepreipévou dofe-
otodidov @V Pwbirév [Tidov xat KAdnoBax dnhot 67u elg Tig mepimrdoeg adtig
dev Ehafov ydpav dpoyeveTixal xwihoeg Evtog Tob Awxatvou, émwe mapousiklovrat
&M\ hayob xata Ty idfav weptodov. Eig thv B. Acdpatiov w. x. mapatnpsitar doup-

owvie petald Tob xatwtépov Aocutnsiov xal dvetépou Fwxaivov (20, 13). Eig iy

* IMpdrertar dvtabda mepl tijs peylotng duvatiig Tils 08papytAAitov, Sttt St tov bmoloyt-
opov adtol EMjedy 8An f meplooeix SBatog ywpls va Anedf O’ ddw, 8t Ev pipog tol SButog mepié-
xerar elg 63pofeldin aidnpou. Ta delypata mpoépyovrar dx tév &g xata ontpdv tomodeadyv = 1) Mohog
tomod, Aotxa - Mndév. 2) Xwpiov IIMdacos tomod. Koglvt, Bukitng copmayfs. 3) fmwe No 2 dAAa Bw-
Eltng miogohdde. 4) xal ) ywplov Kuvnyog tomodeaiaKopdéhdes, 6) Mihog tomod, Koxxtvéhaxxa. Ot
aptdpol 3a, 4a, Da xal Ga dvagépovrar el miagohioug Téy Seypdrwy 3, 4, 5 xal 6.

22
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Aexavyy v [apsiwy éxl wruxopévou xdtw - Aoxaivou Eravamadetar T6 peso-
Fdnawov (17, 163). Eic thv Bép. dve Kapotwdv mepioxhy tc Iouyroshautag
nopornpettar (16, 446) ple Evdo-nwxowvind, mriyxwo (med Tob dvw Aavtnstiov). Aute-
%G Tob "Qhovod xal dvtoc THe xapddpoc Kowxpiov mapethonoey 6 Néyene (14, 65)
aovppwviay petald oTpwpdTwy @hdoyou. Awx Tob 7poodopispob TéHV dmolibwpd-
Twv Tév doPestoldidy Evotpdoewy Tod @lloyov Todtou Omd wob Douvillé #
dovpowvia adth dvayetar elg To &ve Aouthatov. Ty meproxNy adthy 3&v HBuvidny v&
Emonspd® péypr ToUde mpdg dramicTwow TEY dvewtépw ExTedévTwv.

Adye amoustac elc Tae &v Aéyw weproy kg Tiig [THhou xat Navmdxtov wadarotépwy
CTpWRATWY, T& Omolx clc TWEPIMTWOW eSO - AWXAWIXGY GPOYEVETINGY Xwhioewy T
grexhilovro Omo Tod “Avw Aovtmolou, S¢v dmitpémeTan v& dmoxdeicwpey Touldyt-
atov dodevelg GpoyeveTindg nivhoelg elg Tag meploxdg Tabtag Al mapatnendeicar Ta-
Aavieloelg THc otadung TiHe Yaddoone slvar dmotéleopa wvicewy, altiveg Yo wpou-
xdhesoy plav dodevii wbprwow (Verbiegung) tdv mpoloutynolwy oTpwpdtwy Tic
weproyfic [Iohov %ol Nawmdxtou (Gvudwtieal xwihoeg Tig medtng pdoews g Ilupn-
vaixdic mruydoewe). To oy F& cuvéPn xal elg & dméloma TpApaTa Tie 'Adpix-
Twxoioviou (dvng, 6mwe Bnlone elg thv dmolavyy Tomdhews. To dtv péyper oTrywpic
Sty SiemoTddn f Umapbic Pwbitdv xal Exel, dpelhetar do’ évdg elg TO Yeyovig GTu
o mepoyal adTodl dtv Eyouv elobti xaddg EEepeuvndd xal &g’ Etépou elg To Gt T
FOXAWIRX CTPDUXTE THY TEPLoY &Y adT®Y Exouv, G éml 6 wAeloToy, daPpw i

‘H pxpa Swxpopk fhieloe Omepxerpévou xal OHmonepévov doPestoliBov omnuai-
ver 671§y Srrapayh abtn tHe ilnpatoyevéoewg xal ai ouvdiixar oxnpatiorod Buli-
Tou Jfipxecuy MikpOV YEOVIXOV SikeTTUX, Omep Otwatoloyel TO Mixpdv wEyog Tob PBow-
Evtixob xovtdopatoe THe meptoxdig ITohov xat Navmaxtou, ©6 6molov xupaiveTar pe-
~afd 0,5 xal 1,5 . dvadéywg THg dvayhipouv Empaveiag Tod Omoxeiuévou doBeato-
MOou. Todvavriov of dvristorxor Bwlitar vHg Aadpariag &xouy wohd pgyddov mdyog,
&Hote 6 Foxowvide Bubitinde 6pilwy v& FewpFton 6 omoudadrepog ele THY TEpLOXNY
TodTNV.

Ex <év dvotépw cuvdyovtar T EEfc: Kotk 70 peso- Adxawoy, 6ve el
whv meploxhy T [lddhov Emewpdrer Seppov xhipa (6), #oxwoe pix cuveyxhe Eapotg
Tiig mepLoyTic, Hrie xat dpydv xdmhobTar Nk T mwapousiag doBestoldindy 1lnpd-
<oy pt Alveolina, dtwa Sewpobvrar dg t& whéov &Baddi daddoox i{Apata, xal
Tehubde Sk THe avadicewg THg weproydic. Emmuoloddnce xatdmv dvraTiey dmoos-
Yoworg THe doBeotolduiniic adTig xépoou xal dmémAuctg T@Y AvDpaxik®y GAXTWY,
drotéheopa Tdv omolwy o 6 oyxnpaTiopds dml Témou, . elg dEwov mepBdddoy,

GpyMhobywy Pwbitinéy Shixdy whousiwy el wupttiov. “Otav pet’ dMyov 6 Tpfjpx
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wdTo THe yxéooou Eyéveto &PadNg ddhacoa, Hpyioey | dwédecic T@Y Hhndyv T cuy-
wayode, SAlyov wupttinod, Bwgitou pé Todg pixpode mosohidouve. To pH elg thy éme-
pdvetay THg dahdoone civar 8 (14), mep Swwaohoysi hy rataxphuviow SiO elg
mosbTyta dvrieToixeboay sl 5 /o THe pdlne Tob Lwkitov. ‘H ofidig Tév molvepi-
Ypov TuquxTtopbpwy, T& Omoix xatémmTov elg OV mwuduéva TR Aexdvng adTiig
tda dmetidevro Ta BwliTiedx Ok, Ednpuodpyer avoywywov mwepBaAlov, edvoixov
dk TOV oyxMpaTicudy apytihodywyv miscohidwy.

Q¢ yvwotdy, 1 YpdpuBwoig Tdv 63p0fedlwy Tob dpythdiov dmonTel dvarywyt-
xov mepuPdddov (1, 34) Eig 0 wepPdddov tobto dpeihetor % xataxphuviols Tob
owWfpou 07O poppvy awdrpomupitou, 6mwe Emiomg xal N peydln oxsTixddg TEpLe-
xtwdtng Tov PBwbitév adtdy elg paywntitny. Metd v amoydpiowy xatémy T
Foddoone 6 Pwéitne dwePpddn év péper xal puxpodpadopata adTol dmeTéleoay
Bexdirepov Ymoidac 7 xal wupiivag véwv miocohiBwy, oftwee Sk véxg ocuvdetixdic
Bwbitixfic Shne Eoympdrioay Todg masohduade Pwlitag ¢ [Idhov.

‘H peyddn zal oyedov dplovtia Extactg Tdy Puwbitixdy xortaspdtwy Tig [16-
hou dvioyler ThHy Exdoyhy, 6Tt 6 Pwkitnz odtog ameTédn elg Tov mudpéva &Padols
Yadoane. ‘H mwapathpnsie, 61t ta Pobitiek xortdopata Tig [T6kov 3&v mapousid-
{ovv drmocenvdioetg Tpog TO %évTpoy TGY suyxAivwy, olte T& &Aha pop@oloYixd (ot
vépsva, T& 6mole mapatnpodvron elg The XpxeTd mwruxwpévas Bwlitieks meployds
drwe elc thy Tic 'Edeucivog, mepl Tév omolwy mpaypaveudpedo elg &AAmy perétyy,
dpeihetar elg 70 67t af mweptoyal [T0dov xal Naumwdxtov v bdméotmoav petd Thy
anédeoy TV forawdy Pwlirédy Evtovoy wrlywow. Tolto Suwxarodoyeitor xod éx
~ab yeyovéTog, 6Tt T Zafixdic xwvhcews, xaTk Thy 6motayv EmTuywdnoay T ilpmaTa

TéV TEptox MY adT@Y, weonyHdnoay pesolouTiictor dodevels xuvices.

ZUSAMMENFASSUNG

Die Bauxite von Pylos, kommen, wie die von Naupaktos in der
Adriatisch - Jonischen Zone vor. Das Liegende, ein grauschwarzer Kalk, der
auf Kalken des Ypresiens mit Alveolina elongata, Flosculina globosa und
(nach Reichel) Alveolina subpyrenaica Leymerie ruht, enthilt Nummulites
perforatus, Orbitolites complanatus, was fiir ein Lutecien - Alter spricht. Das
Hangende, das dariiber ohne Winkeldiskordanz folgt, ist in Pylos sehr selten
zu finden. Es ist durch einen etwas helleren Kalk, mit kleinen Nummuli-
ten (N. Fabianii) des oberen Eozins charakterisiert, auf dem jiingere For-
mationen von Kalken mit Lepidocyclinen lagern. Diese Kalkserie, die in
flachen Antiklinalen und Synklinalen gefaltet ist, ist spiter stark zerstort
worden, sodass der Bauxithorizont in Partien zerteilt wurde, die sich heute
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in verschiedenen Hohenniveaux finden. Alle Bauxitausbisse befinden sich
auf der Ostseite des Kalkplateau von Pylos, das hauptsidchich aus Num-
muliten - Kalk besteht; sie fehlen auf der Westseite, wo die Kreide - Kalke
herrschen. In Naupaktos ist das Hangende ein schwarzer, bituminéser
Kalk von etwa 1 Meter Michtigkeit, der eine Binnenfauna enthalt; dariiber
liegt ein Exiniden fiihrender grauschwarzer Kalk.

Die graugriinlichen bis gelbbraunen Bauxite von Pylos und Naupak-
tos sind durch einen hohen Gehalt an Al;Os und durch einen geringeren
an Fe,0; gekennzeichnet. Weiter zeichnen sich diese Bauxite dadurch aus,
dass sie grobpisolithisch sind. Die Pisolithe zeigen unregelmissige ovale
Formen und sind reicher an Al,Os; und drmer an SiO, und Fe,O; als die
Grundmasse, d.h. als der Zement des Bauxits. Der Hydrargillit nimmt
einen grosseren Anteil des Al,O; bei dem Zement als bei den Pisolithen
des Bauxits ein. Ebenfalls sind die Pisolithe reicher an Magnetit als die
Grundmasse. Dies ist dadurch zu erkliren, dass der Diageneseprozess bei
diesen Pisolithen weiter fortgefiihrt ist als bei der Grundmasse. Es sei hier
erwihnt, dass der Diasporgehalt stets geringer als der Hydrargillitgehalt
ist und dass er mit dem Magnetitgehalt ansteigt. Das Verhiltnis TiO;, zu
Al;O; bekommt in Falle der Pisolithen geringere Werte.

Die Bildung der obengenannten Bauxite fillt mit einer Emersion des
Gebietes wihrend des mittleren Eozins (Lutecien) zusammen, und ist
durch Verwitterung von Kalken hervorgerufen. Diese Bauxitbildung ist
im Boden eines flachen Meeres unter Reductionszustinden abgeschlossen,
womit das klar ausgeprigte Schichtlager des Bauxits im Einklang steht.
Die Reduktionszustinde kommen hier durch den hohen Gehalt dieser Bau-
xite an Magnetit und durch die Eisensulfide, die oft um die Pisolithe he-
rum auftreten, zum Ausdruck. Bei einer spidteren Regression des Meeres
ist der Bauxit in situ aufgearbeitet, sodass seine zertriimmerten Stiicke,
Gerolle, als Korner neuer Pisolithen verwendet wurden, d.h. der groben
Pisolithen, aus denen der obere Teil der Bauxitvorkommen dieses Gebie-
tes besteht.

Die Michtigkeit der Bauxitlagerstitte von Pylos schwankt zwischen
0.5 und 1.5 m je nach dem Relief des liegenden Kalkes, der schwach ver-
karstet ist. Die geringe Michtigkeit dieser Bauxitkorper ist einerseits ihrer
kurzen Bildungsdauer und andererseits der in situ Aufarbeitung dieses
Bauxits zuzuschreiben. Deshalb weichen die Bauxite von Pylos und Nau-
paktos von den michtigen Bauxiten Dalmatiens stark ab. Es ist hier zu
betonen, dass sich in den Gebieten von Pylos und Naupaktos keine starke
intraeozine orogene Bewegung ereignet hat. Man hat nur Hebungser-
scheinungen der alt-pyrendischen Phase der Gebirgsbildung feststellen
konnen, die eine schwache Verbiegung des vormittellutetischen Bodens
hervorgerufen haben. Dasselbe Phinomen ist auch in der Tripolitza - Zone



SYNEAPIA THX 6 NOEMBPIOY 1958 341

zu bemerken. Die Tatsache, dass dort bis jetzt kein Bauxitvorkommen
aufgeschlossen wurde liegt daran dass: 1) diese Zone noch nicht eingehend
untersucht wurde und 2) die eozinen Abschnitte dieser Zone heute zum
grossten Teil erodiert sind.

Die Tatsache, dass diese Bauxitlagerstitten sehr regelméissig in gros-

ser Ausdehnung vorkommen und keine Auskeilung, gegen die Muldena-
chse wie diejenigen von Eleusis (cretazische Bauxite der Parnass - Ghiona-
Zone), zeigen, stimmt mit der Feststellung iiberein, dass im Pylosgebiet,
wie ebenfalls im Klokova, die spitere mittelalpidische Faltung sehr
schwach war.
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FLQMETPIA.— A Contribution to the Use of the Polar System /4y

Christos B. Glavas. *Avexowvddn dmd tod ». “Todvv. Eavddam.

The Problem, the Method and the Sources

The purpose of this paper is to report the result of an investigation
on the system of polar coordinates. The main problem is to show some in-
consistencies in the current use of this system and to propose a new form
for it.

The method followed in this paper consists first of an introductory
research of the origin of the polar system. Second, the system in question
is examined within the general framewark of the role of a coordinate sy-
stem in the study of geometry. This second investigation leads to the re-
velation of certain weaknesses in the present use of polar coordinates and
to the need of some modification.

All sources in the footnotes of this document, except magazine arti-
cles for which full bibliography is given there, are included in the biblio-
graphical references at the end of this work.

Origin of Polar Coordinates

The polar system was not known to the ancients and generally spea-
king to people of the pre - Cartesian period. The introduction of polar co-
ordinates is attributed in general by historians to Jacques Bernoulli (1654 -
1705). In his work Acta Auwditorium® published in 1691, to determine a
point P of the plane the arc AB of a circle K with center at the origin and
of a constant radius a is taken as its c<abscissa» while the segment BP
(Fig. 1) as its «ordinates. It should be noted here that mathematicians some
time after Descartes continue to use the Cartesian symbols x and y for the
designation of the coordinates of a point determined by coordinate systems
other than the Cartesian one.

* XPIZT. B. 'KAABAZ, ZouBoAn &ig tav xpiciv 100 molinod GUGTHHRTOS.
t J. L, COOLIDGE, 4 History of Geometrical Methods (1940), p. 221 - 24.
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The same Bernoulli three years later in the same magazine proposes
another coordinate system where the arc AB=a@ is taken as «abscissa» x
and the segment KP as the «ordinate» y (Fig. 1). That is, the coordinates
of P are (r, ag) in current symbolism. It is clear that the difference of this
system from the polar one lies in the fact that Bernoulli uses the arc AB
instead of the angle 9.

Bernoulli employs his system for the calculation of the radius of cur-

P

w

Fig. 1.

vature and for the study of the spiral of Archimedes the equation of which
is written by him as y=ax/c.

An important contribution to the problem of the origin of the polar
system has been rendered by C.B. Boyer in his articles in 7he American
Mathematical Monthly'. According to Boyer the introduction of polar coor-
dinates is made by Newton in his work Method of Fluxions and Infinite
Series written in 1671 and published in 1704. It is yet believed that the
essentials of this work of Newton were communicated by him as early as
1699 to his former teacher and predecessor in Cambridge Sir Isaac Barrow 2.

The mathematical historians Zeuthen and Coolidge agree that the
previously mentioned work of Newton has been composed in 1671. But the
earliest evidence for this supposition is found in Buffon's preface® to the

' C. B. BOvER, Newton as the Originator of Polar Coordinates. Zke American
Mathematical Monthly, 56 (1949), p. 73 - 78.

* H. EVES, dn Introduction to the History of Mathematics (1953), P. 334 - 35.

8 M. LE CHEV. NEWTON, La Methode des Fluxions (1740), p. V.
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translation of the same work of Newton in the French language in 1740-
A safe conclusion is that Bernoulli should be credited for priority of pu-
blication about a new coordinate system but if Buffon’s assertion is correct
Newton first conceived the idea of coordinate systems other than the Car-
tesian one and wrote (1671) earlier on them than Bernoulli (1691).

Newton in his work in question, which was translated from the ori-
ginal Latin to English by John Colson in 1736, grasps the general idea
of using coordinate systems other than the Cartesian one. He writes «hav-
ing the choice of several methods, the easiest and most simple may be
used»'. He then proposes various combinations for the definition of new
systems.

Fig. 2.

The system to which Boyer refers is defined by Newton in two ways.
Given the point D (Fig. 2) of a curve ADd (the symbolism is Newton’s)
the coordinates of D are x, which represents the arc BG of a circle with
constant radius AB=a, and y=segment AD. Therefore the coordinates of
D in current symbolism are (r,a8).

As an application Newton takes the curve x®—ax’+axy—y?=0 and
determines by the use of his system the length of the polar subtangent of
this curve. He also uses the equation y=ax/b «which is the equation of
the spiral of Archimedes» and the equation by=xx for the computation of
the length of the polar subtangents.

Newton employs another system in order to make the comparison
between the parabola and the spiral, which was a favorite topic of the 17th

! Sir Isaac NEWTON, Zhe Method of Fluxions and [nfinite Series (1736), p- 51.
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century. The symbols in the new system are not x and y but other letters.
Boyer attributes the change of notation by Newton to the need of avoiding
confusion between his system and Cartesian coordinates'. The coordinates
now of the point D (Fig. 2) are z=AD and the arc B’D=v. Therefore the
coordinates of D in current notation are (r, r@).

Varignon in an article in the Académie des Sciences: Memorres ap-
lies the afore mentioned system of Newton in making the comparison of
the higher parabolas and the spirals of Fermat. He does not make any re-
ference to Newton as the originator of that system but does refer to Jean
Bernoulli, giving credit to Jacques Bernoulli only for priority of publi-
cation %

P. Rossier in an article in the Archives des Sciences Physiques et Na-
turelles * maintains that Varignon is the originator of the system defined
by the arc £=AB and the segment n=BP (Fig. 1). This does not seem true.
For, as it was seen in the previous paragraph, Varignon simply uses the
system originated by Jacques Bernoulli.

In 1729, two years after the death of Newton, Hermann uses coordi-
nates from an analytic point of view. He seems first to have thought of
using a coordinate system for the study of loci ¢through the relationship
which vectorial radii bear to the sine or cosine of the angles of projection,
from the consideration of which the properties of curves flow as elegantly
as they are brought out in the usual manner» ¢, He gives formulae of trans-
formation from the Cartesian to his system. The point to be noted is that
he does not express his formulae in modern form but he uses z, m and n,
where z is the radius vector and m and n are the sine and cosine of the
vectorial angle respectively. Moreover, Hermann applies his system not to
spirals as his predecessors do but exclusively to algebraic curves.

Euler in 1740 seems to have combined the ideas of Newton and

! C. B. BovERr, Newton as the Originator of Polar Coordinates. 7ke American
Mathematical Monthly, 56 (1949), p. 74.

# M. VARIGNON, Nouvelle Formation des Spirales Academie des Sciences: Memoi-
res, 1704, p. 63 - 131.

* P. ROssIER, Application a la Théorie de I'Inversion d'un Systéme de Coor-
données dti & Varignon. dcadémic des Sciences Physiques et Naturelles, 24 (1942), p- 134-38.

¢ C. B. BovER, Newton as the Originator of Polar Coordinates. The American
Mathematical Monthly, 56 (1949), p. 76.
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Hermann on coordinate systems. He devotes a whole chapter to coordina-
tes in his Z/ntroductio in Analysim Infinitorum and gives the formulae of
transformation from the Cartesian to the polar system under the modern
trigonometric form x=zcos ¢ and y=zsin ¢ where the radius vector z
and the polar angle ¢ are distrnctly used for the determination of a point
of the plane Euler examines the limacons z=bcos ¢==c and the conchoids
z=Db/cos¢p=tc.

The name of Fontana is associated by historians with the polar sys-
tem. In reality what Fontana does is to provide the name «polar equation»
of a curve and to study analytically curves of the form r=£(g, sin®, cose).
His entire work however seems to have been influenced by Euler .

From the previous discussion one can see that Bernoulli, Newton and
Hermann all treat coordinate systems other than the Cartesian one. The
priority of publication undoubtedly belongs to Jacques Bernoulli. But it is
difficult to accept that Newton is the originator of polar coordinates. For the
systems of Newton are different from what is considered to be the polar
system and it is true that the slightest change in the definition of a gi-
ven system may produce a quite different one. Therefore none of the pre-
viously mentioned mathematicians gives the final refined form of the po-
lar system, which is done only by Euler.

The Role of the Polar System

A coordinate system in general is any collection of points and lines
that is used in order to establish a unique representation of the points of
the plane® The Cartesian system satisfies this definition. For the polar
system to a pair of numbers (r, 8) there corresponds one and only one
point P of the plane (Fig. 3) but conversely to each point P there corres-
pond infinite pairs of numbers (r, @ + 2km), where k=0, 1, 2, 3,.... There-
fore the polar system is not suitable for a unique representation of the
points of the plane.

However the polar system may be defined in a way satisfying the

and r)0 for r and @, then it is clear that each point of the plane is uni

' D. E. SMITH, History of Mathematics (c. 1923), V. 2, P. 324.
* A. D. CAMPBELL, Advanced Analytic Geometry (1938), p, 1.
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quely determined. Here in order to avoid confusion it is necessary to make
a distinction between a coordinate system whose ozly purpose is the re-
presentation of the points of the plane and another one which is used for
the study of geometry.

A coordinate system used in Analytic Geometry has a double role.
On the one hand, given a geometrical locus a system is used for the de-
termination of the corresponding equation of the locus. And on the other
hand, given an equation f(x,y)=0 the system (x, y) is used for the represen-
tation on the plane of this equation by its corresponding line.

As far as the first role of a coordinate system is concerned there are
infinite systems and the simplest in each case is the one best suited to the

&
M

N\ P(r, 8)

BI
Fig. 3.

conditions of a given locus . For example, for the equation of the ellipse
the most suitable system is the one which determines the points of the
plane as the intersection of two lines passing through two fixed points
(foci) and moving around those points. The resulting equation x+y=coust.
of the ellipse is of the first degree in x and y and obviously of greater
simplicity than the corresponding one in Cartesian coordinates.

The situation is different if one considers the converse proposition,
i. e. the representation of equations by lines. The system (x, y) to which
a certain relation f(x, y)=0 refers must be suitable for the representation
on the plane of all the analytical solutions of that relation. The Cartesian

1 C. B GLavas, «Plane Coordinate Systems in Mathematics Study> (1956), p. 62-65.
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system is naturally good for this purpose. But the same does not hold for
the polar and other systems.

Really, no one can guarantee that the solution of polar equations
will not give negative r or 8)360° It then becomes necessary to define ne-
gative r's on the moving around the origin radius vector. A rule is set up
according to which (—r, @) represents the point P’ (Fig. 3) on the oppo-
site direction to the lines passing though the origin and making an angle
equal to ® with the polar axis. But the point P’ corresponds to polar angle
180° + 6 and not 6. Moreover, the points (r, 6) and (—r, 180+ 6) represent
one and the same point P although the latter pairs may constitute two
distinctly different analytical solutions. Therefore the nature of Analytic
Geometry renders impossible the uniqueness of the representation of the
points of the plane by the polar system under the restrictions made on
the sign of r and the size of 8 (p. 346).

The polar system was used for a long time without knowledge of its

shortcomings. Space does not allow to cite some cases from various trea-
tises. Mention is made here only of an article by a distinguished mathe-

matician, Gino Loria ', and of a book by Pierre Boutroux. The former pro-
poses that OP= +r and OP'= —r (Fig. 3). He seems to overlook the case

of the pair (—r, 8) where —r=OP’ but to the point P’ corresponds the
angle 180°+ 6 and not 6.

Boutroux recognizes only positive values for r. He writes in a footnote
of his work Zes Principes de I’ Analyse Mathématigue? that the equation
f(r, 8) =0 does not represent any curve at all unless its solution 0=f(r) is
satisfied only by positive values of r. Thus according to Boutroux the
equation r+6?=0 does not represent any curve. This is as strange as to
say that the equation y+x’=0 in Cartesian coordinates does not represent
any curve. The previously mentioned book by Boutroux was published in
1919 and this is enough to show the extent of the misunderstanding of
the real role of a coordinate system in the study of geometry 2.

! Gino Lorra, Rémarques sur les Coordonnées Polaires. Z’Enscionement Ma-
thématigue, 1 (1899), p. 357

? PIERRE BOUTROUX, Les Principes de I’ Analyse Mathématigue (1919), p. 6.

* C. B. Gravas, «Plane Coordinate Systems in Mathematics Study» (1956)
p: 56 - 67.
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Polar System’s New Form

The polar system has another shortcoming which is a byproduct of
the previously described ones. Auguste Comte first observed that the
acceptance of positive and negative directions on the radius vector which
is a line moving around the origin is inconceivable and contrary to Des-
cartes’ basic assumptions. The latter defined the negative x or y on fixed
lines and on opposite directions to the positive ones. Such as the current
definition of the sign of r is equivalent according to Comte to accepting
positive r's above and negative ones below the polar axis which thus be-
comes the dividing line. This is illusory because r is a linear measure and
its sign cannot depend upon planar regions '.

The previous remarks lead to the need of a modification relative to
the definition of the sign of r. It is now proposed that given a point P
(Fig. 3) the segment OA(=OP) on the polar axis be taken as its r. The
segment OA is found if P is «projected» on the polar axis by the shortest
possible arc PA of a circle with center at O and radius equal to r. The sign
of r is defined positive to the right and negative to the left of the origin.
Thus the point M has coordinates OA'=-—r and 9=AOM. Moreover, be-
cause the points of the semi-lines OB and OB’ are projected by equal
arcs on both semi-axes OA and OA’ the points of OB have by definition
positive r’s while those of OB’ negative ones.

It is obvious that the above new form of the polar system does not
change the magnitude of the coordinates of a point of the plane. But r
being a linear measure has its sign defined on a fixed line. It should be
noted also that some other shortcomings of the polar system are not eli-
minated. Thus to each point there correspond again infinite pairs of num-
bers (r, 8+2km). The pairs (r, 8) and (—r, 180°+6) represent the same point
under the old form of polar coordinates. It appears that this trouble is
now avoided. This is true but instead the pairs (r, 8) and (r, 180°+86) take
the place of the previous ones and represent now the same point.

Under the new form of the polar system given the pair (r, ) one can
find its corresponding point by taking it on that side of the line @, which
is «nearer» to the positive or negative polar semi-axis according as r is
positive or negative number respectively. Thus given (—4, 35°) the corres-

! AUGUSTE COMTE, La Géométrie Analytigue (1894), p- 34 - 36.
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ponding point lies in the third quadrant and on the intersection of the line
0=35° with the circle of radius 4.

In the determination of a point of the plane by the Cartesian system
both coordinates x and y are any positive or negative real numbers. And
this holds both for the representation of loci by equations and for the
converse proposition. In the case of the representation of loci by equations
through the polar system under its old form the radius vector r is usually
taken only positive.

But for the representation of equations by loci or analytical solutions
of polar equations by their corresponding points r is taken positive or ne-
gative.

The above inconsistencies in the use of the polar system produce
some others as in the case of the determination of the polar equation of the
circle with center at the origin. Because the distance of any point of the
circumference of the circle from its center is constant and equal to a posi-
tive number a its equation is represented in textbooks of Amnalytic Geo-
metry by r=a, where r is evidently taken as positive. But the equation of
the same circle in Cartesian coordinates is x’+y*=a’. If the latter equa-
tion is transformed to polar coordinates then it becomes r’=a’ or r==a
which is not the same to r=a. This anomaly is the byproduct of the pre-
viously described double definition of the sign of r.

Moreover, Allendoerfer and Oakley® remark that the equations r=a
and r= —a represent one and the same circle. The fact that three polar
equations represent one and the same curve is characteristic of the polar
system in the case of curves which are symmetric with respect to the ori-
gin. Take as an example the equilateral hyperbola x*—y*=a’ The latter

. : 4 . ztg a
has three equations in polar coordinates, i.e. r=———=) r=———— and
\/ c0s20 \/ c0s20
—a . : ; - ;
r=\/_~ - Really, if for instance one substitutes =0 to the first equation,
cos20

then one gets r==ta. But one can take the latter two points of the curve
in question by the substitution in the second and third equations of 0°
and 180° for 6.

Analytic Geometry as invented by Descartes rests upon the fortu-

' C. B. ALLENDOERFER and C. O. OARLRY, Principles of Mathematics (1955), p. 275,
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nate combination of the idea of coordinates with the application of algebra
to geometry. The meaning of the latter is the establishment of a one-to - one
correspondence between a line of the plane and its corresponding equation
which must be one and only one as the case is if the employed system is
the Cartesian one. Under polar system’s new form the equation of a circle
with center at the origin is one, namely r==a, while r=a and r=—a re-
present only semi - circles. The same holds for all the symmetrical curves
with respect to the origin.

Conclusion : Polar system’s current form leads to certain difficulties
which lie in the fact that the sign of r is defined on a line moving around
the origin and not on a fixed line. Also the sign of r is usually taken po-
sitive in the case of the determination of the equation of a given locus
and positive or negative in the converse one.

By the proposed new form of the polar system the latter’s function
as a coordinate system becomes rectified in some respect to the Cartesian
one. Thus the sign of the radius vector is now positive or negative in
both cases, i.e. for the representation of equations by loci and the converse
of it. Also the sign of the radius vector is defined on a fixed line, the po-
lar axis, and is positive on the right and negative on the left of the ori-
gin. The latter is in agreement not only with the basic assumption of
Descartes, the founder of Analytic Geometry, who considered the coordi-
nates x and y as magnitudes on fixed lines, but also in accordance with
the logical and fundamental principle that the function of a coordinate
system should be the same both as to the representation of lines by equa-

tions and the converse of it.

HEPITAHRYI=

Eic w0y mpaymatelay tadryy yivetar Eétacty Tob mohixod cusThpatog el To
mhaioiov 10U pbhou Evog cuaTLaTog GuVTETAYMEVWY Elg THY GToudNY THe yewpeTplxe.
‘H {oropuun sloaywywmy Epsuva el v dpyxnv amorokinmter, 67t 6 Nebtwv zal 6
Jacques Bernoulli elohyayov pdv véax custhpata suvtetaypévey Sidpope tob Kop-
Teoavod, AARX T& SuGTAMATE Twv éxelva dixpépouy Tol dv xpricel wOAxOU GUOTHMX-
Toc. ‘Q¢ Epsupétmng Tob Telsutalov Fewpeitar 6 Euler.

‘Ev cuveyela Siamiotolitar 6 Simwlolg 6xomog VO GUGTHLXTOS GUVTETXYEEVLY.
Koata wpdTtov Adyov &v clotnpa cuvtetaypévov Exel G TPOOPLTLEY THY TRXPXGTAOLY
Tév onueiwy Tob dmmédov xata Tpémov povadxdy. To Kaptesiavdv slotpa elvot
@loel xatdAAnhoy Bk ThHY &wewéviow Tadtny. Atv cupPaiver Spwe T0 «adTéd xal ik
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76 mohwdy sloTnpe, 6mov val pdv ele Exastov (ebyoc (p, §) dvrisToiyet &v udvov on-
petov Tob Emmédou, GAN el ExacTov anpeiov Tob émimédou dvTioToryolv dmewpa (edym
(p, 8 + 2xm). 'Ev 7tobtoig 81 tidv wepoptoudy p=>0 xal 0220 <<2m gmtuyydveTan
% povadidTng T TRPXGTAGEWS TGV omuelwy Tob Emmwédou.

Kata v yxenotpomolnoy tob wolinod custhpatoc elg thy Avadvtixdy yew-
uetplay elvar avayxatov v& xadotatar TavToTe Juvath N amewxbvicig dvahuTindy &v
yéver Micewy Six T@v avriotolywy onpelwy. 'Emxedyn 3¢ 00d6hwg dmoxdetevon v dmecp-
Eouv Aoete pd dpvntiek p % wé 8=>2m, elvat pavepdy, 6T1 T6 Tohxdy oloTnume d&v dv-
Tamoxplvetar wdvToTe el TOv debTepov TolTov pbhov Tou, Gmwg To Kapreotaviv. ‘Emt
mwhéov, héyw Tob duvatod THe Omdplewe dovTikdv p, &&v (o, B) wapaTE TO oNpelov
M &zt t5ic OM, dmov O # dpxh Tdv cuvtetaypévoy, téte ©6 (—p, ) dptleTor ouv-
Hwe v& mopotd T6 onuetov M &ml <t dvtiBérou gopdc furevdelug OM .

‘O televtatog Gpiopde Tod ompelov THc dmPaTindic dxtivog eivon dvriBetog
xaté Tov Auguste Comte wpoc vae Baowde dpyxds vob Kapresiou, 6 émoiog 6ptlet
Tae GpvnTinde TeTEmévag xol TeTtaypévag dml avtidétouv pdv @opdg dAka oradepdv
fimatdvoy. Eic 10 wohxdv clotnpa t0 onpelov Tod p Gpiletar odyl éml otadepod
&Eovog &AM’ Eml Tiig xwoupévng wepl THY &pxMv EmPBatixd dxtivog.

Mix &M dvopaiic wpoxdmTel éx Tob yeyovétog, 67t T6 p cuvittwe AapPdve-
Tor YeTindv pév, Gtav mpdxertar v& edpedfi 1 Eflowolg wide xapmwdlng b¢ YewpeTpr-
%0l Témov Mpiopévav orpelwy, &pvnTindy 3¢ xatl Fetindy, Grav avTétwe EmuyeipTiTat
§ wapdoTaoie widc mohudic EEcdoeme Six THg dvtiaToixou Tng xapmihng. Oftw pé
70 TOMXROV GUGTHUE OO THY GUEPWYY HOPPHY Tou 6 xUrhog xal waox *xoepwmwdln, Gu-
peTpd g wpdg THv dpyhy, Exouv Teels é&wdaeig elg mohdg ouvteTaypévag dvtl
g, 6mwg elg Kapresiavag cuvretaypévag.

[Mpoc &pow Tev dvopahdy TodTwY TpoTelveTar, 6mwe, dodévrog €vog ompelou
M, hapPaverar g § 7 cuvhdng mohwed ywvie, AN dg p 0 edFlypappov éxeivo
Tudipe whroug p &l ToD moAwol &Eovog, TO Omotov edploxeTar dik «mpofolfigy Tol
M 27l wob &v Adye &Eovog ik Tob Ppayutépou duvatod TéEou xbxhou dxtivog p. To
onpeiov Tob p GptleTar Fetindv mwpdg & Jefik xal dpvnTiGY TPOG TX EPLOTEPX TG
dpxdic. Oftw To onpelov Tod p AapPavetar whéov émt otadepod &fovog xal 7 &&i-
GwoLE Midie GULPETEITIC TTp0g ThY dpx v xaumiing sivar plc pdévoy, edduypappiloué-
vou xatd Twe tedmwov Tob mwohnol mpog T0 Kapteoiavév ocOotmpa. Téhog # Totadty
dieudétnote Exer onpavTinde Tvag cuvemelag g wPog TOV TPdTOV THE TAPAGTAGEWS
T6v ouvdeTindy xptdudy énl Tob dmmwédov.

BIBLIOGRAPHY

1. ALLENDOERFER, C. B, and OariLEY, C. O. Principles of Mathematics. New York,
McGraw - Hill Book Company, 1955. 442 p.

2. BOUTROUX, PIERRE. Les Principles de I’ Analyse Mathématique. V. 2. Paris, Librairie
Scientifique A. Hermann et Fils, 1919. 482 p.

3. CaMPBELL, A. D. Advanced Analytic Geometry. New York, John Wiley and Sons Co,
1938. 303 p.



I0.

SYNEAPIA THE 6 NOEMBPIOY 1958 3153

. COMTE, AUGUSTE. La Géométrie Analytique. Paris, Louis Bahl, 1894. 564 p.
. COOLIDGE, JULIAN LOWELL. 4 History of Geometrical Methods. Oxford, At the Claren-

don Press, 1940. 451 p.

. Eves, HOWARD. An Introduction to the History of Mathematicss New York, Rinehart

and Co., 1953. 396 p.

. Gravas, CurisTos B. «Plane Coordinate Systems in Mathematics Study.» Do-

ctoral Dissertation. New York, Teachers College, Columbia University, 1956.
236 p.

. NEwroN, M. LECHEVALIER. La Methode des Fluxions. Paris, Chez De Bure I,’Ainé,

1740. 143 p.

. NEWTON, SIR ISAAC. The Method of Fluxions and Infinite Series. Tr. by John Colson.

London, Printed by Henry Woodfall and Sold by John Nourse, 1736. 339 p.
SwmiTH, Davip EUGENE. History of Mathematics, V. 2. Boston, Ginn and Co., c. 1923.
725 P.




