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Ewooywyn

v avyrn tov 21ov awwva to tvedpa Tov [uBayodpa tov Zdpov, pLrocoov, pa-

Onuatiko, yewpétpn kat Bewpnrikod NG povotkng anotehel 0to dieBvég otepéw-
ua, 600 TOTE AANOTE, QAPO SLEMOTNHOVIKNG TTPOOEYYLONG TNG Hovotkng. Emotnpovi-
Kol Topeig 6w  Movowkr Akovotik, 1 Yuxoakovotikn, i Yroloylotikr) Movaotko-
Moyia, n Zoyxpovn Movaoikr @ewpia, n AxyoptBuikry Movatkr), 1 Movotkr| Yuyoloyia
Kk.a. edpdfovrtat mévw oty [vBayopeta okéyn. Ao gthoco@ikr dmoyn, n aodnTikn
Bewpnomn Tov rxov oo £pyo Tov ITuBaydpa —péoa and apxEtvma CVUPOMOHWY Kal p-
unvelwv- avadelkvhouv To TOAVELOEG Epyo avToD Kat Twv padntwv Tov —twv [uBayo-
peiwv- oav éva onuavtiko Setypa g Iaykoopag IToATIOTIKNG KANPOVOLAG KAt Gov
pia aveEavTAnTn Tyn yia épevva kot HeAET).

Zav eAdxtoto gopo Tung otnv dtaxpoviki agia Tov €pyov Tov ITubayodpa tov Za-
o kot G ITuBayopetag ZxoAns, ev yével, to Epyaotripio Movotkrg Akovotiknig Te-
xvoloyiag tov Tpnuatog Movowwv Znovdwv g Ohoco@ikng ZxoAng tov Iavemnt-
otnpiov ABnvav oe ovvepyaoia pe o Tpnpa Mabnuatikov tov Iavemotnpiov Tov
Auyaiov, vto v aryida tov IIvevpatikov Kévrpov tov ITuBayopeiov kat tne Nopap-
xlag g Zapov Sopyavavovy emotnuovikn Sinpepida pe titAo:

H IMvOayopeix Ocwpnon 16 Movoikiis: pabnuatikés kar ptlooo@ikés Siaordoeig

H dupepida Oa mepthapPavel opuhieg amd Stakekpiuévoug mpookekAnpévovs, EAAn-
veg kat §évovg, kat Ba Sie§ayxBel otnv v Iapaockevr| 10 kat to Z&PPato 11 IovAiov
2009 oo Ivevpatiko Kévipo tov Arjpov twv [uBayopeiwv, ota mhaiota Twv ekdn-
Awoewv tov Peotifal Hpaia.

Baokoi Ospatikoi a§oveg tng dinuepidag eivar:

H nuBayopeta Appovia twv Zeatpav

IMvBaydpag kat oOyxXpovn HOVOLK) AKOVGTIKI] KAl YUXOUKOVOTIKT
IMuBayopag kat povotkoBepaneia

IMvBaydpag kat povaikn Bewpia

vBaydpag kat Aplotoevog

H enidpaon ¢ [vBaydpetag okéyng ato €pyo tov [TAdtwva

H oxoAr| Tov ITvBayopa kat povotkr| (PAdAaog, Apyvtac)
IMvBaydpag kat quadrivium

Ewoaywyy



Zuveopleg

ITAPAXKEYH 10 IOYAIOY 2009

9.00-9.45: IIpocéAevon, eyypagég
9.45-10.30: XcaupeTtiopoi
KENTPIKOI OMIAHTEZX
Zvvtoviotng: Avaotacia Fewpydkn
10.30-11.15: Xapalapmrog Xnvpidng (Kabnyntng, Tunua Movokwv EZnovdwy, ITa-
vermotnuo ABnvwv): Ilepi T Soprioews TG ITvOayopeiov povaoikg
kAipaxog pe Awpia TeTpdyopda katd THY Katiovox Sixdox (TOVOG-
TOVOG-Aeippar) CUUPWVWG TIPOG THY XPXALOEAANVIKHY paOnuatikyy Sia-
Swaaiov.
11.15-12.00: Friedrich Kittler (KaOnyntng, Humboldt-University, Bepolivo, Tep-
pavia): ITotog eivau 0 ypnouds Twv Aedpav; H TeTpakTyg.
12.00-12.30: AwdAeyppa
YYNEAPIAI: EPMHNEIA TOQN ITHI'ON
ZuvtovioTnG: Anuntpne Aékkag
12.30-12.50: Xpnotog Tep{ng (Epevvntic/Addokwy, Tunpa Movoikwv Zmovdwy,
[Mavemothpo ABnvav): Or retpayopdixés Siupéoeis Tov DiddAaov kou
10V ApyVTa: oyéon Bewpiag kou mpdéng
12.50-13.10: Martin Carlé (Epevvntng, Institute for Music and Media Sciences,
Humboldt University, Bepohivo): Apyvtag évavt Apiotééevov - pue Te-
Tpippévny avtibeon. Aout) kau avamrvén e Apyaiog EAAnvikig povot-
K1G OHUELOYPAPING: ATIO THY EVAPUOVIX OTHY HETATPOTTIA.
13.10-13.30: Nikog EavBovAng (Epevvntrg/ovvBétng, EOvikr) Avpikry Zxnvr), AOnva):
Nixopayos Iepaonvog: amo 1 ITvBaydpeio Ocwpio: otny Appovixn mpaéy.
13.30-13.50: Iwavvng Zavvog (AvamAnpwtrg Kabnyntrg, Tunpa fxov kot eikovag,
Iovio TTavemotrpio, Greece): Znueloypagic, puéoa Kol UETEVORPKWOY
OTO AVATOMKE TPOTIKE CVOTHUATA.
13.50-14.30: Epwtioeis - Xv{itnon
14.30-17.30: Meonpepravo Aakeppa, Fevpa (Eevodoxeio Gutod)

H ITvBaydpera Oedpnon e Movotkhg: pabnuatixés xat drhocodikés Siaothoelg



YXYNEAPIA II:
JuvToVvIoTIG:

17.30-17.50:

17.50-18.10:
18.10-18.30:
18.30-18.50:
18.50-19.30:
19.30-20.30:

20.30-21.30:
21.30-23:30:

YYNEXIXTEX THX ITYOATOPEIAYX ITAPAAOXHX
Iwdvvng Zavvog

Oowpag Anoctoldnoviog (Enikovpog Kabnyntrg, Tunua Movowkwv
Ynovdwy, [lavemotiuo ABnvwv): IvBaydpeies avtidfyers ota Oewpn-
K& TG fuavTIviG HOVOIKHG.

Oed6dwpog Kitoog (Addoxwv, ATEI Ioviwv Nijowv, EAAada): To mv-
Bacydpeto yopdiopa kau n avimrvén ¢ moAvgpwviag oto Meoaiwva.
Gerard Assayag (KaOnyntrg, epevvntiig oto IRCAM, Iapiot, TaAAia): ITv-
Oaybpas xou Leibniz. Mio Siedextixn ovoioag ko yYAOooag aTny povoix.
Avtwviog Avtwvomovlog (Epevvntrg/Addokwy, Tpripa Movoikwv
Ynovdwv, Aptototéleto Tlavemotio Oecoalovikng, EANGSa): Ava-
otpogh ITvBayopiopot; H mepintwon tov Iavvy Eevikn.

Epwtnoeig - Zu{fjtnon

A eppa

Svvavhia: Ki av o1 apiBuoi ipayovdovoay; (Eevodoyeio ITpwtéag)
Asinvo (Eevodoyeio [Tpwtéag)

YABBATO 11 IOYAIOY 2009

YYNEAPIA III:

JuvToVIoTIG:
9.30-9.50:

9.50-10.10:

10.10-10.30:

Zvvedpleg

EEYYQXH THXZ IYOATOPEIAYX APMONIAX

Xapalapmog Zmvpidng

TapovgaAlia NtGrovvn (Epevviitpia, Tpnpa Movotkdv Znovdav, Ila-
vemotho ABnvav) kat Xapdhaurog Znvpidng Movoiks tatpeiay.
IIvOaybpeieg mpooeyyioeis oTny evepyetTiky xpron ¢ Oewpiag.
Kwvetavtivog Nuapyxog (Kabnyntng, Tunua ®hocoeiog, TToaudaywyt-
kG kat Puxohoyiag, Iavemotrpo ABnvag): H IvBayodpeiog Sidaoka-
Mo repi Wyoxn¢ we appovia.

Mavrog Kaipaxng (Avaminpwtrg Kabnynrtrg, Tuqua ®Glocopiknig
kat IMaudaywyikng, Apiototéheto Ilavemotnuo Osooalovikng): Iv-
Oaybpag xau J.J. Rousseau.



10.30-10.50:
10.50-11.30:
11.30-12.00:
YYNEAPIAIV:

JUVTOVIOTHG:
12.00-12.20:

12.20-12.40:

12.40-13.00:

13.00-13.20:

13.20-14.00:

14.00-18.00:

YYNEAPIA V:
JUVTOVIOTHG:

18.00- 18.20:

18.20-18.40:

18.40-19.00:

19.00-19.30:
21.30:

Ytpatog Oeodociov (Avaninpwtrg Kabnyntg, Tunua dvowkrg,
[Mavemotiuo AOnvwv): To nliokevipixo ovotnua oTovs Op@ikovs

Yuvovs xou Tovg IvBaydpeiovs éws Tov avtokpdropa IovAiavo.

EpoTthoe - Zu{fjtnon
AdAeppa

IIYOATOPEIA MONTEAOIIOIHXH: H APIOMHTIKH
AATEBPIKH KAI AATOPIOGMIKH THX KAHPONOMIA
Martin Carlé

Thomas Noll (Epevvntrig/Aéktopag, Escola Superior de Musica de
Cataluny, Barcelona, Spain): AlyeBpixoi ovvévaopoi TG punxavikig
IvBaydpetog Aé&ng.

Moreno Andreatta (Epgvvntng, CNRS/IRCAM, France/Italy): H ITv-
Bayopeia kAnpovouik oty abyypovn uadnuatiky povoiky Oewpic.
Anuntpng Aéxkag (Kabnyntrg, Avowkto Iavemotnuio, EAAdSa): Oe-
wpie, aptOuds, appovia, ITvBayopiouds: maped8ov kot Tapdv ot ypdy-
UATA, OTO TVEVUX KOl 0TI HOVOLKY] VOTA.

Anthony Moore (Kabnyntrg, Department of Art and Media Scienc-
es, Academy of Arts, Cologne, Iepuavia). Avtifeta 010 pws: Axovoti-
k1 ApiOunTixy.

EpowTtioeig ov{ntnon

Meonuepravo AwdAeippa, Fevpa oto Eevodoxeio Puto

H XYTXPONH XYTKPOTHXH TOY ITY®GATOPEIOY KOZMOY
Gerard Assayag

Cort Lippe (Avaminpwtiig Kabnyntrg, Tpnua Movowwv Xnovdav,
Buffalo University, HITA): And tov ITvfaydpa péow tov Fourier oty &i-
abpaoTIKY] HOVOIKH] UE THV XPHOH VTTOAOYIOTWV OE IPAYUXTIKO YpOvo.
MuxaAng Tapovdaxng (KaOnyntng, Tunpa Mabnpatikwy, [Tavemot-
o Kpryne). Ané t IvBaybpeia Apuovia ota vevpwvikd Siktva.
Avaotacia Tewpydkn (Enikovpog Kabnyntig, Tunpa Movoikwv Zmov-
Sav, Mavemothpo ABnvav). Hvbaydpeia pildpata ot HoVTEPVE HOVAIKT
AKovoTIK: KoL YUXOXKOVOTIKH: ATT0 TO HOVOY0pdo OTA EIKOVIKG Gpyav.
Epwtnoeis - Zvlfitnon

ITavnyYpt 670 XwpLtdo Mot

KYPIAKH 12 IOYAIOY 2009

9.30-12.00:

Iepuynon (evmalivero opvypa, IvBaydpelo, vaodg tng Hpag kTA.)

H IMvBaydpera Oedpnon e Movotkhg: pabnuatixés xat prhocodikés Siaothoelg



[Tepthieig

1 | Iepi 0 Sopnaews 0 ITuBayopeiov povatkis khpaxog ue Awpto
TETPAYOPOL KATE TNV KotTlovan dtdoyy] (Tévog-Tédvos-Aeipua)
TUPPOVWG TIPOG THY apYalloeVIKNY padyuartikiy dudikaaioy

Xapalaprmog X. Xmvpidng
KaBnyntig Movokrg Akovotikng, IIAnpogopikng
AtevBovtrg Epyaotnpiov Movowkng AkovoTtikng Texvoloyiog

€ TNV évvola Hovotkr kAigag evvoolpe éva gOVOAO SLaKPLTWY HOVOIKWY VYWDV
M —€VTOG TWV HOVOIKWY OUXVOTIKWV opiwv yia ta avBpimva dedopéva (50-8.500
Hz)-, evtdg povoikod Staotipatog motkilov ehpovg, To 0moio oUVOAo XpNotponoLod-
HE Kat yla va ST)HLovpyOVILE KL VI VAl TIEPLYPAPOVLLE TT) LOVOIKT).

O IvBaydpag o Zaptog, Kateokevaoe TNy TPwTN okTdeBoyyo povowkr| kKAipa-
Ka, LOVOIKOD eVpovG £vOG Stamacwy. AvoTuxwe, Héxpt onpepa, dev éxope TAnpogopi-
€G amoO TNYES Yla TO WG akpBwg Kat pe mold padnuatikr dtadikacia katéotnoe Sie-
Cevypéva (oktaxopdov cvotnpa) Svo cuvnuuéva tetpdyopda (entdyopdov cvoTnua)
Kt wdNynon e1g TNV KATAOKELT AVTAG TNG HOVOLKNG KAIHAKOG, 1] OTtola PEPEL TO OVO-
ud tov. Aéyetat 6t Sev pag €xovy StacwBel ypantd tov ITuBaydpov, Stott aAlot vro-
otnpifovv 6Tt 0 810G Sev éypaye kATOLO £pY0 —Gav TOV ZWKPATN— Kat AANoL Loxvpi-
lovtat mwg éypaye pev, alla dev pog StecwBnoav.

Atagopot epevvnTég, LTTOBETOVTEG, TTPOTEIVOLV SLAQOPa OKETTIKA, 0TNpL{OpEVa
oty NoAto oxéon (3/2), yia tov tpomo mov o IvBayodpag edopnoe v opwvopo
HOVOLKT KAIHaKA.

To okentikd, To omoio Ba avantvyBei ei¢ TNV elonynon, Paciletar amokAelott-
KWG £1G ToV akyoptOpo Tov povoikol xwpiov tov IThatwvikob Tipaiov (35a1-36b6)
St Tov omoiov évag texvikog (Snuovpyikdg) Novg edounoe v Yoy tov Koopov.
Oa pnopovoe va vobéael Kavelg yia evhoyoaveig Adyovg —mov avagépovtal— Ot
¢toL evrjpynoe o IvBaydpag kat eounoe Ty povotkn kKAipakd tov, ebpovg evodg da-
Tacwy, TNV onoia —&ava SuoTuXWG- oL un yvwpilovTeg TNV apxatoeAAnvikn @tloco-
¢l kat Oswpia TG Lovotkn§ —OeeMWTEG TNG EVPWTIATKIG LOVOIKTG— EKOVTEG AKOVTEG
Katéotpeyav kat wg dopn kat wg Bog akovopATOG.

ITepipyetg
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2 ‘ Iotog etvat 0 ypnouds Twv Aeddov; H tetpaxtic

Friedrich Kittler
Kabnyntriig, Humboldt University, Bepolivo, Teppavia

ZTO napov apBpo 1 MuBayodpeta Bewpia TG povoikng avtipetwmileTat wg anap-
X1 OAWV TV EVPWTIATKWY EMOTHHWY. Ze avTiBeon e TPonyOoVHEVOUG HEAETNTEG,
onwg ot Johannes Lohmann, Walter Burkert kot Carl Huffman, n épevva dev Oa mept-
OpLOTEL 0TIV EUQUTN, pabnuatikr Staotaomn mov Sigmet tn oxéon avtr. ITio ocvykekpt-
éva, o ITvBayodpag kat ) axoAn Tov Ba e§etactovy 010 TAAICLO TNG EAANVIKHG WV -
TiKnG ad@aprtov, n omoia, ovoa n TPWTN avdAvon Tov Adyov, egehixbnke otnv pop-
@1} Tov opunpkov e&apetpov (Barry Powell). Mmopei va amodeiytel emotnpovikd ot
n IAdSa €xet kataypagel and kdmolov TpiTo PeTd amod vaydpevon, evw 1 Odvooela
elxe ypagei and tov idto to cuvBétn. It avtd o Adyo povo oty Odvooela yivovrat
avapopég oe paywdovg, LovOEG Kat 0TO Haytko Tpayovdt Twv oelprivwy. Méoa amnod )
QwvnTikn onpetoypagia ot EAAnveg Snpiovpynoay, oe dvo otddia, mpwta ta aptOpn-
TIKA Tovg oVUPOAa, Kat 0Tr ouvéxela SVO LOVOLKEG onpeloypaie (pia ya T ewvn-
TIKT) KL {Liot Yo TV 0pYaviKi (LOVOIKT)).

To obpewvo Staotnpa tov tpayovdiov twv oeprivwv (Od. XXII, 185) odrynoe
tov [TuBaydpa otn cOAANYN NG évvolag TG appoviag (Sta Tacwv). And Tov empod-
pto Adyo avtng g oktafag, o Dholaog o Kpotwv katagepe va egayet kat ta vtoAot-
o povotkd Staotipata. It avtd 1o Adyo 1 kaddg - ovykepaopévn KiBdpa eivan avi-
ototxng awoBnriknig agiag pe éva pabnuatikd avtikeipevo.

O Apxvtag o Tapavtivog, évag anod tov peyakutepovg onadovg tov DihoAdov,
Katapepe va epnvevotel ano v IvBayopeia KiBdapa yua va @tdoet otn Aoywn twv
UNXAVAOY, KAl Vo AVOKAADYEL TOV KATAmENTT, 0 omoiog éueAle va yivel To kvpiapyo
TOAeUKO gpYaleio TNG EANANVIOTIKAG Kat pwHAIKNG £MOXNG. Me avtd Tov TpOTO Yive-
Tal katavonto ott atny apxaia EAAaSa emothun kat téxvn eivat pépog tov idov “Ao-
yovu”. Avtn 1 evotnta Staomatal, apyotepa, oe SVo avedptnta pépn Aoyw g povat-
K6 dyvolag Tov Zwkpdtn: oTnv t1dealotikn, pthogogia xwpig VAN tov IT\dtwva, Kat
OTNV EUTELPIKT| HOVOIKOAOYia Xwpig TNV Xprion apBuwy Tov Aplotoevou.

H IMvBaydpera Oedpnon e Movotkhg: pabnuatixés xat prhocodikés Siaothoelg



3 | O tetpayopdtikés Srupéaeis Tov Drhddaov kot Tov ApyvTa:
oxéamn Bewplog ko Tpa&ng

Xpnotog Tepng
Epevvntr¢/Addokwy, Tunpa Movokwv Xnovdwy, Ilavemotripo ABnvav

napadoon nov anédwoe otov [MuBayopa tnv avakdlvyn twv Aoywv Twv mpw-
H TWV OVUPW VLDV Kat TBavdG Tov TOVOV, Ppibet amd mapado&oloyieg. Eival yvew-
0TéG ot LoTopieg Tov Béhovv Tov ITuBayodpa va akovel TIG TPWTEG CLUPWViEG TEPVD-
vtag £&w amod éva odnpovpyeio kat va TIg avamapdayet e XopdEg oLV TEVIWOE, Kpe-
HOVTag anod ta dkpa Toug Stapopetikd Papn. Exet amodexBei dpwg, 6tL ot totopieg av-
TéG Oev emainBevovTal melpapatikd. AKOpa Kt ekeivn 1) tapdBeomn TG opOng ekdoxng
(awtng Tov Tawdevtiov) dev umopei va avtanokpiBei ota totopikd dedopéva, agov Sev
TIEPLYPAPEL TIV TIPAYLATIKY TIOPELR TWV TEPAPATWV TApd LOVO TV KATdAngn Tovg.
Qot600, mpénel va dexBodpe 6TL n tapadofoloyia Twv LoTOPLLY, IOV Stécwaoe 1 TaL-
padoon, amoTeAel Kat TO KUPLOTEPO TOVG TTAEOVEKTNHA. Aev gival LoTopieg oL eivat
Suvatov va emvonoe kdmotog EAANvag pabnpaticog, aAAd Adikég, Snpogileig pvbo-
TAaoieg, IOV OpWG, HapTLPOLV TNV VTtapén wag ARG, aAnBuvrg tapddoong, cOpPW-
va pe v onoia o ITuBayodpag Ba mpémel TPAYHATL VA TAV EKEIVOG GTOV OTI0I0 O@Ei-
Aovpe T omovdaia auTr avakdAvym.

O pomog TG avakdAvymG Twv cupewvidy and tov ITvBaydpa Ba npénel va Paci-
0Onke otV éAAoyn mapatrpnon and T wa Kot ard TN GAAN 0TI avwTepeG LOLOTNTEG
1oV anédide ToLG (KOG aképatovg aptBpovg. Eival yvwoto ot o TTvBaydpag Ppé-
Onke yia kapd otnv Aiyvnto. Exei vipxav Aaovtoetdr) opyava (e TGoTO, Ta OMOiA
S1é0etav xopdég peydlov prkovg kot Hrav KatdAAnAa ylo va mopatnproeL 0Tt Ta pe-
Y£0n TwV HOVOIKOY SLACTNUATWY UTOPOLY Va ekQPacBoly wG aképatot AGyoL UnKwv
xopdwv. Mia tétolag onpaciag mapatnpnor Sev pmopodoe va peivet avekpeTdAlevTn,
oto mAaioto g muBayopetag rlocogiag. Gaivetal kabapd, Onwg umopovpe va da-
TUOTWOOVUE ATIO TN HEAETN TWV ATOOTIAOHATWY ToL DINOAaoV aANd, SlaTépws, Tov
Matwvikov Tigatov, 6Tt Ta gVPrHATA TNG anoTéAesav To Soutkd VAKS TG Bewpiag
TOVG Yla T1) YEVEDT] TOL KOGOV.

O diAdAaog o Kpotwvidtng, mov aviiket otn devtepn yevid padntav tov ITvba-
YOpa, ival o IpWTOG TOV OMoiov £Xovy cwlel anoomdopata Tov épyov Tov, Ilept @v-
0ewG. Ze va amo avTd, avbevTiko, To 63, yiveTat avagopd ot cuoTnpatikr Sopr TG
appoviag. H opohoyia mov xpnowonoteitat, ) mpoéhevon twv deSopévwy mov Tibe-
vtat vnd enefepyacia,  GVANOYLOTIKY TTOV AVATTTOGOETAL, 1) TANPOTNTA TNG ETUXELPT)-
patoloyiag mov mapartifetat, Ta mopiopata wov e&ayovtat kat o Pabudg évraliig Tovg
07O YeVIKO @LA0Go@LKO TAGvo Tov Oiloldov wg mubayopeiov, eivat {ntipata mov Ba
teBovv und e€étaon oTo TAAioLO TNG AVAKOIVWOTG.

ITepipyetg
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O Apyvtag o Tapavtivog, pabnuatikdg g tpitng yevids twv mubayopeiwy, Sotv-
TIWOE VTIO HOPPT] aplOUNTIKWOV AOYwV T1) CLGTHHATIKY Sopr) TOV EVapuOViov, TOV Xpw-
HOTIKOV Kat TOL SLlatovikov TeTpaxopdov, Bact{opevog 0TS IOLOTNTEG TWV TPLOV HECWY
(aplBunTikov, yewpeTpikov kat appovikov). O Apxvtag Siatrpnoe koo To Staotnuartt-
KO peyéfog Ynatng - mapumdtng ota Tpia yévn, pe Adyo ico mpog 28/27.'Etat, To yévog
npoaodiopiletal Lovo amod To Staotnua Axavov — MEonG, TTOL GTO HeV EVAPUOVLO LooVTAL
pe peydAn tpitn (5/4), 010 XpwuATIKO pe en6yd00 TOVO Kkat «PLholaikr» Sieotv (32/27)
KoL 070 SLlaTOVIKO e endydoo Tovo (9/8). Ot anoyelg Twv obyXpovwy peAeTnT@v StioTta-
VTaL OXETIKA He TO av ot Slap€aelg Tov ApxvTta anotelovv 1 Oxt aptBuntikég Statumw-
OELG TNG HOLOLKNG TIPAENG TG emoxns Tov. ONot, waTOG0, CUUPWVODY OTL Eivat TTPOIOVTA
apyolg kat eEehypévng pabnuatikng okéyng. Ocov agopd Tov TPOTO e ToV 0Toio 0
Apxbrtag odnynOnke oe avtég TIG aptOunTikég dlatvmwaoelg £xovv mpotadei Sidpopeg To-
noBetnoelg. Eivat opwg, eite yevikodoyeg, eite, otav egeidikevovtat, advvatoiv va mept-
ypdwouv pua ekdoxn mov ag’ evog va akolovBei Tn BewpnTikn apxn mov xpnotponotion-
Ke, a@’ €TEPov va Lo Vet 1) idta kai yia TiG Tpetg Stapéaets. Tibevtou howmov, Ta e€rig epw-
TAHRATA: 1] KOWVT] TTOPLTIATH TwV TPV Slatpéoewy, 1| peydhn tpitn otnv evapuovia diai-
PECT] KL 1] KPL@PT] TIAPOLTia TG «PIAOAAIKIG» Sleang 0TI XPWUATIKT, HITOPOVV VaL LTIO-
otnpifovv 1 oVVSeon Twv TETpaxopdikwy Staupéoewv Tov ApxOTA pE TH LOVOIKT| TTpay-
HATIKOTITA TNG EMOXNG TOV; Av avTd LoybeL, eivar dSuvatdv va mpotabei évag TpakTikog
TPOTOG £VPEOTG TWV «AOYAPLOUIKWY» OYETEWY TOL AYavoD Kal TNG TapumaTng kol yla
Ta Tpia yévn, mavw otn Pdon g OewpnTikng apxng TwV TPLWV HECOTHTWY;
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4 | Apxbrag évavtt Aplotébevov — pua TeTplppévy avtifeoy
Aops kot aveTvéY e Apyaics ENvikis povatxig
onpeoypadiog: awd TV evaprovia TNy petaTpoTic

Martin Carlé
Epevvntrg, Media Department, Humbolt University, Bepolivo, Teppavia

amapyr g Tubaydpelag TpocEyyLong TG povotkng kabopiletat anod tn yévvn-
H on ¢ Aé€ng “APMONIA”. H xprjon tov evikod aptBuov tng AéEng «MEAOZ»,
onpatodotei v évapén puag akovotiko-BewpnTikng StalekTikrg, appnkta ovvOede-
Hévng pe tn povadikn yia Ty apxaia EAAGSa Aoco@ikr) okEYT, TO TOATIOTIKO gpé-
Blopa kat Ty Tvevpatikn ™G {wTikoTNTA

Tnv iSta mepimov otryur) to Aefikd Zovda pag evnpepivet 06tL 0 Adoog o Eppio-
VEUG NTaV 0 TOMTLOTIKO-TIOALTIKOG LTINPETNG TOL Yrapxov kau daokahog Tov ITvad-
pov. IIpémel va fjTav o TpwTog mov €ypaye eyxetpidio yia Tn povoikn [2] elocdyovrog
mbavotata Tov 6po povoikn téxvn [3].

To mpwto pépog TG optAiag Oa ene€epyaotei o oxedov Eexaopévo épyo Tov Mar-
tin Vogel “Origin of Enharmony” [4] kau Oa To cuvdvdoet pe tn Bewpnrikn mpooéyyt-
on tov Friedrich Kittler, mpokeiuévov va avakataokevdoet tnv “Iotopia g Akpda-
ong” oty apxato-eAANVIKN NXOo@apa, 0SNYWVTAG HaG ETOL O€ VEX OTOLKEL KAl EVAA-
Aaktika ovpnepdopata. H Baoikr vndBeon, €tot, eivan mwg 1 totopikr eE€MEn g
VTOXPEWTIKNG VIOBETNONG TOL W VNTIKOD AAQAPrTOV, YLa TIG avaykes VOG LOVGLKOD
ONUELOYPAPIKOD CLOTHHATOG, £mpeme va emidiwyOel 0To0 TAAiOLO TOV TAPOVOLACTN-
KE TApAmdvw, o€ €va TOAD TIPWIHO LoToptkd otddlo (Téhog 60v awwva). H ovykplon
AKOVOTIKWV CUUPAVTWY Kat pabnuoatikwv SloThtwy pe TNy otopkn eEEMEN kat dourn
AVTLLAXOUEVWY ONUELOYPAPIKDY ovoTnuatwy Ba odnynoet ot pia StopOwtikr eppn-
VEVTIKT] TIPOOEYYLON TWV TEAELTAiWY TTpaypatelwy ot povotkr|. H peBodoloyia av-
T Tapéxet PabiTepn kaTavONON TNG EMOTHUNG TNG LOVOIKNG avTi va eppével o€ Ta-
YIWHEVESG PLAOCOPLKEG EVVOLEG KAl GLVNOLOUEVEG EQaAPOYEG TNG VIO Snutovpyia yvw-
OT)G TNG LOVOLKNG.

Me Baoet Ta mapamavw, 1 “Katavonorn tng Lovotkng” mptv Tov AploToTéhn €xet
yiver avtidnmt pe Paon aptOpols, yewpetpid oxnpata, kat pa nepimhokn Sopkd
povoikn onpetoypagio. H pedwdia, akptpwg 6mwg kat o Adéyog, mpénet va avakvOei
Siefodikd o€ €va ovvolo akovoTikdv otolxeiwy. Tia To Adyo avtd xpnotpomnowOn-
Kav &ava ta ypappata g aA@ariton, Tdvw and To KEIUEVO, TTPOKEIUEVOL va On-
Awoovy pedwdikd StaoTpata, Ta omola, GTNY EMOXN TNG AKUIG TOV CLUOTHUATOG AV-
TOU, NTAV GLOTNUATOTIONUEVA Kol KOVpSIopEva Baoel HaBnpatikdy avaloylwy. Av-
76 Tov Oev Undpese OUWG TTOTE VA KATAVOT|OEL TTATPWG, KAl TO AVTIHETWTILOE WG SLai-
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TEPO PaALVOEVO 1) SUTIKT) pOVOLKOAOYia, eivat To Tapddofo Tov va €xel kaveig Eva Té-
Tolo “epyaleio” oTa XEpla TOL yla TNV Kataypa@r, ovvheon kal avalvon Tng Hovot-
KI|G, TO OTIOLO VA YIVETAL AVTIKEIUEVO TOGO TKANPIG KPLTIKNG antd Tov Aplotofevo tov
Tapavtivo, omadd Tov AploToTéAN, TOL AMOKANOVOE TOVG XPTIOTEG TOL adaeiG oTal Tre-
pl APHOVIKWY, KAl TOVG KATyopoae OTL okoTipwg mpoonabodv va mapamhaviioovv
Tov am\o Aad, mapovatalovtag £va “Tehkd-mpoiov (¢pyov o@Balpoeldéc) opatd oo
pdt” [Harm. Elem. 40.31-33].

T v AN KATAvONon TNG VEVPAAYIKHG onpaciag Tov AplotdEevov, Tpémnet va

avaivBovv 1 povoikr wOnon mov Tov £5LvE 1) «OTOLXELWOLG», TOVIKOD DYOUG Kal XWPOov,
KL 1] EMNPEACHEVT OVTONOYIKT KATAOTAOT TWV HOVOIKWY TOVWV. Avtifeta pe T ev-
péwg Stadedopévn amoyn nwg o Aptotod&evog fiTav o I8pLTNG TG pHovatkoloyiag, Kat
o€ axopa 1o évrovn Stagwvia pe v avtiBeon IMuBaydpeiwv kat Apiotofevikwy mov
npoPfalotav puéxpt T EAAnviotikn epiodo, to Sevtepo pépog tng opthiag, Ba Seiget
(i) mwg n Aprotofevikr avtidnyn g pedwdiog wg “petopatikng Stadikaciag” mpo-
épxetat and tn Bewpia TG “appovikng kiviiong” Tov ApxvTa, Tov evowlatwdnke To
OTUELOYPAPIKO aVOTNHA, Kat (ii) 0Tt péoa and avotnpr| e&étaon Tovikwv aAlowwoe-
wv aovvhBloTwV yia Tig KAaookég cuvBEaels, o Aplotd&evog avaykaoTnke, Oxt Ho-
vo va anoppiyet kaBe povaotkr onueloypagio wg akatdAAnAo H€co yia T povotkr Oe-
wpia, AAAG KO Vo avaTpEyel Tn HETAPUOLKT BAon TNG ApLoToTENKNG avTIANyNg
TWV EMOTNHUWOV OTO GUVOAD Tr|G.
Katd éva mepiepyo tpomo, ) amoyn avty Oa mapovotaotei and tnyv [vBaydpeta onti-
k| yovia. H pehwdia ot Aplotogevikn Bewpia dev eivat cuykepaopévn aAld avto-
puBpiletat: To Tovikd vyog kat ot agieg epgavifovtat péoa and pa ev-appovir| e&é-
Aién, n omoia pe tn oepd G, kabwg 1 pehwdia Eedimhwvetal, Stagopomoteital péoa
and agvikég kat avapevopeves evailayéc. Apa to ovpnépaopa Ba eivat mwg n avTt-
petwmon TG peAwdiag wg akyoptOuiknig Kat, OMwG Hov apéoel va TNV amoKaAw, Xpo-
vo-kevTpiknG Stadikaciag, ) omoia mpoimédete éva ehagpws StapopeTikod kKovpdioua
TWV QVdV, aAAd Tov S1opBwve Ta Tovikd VY Tov AavBacEva XpnoLHLOTOLOVTAY TO
i6to onpetoypa@tkd onuddt, mapotpuve Tov AplotdEevo va amoppivel TeAKd anod Ty
appofovoa Bewpia TG pekwdiag OAeg TIG OMTIKEG EUPOVES Ka, EMTAEOV, TOV OO yN-
0€ 0TIV KATAOKEVT €VOG AOYIKOD TTAALGIOV oKkéYNG TO oTtolo dev Hopolpe va ovoud-
OOVE “EUTIELPIKG”, AANA UTTOPODVUE VAL TO GUYKPIVOULE ATOKAELOTIKA e TNV avTioTol-
XN ¢thocogia TG “parvopevoroyiag” tov Edmund Husserl.

Yiyovpa Ba pmopovoe oTig pépeg pHag va vhomowmOel pa “akyoptBpukn avanapd-
otaon” TG Bewpiag Tov Aptotofevov. Aedopévov Tov Texvoloyikov voPadpov emi
TWV NHEPWY pag, eivan kupiwg “To Swpo Twv Movowv” kaboptopévo amno tn “pvon Twv
POVOV” TOV ApLloTOEEVOL —TIapd 1] KWSIKOTIOINOT YPAUHATWY, ApLOHWV KAl LOVOIKWY
onpadiwv otny idta ad@aPnto- mov yepupwvel Ty evotnta T apxaioag EAAadag pe
TNV ENOXT| KA.
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5 | Nwopayos Iepaoyvdg:
ard v ITubaydpeia Oewpic vy Apuoviky ITpaty

Nikog Eav0ovAng
Epevvntnc/ovvBétng, EBvikny Avpuin Zxnvr), ABriva

apyaio eMnvikn Ipappateio pag mapadidet tnv avtiAnymn nept vnapEewg dvo,
H Katd Paoty, oxoAwv TG apxaiag eEAANvikig povotkng Oewpiag: v mubayopeta
KoL TNV aptotofévela.
H oyxoAn tov IvBayopa, mpwtn vtootrpi&e to pabnpatiko vtoBabpo g povot-
KNG aAAd Kat To OTL 1] OX€0T) HOVOIKNG Kot YuxNG mpémet va tebei otny vnnpeoia g
AvVATPOPNG Kat TNG YUXIKAG SIATAAONG TwV VEWY, AQoppipeVn artd TNy damioTtwon
OTL T KATAOTAOT) TOL AVOPWDTTOV, TOCO 1 CWUATIKY OGO Kat N YUXIKT, ennpedleTat and
TN HOVOLKI| KA, TILO OVYKEKPEVA, Ao TOVG «TpOTovg» (=appovieg). EmmAéov vmo-
otnpixtnke 0Tt Tépa amo tnv Oetikn enidpaon otnv Ok StapdpPwWoTn Tov XaApaKTH-
pa, 1 Hovotkr| €xet BepamevTikég 18LOTNTEG.
O Aplotd&evog, 0 0Toi0G avaPEPETAL TIAVTOTE WG «O HOVOLKOG», BETeL Tig Pdoelg
™G Hovalkng Bewpiag pe oxnpa Ty aplototeikr| HeBodo avdAvong Twv gavopévov.

ITepMVerg
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H yevikr) avtiAnyn fitav 6Tt n apiotofévela Bewpia fTav mo KoVt 6T HOLOIKT
npakn eva n muBayodpela eixe va KAVEL Pe (ua o HabnpaTikn TpocEYYLOT TOL GaLvo-
UEVOL TNG HOVOLKTG.

Ot aveg avapeoa oto Bdvato Tov IvBayodpa kat Ty yévvnon tov Nikopoxov &i-
xav @tidéet Tov pvbho tov 6oPov ekeivov avdpdg Tov avakdAvye Ty anBeta kat uo-
povoe va eAéyEel ToV XDPO KaL TOV XPOVO.

O Nuwkopayog eivat 0 veomvBayopetog Habnuatikog, @IMOcoQoG Kat LOVOIKOG IOV
(et oT0 YOpropa amd tov 1o mpog tov 20 awwva p.X. T Aapmnpn emoxn tng Pax Romana.
Tevvigtal otny eAAnviotikr moAn Tépaoca (1 Avtioxeia tov Xpvoov ITotapov) n onoia
péxpt onpepa @épet to idio dvopa (Jerash otn onuepiviy Iopdavia). Zvyxpovot tov Ni-
Kopaxov eivar o IThovTapyog, o Oéwv o Zpvpvaiog, o Eniktnrog kot o ITtolepaiog and
v AleEavdpela.

T Tov Nikopaxo o mubayopetaviopog kat ot padnuatikég Tov Pacels, OTwWg Kat
TP and avtov ya tov IIAatwva, eival n myn g éunvevor|g tov. Ileplocdtepo
and omolovdNToTe AANOV GTNY apXadTNTA, HTAV AVTOG O OTIOIOG TTAPOVTIATE e TOV
amhovoTtepo Suvatd tpodmo Ta emttedypara tov [MuBaydpa ota pabnuatikd kat otig
ETIOTIHEG.

Am6 1o onpavtikd og Oyko kat oovdaotnTa €pyo tov cwlovtat §vo PiPhia: n
«ApQunrikr Eloaywyn» kat to «Eyxetpidiov Appovikncy.

H «ApiBuntikn Elcaywyn» eivat to mpwto BipAio mov ypaptnke ota eAANvIKa
xpnoponotdvtag apafikovg aptBuots kal ennpéace kaboplotikd Ty Labnuatikn
YVWon yla Ta emopeva xilia xpovia.

To «Eyyxetpidiov Appovikie» eivat to povadiko PirAio povoikng Bewpiag mov ¢td-
Vel o€ gpdg avémago and tny enoxr) Tov EvkAeidn (300 n.X. mepinov) éwg Tov 20 alw-
va p.X. Eivat to pdvo €pyo and ta ypanta tov Nikopayov mov pag divel mAnpogopieg
yla to Tpodcwmo Tov ovyypagéa. Edw kabpegtiletat  emoxr otnv onoia Cet, fua emo-
X1} 010V 0 AOYL0G Tepi Ta EAANVIKA ypdppata eivat mepi{ftnTog ddokalog, xaipet pe-
YAAnG ekt oewg kat erpng kat tagidevel moAv Ppiokovtag pe peydAn evkoAia padn-
TEG KAt GUVAGEAPOVG GTA TTOALTIOTIKA KEVTPA TNG AVTOKPATOPIAG.

H Sopn tov PiPAiov eivan nj akolovdn:

1. Kopia onpeia Twv appovikay aflopdtwy.

2. Tlepi twv dV0 €18V TNG PWVNTIKNAG KIVIOEWG: 1] SIACTNUATIKY KAl 1] CUVEXHG K-
Owg Kkat yla TI§ EKTAOELG TOVG

H povowkn tTwv mavnt@wv wg mpdTumo yia T Lovaikn Twv avlpwnwv

Ot 1816NTEG TWV pHOVOKWDY POOYYyWY WG aptOuntikoi Adyol

[Ipoo0eon g 8ng xopdng and tov IvBaydpa kat To kKovpSiopa TG okTAPog
[Mwg avakahveOnkav ot aptlBuntikég avaloyieg petald twv eBOyywv

[Tepi TG Srapéoews TG okTAPAG 0TO SLATOVIKO YEVOG

*® N ST W

E&nynon tov avagopav mepi appoviag otov «Tipato» tov IThatwva
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9. H paprtupia tov Gdordov

10. Ta to koVpSiopa TV POOYYWV HECW TWV aplBUNTIKWOY AVAAOYLOV
11. Tlepi tng SumAnig oktaPag oto Slatovikd yévog

12. Tlepi tng mopeiag kat Saipeons Twv BOYywv oe Tpia Yévn

To «Eyxepidlov» Sev Ba umopovoe katd kavéva TPOTO va Xapaktnplodel mpwtodTLTO
¢pyo. Oa Aéyape pdAAov 611 mpoomadel va ovatnuatomoloet Tig Pactkég apxég g
povatkrg Bewpiag yia va yivovy katavontég and tov péco avBpwmo. Ilibavwg o Niko-
LLaXOG VaL EYpae EVa TILO avaALTIKO £pyo yla T Bewpia TG LOVOIKTG TO 000 Va aTto-
Téeoe T Paon Twv TpLwv TpwTwv PiAiwy Tov De Institutione Musica” tov BoriBiov.

v ovykekpuévn avakoivwon yivetar mpoondBeta va katadetyBei ott nj muba-
yopeta Bewpia TG povoikng Oev eival £éva ovvBeto BewpnTikd kataokevaopua alAd
€xel dueon epappoyn otny povotkn pdén. H pelétn tng avakataokevaopévng Avpag
pe Paon tn Bewpia Tov Nikopoxov unopei va amodwoel Kapmovg oA TePLOCOTEPOVG
amnd OTL pnopel kaveic va avtaotel PAénovTag éva entéxopdo dpyavo.

H povn Aon ya tnv mpoogyytlon tng Bewpiag tng povotkng dev pmopei va eivan
napd n pdén. Movo tote ot aptBpoi pmopovv va Tpayovdroovy.

6 | Zyueoypadia, uéoa Kot EVEWRATHGY
OTOL OLVOLTOMK A, TPOTILKA, TUCTYUATE

Iwavvng Zavvog
Avaminpwtng Kabnyntg, Tunpa fixov kat eikovag, Iovio Ilavemotnuo, EAAGSa

napoboa avakoivwor akolovBel fia evalhaktikn opeia tng mubaydpetag ma-
H padoong oTig HoVOtkEG Ttapadooels mov avadvinkav ano tnv évwor tov eAAn-
VIOTIKOV TIOMTIOPOD OTNYV TePLoXN TNG avatohikng Pwpaikng Avtokpatopiog kal Twv
YELTOVIKWDV TIOATIOUWY TIPOG TOV VOTO KAl TIPOG TNV avatoAn} Tne. Apxilet pe v na-
paTAPNON OTL OAEG OL HOVOLKEG TAPASOTELG TNG EYYUG Kat péong avatolns (pe ekaipe-
o1 Tapaddoelg XPLOTIOVIKWV AELTOVPYIKOV HEAWYV) avTIOTAONKAV OE AOTELPES £l0aA-
YWY TG HOLOIKNG onpeloypagiag otny mpdén, mapdtt peiloveg Bewpnrikol avtwv
TV TapadOoEWV EMAVELNUUEVA EQMUPAY CLOTHUATA OVOLKNG onpetoypagiog (Al-
Farabi, Ibn Sina, Abdulkadir Meraghi, Prince Demetrius Kantemir k.a.). ITap’ 611 a-
PAHEVEL AYVWOTO €&V LTI pYaV 8eoloytkol AdyoL yLa Ty andppuyrn TG OnUELOypa-
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@lag oav HECO KaTaypa@ng Kal LETAS00MG HOVOLKTG YVWONG, eivat avTiBeTta oiyovpo
OTL 1 povotkn pakn oe avtég Tig Tapadooelg vrooTnpiletat and éva aventuypévo Oe-
WPNTIKO CVUCTNUA IOV EMITPETEL TNV ONELOVPYia TOAVTAOKWY apLOTOVPYNHATWY Kat
TNV eKAETTUVOT) TOV VPOVG HOVOLKNG eKTENEDTG. Ztnv avatolkr Pwpaikn Avtokpa-
Topia a6 TV aAAn peptd egehixBnke éva cvotnua onueloypagiag eldikd ya TV Ka-
TAYPAPT] TOV EKKANOLAOTIKOD HEAOVG, IOV XPTOLHOTIOLEL VEDATA Kol OXL VOTEG TTAVW
o€ OVOTNHA pe YPaupES (mevTdypappo 1 &ANo). To cvotnua avtd cuvdvalel onud-
St mov mpoépyovTat and To EAANVIKO aA@APnTO pe onpddia TOL TPOEPXOVTAL ATO TO-
VOUG TIOL AvamapLoTOOV TNV KIVIOT] TNG QWVIG KATA TNV EKPWVNOT] AELTOVPYIKWV KeL-
pévwv. Afloonueiwto xapaktnpotiko e Bewpiag avtiig Tng mapadoong eivat i ma-
VTeAng éAAetyn avagopag oe cvoTipata Xopdiopov mov unopovv va eniPefatwbovv
TEPAUATIKA KAt HaBn{aTIKA (e TNV Xp1OT) HOVOIKWY 0pyavwy i dAAwv epyaleionv. Ot
napanavw egehifelg odnynoav oe Svo mapaAAnleg okoyéveleg LovOIKWY TTapaddoe-
wv: Mia QvnTikr mapddoon eKKANOLAOTIKNG HOVOLKNG He onpeloypagia oA xwpig
opyavikr kat padnpatikn Baon yia Tov oplopo Twv SasTNUATWY, KAl [ta KOOHKT| 0p-
yavikr povoikn mapddoon xwpig onpetoypagia aAla pe padnuatikn Oewpia mov ivar
andyovog NG Tubayopetag Bewpiag tng povokng. E&etalovtag tig 18iotnTe Twv ma-
padOCEWV AUTWYV O OXEOT TIPOG TNV HOVOIKT TIPAEN mapatnpel kaveig ta e&ng: H on-
peloypagio TG eKKANoLaoTiknG Baoiletat otny kiviion ¢ wvig, dniadn oty dua-
Soxkr aAAayr| Tov TOVIKOD DYovg peta&l Tov evog “Prjpatog” 1 “tovov” g nekwdi-
G KAt TOV EMOEVOV. )G €K TOVTOV KATAYPAPEL TNV Hovatkr| oav Stadoxikn Stadikacia
mov amoteleitat and “Prjpata’ n oTOLXEWWELS KIVIOELG amd ToV £va @BOYYo NG pe-
Awdiag oTov emopevo. Amd To dANo pEpOG, 1) Bewpia TOL pakdy TeplypageL Ta pakdy
oav pd oeLpd amod KEVIPIKA TOVIKA DYN Hadl pe Kavdveg Tov mepLtypagouvy Tov TpoTo
petdPaong and to £va Toviko Hyog 6to dAlo. Etot, otov muprva tovg kat ta dvo ov-
otnpata Teptypdeovy 1} kataypdpovv Stadikaoieg (SnAadn akyopibuovg pe v yevi-
KWTEPT £vvola NG AéENG), meplocodtepo mapd povtéda 1) avtikeipeva. Ta keipeva Toug
TepLypapovy alyopifuovg mov n ekTéAECT] TOUG TTAPAYEL HOVOLKT, TIEPLOCOTEPO TIAPAL
SoLéG IOV amoTENOVVTAL ATTO VOTEG AV UEHOVWHEVA NXITIKA avTikeipeva. Kat ta dvo
oLOTNPATA TIEPLYPAPOLY TNV Kivion (Spdom) TG ¢wvig 1] TOL peAwdikod Hovotkoy
opyavov ogav Baon yia TV mapaywyn TG LOVOIKNG.

To 8evtepo pépog TG avakoivwong oxedtaypagei €évav maparAnAopd avapeca
ot ava@epBeioeg avatolikég TpwTo-alyoplOkeG TPOoEYYIoELS TNG LOVOIKNG KAt
™G obyxpovng mpdéng tng ovvBeong Hovotkwy Sopdv pe KOS TPOYPAUUATIOHOD
VTIOAOYLOTWY, ] e GAAa epyaheial IOV ETULTPETOVY TOV OPLOUO KAl TNV EKTEAEDTT TIapa-
yoytk@v akyopifuwv oe mpaypatiko xpovo.

TNV TPAKTIKI| TOV HOVGIKOD TPOYPAUHATIOHOD, 0 akyoptBpog Eavanaipvel Tnv
B¢on tng onueloypagiag. Agv eivat ma TPAKTIKO va Kataypaget kaveig kabe Eexwpt-
oth vota n Eexwploto nxNTiko cupBav otov Xpdvo. Avti yI’ avtd, o vtohoyLoTng vTto-
Aoyiet kot Tapdyet Tovg “CwoTOVG” NXOVG OTNV EKAOTOTE “CWOTH” XPOVIKY OTLyur,

H IMvBaydpera Oedpnon e Movotkhg: pabnuatixés xat prhocodikés Siaothoelg



EKTEAWVTAG TIG EVTONEG £VOG akyopifuov. Emopévwg, oL évvoleg Tng onpeloypagpiag kot
Bewpiag TNG HOVOIKNG KWSIKOTIOUHEVNG GTOV LTTOAOYLOTT Sla@épouy pLlkd amod av-
T¢G ™G SuTIKNG Tapadoaotakng povaotkng. H mpdén g povoikng pe vtohoylotég dev
éxeL akopn StatvnwOei BewpnTikd pe yevikod tpomo, aAld Oa PactoBei katd naoa mba-
votnta oty Bewpia Twv LITOAOYLOTWV Kal TwV YAwoowv poypappatiopod. Kat” av-
THV TNV évvola BpLokOUaoTe onpepa o€ P véa Tubayopikn emoxr, 6OV oL LTTOAOY!L-
OTIKEG SopEG Kat Sladikaoieg Yn@LaKwy Pnyxavay TpoKeLTal va anotedéoovy Tny Pa-
on g povotkng fewpiag.

KataAryovtag, n mapovoa avakoivwor egetdlet Tnv évvola Tov “kelpévon” oTig
npoavagepBeioeg mapaddoelg and v okomid TG Oewpiag Twv Méowv. Eexwpilet St-
APOPETIKEG AELTOVPYIEG KAl XAPAKTNPLOTIKA TOV Kelpévou: To Kkeipievo oav kataypagr
eVOG TiepLexopE VOV (LoToplag, apriynong) mpog agrynot, 6oy HOVTEAO TIPOG avaKaTa-
okevr) Kat oav Stadtkacio Tpog eKTEAEDTT. ANLLOVPYELTAL TO EPWTNUA TOV KATO TOLOV
TPOTIO EVOAPKWVETAL TO TTEPLEXOHEVO TOV KeEWPEVOL. Ba umopohoe va el Kaveig 0Tl To
LLOVOLKO KEIUEVO TNG TTEPLYPAPTIG EVOG HAKA 1] EVOG EKKANOLACTIKOV LEAOVG EVOAPKW-
VeTaL o€ UL oepd amd Spaoelg Hovotkng ekTéNETG Héow VO akyopiBuov mov eow-
Tepikevetal oTig Se€loTnTeG TOL povaikov ekteleotr). H Stagpopd petafd Sutikng pov-
OlKNG OnHeloypapiag kal Twv avapepBeviwy napaddoewy eivat 6Tt i) SVTIKY OnpELo-
Ypagia KATaypa@eL TNV avamapioTaot TwV NXNTIKOV AVTIKEUEVWY 1] CVUPAVTWY TTOV
TpEMeL va avamapaxBovv, evad oL avatolikés mapaddoelg Kataypapovy eVIoAES yla
dpaoeig mov extedovvtan Stadoxikd. Me avtrv TV évvola, 1 ewpieg kat onpetoypa-
¢leg TwV avatoAkwy Tapadocewv oV avaAvovTal edw oVYyeVEDOLY TTEPLOGOTEPO (IE
KWOLKaA TPOYpApUATIOHOD Tiapd e Ty SuTikn onpeloypapia.

H wavotta tTwv vmoAoylot@v va Kataypd@ouvy SpAoels Kat KATAOTATELS Kat va
11 emavahapfdvovv kata PovAnon odnyei otnv pilikn avabedpnon g £vvolag Tov
KELWEVOL aav PECO Yl TNV HeTAS00T, amtoBrKevoT Kal avamapioTact) evog epLeXo-
pévou. Keipeva yivovtat pevotda oe blogs, oxoha yua blogs, microblogs oav to Twitter,
Kat @opovp 1 mailing lists mov oxnuatifovv éva cuANOYIKO petd-keipevo. Iotdotomot
nov Bacilovtat otnv texvikn Tov wiki, 0TIG OT0iEG HTOPOVV VAL GUVELGPEPOLY OE €val
keipevo péow tov Iaykoopov Iotov, StaPpwvovy Tig €vvoleg TOL ovyypagéa Kal TNG
avBevtikdTnTag. Mia mibavr) emopevn @don oe avtryv TNV e§ehikTikn mopeia avayyé-
Aetal pe TV eueAavion epyaleiwy yia CUVANOYIKT) GLYYPAQPT] KEUEVOL GE TIPAYHATIKO
XpOvo, omwg mapadeiypatog xaptv Tov Google Wave mov cuvugaivel Tig £vvoleg Tov
email, blog, sms, chat kot wiki. Eva avtikeipevo Google Wave unopei va avamapdyet
OAa ta 0TddLa TNG OnpLtovpYiag TOV, amd TO TPWTO APXIKO KelUeVo HEXPL TNV TeAevTaia
TOL pop@T1y, TepLéxovTag EToL Tny idta Tov TNV totopia. Me avtdv ToV TPOMO, TO Keipte-
Vo yivetal ouyXpOvwG avVTIKEILEVO ONUELOYpaPiag Kal eEKTENEONG, KAOOTL kaTaypd@et
Kat avanapayet g Spaoelg Twv ovpParAoviw ovyypagéwv tov. EmmAéov, éva tétolo
Keipevo éxet €€ oplopov cLANOYIKI VITOGTACT, Cav TNV SNovpYia HLAG HOVOIKNG Tia-
paotaong and moAlovg ekteheaTéC. Zulhoytkég opddeg oav to Toplap €xovv melpa-
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patioBei ya oelpd etwv pe v Siktvwpévn Stadpaotikn dniovpyia Hovokig LEow
Kwdika o€ Tpaypatikd xpovo. Oa eival ev8lagépov va mapatnproel Kaveig Tt ovppai-
VeLOTav oL ekTeAeaTEG apyifovv va potpalovtat Tov idlo kwdika-keipevo péow Google
Wave og paypatikd xpovo o1o StadikTvo kata TV SIAPKEL TNG LOVOIKG EKTENEOTG.
AMG YU avto Ba mpémel axdun va mepipévovpe pexpL to Google Wave Snuooievfei
07O KOO 6T0 TEAOG TOVTNG TNG XPOVIAS KAl apXloovV Ta TPWTA TELPAUATA.

7 ‘ IMvBaydpereg avtidpyets ota Bewpytind Thg fulavTivijg povatkis

Oowpag AtosToAdmovA0G

Enikovpog KaOnyntng, Tunpa Movowkwv Zrovdwy, Iavenotrpo Adnvav

Ta npwta Bewpntikd TG Bulavtiviig MOLGIKHG ypa@nKay KATd TOVG TPEIG-TETOEPLG
TelevTtaioug alwveg Tov Bulavtiov, yia va efumnpetroovv 11 avéykeg Sidaoka-
Aag g ekkAnotaotiknig Pulavtiviig povotkig 1 Yaktikig, n onoia eixe mAéov kadi-
epwei wg Téxvn vynAng awoOnTikng pe dukég TG POpES Kat kKupiwg pe dikd Tng on-
Heloypa@ikd cvotnpa. Méxpt TOTe oL avaykeg yua Sidaockahia povoikng Bewpiag ka-
AonTovtay and v apyaia eAAnvikn povolkr Bewpia, 1) omoia €xel akpaia Tapovaia
OTIG avTepeG emionpues pabnpatikés PulavTivég omovdés wg uépog tov Quatrivium
Kat EKPPACETAL KUPIWG HE TA CUYYPAUUATA TWV AEYOUEVWY «APUOVIKDV» GUYYPAPEWY.
210 amAd Keifevo Twv TPpOTWY avtdv BewpnTikwy evowpatwvovTatl Babundov moA-
Aég amd Tig makadtepes apyég NG eAAnvikng Bewpiag, agov katd Pdotv n Woktwkn €i-
vat po EANNVIKT LOVTIKT).

Metd tnv Tovpkiki Kataktnon kat pa Sbokoln petaBulavtivi epiodo, oTig ap-
X&6 Tov 190V aw. yia va vrrootnpixOei Oewpnrid n Néa MéBodog enaveiodyovrat moA-
Aég apxatoeAANVIkEG DewpnTIKEG apxEC, avTIANyelg kat opoloyieg. Ta petémeita Oew-
PNTIKA Keieva PEXPL OTpHepa GUVEXI{OVV TOV EUTAOVTIOUO AT TNV HAKPAiWVT apyaL-
oeAAnvikr| povotkr| Bewpia akohovBwvtag pdhiota v apxaia Sidkpion otig §vo Oe-
wpnTikéG ZYoAéG: TV Aptoto&évela kat tnv ITuBayopikr| oe pa oetpd amod Oépata.

[TuBayopikrg avtidnyng eivat o Paciko Bewpntikd cvotnua g Yatikng, n tpo-
Tk avtiAnymn tng Oktanyiag, pe 4 Koplovg kat 4 ITAaytovg fixovg, ovotnpa mov avd-
yetat og povtélo tov ITtodepaiov pe T€00epLG TPOTOVG Kol TEGOEPLG «UTIO» TPOTIOVG,.
>tov ITtolepaio amodidetal kata mapddootv n epevpeon tn¢ Ilamadikng ot keipevo
Tov 150 ai. H kvplapyia kat ot ovpfoAiopoi Tov apiBpod «4» eivat eppaveig oe ToANA
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onpeia TG BewpnTiknG VANG, Onwg Kat kamoteg dAAeg apBpoloyieg - ovppolopol Twv
aplBudv ot omoiot AappavovTat wg péTpo oe Kamota Heyédn Kat emPLovouy and pakpl-
votepo mapeABov (AptBog gBoyywy, “mvevpdtwy” kKAn). To Baociko BewpnTikd oxripa
Sidaokaliog tng Oktanyiag, o «Tpoxoe», avdyetal o pabnpatikd TPOTLTO TOL Oéw-
vog Zpvpvaiov. Xtoug [TuBayopetovg emiong avdyetat kat n Bewpio tov HBovg mov dt-
atnpeital oty Oxtanyia.

OL oxeTIKéG ava@opég aviyvevovTtal oTa keipeva: Aylomohitng, Epwtamokpioetg
Tov Aapaoknvod kat Akpifela kat epwTNoLY Kat anokpioty. And Toug petafulovti-
voug Bewprtikovg o Ardotohog Kwvotag o Xiog €xet apketég aptOuoloyikés avago-
pEG, avalnTwvtag aTépeo £5a9og kat amdAVTEG apyég yia Ty Sopr Tov OewpnTikov
TOV Kal TNV Katavonon tov peyédovg twv Stapdpwv Staotnpdtwy, 6tav ta PAémnet
otovg deaplovg oe £yxopdo dpyavo. Emiong eivat Stamiotwpévo 611 0 Baoilelog Zrepa-
vidng kot 0 XpvoavBog éxovv peketnoet 11dn tovg apxaiovg EAAnveg povoukotg ovy-
ypageig kat mpoonadovv va avaPuwcovy ToAAG oTotxela.

H mo pavepn nepintwon ITuBayodpeiwv avtiAnyewy eivat n €kgpaot Twv Slaotn-
Hatwv pe Aoyoug xopdng. Avti n avtidnyn mov eivat kvpiapxn otov Iaxvpépn kat
otov M. Bpuévvio €xet oxedov pundeviki mapovoia ota mpwta Pulaviivd Oewpntikd
Ta omtoia VIBETNOAY ATAOTKOTEPEG TEXVIKEG TIEPLYPAPTG TWV SLACTNUATWY YLot VaL Kat-
Aoyouv Tig ototxelddelg avaykeg tng Sidaokaliog. Metd opwe and Tn uetappvbpion
™G Néag MeBoSov kat malevovtag He TNV aptoTogevikn anddoon Twv «Hopiwv» TG
KAlpakag, n yewpetpikr pébodog anodoong twv Staotnudtwy pe Adyovg kepdilet ov-
vexag £8agog. Amonyog tng Xprong tov povoxopdov Kavova, mapd to mépaopa and
v mepotkr] kat oBwpavikn Oewpia, anotekel n vioBETNON TOL TAUTOVP HE TIG PEYA-
\eg Xopd€G wG EMOTTIKOV 0pYAvov yLa TNV omovdr| Twv Staotnudtwy. Eva and ta Pa-
otkd onpeia Tov Meydhov Oewpnrtikod Tov XpvoavBou eivat i) pétpnon twv Staotn-
pdtwyv pe ta Swdekatnuopta kat tapaAAnia n oToLXeLDSNG TEPLYPAPT) TNG KATAOKED-
NG KAigakog pe Aoyovg xopdnig. H ExkAnotaotikr Emtponn tov 1883 meptypdepet Ta
Staothparta kat pe tig Svo MeBddovg, mpoonabwvrag va Bepeliwoet pabnuatkd Tig
emhoyég 18iwg Tov EAdooovog Tovov.

Mia pikpry emiong opada dAAwv ovyypagéwv mpofdAdovy mapdAAnAa pe TV Kv-
plapxn pétpnon oe popia, t pEBodo twv Aoywv (m.x. A. Evbuudadng) xwpig va ano-
@evyouv AdBn 0TI avTioToLioELS Hopiwy — AOYwV. ATd TOVG peTayevETTEPOLG O Xi-
nwv Kapdg vtootnpilet e dAleg ovuyypagés («Appovikd») v ITuBayopeia MéBodo
Sivovtag Adyovg xopdiig omopadikd 6o Sitopo OewpnTikd TOVL.

Hon ota npdéogata BewpnTikd Keipeva pe TNV TPO0S0o TWV EPELVWY, TNV EVOWHA-
TWON TWV EMOTNHOVIKWY CUUTEPATHATWY Kol Tr| SLapOVIKE HEAETN TWV KEWWEVWY,
VTTAPXEL 1] TAOT YL LOOTIUN, oV OXL Kupiapxn avTIAnyn NG £€vvolag Tov SLaoTHHATOS
katd nv molayodpeta avtidnyn. Avth n avtidnyn anodelkvoeTal TPOTIUOTEPT) OTNV
KATAVONOT) TNG QUONG Kal TNG AELTOVPYLAG TOV YUXOAKOVOTIKOV LOVGIKOD QALVOpLE-
vou.
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8 | To wubaydpeto xopoiopa
KoL 1] AVATTUEY TY)g ToAvdwviag aTo Meoaiwve

O£0dwpog Kitoog

Epevvntic/Addoxwv, ATEI Ioviwov Nfjowv, EAAdSa

HOVOIKOBEWPNTIKAG OTOXACHOG TOV pedaiwva aTnpiletatl, oxedOV AMOKAELOTIKA,

oto BewpnTikd épyo Tov Aativov BorBlov (c.480-c.534) De institutione musica,
éva €pyo to omolo mepthapBavet pa ovvoyn tng apxaiag eEAAnvikng Bewpiag tng pov-
OKnG. Z0pewva pe To Bondio, ) povowkn wg emothun ftav pépog Tov quadrivium twv
poBnuatikwy texvwv padi pe Ty apBuntikn, t yewpetpia kat Ty actpovopia, SOt
TIPOKELLEVOV KATIOLOG VAL KATOVOT|OEL TI| LOVOLKT £TIPETE VAL KATAVOTOEL Ta padnpott-
Kd 6. Otfxot mpoodiopifovrat pabnuatikd kat Ta povotka Staotripata kabopifovral
and avaloyieg mov vtapxovy péoa oty idta T @O Twv fxwv. Me Paon avtég Tig
avaloyieg HmopolLe va KaBopioOoLpLE TO NXITIKO AKOVOUA TWV WV KAl VO TOUG EVTA-
Eovpie péoa og Eva povotkd avotnua. O TocoTIKOG KaBoPLoUOG TWV HOVOIKWY StaoTn-
HaTwy, Kat emopévwg 1 dnuovpyia evog xopdiopatog, frav éva Bépa mov eixe anacyo-
Arjoet apkeTolg ovyypageic Tng apxatdtntag. O Borbiog ota keipeva Tov avagépetat
o€ oLoTHpaTa OTWG awTd Tov ITroAepaiov, Opuwg To POVO GVOTNUA Yia TO oToio divel
Aemtopepn} pabnuatikn meptypagn nrav avtd tov [TvBayodpa.

Méow tov BonBiov, n mubayopeta povotkn Bewpnon Sadidetat otnv Evpwnn
TOV peoaiwva kat To TuBayopelo kovPSIoUA YiveTal TO TPWTOYEVEG VALKO TTAVW GTO
omnoio Pacifetat n povoikn dnpovpyia. To xapaktnplotikod Tov mubayopeiov xop-
Siopatog eivat ) Statrpnon tov Quokov HeyéBovg Twv StaoTnuatwy TG oySong,
NG TEUTTNG KL TNG TETAPTNG KATL TTOV el wG amoTéAeopia Ta vdlowna StaoTrpa-
ToL VA AOKALVOLY apKeTA amd To QUOIKO Toug péyeBog (A.x. Stevpopévn pueydhn tpi-
™ yvwotn wg mubayodpeta tpitn). H ovotnuatikn, 0nwg mpokOTTEL Ao TI§ T YES
™G EMOXNG, XPrion Tov mubaydpetov xopdiopatog ixe ALECO AVTIKTUTIO GTOV TPOTO
TIOV IPOCEYYIOTNKE 1) GUVHXN 0T @OOYyYWV Ao Tovg Hovatkovs kat BewpnTikovg Tov
peoaiwva.

To Musica enchiriadis, mapadeiyparog xdpwv, Oewpntikd eyyepidio Tov Jov aww-
va 1ov Bewpeital avwVLO, aTOTENEL TV TPWTN ACPAAT] KAl AVAUPLOPHTNTN HapTL-
pla CLOTNUATIKNG TOAVPWVIKNG TIPAKTIKNG. ITepLypa@el TNV TPAKTIKY TAVTOXPOVOV
akoLOopaTog POOYYywV Kat avagépetat o oOpPwva kat Slapwva Staotrpata. g ovp-
ewva Staotrpata BewpodvTat ) Gydon, n TEUTTN Kat 1] TETAPTN KAt T [LOVOIKA TIapa-
deiyparta mov divovtal ovviotavtat, Katéd KOpLo Aoyo, T TapdAAnAn kivion twv dt-
aotnpatwv avtwv (dpyava). Ta tpwta avtd deiypata TOAVQWVIKNAG TPAKTIKNAG AVTL-
katomtpifovv tn guotoyvwpia Tov TuBayopetov Yopdioparog to omoio, pe Ta Betikd
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Tov otoiyeia (PuaLkéG OYS0EG, TEUMTEG KAl TETAPTEG) AAAA KAl TOUG TTEPLOPLOHOVG TOV
(poPAnpaTiKég TPiTeG Kol EKTEG), AELTOVPYEL WG TTapdyovTag KabBopLopov Tov TpoTov
ep@aviong kat eE€AEng g moAvgwviag Tov pecaiwva.

Tooo oe Bewpnrikég myEg Tov akolovBovv (6nwg Micrologus tov Guido d’Arezzo
(11050), De musica tov John Cotton (c.1100), avwvupov Ad organum faciendum
(c.1100)) aAAd kau og TpakTikéG TNYES (Omwg Winchester Tropers (c.980-¢.1050), St
Martial (c.1100-¢.1200), Codex Calixtinus (c.1140 kat apydtepa)), Ta StaoThpata
0ydong, TEUMTNG Kat TETAPTNG amoTeAODV Ta SOKA OTOLKELA TNG TTOAVQWVIKNG Snut-
ovpyiag. EmmAéov, n xprion twv mpofAnuatikwy, couewva pe to mubayopeto kovp-
Siopa, StaoTnpdtwy TPITNG Kat €KTNG yiveTal pepikwg amodektn (mdvta BéPata Kd-
Tw and mpoimobéoelg kat TOTé Oe Kaipla onpeia) woTe va Kalv@Bel 1 avdykn Tov
EUMAOVLTIOUOV TNG TOAVPWVIKNG YPAPT|G.

H otadiakr| amodoxn tov Staotipatog tpitng (katl kat’ eméktaocn kat Tov Slaoth-
HaTOG €KTNG) WG CVUPWVO SLaoTnua ovvixnong opeiletat oe dvo emmAéov napdyo-
VTEG: TIG TOTIKEG Kat Adikég Tapadooelg kat Ty e&EMEN Twv povokwv opyavwy. Tia
v meploxn TG AyyAiag paptupeitar pia aitepn mpotipnon yia tn xpron tov di-
aotnparog tpitng pe tovg John Cotton (c.1100) kat Theinred of Dover (120¢ aiw-
vag) va vtodetkvoovy 0Tt To SLAoTnpa TpiTNG Hopel va eivat evxdploto oto avti. ITe-
pi 10 1200, 0 avwvupog ovyypagéag Tov De mensurabili musica evtaooet to Stdotn-
pa 3ng ota ovpewva Staotripata. Zto idto prkog kvupatog Aiyo apyotepa (c.1240), o
Johannes de Garlandia mapovotddet a SiaPaBuion ovpgwviag kat Stagwviag yia ta
povotkd Staotiuarta, pa StaBddion mov yivetat Kowvd anodekTr| yla To VITOAoLTo
Tov peoaiwva. O avwvupog IV tov Coussemaker (1274) vrepBepartifer Aéyovtag ot
ot Sutikr] Ayyhia ot Tpiteg eival ot o oVHPWVEG TLUPWVieG Yia va épBet 0 Walter
Oddington (c.1300) tovioel Twg dTAV OL TPITEG EPUNVEDOVTAL PUOLKEG TOTE ELvVaL GVL-
QWVEG.

ITapd tnv Taon Kal TNV avAaykn yia T Xpron evog guotkol SlaoTiHATog TPITNG
(kat ouvenws evog SLapopeTikov XopSioHATOG 1| CLYKEPATHOV), 1) AaTpeia yia To TTv-
Oayopelo kovpSiopa Kal 1) evpeia XP1OT TOL EKTEIVETAL UEXPL TIG APXEG TNG AVAYEV V-
ong. Xapaktnptotikd napadetypa to €pyo ‘In hydraulis’ tov Antoine Busnois to omoio
anmoTeAel TN LOVOLKT) TOV HapTupia yia Tn padnreia Tov pe To Johannes Ockeghem kat
deiyvel, T60O Yo avTOV 600 Kat yia Tov SAoKaAo Tov, Tn mubaydpeta avTiAnyn Tovg
yla TH HOVOIKT).
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9 | ITuBarybpag ke Leibniz
Mt St exTiky] ouaiog Kol YAWGTHG GTYV MOVGTLKY]

Gerard Assayag
Kabnyntnge, epevvnrnig oto IRCAM, Iapiot, TaAlia

€€ Axkopa, vopilw o1t Ba pnopovoape va mpoodécovpe 0e AVTO A EQEVPEDT), TTOV

Ba ovvébete mpwtdyoveg Aé€elg kat ypappata g YAWooag auTrG He TETOLO TPO-
70 TIOL va propel va SidaxTel pe ovuvTopia kat Tov va propel va Balel oe TaEn OAeg
TG OKEYELG TOV avBpwmivov Tvedpatog, Onwg eivat oe Takn ot aplBpoi, oVTWG WoTE
va Hopovpe va udbovpe péoa ot pia pépa OAeg Tig Aégelg o xpetdlovTat yia va ek-
PpacTody OAgg ot okéYelg TTov StaoxiCovv To mvedpa Twv avBpdTWV OTWG UTOPOVE
va pabovpe va peTpdpe TOvg aplOpovg HEXpL TO ATELPO, KAl VA TOUG YPAPOUE O [ila
YAwooa ayvwaoTi), Tov anoTteheital and dnelpeg StapopeTikég Aékelg”

Descartes, Lettre au pére Mersenne du 20 novembre 1629, (Euvres philosophiques,
Paris Garnier 1963, tome 1, p.231)

O Kaptéoiog eixe opapatiotel évav kKOOUO OTov ot okEYeLG pag Oa pmopovoav va ana-
pLOENBovv oav Toug apiBpovs. Arotéleoe £tol mpodyyelo Tov Lebniz kot tng charac-
teristica universalis, kat TpdSpopo TG HoVTEPVAG avTIANYNG Yl TOV SITTO XapaKkTh-
pa TNG AOYIKIG IOV XwpileTal 0TO pabnuatikd AOyLopo Kat GToV EMOTUOVIKO AdYoO.
OAa avtd Ta gpyaleia givat amapaitnta yla TNV ENLCTNUOVIKT TTPOGEYYLOT| TNG HOVOL-
K16, 0110V 1 avaAvon tov Sittod xapaktripa tng (Sour kat e&€AiEn) eivau Bepeliwdovg
onpaoiag. H mpoéhevon TG avTiAnyng Opws Tov 0Tt 6TOLXELWST) HOVOIKA avTikeipeva
AVTIOTOLYOVV 0€ OTOLXELWSELG VTTOAOYLOHOVG, avijkel puotka otov [TvBaydpa kat Tov
padntég Tov. To mwg Kaveic LeTanmdd amd Ta avTIKEiEVa 0TOVG CVOXETIOUOVG, TOVG
Hadnpatikovg cuVEVACHOVG, TN SLAAEKTIKY KAl TOVG NAEKTPOVIKOVG VTTOAOYLOTEG €i-
val pia Hakpd lotopia Tov Kpatd 25 ALwVeg.
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10 ‘ Avaotpody) [Tubayopiouov; H mepintwoy tov Iavvy Eevixy

AvTtwviog AVTwvOTovAog
Epevvnti¢/Adédokwy, Tpnpa Movoikwv Zmovdwy,
Apiototéeto Iavemotnuio Oeooalovikng, EANada

H Appovia katd tovg ITvBaydpelovg ouviota TV KaBoAIKT OpYAVWTIKY apxr| TOV
OUUTAVTOG KOGHOV, 1) OTtolal SIETETAL ATTO TIPOALWVLIEG, AYEVVITEG KAt AUETAPAN-
TeG oX€oelg aplOpwy. AeSopévov OTL oL OXECELG AVTEG, Kal EMOMEVMG 1) idta 1) Appovia,
ekdnAwvovTal kat eival Suvatdv va yivovy yvwotég oTov avlpwmnivo vou péow twv
HOLOIKWVY SLaoTnpdTwy, Qaivetal 0TL, o€ eninedo épevvag kat Stadikaciog TpOoANYNgG
NG LTIEPKOTULAG AVTNG Yvwong, o ITvBaydpag dpxetan and tov aptOpuntikd cupuPoAt-
OO TWV OXECEWY HETAEL HOVOIKWV TOVIKWY LYWV TIPOKELUEVOL VAL TTapaydyeL TNy Pa-
OLopEVT 0TOVG pTOvG aptBpoig Bewpia tept Appoviag. Etot np Movaokr, pe tnv apxa-
K| TG onpaoia, TG épevvag yia TNV yvwon g aindetag, xpnoipevoe mpdypatt wg
HEGOV YLa TNV avakaAvym, Tnv eppnveia kat Tov aptiuntiko ovpPoiionod twv cupna-
VTIKWOV VOHwV. Ot TPOTACELG KAl GUVETTAYWYEG TOV TVOAYOPELOV CLOTAUATOG TIPOTE-
KPOLOAV 0TV AVTIPATIKT] WG PO To cvotnua Stamiotwon tng vrapdng Twv dppn-
Twv apBuwv, otny omoia avtd odnyndnke péow tng enefepyaciag Twv oxEoEWV TWV
pNTWV. Av 0L VOUOL TNG HOVOLKAG Kat KAT eMEKTAOT) TOL CUUTAVTOG SLEmovTat kat and
dppntovg aptduovg, tote to mubayopeto povako-aptBnTikd chotnua koouoBewpn-
ong Ba énpemne va eykataleipBei. Avto opwg dev oLVEPN TTapd TOAD apyoTEPA Kat Ho-
vo yta {ntrpata ovykepaocpov (Werckmeister, 1691). H emagn pe to avamodetkto kat
TO AVEPUINVELTO TWV AOYWV TWV CUUPWVLWV JEV OTJUAVE TNV EYKATAAELYT] TOV GVLOTH-
patog, aAAa tnv dnovpyia, péow TG KaAd Bepellwpévng Ta&ng Twv prTwv Kat pe
N PorBeta TNG YEWHETPIKNG TOVG avanapdoTaong, Tov katdAAniov vtofabpov yia
TO TANCLACUA [LAG AVWTEPTG TTPWTAPYLKNG TPAYUATIKOTITAG. ZUUTEPACHATIKA, OL TTV-
Oayodpetot kat veo-mubaydpetol, e ageTnpia Tr HOVOLKH KAl e Kuplapxn T VONTIKA
avtiAnyn, Sopodv cOOTNUA KAt ATOTIEPWVTAL THV ATOKAAVYT TWV VOUOTEAELDY TOV
OUUTAVTOG KAl TNV EPUNVELA TNG PVOTG YEVIKOTEPQ

Eikoot mévte mepimov auwveg apyotepa, o Iavvng Eevakng, mov eAaxLota avagé-
petat otov [TuBayopa, Eexvdet and tn pabnuatikn ékgpaot avtdv Twv iSlwv vopoTe-
A&y TG PUONG, TOL SLat TNG EMOTHUNG XOVY EVTWHETAED Yivel YVWOTEG, Kal TIG e-
Tagépel HEowW TNG HOVGIKAG Snpovpyiag otov obyxpovo avBpwmo. Y avthy TV év-
vola, 1) GVAAOYLOTIK TOV Kal 1] TPAKTIKI} TOV GLVIGTOVV avacTpo@r] Tov mubayopt-
opov. O pabnpatikog Aoylopog otov LE. Sev meplopiletal otnv epapuoyn Bewprawv
KaL TNV LAOTIOIN O VTTOAOYIOTIKWY TAKTIKWYV (epyaletakn Staotaon), alhd emexTeive-
Tt kaBoploTikd otn Bedpnon Tov KOGHOV, He TPOTIO WOTE Vo EMUTPETEL TNV ATMOTEL-
pa adlwpatikig Oepediwong g povotkng, SnAadn Ty avalfiTnon Twv TpwTApXIKWOY
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Sopwv (otabepwv) mov StEmovV T HOVOIKT OAWY TWV TOAITIOUWY Kat TNV avaltnon
TWV EAAYLOTWY ATIAPALTITOY APXWV IOV AToUTODVTAL Yla TT) Sovpyia g HOVOIKAG
Sadikaoiag.

210 8e0TEPO AVAYVWPLOUEVO €pYO Kal TIPWTO aptoTovpynua tov L.E., To ITifo-
npaktd (1956), n ovvBeon wg Stadikaoio kat wg Sopr, EUMVEETAL APXIKA ATO TIG EK-
Tounég padlevepywv cwpatidioy kat Tig enakdAovdeg GUYKpOVTELG TWV He popLa
atpod oto Odhapo Wilson (@uotkd povtéo), oL omoieg mpooopotaovTal pe xouvg
Stapopwv Tonwv. Me v elcaywyr) Tov mBavoTtiko Aoylopov (eAdxiotes anapaitn-
TEG ApxEG), Yl TIPWTN POPA 0TI HOVOILKT|, EKPPAleTal Habnpatikcd kol HeTaTpémeTat
0€ AKPOAOLHO NXNTIKO VAKO 1) atadia, N aovvEXELa KAt 1] {) TTEPLOSIKOTNTA TOV @at-
VOEVOD, Xwpig OpwG TpoOeon ovTe TEPLYpaPTG OVTE AVATIAPAOTACTIG TOV. AVTO TTOV
otV ovaia mpochapPdvel o akpoatng eivat To idlo To Patvouevo mov éxet etofdAel
0TI HOVGOIKT], SLOTL OL VOUOL IOV SLETOVV TNV KATACKELT) TG €ivat ot idLot pe Tov @at-
VOEVOV, YEYOVOG Ttov TNG ipoadidel kal Tnv apecotntd g (idlov Twv meplocoTe-
pWV £PYWV TOV).

H xatd LE. peidn texvaov/emotnudv, wg koopobewpnon pe Pactkovg dfoveg
v apyaikn EAAGda, Ta ovyxpova pabnuatikd kat TiG QUOIKEG EMOTHES, TTOV GU-
YKEKPLUEVOTIOLEITAL LEGW TOV TPAYHUATIOUOD KAl TOV TTELPAUATIOHOV, eUTepLExeL SVO
avTipdaoelg: (a) ot Oewpieg, oL péBodol kat ot TEXVIKEG TIPOEPXOVTAL ATO £Va TOUEN
ovpBato pev, alhd EEvo Tpog TN pHovaotkr): katd cuvéneta Sev eival Suvatn Tapd n
HETAQOPE TOV HOVTENOL, OXL N Kei&n, yeyovog Tov Sev ohokAnpwvel tn Bewpnon
ToL KOOpoV, (B) vItapxel amokAton petady Bewpiog Kat TPAKTIKNG EQAPUOYHG TNG,
TIOV o@etheTaL EiTE OTNV AVAYKN TIPOCAPUOYNG TOV VALKOV 0TV HOVOLKT| ouvOeTIKY
TPAYUATIKOTNTA, £iTe OTNV «avTidpacn» Tov cuvOETN 6TO «aVOTN O, £iTE O€ TVXAia
A&On. Iap’ Oheg TG advvapieg TnG OpwS, N Tpowdnon g peilng Texvwv/emoTnuv
aneAev0épwaoe Kal anevoxomoinoe Tn Xprion NG EMOTHUNG Yo CKOTOVG [HLOVOLKNG
Snuovpyiag.

210 Pabuo mov to Mubayopeto choTNUa eivan cuyKpioto pe Tnv Eevdkela koopo-
Bewpnon kat dedopévou 0T, Kat aTig SVO TEPIMTWOELG, EMOLWDKETAL O «OUVTOVIOUOGH
Tov avOpWTILVOU TIVEVHATOG e TOV «TTaYKOGLO puOpd», SLATIOTWVOLE OTL AKOAOL-
Bovv peBodoloyikd avactpon mopeia kat odnyovv oe adieEoda 1 mepLEXOLV avTL-
PAOELG, OTOLXELO OpWG U LKAVE VA avap€oovy 0TV TIPAEN TIg apXLkég TovG emduw-
Eelc.
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11| «Movaowy] wtpeiev»
ITuBaydpeteg mpooeyyioelg GTvv EVEPYETIKN YPYOY TVG MOVGTIKIS

Tapovg@aAa Ntiovvn

Epevvitpia, Tpripa Movowwv Znovdwv, avemotho ABnvwv)

Xapaapmrog Zmvpidng

KaBnyntig Movotkrg Akovotikng, IIAnpogopikng

AtevBuvtrig Epyaotnpiov Movoikng Akovotikrg Texvoloyiag Tunpatog Movaotkwvy

2novdwv [Mavemortnpiov ABnvwv

ovoIKr| Latpeia. Mia ék@pacn Tov ovvavtd kaveig ato £pyo tov IappAcyov Ile-
M pi tov [TvBayopeiov Biov, kat amotunwvet pe Tov mo &ekdbapo Tpomo T ovpPo-
Ar| ¢ povatkng ot Bepameia, T voonheia péow g povotkig. Kevtpun popen ot
avdntugn Twv Bepamevtikdv Xprioewv TG povotkig anotélece o IvBayopag o Zd-
ULOG, 0 0TI0i0G HEAETNOE TNV eMMIOPAOT TNG HOVOIKG OTNV APHOVIC TOV OCWUATOG, HE
TPOTIO TIOV Va HITopEl Va epappooel Bepameieg LEOW HOVOIKAG Yiat YUXIKA-TIVEVHATIKA-
owpatikd poPAnpata. Yrnpée o epnvevotrg g Bewpiag mepi g appoviag Twv ov-
PAVIWV CPALPWY, TO CVUVOAO TWV WV OV TTapdyovTaL amod TNy aévar Tpipr g Ki-
VNONG TWV TAAVITOV €T TWV TPOXLOY TOVG He ToV yalaglaxkd aiBépa, kat To cuvéde-
O€ L€ TNV appovia TnG Yuyrc.

O IIvBayodpag mioteve 6TL N VITapEN £VOG TAYKOGULOL VOOV TN APHOVIAG, TTOV
Baoiletat 0Tig oXE0ELG TWV aptBudy, SIEMEL OXL HOVO TIG KIVI|OELG TWV OVPAVIWY OWd-
TWV KAt TOUG VOUOUG TNG LOVOLKHG, AAAd Kat TOV E0WTEPLKO KOO0 —TOCO TOV Owya-
TIKO, 600 KAl TOV TIVEVUATIKO- TwV avBpwnivwv ovtwv. Enouévwg, ot vopol tng pov-
OLKNG €MIEPOVV OTOV EOWTEPIKO KOGHO TOV avBpwmov péow NG appoviag, n appovia
Tov obpmavTog Tavtifetal pe TV appovia g Yyuxne, Snladrn Tov ecwtepikov cOpIa-
V106 TNG avBpwndTnTaC.

H vysia, cbpgwva pe tov IvBayopa, oxetiletal pe 10 6WaTO EVAPHOVIOUO COHA-
TOG KAl YOG HE TO GUUMAY, HEoW TNG SLATPOPNG, TNG LOVOIKNG Kat pag {wr§ oVppw-
V|G pe Tov Beio vopo. Ilioteve Ot av StatapayBei n looppomia Twv avtiBéoewy otnv
Yoxn, ToTe eppavifovrtat yoxikég acBévetec. H povotkn €xet tn Sbvaun va emavagé-
PEL TNV AVACTATWHEVT YUXT) OTIG TTAYKOOHLEG ApUOViES Kal TN cupwvia petafd ov-
UTIAVTOG, YUXNG KAl HOVOIKNG. AVTO ONaivel OTL OL HOVOIKEG avaloyieg potdlovy e
TIG YUXIKEG Kat 0Tt peTaParlovtat pe ) Porbeta Tng Hovoikng, 1 omoia avayvwpie-
Tat wg «o@atpkr) Oepamevtikn apyny». IpéoPeve 6Tt To Tpayovdiopa pekwduwy, npepei
Ta ouvauodnpata kat tov vov. Otav avtd emrevybei, n ecwTepikn (WTIKOTNTA TOL OW-
potog anokabiotatat kat apxilet n Oepaneia. Yrootnpile de 6Tt vtdpxovy KatdAAnAot
TIOLAVEG Kat 0waTol puBpol, Tov popolv va odnyfoovy oty iaon, aAld kat otn dta-
THPNOTN TNG LYELAG, KAVOVTAG AOYO Yo LOVOIKT| LaTpEiaL.
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O IIvBayodpag mpoPaivel 6NV avayvwpton NG LovadtkOTNTG TG HOVOIKNG WG
nadevTikoL kat OepamevTikon uéoov, LIOYPAILOVTAG (e TOV TPOTIO AVTO, TIG ATEpPL-
oploteg nOikomaoTikég kat Yuxobepanevtikég Tng oTnTEC. ETol, etodyovrat otadia-
Ka oL €vvoleg TG kabapong Kat TNG EKOTAOT|G, TTOV EMTVYXAVOVTAL HECW TOV LLOVOLKOD
OUVTOVIOHOD GOHATOG Kat Yuyig. Oewpovoe g 1 HOVOIKT WG APLOTO HEGO TIPOG e&é-
yepon 1) kataotoAn Twv nabwv. [Tpocevyopevol ot TTvBaydpetot Eyatiav Hvovg mpog
Toug Be0dg pe ovvodeia AMopag, To GVUPOAO TG ApHOVIAG TOV KOGHOV, {NTWVTAg Va
ToLG Kata&lwoovy va {ouv e TNV appovia [e Ty omoia ekPaivetar aTov K6opo o Oei-
06 voug. Ovataotikd o ITvBaydpag iSpuoe €va eidog Bpnokevtikng aded@oTnTag, 6mov
kaOe pédog TG amdAvve pe puOpovG kat enwdEG Ta AN TNG YUXHG KAl TOV CWUATOG.

OtITvBaydpetot SLESISaV TNV LOVOIKT ATOKAELTTIKA GtV YuXO-VYLEWVO Kat Ogparev-
TIKO [L€0O YIaL TNV ETUTEVEN PLaG AVEVOXANTNG APUOVIAG AVAIETa OTO G Kat THY Yuxn
Tov avBpwmov Kat eldkOTEPA yLoTi AVTH TAPLOTAVEL, TOGO CVHPOALKE, OO0 KAl TTPAKTL-
K&, TV Staknpvln g maykoouag Sikatoovvng HECW TwV AvaAOYIKWY SOMKDV VoUWV
nov Ppiokovtat ot Pdon TG (oepd Twv VYNADY TOVWY, aképaleg avaloyieg KA.

Kpivovtag and Tig paptupieg twv Poypdewv tov (Iaupityov, Iopeuplov, ITAG-
twva, [Trolepaiov, ABnvaiov, Apioteidn Kotvtidiavo k.4.) avagopikd pe to 8épa tng
EVEPYETIKNG Kat e§ayVIOTIKNG eMiSpaong Tov Nxov otnv Yyuxn tov avBpwmnov, Ba prmro-
povoe kaveig va mpoPel oTov Loxuplopd 6Tt o IvBayopag vrfpée o mpodyyehog Tng
ovyxpovng povaikoBepaneiag. Xapn otnyv emnppor| tov ITvbaydpa kat Twv pabnraov
TOVG, N Hovaikn avadeiytnke oe Yyuxobepamevtikd mapdyovra.

12| H ITvbaydpetog didackatia Tept yuyys we apuovia

Kwvoetavtivog Nidpxog
Kabnyntng, Tunua ®ihocogiag, adaywywkrg kat Poxoloyiag,
Mavemotho ABrvag

H nepi Yoxig Sidaokalia tov ITvBayopov wg «appoviar kat «tddog» twv aptpwv

1. EigTo épyov tov «Ilepi yuxne» A.4 407 b 26-34 0 ApioTtoTtéAng mepdtan va opion Tiv
YUXHV w6 «appovio anmmywv tag anoyelg twv [uBayopeiwv: Kat &AAn de tig §6&a na-
padédovrat mepl Yyuxng, mbavi pev moAhoig ovdepliog NTTov Twv Aeyopévwy, Aoyov §
womep evBHVOLG dedwivia Kav TOLG eV KOLVW YEYEVNEVOLG AOYOLG appoviay yap Tiva
avtnyv Aéyovot. Kat ydp tnv appoviav kpaciv kat guvBeotv evavtiny eivat kat To 6wpa
ovykeoBat €€ evavtinv. Kaitot ye 1) pev appovia Aoyog tig eoti twv pxbévtwv i) ovv-
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Beotg, T Se Yuynv ovdétepov oiov T eivan TovTwV. ETt 8¢ TO KIvelv ovk 0Ty appo-
viag, yoxr| O mavTeg anovépovat TouTo Pdhiod ag etmetv (. IToAdtikawy @1 1340b).
Eivau yeyovog 0Tt mepl TG yuyng wg appoviag, SnAovott tng mubayopeiov didaokahi-
ag, Yvwolv gixe po Tov Aplototédovg, o IAdtwy &g Tov Sidhoyov Tov «Daidwv» 85e-
86d. Tnv amoyty avtrv Sev v edéxeto 0 Zwipdtng (avtobl, 91c-95e). ZxeTikég pap-
Topiag pog mapéxet o Aoyévng o Aaéptiog VIII, 46. Ilpogavag n enidpactg emi Tov
[M\atwvog g TTvBayopeiov didaockaliog ogeiletal eig Tov padntrv Tov Zupiay, o
omoiog 1ro ovupadntig Tov Ghodov (nf. «Daidwv» 61a kat Diels, 44b 22-23).

2. OiIIvBayodpelot viryayov OAa Ta paypaTa €16 TV apXiy Tov aptdpov. Mdiiota e
eBewpovv Ty Yuxrv Kat 8 kat Tov voov wg «mdbn» twv apBuwv (rP. Aptototélovg,
«Metd T puatkd» A5, 985 B 29). Yno tnv Emoyv avTry 1 Yoy, d¢ mddog Twv aptd-
v, dvvatal va anoteéoel ototeiov TG pabnuatixng Oewpiog S1d v appoviay, po-
AovoTL o Aplototéhng eig To £pyov tov «Ilepi Puxrig» A3, 407b, kdpvet Adyov iepi mo-
Bayopeiov pvBov. Eidiktepov, n Sidaokahia dtin yuxr eivat mAnpng kad’ eavtrv kat
XwpLoTh and To owpa vtodnAoi 6Tt kdBe «Tuxaia YuxI» Shvatat va elcéAOn eig k&b
«tuyaiov owpor. H dmoyig avtry vevBupiler oxetknv Sidaokaliav tov Epmedoré-
ovg, 0T, dnAadn, n Yyuxn d¢ «aipa» Tpoo@épetatl dla TepaTEPW «KaBappove» TNG.

Eig v épevvay pog Ba peketowpe ta mpokdntovta npoPAnpata Sedopévov ot €v

yévet enidpaotg Twv ITuvBayopeiwv eni Twv petayeveotépwy viMpEev dkpwg eviiape-

POVCA, AVAPOPLKWG, Pe TNV Bedpnotv TG Yuxns wg appoviag Twv te aptOpuwv alia

KOl TOV KOGUOV YEVIKWTEPOV.

13 ‘ IMuBerydpag ko J.J. Rousseau

IMavAog Kaipdxng
Avaminpwtns Kabnyntg, Tunpa ®locogikng kat IMaudaywykng,
Apiototédeto Mavemotnuo Oeooalovikng

O L amoyelg Tov J. J. Rousseau yia v povotkr] Slapop@wvovtal oe oxéon e TIG
avtioTolxeg andyelg Tov J. Ph. Rameau. To Oewpnriko €pyo tov Rameau yio tnv
povoikn pnopei va evtaxfei otnv mubayopeia mapadoon, agol o idiog Bewpel TNV
HOVOIKH WG emOTAUN Pactopévn oTiG pabnuatikég oxEoels Twv YWV petagd Toug.
v nubayodpela tapadoon éxovv evtayBei emiong kau Ta SVo Mpwta BewpnTikd Kei-
peva tov Rousseau 1o Projet concernant de nouveaux signes pour la musique kat to
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Dissertation sur la musique moderne, 6mov mpoteivel Tnv kabiépwon piag véag Lov-
olKkng onpeloypagiag, otnv onoia Oa xpnotponolodvrat apiBpoi avti Twv 16N kabie-
PWUEVWY GLUBOAWY TOV TEVTAYPAUHOV. XTN CLVEXELR, LTTOOTNpifovTag TV TpoTepal-
otnTa ¢ peAwdiag Eévavtt TG appoviag, o Rousseau amopakpovetal 1060 and Tov
Rameau, 600 kat a6 v mubayodpeta tapadoor.

Yta moAvdptBpa opwg BewpnTikd Tov Keipeva yia tnv povotkr, o Rousseau dei-
xvet 10taitepo evOlapépov yla TNV apxaia EAANVIKY HOVOLKT. ATIO TIG OXETIKEG ava-
@opéc Ba eEetaoovpe doeg éxovv axéon pe Tovg Tubayopeiovg, oL TEPLOTOTEPES ATIO
T1 omoieg Ppiokovtat oto Dictionnaire de musique. ®a dobue tov TpoéTO e TOV
omoio mapovatdlet Tig oxéoelg Twv muhayopeiwy pe TOVG apLoTOEEVIKOVG, TIG ATO-
WELG TOV Yl TO HovOxopdo, TNV appovia Twv opatpwv kat alka ocvvaen Bépata. Oa
npoomnadnoovpe va SlamoTwoovpe SLaQopEg TOV VIIAPXOVY OTOV TPOTIO TTAPOVTi-
aong Twv oxXeTikwy Bepdtwv and tov Rousseau, 1000 w¢ mPog TOV «avTimald» Tov
Rameau, 600 kat wg pog TovG PiAovg Tov eyKLKAOTAUSIOTEG, OTIWG Yia Tapadetypa
tov Diderot.

14| To nhoxevtpikd avatrua aetovg Opdikods Yuvovg
ko atovg ITuBaydpetovs éwg Tov avtoxpatopa Iovhavsé

Ytparog @eodoaiov

Avam\npwtns Kabnyntg, Tunpa ®vowrg, Mavemotwo Adnvawv

An(') To TAvapXaLa Xpovia anacXoAodoe Tovg PLAOCOPOVS Kal TOVUG AT TPOVOUOVG
TILO ATTO TAL OVPAVLO CWUATA KATELXE TO KEVTPO TOV YVWOTOV TOTE KOGUOV. To eyw-
KEVTPLKA SOUNMEVO YEWKEVTPIKO GVOTNHA TIOV TOTTOBETOVOE TOV KPS TAAVITN pHag
0TO KEVTPO TOV KOOHOV Taiptale MepLOGOTEPO GTOV EYWKEVTPLOUO TWV COPWV Kat O¢-
oTodE ylo ALDVES, VTOOTNPLLOUEVO ATIO TOVG TIEPLOTOTEPOVS PLAOTOPOVG KAl AOTPO-
vOuoug.

Avt6 Sev onuaivet 6TL Sev vipyav avtibeteg andyelg, ot omoieg voaTthpiav To
NALoKevVTpIkO ovoTnua. Znéppata g nAokevtpikng Bewpiog Bpiokovtal otovg Op-
@KoUG Ypvoug kat ot Stdaokalia tov Avagipavpov kat kuping Twv [ubayopeiwv.

Ot TTvBayodpetot (606 .X. arwvag) pabntég kat onadoi tov grlocdgov IvBayopa,
Wraitepa 0 PAdAaog o Kpotwvidtng, o HpakAeidng o Iovtikog, o Exgavtog, o Iké-
Tag 0 Zupakoctog k.&. vootrpilay pia TupokevTpikn Bewplia.
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O DiAdhaog o Kpotwvidtng (450-400 m.X.), pabntnig kat cuvexLotig Tov épyov
tov ITuBaydpa, Bewpooe 6t N I Sev Nrav akivntn, aAld TepLOTPEPOTAV KUKAIKA
YOpw amd 10 KEVTPIKO TVp, Wa anoyn aAldot anédidav otov Ikéta. Zuvenwg, iowg o
DiddAaog o Kpotwviatng fjrav o mpwtog mov dexotav tn I oav éva ovpdvio owpa.
O Exgavtog kat o Ikétag didaokav 01t n It ektedovoe [ia meplotpoPny ava niepo-
VUKTLO yOpw and tov a§ovd tng. Avtr kat av frav kawvogavig Bewpia! Qotoco
aUTOV TOV TPOTo e§NynOnKav Ta GaLvopeva TNG evaAlayng puépag kat voxtag, kabwg
KAl 1 QaLVOEVN Kiviion Tng ovpdviag ogaipag e§ Avatolwv mpog Avopdg. O Hpa-
Kk\eidng o ITovTtikog Sexdtav Kt avtdg TNy meptotpoer s Ing yopw and tov dfova
™g.

H vn60eor| tov 8¢ 611  Agpoditn kau mbavotata o Epurg mepipépovtay yopw
and tov'HAo Tov avayopelel 0Tov TpwTo GLAOCOPO IOV £KAVE 0APT] VITAUVIYHO OXE-
TIKA e TO NALOKEVTPIKO oVOTN A

Ot ITvBayodpetot eloryayav Ty avtiAnyn g ogaipikng Ing, mov meplotpepotav
YOpw amnd to kevtptkod mup. O DAdAaog kakoboe avTd TO KEVTPIKO TTVP E0TIA TOV TIaL-
VTOG, YVpw amo tnv onoiav meptpépovtav 10 owparta: H AvtixyBwv, n In, n ZeAnvn, o
"HA0g, ot mévTte TAQVITEG Kat 1] 0@aipa Twv anmhavwy. Baotkd xapaktnplotikd avtod
TOV OULOTAHATOG EIVAL 1] CPALPIKOTITA TOV «TIAVTOG», Ol KUKALKEG TPOXLEG TWV OVpAVi-
WV CWHATWV TEPL TO KEVTPLKO TIVp, TO 0T0l0 dpwg Sev Tavtiletat pe Tov'Hho. Qotod-
0o Slakpivovtal ot TAavrTeG amd Tovg dAAovg aotépeg, N In €xel opaipikod onpa, evd
eKTOTI(ETAL ATIO TO KEVTPO TOV KOGHOV, YOPW A0 TO OTOI0 KLVELTAL.

BePaiwg epgaviCetar n vrobeon g AvtixBovog kat ovpaviov copdtwy pn opa-
tv. H Betdtnta twv ovpaviwv cwpdtwv kat n appovia twv tpoxtwv tovg. Paiveta,
Opwg, 6Tt n vroBeon NG AvtixBovog anéPlene oo va avePdaoet Tov aptBuod Twv ov-
paviwv opatpwv oe 10, Tov tepd aptBud twv IMubayopeiwv.

Ot ITvBaydpetot viéBeoav Ty VItapén VoG COUTAVTOG [EGA GTO OTIOIO OL KIVIOELG
TWV OVPAVIWY COUATWV SLETOVTAY a@’ €VOG HEV ATd TOV HUOTIKIOUO TV aplOpwy a¢’
eTEPOV O€ ATO TIG APHOVIKEG AVANOYIEG TWV PUOLKWY VOUWV.

Ocov agopd v neptotpo@n g Ing yopw and tov d§ova g, mov didaoke o
Ava&ipavdpog, gaivetat 6tL Tnv anodéxOnkav toco o ITuvBayodpag 600 kat ot dAlot
[MuBayodpetol. Idtautépwg miotevav 0™ avtiv o Ikétag o Zvpakootog kat o Exgavtog
o Zvpakootog 1 Kpotwviatng. Ipdypartt, o Ikétag kat o Ekgpavtog and tig Zvpa-
KOVOEG, BewpobvTatl ot elonynTég TG TepLoTpo@Pns TG Ing mepi afova Sepxdpevo
amnod To KEVIPO TNG, IOV EPUNVEVEL T QALVOUEVT TLEPT|OLAL TIEPLOTPOPT] TNG OVPAVL-
ag ogaipag.

Tevikwg, Aowmov, o Avadipavdpog kat ot pooteg g [uBaydpetag XxoAng fTav
EKEIVOL IOV AUPLOPITNOAV Yla TTPWTN QOPA TN YeWwKeVTPIKY Bewpia Tov Zvumavtog,
Kat £tot avogav tov §popo, ya Ty mubayodpeta —kat ovoiav- nAokevtpikr Bewpia,
Tov elofyaye o Apiotapxog o Zauog (310-230 n.X.), n onoia 6pwg dev viepioxvoe
TNG YEWKEVTPLKNG.
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Qo1600, Sev mpémnet va vopilovpe 6TL N ToTN 0TO NALOKEVTPIKO oVOTHHA £iXe OPT-
oet. Katd tn Sidpketa tov 4ov p.X. arwva, o avtokparopag lovhiavog (336-363 w.X.)
avadeiyOnke oe Oeppod viootnpiTh TOL, APoL Bewpovoe T It wg mhavntn, 0 onoiog,
Omwg kat ot Aot MAavriTes, mepipepoTav yopw and tov HAo oe kukAikn tpoyia. To
YeYovog avto Seixvet 0Tt ) Bewpia Tov Aplatdpyxov Tov Zapiov oxt povov dev eixe Ee-
xaotel, aAld katd tov 40 PLX. awwva vrnpxav Olaowteg e,

Biphoypagia

®eodoaiov Zrpartog, H exBpdvion g Iig — H StamdAn tov yewkevTpiko e To NALOKEVTPIKO V-
otnua. Ekdooeig Aiavhog. ABriva 2007.

15 ‘ AdyeBprxot cvvdvaopol Tng unyevikys ITubaydpeiag Atkng

Thomas Noll
Epevvnrr¢/Aéktopag, Escola Superior de Musica de Catalunya, Spain

™ Oewpia TG HOVOIKNG, 0 6pog TTuBAYOPELOG, AVTIOTOLXEL OE GUYKEKPIUEVEG GUV-

S£0elg TOVWV OTIG OTIOIEG OL TOVIKOL GUOXETIONOL TTPOKVTITOVY antd TV aAAnAov-
xla Staotnuatoy kabapng mEUmTNG kat ok TAPoG. ATO YEWHETPIKNG AMOYEWS, AVTEG OL
aAAnAovyieg amotedovv §popovg, oto Aeyopevo Siktvo Twv ITvBayopeiwv TOVwWV. X0
X0po Twv Mabnuatikwy, to Siktvo Twv TOVEV ival oty ovoia éva avtipetadeTiko
o0VOoAo e SV0 TeENeoTEG, Yo mapddetypa x = (mépmtn) ko z = (oktaPa). H perétn av-
TV TV Spopwv pe Pdon Tnv ontikn Twg kdbe AeEn punopei va avaluBei oe éva meme-
pacpévo oVvolo ypappdtwv x, x4, z, 271, oxetiletal pe o pn-avtipetabetikd ohvo-
Ao pe dvo teleoTE.

To TTuvBaydpeto ovpPforo

W = XyXyXyXyXyXyXyXyXyXyXyXy...

anoTehel 0TIV OVGia EKPPACT] TNG 0TI OXECEWG 2 TOVWY, ATO T ULd, KAl TOV TOVIKOD
oG VYougG, amod Ty AAAnN. Ilpokertat yia T povadikn atéppovn oelpd Twv X (MEUMTN
Tévw) kat y = z~x (TétapTn kdtw) mov avomotel TNy npoinodeon mwg kdbe mpdHn-
pa toovtat pe pia Stagopd ToviKoh DYovg pkpdTepoL TG oktdPag. To adpBoro av-
10, kpunToypagel OAa ta Staotipata tov ITvBayopeiov Tovikod MAEYHATOG, TOVIKOD
VYOUG LKPOTEPOL TNG OKTAPAG, |LE TELPE GUYYEVELAG.
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Amd pabnpatikig anoyews, To w eivat pia pnxavikn akolovBia pe andkiion g =
Log2(3/2). KaBe mapdywvtag u Tov w, givat LoooKeAOUEVOG. AVTO onpaivet 6Tt yla 2
OTIOLOVOSHTTOTE VTTO-TIAPAYOVTEG TOL U, U; KAt U, TOL 18iov prjkovg, ot aptbpoi [u, |y ko
|u,]y oV ¥y ota u; KAt U, Stagépovy To TOAD kKatd pia povada. Ta kabe n>0 Snhadn,
VILAPXOLY aKkpLPWG 11+1 SLaPOPETIKOL TAPAYOVTEG UITKOVG 71 GTO W.

Ta mpolnpata Tov W, TWV OMolWYV TO UAKOG Eival TAPOVOUAGTHG 1 TOV 1/ TOL g,
eival yvwotd pe tnv ovopaocia ovpBoAa Christoftel. Xtnv nepintwon katd tnv omoia
n=7 10 TpOBNUa XyXyXyy TEPIAAUPAEVEL TNV KEVTPIKI] KAPKLVIKT] OXEOT] YXYXY.

Ta kevtpid ovpfora u kabwg kat Ta avriotoa ovpPfora Christoffel xuy dnpui-
ovpyoULV fa evilapépovoa SITTOTNTA OTNY OToiA 1 HOVOLKOBEWPNTIKY OXEOT avAple-
0a 0TI OVYY£VELX TWV TOVWV KAl TOV TOVIKOU DYOUG YeLTVIalovTwy Tovwv katadet-
kvoeTal wg e&ne: Ta avadimlovpeva {edyn TETapTNG-TAVW/TEUTTNG-KATW Snpovp-
youv Stadoxikd Staotripata TOVwV. Ny mepintwon yla napddetypa tov n=7 ta {ev-
YN TwV XyXyXyy eivat aaabaab, To omoio avtioTotei 610 povtéAo Tov Statovikov Tpo-
nov. Eivau emiong xoau odpBora Christoffer kot To oxeTicd kevtpikod kapkiviko potifo
nov epthapPavouvv avtiototxei oto e&dyopdo Tov Guido aabaa.

Ta kaBe mpdOnua Christoffel v = xuy prjkovg # GAot ot ov{nyeic Tov v eppavito-
VTat avapesa 0Tovg n+1 mapdyovteg tov prkovg 1. Olot ot oulnyeig Christoffel tov v
elvat yvwoTol kot wg fxot TG KaAwg-oxnuatiopévng okalag. H Sirtdtnta mapéyet pia
ekAénTuvon NG 10€0G TwV KAAWG-oxnpatiopuévwy okalwv twv Carey kot Clampitt.
v oputhia pov, Ba avapepBw oe oplopéves eviiapépovaeg SLAMIOTWOEL TTOV TIPOE-
KUWYOV €GO ATIO TNV OTITIKI OUTNG TNG EKAETTUVOTG.

Biphoypagia

Jean Berstel, Aldo de Luca. “Sturmian words, Lyndon words and trees®. Theoretical Computer
Science 178: 171-203, 1997.

Jean Berstel, Aaron Lauve, Christophe Reutenauer, Franco V. Saliola. Combinatorics on words:
Christoffel words and repetitions in words. CRM Monograph Series vol. 27, American
Mathematical Society, Providence, RI, 2009.

Valérie Berthé, Aldo de Luca, Christophe Reutenauer. “On an involution of Christoffel words and
Sturmian morphisms.” European Journal of Combinatorics 29(2): 535-553, 2008.

Norman Carey and David Clampitt. “Regions: A theory of tonal spaces in early medieval treatises.”
Journal of Music Theory, vol. 40(1): 113-147, 1996.

Norman Carey and David Clampitt. “Aspects of well-formed Scales”. Music Theory Spectrum
11(2): 187-206, 1989.

David Clampitt and Thomas Noll: “Modes, the height-width duality, and divider incidence”. Paper
presented at Society for Music Theory national conference, Nashville, TN, 2008.

David Clampitt. “Double neighbor polarity”. Unpublished paper, 2008

David Clampitt. “Sensitive intervals: major third analogues in standard well-formed words”. Paper
presented at Workshop on Mathematical Music Theory, South Bristol, ME, 2008.
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16| H muBaydpeia xhnpovopia
oV GVYXpovY RadvuaTiky povatxky) fewpla

Moreno Andreatta
Epevvntiig, CNRS/IRCAM, France/Italy

An(’) ™V ep@avion g akyeBpikng Tpooéyylong Tng Hovoikng ot dekaeTtio Tov 40,
mov énauge onUavTIKO polo otny eykadidpvon tng Mabnuatikig Movotkng O¢-
wplag, vrapyet 1 amoyn ott 1 [TvBayopela ontikn 600V agopd oty aplBuntikn Pa-
on G povotkn§ (ya mapddetypa [1] ko [3]), Stapépet katd moAD amnd tnv apOuntikn
Bdon mov mpoteivel n akyePpikn ontikn. Ilio ouykekpiuéva, 1 pakpd Aiota Twv dnpo-
OlevoEWV OV avalbovv Tr oXeTIkN pe Ta Mabnuatika kat T Movaowkn TTuvBayodpeta
KAnpovopd, mepiéxet eAdxiota mapadeiypata avagopwv g oxéong petafd g Iv-
Oayopelag kat TG akyePpikng mpooéyylong e povotkns Bewpiag. Apxid Oa kavov-
LLE [ia avaQopd o€ KATIOLEG Ao AUTEG TIG HeAETEG, SivovTag tdtaitepn Egaocn oTny eL-
oaywyn Twv pabnuatikwv avaloytwyv otn povotkr and tov Ernst Krenek [6] kat oty
eloaywyr ouvolwy ot povotkr Bewpia kat oOvBeon and tov Iavvn Eevdkn, 1 onoia
odnynoe kaL 0t yvwotr prion tov tedevtaiov: “Eipaote ohot ITuBayopetor”

A@ov aoxohnBovpe Aiyo pe avtd ta tpia mapadeiypara mubaydpetag entppong
otnv epdvion akyePpikwv uebodwv oe povotkn kat povoikodoyia, Ba avaivoov-
LLE KATIOLEG OVYKEKPLHEVEG OXETELG TNG TLOAYOPELAG TIPOOEYYLONG KAl TNG XPTIONG aA-
yePpikwv Sopwv ot ovyxpovn padnuatikn, povoikn Oewpia. ITio cvykekpipéva Ba
aoxohnBovue pe Ty mubaydpela KANPOVOLLA IOV EVEXETAL OTO SLACTNUATIKO HOVTE-
Ao mov etonynBnke o [dANog pabnuatikodg Yves Hellegouarch [4]. Ze wa mo mpooga-

H ITvBaydperia Oewpron e Movatkig: pabnuatikés xat drhocodikés Sluotaoetg



™ €kdoon avtov tov povtéhov o Hellegouarch kdvel xprion twv akyePpikawv povté-
AWV TOL KUKAOV TwV pNT@V aplBdV Kat Twv SLoQavTikdy e§loWOEwY, TPOKEWWEVOL Va
TIOPOVOLATEL £Va YEVIKO OpLOpO TNG andotaong ot éva Hyotomio. ITapdAo mov o kv-
plog otdxog tov Hellegouarch eivat va eykaBidpvoet akyePpikd to Tentamen novae
theoriae musicae (1739) tov Euler, mapéyet emiong pua véa IvBaydpeia mpooéyyion
oty “moMTioTikn avtiAnyn” Twv povokwv daoTnudtwy, 1 omoia eixe mapovota-
otel apxikd and Tov ovvBétn Fabien Lévy [7]. ®@a mapovoidoovpe kamola oToteia Ta
omnoia Ba atnpiovv avtny v vdeon pe oTOXO va EekIvijoovE Uiat TILO YEVIKT OL-
{Ntnon oxXeTIKA pe 1 oX€oT alyePPIKWY HOVTEAWY Kat avTiAnyne/vonong Twv povat-
KWV dopwv.

Biphoypagikég Avagopég
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que, 1968. Reprinted in Musique. Architecture, Tournai, Casterman, 1971, p. 71-119.

ITepMVerg

35



36

17 | Ozwpia, apBpde, appovia, ITubayopiopds:
TopeNISV Kol POV GTRL YPAUUATE, TO TVEDRAL KOl TH] UOVTIKY] VOTEL

Anuntpng Aéxkkag
Kabnynte, Avowto Ilavemotipto, EANGSa

Tapovoa epyacia, PACIOHEVT KUPIWG GTIV ATOWKT| £PELVA TOL CLYPAPEX, ATIO-
H OKOTIEL 0TI CLYKPLTIKT) emtave&ETaon Tng mubayopetag Tapddoong and Tpeg ou-
vi|0e1g eVAANAKTIKEG OTITIKEG YwViEG, (e TO PAEHUA OTPAUUEVO TIPOG TNV EMAOYT TNG
utag ov Ba givat 1y Mo evapyng kat evemigopn yla Ty poodo tng BewpnTikng épev-
vag kat yta Tnv epappoyn. IIpog TovTo entyelpe piav avatopikn Tng mubayodpelag pov-
owmng Bewpiag kat TWV CLUTAPOUAPTOVVTWY TNG, TIPOKELHEVOL VOl EVTOTIOEL Ta kel
EUTEPLEXOEVA VIHLATA TIOV AYOLV TIPOG VAL KAPTIOPOPO EKGVYYPOVIGO.

Avtég ol Tpelg mpooeyyioelg eivat:

o 1 mpookOAAnon otV Kuptolegia Tov TApovg TVBayOpelov Sdypatog, ema-
Kppwg omws avtd katatiBetal atn @Lholoyia kat oty mapadoon,

o £vag eupéwg alAnyoptkdg voBeTikdg Aoyog oxetikd e to Tt ot ITvBayodpet-
ot (ev8exopévwg) evvoodoav oTny kabe epioTaom, e Tavuopovg Tov Sdypa-
TOG HEOW SLAPOPWV EPUNVELWY TOV, OTIWG TI§ avThapPdvovtat aAAniodiddo-
YOl HEAETNTEG,

o U0 ETIOTNHOAOYIKA AUTIOAOYNUEVN KPLTIKT eMloKOTN o™ Tov [TuBayopilopov,
mov Stayetpiletat Ti 18€eG WG APNPNUEVEG APXETUTILKEG CLANAYELS Kat TTPO-
omnaBei, pe TveD L xahapo Kat EveavTacTo, va arokaAvyel Tt ot ITvBayopetot
(evOexopévwg) evvoodoay, emoTpatevovTag pa Aoykn Siepyacia mov agop-
HaTat amo 0,7t yvwpifovpe mwg ekeivot yvapilav tote, cuvunoloyilovtag doa
epeig yvwpilovpe topar 0 avtr) TNV KatevBuvon, KamoLeg and TiG 10eg Tovg
pmopei va StatnpnBoiv 6Twe £XOUV KATA YPAHA WG AUETH EQAPHOCLUES AKO-
pa Kaw onpepa, AAAeg akopa wropel va avabewpnBolv e trpnon Tov mvev-
LLATOG KAl EKCVYXPOVIOUO TOV YPAUUATOG TOVG, EVW AANEG, TEAOG, Va amoppl-
@BolVv w¢ dvev akiag.

Mia kat o TTvBayodpag Sev katéhime ypantd keipeva, avaykalopaoTe va Bactotov-

e otovg ITuBayopetovg, dpeoa kot éupeca. Av OeAjoovpie va e0TIACOVE OTIG Aapd-
YPATITEG ETMUOTNUOVIKEG TAEVPEG TOV, ATTOPEVYOVTAG O, Tt KeiTat 5w amod Ta TeTaypéva
NG EMOTAHUNG, OTIWG TL.X. TN Beocogia kat TNV aptduoloyia, 8oV, factkd, Tt pmopov-
Le va amokopioovpe amod Tig Sidayég Tov.

> 21 Oepeliakr) emotnroloyikr okéyn, o IvBayoplopog ovotaotikd eykawvidlet
™ oa@r| SIAAEKTIKI] AVAUETH GTO APXETVTIO Kat TN [ipnon, 1 onoia diémet Tnv avOpw-
Tvn avtiAnyn kat oinor (SnA. KATAOKEVAOTIKY), TOV OXESLAOHO KAl TNV TPAYHATW-
O1), TO TEAELO KAt TO ATEAES Kat TNV andTn Twv atofnoewv. Ot dvo dyelg avtrg tng Ot-
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XOTOpiaG eival, KaTA TEKUNPLO, EKEIVEG TTOV EKSNADVOVTAL e AKpa TAPTIVELL ApYOTE-
pa 070 prypa petafd Iatwva kat AploToTEAN.
» 2 padnpatkn Aoy, Ta Qewpripata Tibevtal wg agnpnpéves Kot apXETUTILKEG
TIPOTAOELG —KEVA ONpaivovTa-, e SUVATOTNTA EQPAPUOYNG OTTOVONTIOTE KpiveTaL TTpE-
IOV, AANG pe amapaPatn VITOXPEWOT Va TTapEXOVTAL KAl VA KOLVOTIOLoUVTAL oL arodei-
Eelg Toug —mpoKeLTaL yla TV «eEAANVIKI» 0TAoN TTov eyKaviddetal and Tov @aln kat
odnyei ot aiwpatikr Tov EvkAeidn.
> 2y aplBunTik, Ta TavTa TPoKLTTTOVY and TV apibunon, mov edpaletan 0N
Xpnon apdudv guokdv (SnA. Betikdv aképatwy), kat dpa Tpodtaypaget pnteg Sat-
pEoelg pe mmAika Tov ek@palovv avaloyieg avapeosa o€ TETOLOVG PuOtkovs aptBuovs,
npoimoBéTovTag emopEvws Tov KaBoplopod pag kovig katdAAnAng Bewpntikng aptd-
UNTKnG povadag ovppetpotntag (mubaydpeta évvola tng povadog).
» XN yewpetpia, n epyacia Sie§dyetat otn pia, Tig dHo kat TIG TPELG SlaoTACELG,
G oToLdN TWV ISLOTATWY TTOV XAPAKTNPI{OVY T YPAUIKA, ETUPAVELAKA KAl XWPL-
KA / OTEPER OXNILATA, OTOTE KATA CUVETELA EYEIPETAL TO TTPOPANHA TWV ACVUUETPWY
/ appnTwv oxéoewv kabwg Kaveig KIVEITAL AVALECA OF KATNYOPTHATA [E SLaQOpETL-
KO aplBpo Sraotacewv (kupiwg and v evbeia oto eninedo), ouvemPEPOVTAG TN OL-
vednromoinon 6Tt aptOpn Tk, 6TV Katd mapadootv Statvnwor| TN, lwoduvaylel pe
HoVoSIAoTATO HETPIKO XWPO.
»  Télog, Oa emixelpnOei extevéoTtepn avagopd oe Vo aAinrévdetovg khadovg, T
LOVOLKT| Kot TNV actpovopia / koopoAoyia. H faButepn omovdr| tng povoikng eivat
KOV Vo KOIoEL amavTnoelg og epwtnpata Onwg ta akoAovda, ovpPdilovrag pe
TIPOEKTATELG IOV POAVOVV WG TTOAD YEVIKOTEPEG EKTIHUIOELG:
o Paoet motov kviitpov Statvnwvet o ITvBayopag pabnuatikr Bewpia tng pov-
OlKNG;
o ylatin Bewpia avtn peletdtal emdvw oe xopdég; Tt kepSileTar kat TL XAveTal;
o améPhene dpaye To MUOAYOPELO CVOTNHA OE XPHOT| WG EUTPAKTO CVOTNHA
LLOVLOIKOD TOVIOHOD; av OXL, TOTE WG T1;
o TG ouuPiPdaletan emi TG apyng n acvu@wvia Tov eyeipetat kabws o VOHOG
TV LKPOV aplOpdv dyel o€ KAAOHATA LE TEPAOTLOUG OUVTEAECTEG;
+  TIOLX T) OXEOT) AVALETA GE £va TETPAXO0PdO Kau £va YEVOG, Kal TTola 1) onpacia
NG TPAKTIKNG UTTap&ng xpowv o€ £va yévog; ylati oL Xpoeg Sev eKTpOowWToD-
vtal Seovtwg ot Bepeliaxny mubayodpela Bewpia;
o Ilwg exppalovtat n cOAANYN, N TPOGGANYN Kat avTiAnyn, 1 eQappoyn Kat n
npakn oTovg TpeLg TPOTOVG VTTOSLAiPETTG EVOG HOVOLKOV SlaoThpaTtog —aptd-
UNTIKT], YEWUETPLKT], «APHOVIKI»;

Ot anavTrioelg 0 auTd Ta EpWTHRATA TTApEXOVV epeiopata yia motkthio {ntnud-
TV, apxifovtag amd v agnpnuévn von Tov TVBayopeLov CLOTHRATOS Kat POAVO-
VTOG HEXPL TO EUPAVES [XVOG [LaG IPODTIApYOLOAG TEVTATOVIKNG HovOtk G Oewpiag kat
TIPAKTIKI|G, LLE TIPOEAEVOT) ALAITIKT).
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Ta mapamavw ovvdéovtat otny mopeia pe tnv mTvbaydpeta cOAANYT TOL ovpTA-
VTOG Kat TwV VOHWYV Tov, kaBwg avtr} ek@paletat oTnv oVTw KaAOOHEVT «Tepi Yuyxig
Oewpia Tov ITAATWVOG» KAl TG KOGHOAOYIKA GTOLYELD TOL EUTEPLEXOUEVA OTNV APHO-
via Twv o@alpdv. [ta va eppunvedoove, va avakatvicovple kat va 0¢covpie oe eappo-
y1 avtr TV €Eoxn oAU, XpetaleTat LAANoV va epevviioovpe o’ ToV TOTE YVwoTo
«KOOWO», dnAadn HEPog Tov NALakoh CLOTHUATOG, Ot avTimapdbeon TPOg TIG onpepL-
VEG KOOHOAOYIKEG YVWOELG [aG, B’ 10€eG OXETIKA e TNV KiVNOT] TOV, TL.X. TO KEVTPO Tie-
PLPOPAG —T1] YN); TOV NALO; TO KEVIPIKOV TTUP;— KAL UE TLG AKTIVIKEG ATIOOTACELG, OTIWG
AUTEG CLVAPTWVTAL TIPOG TG (YVWOTES, TOTE) TEPLOSOVG TIEPLPOPAG, EV OWEL TOV 30V
vopov Tov Kémep, y' yvwoTtd emoTnpovikd oTolxeia Tov NALaKoD GUOTHHATOG Kl He-
YaAOTEPWV OVPAVIWY SOUNUATWY, TIOV Ol TPEXOVOEG EMOTHEG AMETVXAV 1) apviiOn-
Kav va emonpdvoovy, kabotwvrtag £tot advvato to va ta aflonomoovy wg epyaleio
npowdnuévng Kooukng katavonone. @a mpookopicovpe dedopéva kat 18€eg oV ek-
Détouv WG i XaAapr) XELPAPETNHEVT EpUNVEIR TG APHOVIAG TWV CPALPWY ATIOTE-
Aei SuvnTikn koopoAoYIKY 1d€a-@AaTvn, 1) omoia avoiyet véeg 00peg Tpog Tig eptodikég
OUVAPTNOELG KL A0 EKEL TIPOG XWPLKEG, XPOVIKEG Kol Suvapikés yewpetpies, Eexledw-
VOVTOG TOV ayov] xwpo amd tn pikpodopikn (ototxetwdeg cwpatidio-kipa, TpoxLaKo,
kBavtikr, Oewpia (viep)xopSwv KTA.) éwg Tn peyadopukr (yahaieg kal evievbev).

H Bewpnrikn ék@paon OAwv avtdv avalnreital péoa and Slatvndoelg avtAolpe-
veg ano TN pabnuatikn Bewpia TnG HOVOIKNG.

18 ‘ Avrifeta oto dwg: AxovaTiky AptOuyrixy

Anthony Moore

Kabnyntng, Media Department, University of Cologne, [eppavia

H napovoa opthia e€etalet TNV avtiAnyn: To pétpnua pe to avti iowg Tpoékv-
YE TIPLV Ao TO HETPNHA UE TO UATL Z€ AVTO TOV PAVTACTIKO KOGHO TwV “Tv-
QADV” HABNUATIKOVY, OL OPYOVWOHEVOL T]XOL ATTOTEAOVTAV KPLTHPLO YLat TOVG Habnpartt-
KOUG VTTOAOYLOpOVG Kat Ty amopvnuovevon. H oktafa Aowmodv, yivetat texvikn moA-
Aamhaotaopov pe to dvo, avti va avakveta oav Simhactaopds. Me tov iSto tpomo,
O\a ta vTOAoLTTa OVOIKA StaoTrHATA, YivovTat epyaleia pétpnong Léoa anod npooe-
KTIKEG Kat EMAVAAAUPaVOUEVEG AKPOATELS. ZTOXOG AUTHG TNG OpAiag eivat va e&epev-
vnoet avtn Vv idea.
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[Tépa and Toug pikpodg Adyoug akepaiwv aplBudy Tov avTioToLXoVV 0€ GUXVOTN-
TeG, 1 AANLWG O€ K Xopdwv oV TTapdyovy TV OKTABA, TNV TEUTTH Kol TNV TETap-
™ vrapyovv dpprrot apiBpoi. Etot SnuovpynOnke n taon va ovAAdBovpe to yeyo-
VOG AUTO e TO UATL, HECW TNG ATEIKOVIOT|G TOV, e TN Ponbeta Tng yewpetpiag. H mny-
Y1 QUTHG TIG E0WTEPLKNG TAOG iowg TawTileTal pe Ty avéykn Tov odrynoe atn Snut-
ovpyia tov akgapntov. Etol, icwg va pmopodpe va évtafovpe autr) Tn 0Tpo@r amod
LOVGIKOTNTA OTN YEWHETPIA, 0TV EVPUTEPN Ka EVOEAEXWS UEAETNHEVT OTPOPT] ATIO
TOV TTIPOPOPLKO GTO YPaATTO AdYO.

H avanapéotnon twv atéppovev Stadikactwv oo omtiko edio Snpovpyel v vev-
SduoOnon tov memepacpévov, 1) omoia pxeTa, 6TV 0V, 0t avTifeon pe avTod To OToLO
npoonadei va avamapaotadel. H tetpaywvikr pila tov 2 pmopei va pnv eiva EohokAn-
pov vrodoyionun, aAld n Stadikacia TPoaEyylong vog ouykAivovtog opiov pmopel va
yivet katavontr. ATo Tr ¢Uon Tovg ot apprtot aptdpol 8 oTapaTovy Kt ylo To Adyo av-
16 10 Tedio TOV XpOVOL pMopel va yivel Tio dpeoa avtiAnmro akovoTikd. EXdxioteg al-
Aayég pumopodv va yivouv avTiAntég wg To Sldgwvo Stakpotnpa petagd Sho Tavtoxpo-
VG NXoVVTwV Tovwy. Baoel tng evaicinoiag Tov oe Bépata evépyeiag, To avti umopei va
TAPATIPHOEL AAAAYEG TIOV KAT™ avaloyla avTIOTOLXOUV 0TIV TTApaTtipnon pag Adumag
Séxa watt ov avafooprvel oe anodotaon 1.000 yihopétpwy (Manfred Euler 2001).

T to Adyo avtd 1 appovia ervar pa Suvapkn, padnuatikn Stepyacio evw n akon
pia eyke@alikn, apOuntikr. Exet vmootnpixOei 01t avtég ot diepyaoieg ektedovvtat ev
népet 1 €€ ohokArpov vroovvednta: “Tliotedw OTL 1 Pfdon NG CLpEWViag TPETEL va
avalntnOei otnv avaloyia Twv Stakpotnudtwy. H povokn eivat pua andkpuen, aptd-
UNTIKT AOKNOT) OV eKTEAELTAL Ao TNV Yo, 1 omoia ayvoei 6Tt petpael” (Leibniz
1712). O 06 a6 GuOIKOL TOV opyavwveTal PAoeL TwV aplovikwy oetpwv (Mersenne
1636, Sauveur 1702), ot omoieg ekONAOVOVTAL GTO AUTE HECW TWV EVEPYELDY TWV PWVN-
kv xopdwv. H aicBnon g akong eivat appnita cuvdedepévn pe tn @wvr|, wg oo
Tapaywyns, yia va uny avagepbodue otovg foppoug, ta Pounoparta, kat dAAovg ava-
noevkTovg BopvPoug mov mapayovtat and to iSto To cvoTnpa akorg. To nyotomio
IOV SMLLLOVPYELTAL AVALETA 0TA AVTLA TOV AKPOATT| Kt TOV £§w KOoUo ouvdLdletal pe
Toug e§wTepLonG XOVG, pe anotéleopa, éva oxllogpeviig (Schafer 1977) va unv évat
iowg oe Béon va Eexwpioel TIG eowTeTikéG amo TIG e§wTepiieg QwVEG (Jaynes 1976).

H npooniwon og vivwtikd emavalapfavopeveg Siepyacieg mov yevvoov atelei-
wtovg aptBpovg mbavwg va eixe Bewpnbei ano Tovg ITvBaydpetovg we epPamntiopa
oty kaBavTn Ty OAwy Twv YWV Kat Twv aptduwy, 6o Tovg dnodpynoe kamota
apxéyovn Sadikacia. TovAdytotov i eppnveia avth gavtalet o mbavr and Tov vro-
T0¢pevo tpdpo 1 akdpa kat tnv dyvota twv IMubBayopeiwv oe TéTola veoovotata @at-
vopeva. Kat iowg ot dtavOiopoi va xprotpomotrinkay otn Hovotkn oav £va méTaoua,
TIPOKVUEVOD VA OPPAYLGTOVY Ol IPOPAVELG Kat evalhaooopeves aAndeleg mov mapa-
TiBevtat mapaxatw: H tetpaktvda xpnoonoteital oav kdAvppa, KapovgAad, aori-
da, oav éva oTépeo alAd nxNPoO kEAVQOG.
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19| Amé tov ITuBaydpa otov @ovpié
ko Ty Hextpoviky] Movaky] Tov 21ov auwve

Cort Lippe

Avaminpwtg KaBnyntg, Tunua Movokwv Enovdwy, University of Buffalo, HITA

IMvBaydpag Bewpeitat 0 apxatdTepog amo Ti§ SUTIKEG PUOLOYVWLIEG ULAG TELPAG

QLA00OQWV Kat emoTHOVwy 0nwg o ITAdtwvag, o AplotoTtéAng, o Bitpoivpiog,
o Taldhaiog, 0 Povpté kat 0 XEAPXOATE, alld kat BewpnTIKWY TNG HOVOIKHG KAl GLV-
Betwv, Onwg o ITrolepaiog, o Borfiog, o ZapAivo kat o Papw. Me mapadeiypata anod
Vv €pevvd pov kat ouvBéoels, Oa anodeifw, 0TL 0 «TVBayopelog» TPOTOG oKEYNG OUL-
QWVA |LE TOV OTOLOV 1] AKOVGTIKT), I YVUXOAKOVGTIKT, KAl 1| avAAVOT) OTHATOG, EMNPEA-
{ovV TN HOVOIKT) OKEYT), ElvaL AVATIOOTIAOTO TUFHA TNG EMLOTNUOVIKNG KAl aloBNTIKG
e&EMEnG mov mpoépxetat amod tov idto Tov ITubaydpa.

Ta Bacikd pov eviagépovta wg ovvOETn, eoTidfovtal OTOV TOUEA TNG HOVOLKNG
TIOL AoXOAelTAL [e HOVOLKA Opyava Kat (wvtavd StadpacTikd NAeKTpovikd cuoTrHpata
0€ GLVAVALEG. Av Kal 1] HOVOIKT) QUTH], TOV GLVOVALEL X0 ATIO HOVOLKA Opyava {E N\e-
KTPOVIKOUG IXOVG IOV TTAPAYOVTAL ATtO VTTOAOYLOTES, HECW HEYAPDVWY, BETel TOANS ev-
SlagépovTta epwTnpata, aodnTikng Kot EMOTNHOVIKNG HOPPTIG, TaV UECO EKPPAOTG, Ei-
vat cagég 0TL TPoUTODETEL a6 TOVG EPELYNTEG Kal TOVG CLVOETEG IOV AoYOAOVVTAL e
AUTOV TOV TOpEQ, Hia €16 fAD0G KATAVONOT) TNG AKOVOTIKAG, TNG YVXOAKOVOTIKNG KAl TNG
enegepyaoiag onparog. H mapovoiaon avtr) Oa eotidoel oe mapadeiypata TeXVIKOY, TOV,
Xapn otny mpdo@atn texvoloyikn mpoodo, mpoopépovv MoANéG SuvatdTnTeg oe ouvOE-
Teg, kat Tnydfovy and tn oxéyn kat Ty peBodoroyia tov IvBaydpa.

O TIvBayopag perétnoe Ty meploSikr] KULATOULOPPT] XPNOLULOTIOLWVTAG TO ATAO
aA\& evguéotato epyaleio, Ty mTaAlopevn xopdn, eidika yia v e&epevvnon oplo-
VTV SLAoTHATWY, KABETNG OLVIXNONG KAl TOVIGHOV. ZuxVvd vTTovoeitat 0Tt 1) kade-
™ e€epedvnon TG Xpotds (T.X. ApHOVIKEG OELPEC) TTAV Kat auTr) uépog TG mubayopet-
ag okéyng. E@ooov ot idteg avaloyieg axépatwv apBuwv vtdpxovy kdbeta kat opLlo-
VTLA, KAl OL APUOVIKEG NTAV YVWOTEG KAl KATAVONTEG 0€ auTd TO TAAICLO, KAl EQOCOV
EMKPATOVOAY EPWTHULATA WG TIPOG TN XPOLd, elvan cagég ott o ITvBayopag katavoov-
og, SlaoBnTika TovAdxtotoy, T Xpotd. Eival emiong cagég 4Tt oL emOTNHOVIKOL gpev-
VITEG 0TI ovvéxela, oupmeptlapavopévov kat Tov Govpté atov 190 auwva, Katavo-
ovoav TANpw Ti§ TuBayopeteg £vvoleg Tepi avaloyiag aképatwy aplOpudy, appovikng
O€LPAG, KAl TNG OXE0NG TOVG pe TOAVTAOKEG TTEPLOSIKEG KUUATOUOPPEG.

O Dovpté datvmwaoe TV £vvola evOG TOAUTAOKOV TTAAAOHEVOV KVHATOG, UTTOOTH-
piovtag oL omotadnmote meplodikn kivion Ba pmopoloe va SlaomacTel o€ pia oeL-
PA NUTOVOELSWV KAl GCUVIUTOVOELSWY KVHATOHOPPWY 1) OXECT] TwV oTmoiwv StémeTat
anod aképatovg aptBpovg, pe StagopeTikn évraon kat @aon (onueia Evaping otnv Ku-
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patopopen). Edoov o 1xog moA@V Hovaikwv opydavwy eivan wg enti To AeioTov me-
plodikn kivnon, n avaivon Povpié eivat xpriotun yia T HeAETn Slapopwv Hopewv
X0V, Kal TPOoo@épeL Oe ePEVVITEG Kat cLVOETEG TANpOPOpies Yo TO TTWG ot Stdpo-
PEG GLXVOTNTEG KaL TO €0POG £VOG Nxov alalovv péoa otov xpovo. H Discrete Fast
Fourier Transform (DFFT) eivau pia texvikr mov avantoxOnke mptv and pepiké Se-
Kaetieg, ala povo amd v mporyovpevn dekaetia Ppioketal atn didbeon Twv mepio-
00TepWV OLVOETWV XApn 0T ONUAVTIKT avENoT TNG VTTOAOYLOTIKNG LoXDOG TWV Tpo-
owTkwv vtohoytotwv. H texvikr) DFFT emtpénet tnv avalvon kat tnv enefepyaoia
TOV 1OV O€ TIPAYHATIKO Xpdvo pe Baor to Bewpnua Tov Dovpté. H avalvon Govpié,
eEapeTIka evOlaEpoLaa Yl TOVG GUVOETEG, TIPOTPEPEL TTANPOPOPIE YiaL TN XPOLA KA
1§ aAAayég TG Xpotag mov ovpPaivovy dtav mailetat to dpyavo. ITAnpogopieg dnwg
1 Stavyeta Tov TOVOU, N TePLeKTIKOTNTA BophBov, N appovikOTnTA, 1 U AppHOVIKOTNH-
T, KAL) OXETIKT VTAOT) TWV APUOVIKWY, (ITTOPOVV VA TTPOCGSIOPIOTOVV E TNV avAalv-
on @ovpié. Ta deSopéva mov mpokvnTOVY ATd TNV avaivon Povplé avtioTotXoVy o€
TANPOPOPIEG yla TO TTWG 0 eppNVeLTNG Ttailel éva opyavo. Tlapadeiypatog xapn: ava-
Aovtag tnv eppunveia evog Ploloviota pmopodpe va fpove Twg Kat Tdoo miEleTat To
So&dpt (forte, piano, TpiPny, 1 amAdg 11x06), To axpiBég onpeio ka1 T xpron Tov doka-
ptov (sul tasto sul ponticello, pizzicato), To TOVIKO VYOG, Kat TNV ANy TOV OTIG VOTEG
nov mailovtau (glissando kat portamento). Eivau e§apetika xpriotpo yia tov ovvhét
S1adpaoTikng NAEKTPOVIKIG HOVOLKNG va éxel fia kabapry etkdva Tov TL akpLPwg kdvel
0 €pUNVEVLTNG, kaBOoOV i TETOL TANPOPOpPIA LOVOIKNG EKPPAOT|G UTTOPEL Va XpnotL-
pomotnBei yia va emnpedoel To NAeKTPOVIKO uépog kat va kabopioet T oxéon petald
UTIOAOYLOTT] KL OVOLKOD.

Emm\éov, ta Sedopéva g avélvong Povpté propodv va alhagovv ekovoiwg e
TpOTo WoTe va SnpovpynBodv nhektpovikég enelepyaoieg Twv WV TWV HOVOIKWY
opYavwY.

E@ooov 1 avaivon @ovpté mapdyet Aentopepeis TANPOPOpieg 08 UKPOOKOTIKT
KAipaka, ot Suvatdtnteg yia enegepyacieg Tov nxov eival mdpa moAAég. H vmddot-
TN TTapovoiaon eoTialeTat o€ SIAPOPES AT AVTEG TIG TEXVIKEG, OTWG, cross-synthesis,
analysis/re-synthesis, 0TIG oToieg XpnoLpOTOLW £VVOLEG IOV TTPOEPYOVTAL ATtd TVOAYO-
PELEG LOEEC WG TIPOG TI) CUVIXTOT): OL APUOVIKEG OELPEG EVOG TIXOV UTTOPOVV VAl ETEKTA-
Bo0v 1] va cuuTeaToLY, SMIOVPYWVTOG VEEG XPOLEG OL OTIOIEG EivaL APHOVIKEG, AV 1|
ovpnieon/anocvpnieon Baciletal oe avaloyieg akepaiwy aptBumv, kat un appovikés,
av 1 avaloyia dev Paciletal oe aképatovg aplOpovg.
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20 ‘ And v ITubaydpernr Apuovia, ota vevpwyika dixtue

MixaAng Tapovdakng
Kabnyntng, Tunpa Mabnpatikwy, Havemotiuo Kprjtng

ovotkr) kat MaOnuatikd eivar ovvSepéva and tnv emoxr mov o &vBpwmog apxi-
M oe va ovvednromotel Ty afia Twv aplBuwv aAld kat v payeio Tov puBuov kat
Kat eméktaot g povotkng. Ot ITvBaydpelot frav avapeioPrtnta ot TpdTOL TOL GL-
oxétoav v Bewpia Twv aplBuwv pe v Bewpia TG appoviag.

H ITvBaydpeta Bedpnon tng povoikig anotelel éktote Ty Pdon avagopdg oe
omotadnnote mpoondbela katavonong g aioBnong mov mpofevei To povoKod dkov-
oua.

Xtdx06 NG Mapovaiaong Hov eival va kataypa@ei ) Staxpovikr oxéon padbnuatt-
KOV Kal Hovotkig mov &ektvd and tovg ITuBayopeiovg kat cuveyiCetal pe ta ovyxpo-
va gpyaleia pabnuatikig avaAvong mov XproLHOTOLoVVTAL € OAEG TIG EKPPATELS TNG
LLOVGIKNG, A6 TNV MPWTOYEVH oUVOEeOT) HEXPL TNV KATAVONOT KAl TOV XAPAKTNPLOHO
TOV HOVOLKOV aKOVOUATOG, aAld Kkatl éupeca wg epyaleia PeAtiwong Tov Lovatkovy
akpodpartog. Etot kovtd otnv Bewpia aplBpwv Oa eloaxBei kau 1 évvola g Stagopt-
k1|6 e€iowong wg epyaleiov HOVTENOTIOINONG TOV HOVGIKOD AKOVOUATOG,.

Amé v A peptd, Ba yivel ava@opd oV HOVOIKN ATEIKOVIOT TwV padnuatt-
KOV pEow Tapadetypdtov ano ouvBéoelg mov Pacifovtat oe pabnuatikovg vopoug Kat
ot omoieg ¢xovv mapaxOei pue akyopiBuovg mov cvoyetilovy padnuatikés évvoleg pe
NV Tapaywyn Hovotkwv ¢Boyywv. Zra mhaiota avtd Ba yivet avtidiaotoAn tng Iv-
Baydpetag dmoyng yia TNV HOVGIKN He TNV (OVOLKT ATOYTN OPLOHEVWY AT TOVG OVY-
XPOVOUG LOVGLKOVG OL OTIOLOL XPTOLHOTIOLOVV HaBNHaTLKES £VVoLeg TTépa amod Trv Bew-
pla aplOuwv ya va Soprioovy mévw oe avTég TG OUVOETELS TOVG,.
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21| IMvBarydpera pilwpata oty povrépva povotky Axovatikn
KO YVYOAKOVGTIKY: TS TO LoVEYOPOO GTeL ELKOVIKA Spyave.

Avaotacia Tewpyakn
Enikovpog Kabnyntpia, Tpnpa Movoikwv EZnovdwy, Iavemotipo ABnvav

E T ovyxpovn emoTthun Tns Movotkng AkovoTikng kat PuyoakovoTikr|g, 6TwG Kat
A\ wv Twv tapeppepwv kAadwv g Movoikng ITAnpogopikng, 1 avagpopda oto
¢pyo Tov [uBayopa éxet mpwtapxikn onpacia, kabwg mapovotdletal wg o BepeAiwtng
NG VToAoYLoTIknG Bewpiag TNG HOVOIKNG.

H Bepehiwdng mapartrpnon twv [ubayopeiwv 66ov agopd oty GLOXETION QUOL-
KOV TadavTodpevwy cwpdtwy (xopdwv, aépiwv oTnAwv, paBowv) pe Ty aptBuntikn
Tovg vootaot Bétel Tig anapxég TG ovyXpovng MovoikiG AKOVOTIKAG Yl TNV He-
AETN TNG AKOVOTIKIG CLUTIEPLPOPAG TwV opyavwy. H omovdaia, emiong, mapatrpnon
™G pabnuatikov voPadpov mov kabopilel Tnv atoOntikn Sidotaon Twv CVUPWVLWV
kat Stapuwviwy B€tel Tig faoelg TnG ovyxpovng PuyoakovoTikr.

Eniong, n Bewpnrikn mpooéyylon tov ITvBaydpa yvpw and v apuovia twv opo-
PV avoiyel VEa LOVOTIATIO OTNY KVHATIKY avadiTnomn vEwV NXNTIKOV CUUTAVTWY 6TO
XWPO TNG oLYXPOVNG A0 TPOVOLLAG, HEGA ATTO [Ld EPUNVEVTIKT| TTPOCEYYLOT] TOV WKPO-
KOGOV [E TO LAKPOKOGHO.

H Swaypovixny agia e TTuBaydpetag Zxolng Stagaivetatl péoa and tny mAndw-
pa AVAPOPWDY GTO XWPO TNG GVYXpOVNG ZvoTnuatikhg Movotkoloyiag dmov 1 xpron
TV véwv Texvoloylwv (avdlvon-ovvBeon nxwv, ynetakr eyypagr kot enefepyaoia
TNG HOVOLKNG TTANPOPOPIAG, SNULOVPYING EKOVIKWY OPYAVWY, K.at) €XeL avoi&el VEeG St-
680vg emkovwviag petald Pacikwv Topéwv pekétng g povokng (duowkr, Awobn-
TIkn, Oewpnrikny) mov Seiypata Stabepatikng Tovg TpoceyyLong cuvavtdpe otny Iv-
Bayopela ZxoAn.

2t mapovoa avakoivwon Ba avagpepBovie 0TO TPWTO UEPOG O pHiat GUVTOUN
avadpopn g avantuing g akovatikig Oewpiag Tov ITvBaydpa (takdvtwon, xop-
dég, avaloyieg) amo v apyatdtnta (Apxvtag o Tapavtivog) éwg kot Tov 200 atbva
(Hermann von Helmoltz), kaBd¢ kat tnv a&ia tn¢ ITubayodpeiag oxéyng otnv odyxpo-
v Movoikr} AKOvOTIKT.

Eniong, Oa yiver avagopd otig tpeig faoikég Bewpieg avtidnyng cvpewviog ko St-
agwviag arnd tov IvBayodpa péxpt v Bewpia Twv kpictpwy {wvwv Tov Plomp-Levelt
(1965), eatialovrtag oty agia g [uBaydpelag akovaTikng TPOoEyylong oav éva po-
VTELO yla TNV PLOAOYIKT) AVTIANYT TWV GUVIXTOEWY, AVTIKEIUEVO HEAETNG TV OVY-
XPOV®WY VEVPOPUTLOAOYWV.

1o Tpito pépog Ba mapovaidoovpe deiyparta tng ITvBaydpetag akovotikrg Ocw-
plag péoa and To TPWTOTLTIO YNPLakd dpyavo ekovikn tetpaktig (virtual tetraktys)
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7oL avantvéape 0To epyacThpto MovoiknG akovoTiknig Texvoloyiag o meptBailov
Max/Msp, oav €va avolkto epyaleio ekmaidevong, ovvleong kal melpapatiopod oxt
LOVO OTO XWPO TNG HOVOIKHG AANG KAl OTO XWPO TNG ONTIKHG HOVOIKHG.
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Bioypadike

XapdAapmnog X. Zmvpidng

TevvrOnke otnv E&vOn to 1948. Movotkég omovdég (9haovTto, KAaptvéTo, cagdpwvo
Tevopo) mpaypatomnoinoe oty happovikr tov Anpotikot Qdeiov EavOng (1958-
72) pe idaokdovg tovg Kwvotavtivo Mixakdnovho, @eodwpo IamakeEavdpidn,
Nikolao Kovpoovptloyhov. Oewpntikd eomovdace pe tov @eddwpo Mipiko. ESi84-
xOn Bulavtiviy povoikr and toug IHamavikohdaov OpacvBovlo, Takiadwpo Xapilao,
Sovphatliy Anurtpro, @eodocdmovio Xpvoavho.

‘EXafe ITrvyio Duokng (1972), Metantuyiako Aimdwpa (Master) HAEKTPONI-
KHE ®YZIKHY (PAAIOHAEKTPOAOTITAY) (1977-79) kou Awdaktopikd AimAwpa
(1983) and to Tpnua dvowkng tov Apiototeleiov Ilavemotnpiov Oecoalovikng.

Ynnpétnoe oto Epyaotripto tng I Edpag Puowkrg tov AIL.O. (1977-1993). And
T0 1993 vrnpetei wg KaBnynrtrg Movoikng Akovotikng, ITAnpogopikrg oto TM.E.
tov E.K.IL.A. T8pvoe kau SevBivet to Epyaotrpto Movoikng AkovoTtikrg Texvoloyi-
ac¢ tov T.M.2. tov E.K.IT.A

AdakTikoi kat gpgvvnTikoi Tov Topeig: Duaoikr kat Movotkr AkovoTtikr, Mabnpa-
TIKA NG Hovotkng, ®dpvPog-Hyompootaoia, AkovoTik kKAeloTwv Xwpwy, Bloakov-
otir}, Yuxoakovotikn, HAektpoakovotikr, Apxaia EXNAnvikn povoikn, Bulavtivi kot
Anpotwkn povotkr|, Movokr pe Hhextpovikovg Yroloyiotég, Emkovwvia avBpwmnwv
LLE TNV XPT|OT] «QUOIKDOV» KAl «CPUPIKTWV» YAWOOWV.

Svvéypaye 48 TTavemotnakd ouyypappata Kot eSNHOCievoEe EMOTNHOVIKEG £p-
yaoieg o€ Eykpita emOTNHOVIKA TTEpLodikd kau ota ITpaktikd Zvvedpiwy kot Zupnooi-
wv (Tomtkwv —Aebvav).

E-mail: hspyridis@music.uoa.gr
IotooeAida: http://users.uoa.gr/~hspyridis/

Friedrich Kittler

O Friedrich Kittler yevviifnke oto Rochlitz tng Zagoviag. To 1958 eykatactadnke
ot Svtikn Teppavia 6mov kat tedeiwoe to Abketo. And 1o 1963 éwg to 1972 onod-
daoe Teppavikr Gholoyia, Aatvikn ylwooa kat Ohocogia oto Iaveniothuio
Albert-Ludwigs. To 1976 oloxArpwae tn Sidaktopikn Tov StatptPn pe Oépa tov mot-
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ntr; Conrad Ferdinand Meyer xat Stopiotnke Aéktopag Feppavikwv oto Iavemotn-
o tov Freiburg yia tnv emopevn dekaetia. To 1982 datéeoe emokéntng kabnyn-
g oto [Tavemotriuo Berkeley tng KaAipopviag, kal to 1982-83 emokéntng kadn-
yntis oto IHavemotrpio Standford. Amo 1o 1983 wg To 1986 frav avamAnpwtng ka-
Onyntng oto Collége International de Philosophie tov ITapiotov kat to 1986 emioké-
ntng kaBnyntng ota Havemotriua tov Basel tng EAPetiag kat oto g Kakipdpviag.
Amd 10 1986 éwg o 1990 anéktnoe édpa oto IMaveniotrputo tov Kassel. To 1987 frav
AKOWN it @opd, eMOKENTNG KaONynTrG oTo Santa Barbara. Tnv idia xpovid anéktnoe
¢dpa kaBnyntn Feppavikng Gloloyiag oto Iavemortrpo Tov Bochum. To 1993 ta-
Eideye 1o Bepohivo yia va amodeytei Tnv mpoedpia Tov TUApATOG TNG AtoOnTIKAG Kat
¢ Iotopiag twv Méowv oto IMavemothuo Humboldt. To 1993 tiunfnke pe PpapPeio
Media Arts Prize for Theory, an6 to ZKM oto Karlsruhe. A6 to 1995 éwg to 1997 6t-
atéleoe eMKePANNG [ag kpaTikng opadag épevvag oxetikd pe v Iotopia Twv Mé-
oWV, EVW avayopevTnke emitipog Siddktwp tov Iavemotnpiov tov Yale (1997) kat Tov
Columbia Univesrity tng Néag Yopkns.

Xpnotog TepGig

Axkadnpaikég Zmovdég: Attikov Qdeiov: (1993) Aimdwpa khaowkng kilbdpag, ITrvyio
Appoviag. (1995) ITrvxio Avtioti€ne. Iavemotuo ABnvwv: (1996) ITrvxio Tunpatog
Movoikwv XZnovdwv. (2008) Awdaktopikd Aimlwpa otnv Apxatopovoikohoyia- @épa
AwtpiPiig: Arovvoiov, Téyvy Movoiks, Kpitikn EkSoon.

AmnaoxoAnon: (1993-97) Kabnyntrg kAhaooikng kibdpag, Attikov Qdeiov.

(1997-08) Ynotpogog kat Katomty e§wTeptkdg epevvnThg Tov Ivotitovtov Meooyeta-
kv Zrovdwv tov Idpvparog Texvohoyiag Epevvag.

(2008-09) Entotnpovikog Zuvepydtng oto Tunpa Movoikwv Zrovdwv tov Iavemnt-
otnpiov ABnvwv.

Martin Carlé

O Martin Carlé ormovdace Movotkoloyia kat Dthocogia ota [avemotiuia Hamburg
kat Humboldt tov Bepoivov, anod 6mov anéktnoe petantuytako titho otn Musik- und
Kulturwissenschaft pe emPprémovreg kabnynrég Tovg Peter Wickie ko Freidrich Kittler.
[17pe vIOTPOPia TPOKELUEVOL VOl QPOLTIOEL OTO EVTATIKO TTpOYypappa “TvwoTikng Mov-
otkoloyiag” kat epydotnke wg Pondog otn emotnuovikn opdda tov Helmholtz-
Centre for Cultural Technique, oto epevvntikd mpdypaupa DFG “Image-Scripture-
Cipher”, mov agopovoe atnv “Iptywvopetpia Eikovag kat Hyov”. To 2003 éyive dd-
okalog Oeswpiag Twv Méowv, Pondwvtag pe avtdv Tov Tpomo ot eykadidpvon avi-
oToixov Tupatog oto mavemiotipo Humboldt vo Tov Wolfgang Ernst. Xto mapeA-
006V &xet aoxoAnOel pe TV nXoypagnom, Tr HOVOLKY TEXVOAOYiA KAl TOV TTpOYpappa-
TIOWO, EVW OLVEPYAOTTNKE KAt e apKeTOUG KaAATEXVEG yia Stdpopa épya. Emi Tov ma-
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povTog exmovei T Stdaxtopikn Tov StatpiPr| pe Bépa “Augmented Phenomenology”.
Ta Pacikd evOlagépovTa Tov apopoly oTNV EMOTHHOAOYIA TG TPOTOHOIWONG XPO-
VO-KEVTPIKWYV SLepyaotdy, kal Tnv akovoTikn apyatodoyia. Exet exdwoet 2 Piphia pe
tithovg: Signalmusik MK II - a time-critical archaeology of the techno-system QRT,
Kadmos 2006 and Cat-Notation, Merve 2009. To teAevtaio tov dpBpo mov oxetile-
Tou pe tn Bepatoroyia tng Ampepidag €xet titho “Parasemantics and Enharmony -
coding and decoding the Ancient Greek sonosphere”, kot ek866nke oto Mathematics
and Computation in Music, Springer 2009.

Nikog EavBoiAng

O Nikog EavBovAng eival ovvBétng, kopugaiog A’ tpopnettiotag Tng OpxnoTpag g
EBvikng Avpikng Zknvig and 1o 1984, Ailddktwp g Movaoikng Akadnuiag tng Xo-
QLag, kaBnyntng tpopméTtag kat Avotépwv Oswpntikwv 6to Qdeio ABnvwy kat amo
70 2004 d1ddokel oto EANAnvikd Avoryto Iavemotrpo.

Iwavvng Zavvog

O Iwavvng Zavog, éxel omovdacel povotkn ovvOeon, eBvopovoikoroyia kat Stadpa-
oTIkEG TexVIkEG. Exet Stateréoet SievBuvtng tov Turpatog Movaotkng Texvohoyiag kat
Texunpiwong oto Kpatiko Ivatitovto Movoikrg Epevvag tov Bepohivov (SIM) ka
SievBuvtrig oto Kévtpo Epevvag Hhetkpovikng Téxvng kat TexvoAloyiag tov Iavemt-
otnpiov ¢ Kahigopvia, otnv Santa Barbara. Exet ovppetaoyel oe moAvdpiOpeg die-
Oveig ovvepyaoieg oTov Topéa Twv Texvwv Néwv Méowv (Media Arts) kat €xet mpay-
patomouioet multimedia épya kal TAPAOTAGELS TOGO HOVOG TOV OGO KAl OF CLVEPYA-
oia pe AAAovG kalhitéyves. Addokel xo kat Stadpaotikég téxveg oto Turpa Texvaov
Hyov kat Ewkovag kat oto petantuvyiokod Téxveg ko Texvohoyieg tov Hyov oto Mov-
oo Tunpa tov Ioviov ITavemotnuiov, otnv Képkupa.

Ouwpag K. Atootolomovlog

O Bwpag AnootohdmovAog yevviiBnke to 1963.
‘Exet mruyio Nopukrig ZxoAng, Metantuytakoé Iotopiag, Dihocogiag kat Kowvwviodoyi-
ag tov Atkaiov, ITrvyio kat Aimdwpa Bulavtiviig Movotknig.

Eivat 818axtwp tov tw. Movotkwv Znovdwv tov Iavemotnuiov Abnvav (1997).
Apaotnplonoteitan 0T povoikn ektédeon (PulavTiviy povoikr, ovtL, Tpayoddt), Sida-
okalia, EMOTNUOVIKY £pEVVa, SIOKOYPAPIKES ETIUENELEG Kal STHOOLEDOELG YiaL TaL AV TL-
Keipeva g EAANVIKAG Tapadootakng HOVOIKNG.

Exet d18aker: oe Movoikd Zxoleia, 0tny oxoAn napadootakiig povoikng «Ev Xop-
daig, oo [Mavemotpuio Makedoviag kat TOANG ogpvapia.

‘Exet exheyei (Anpikiog 2009) wg emikovpog kaOnyntrg oto Tunua Movokwv
2novdwv tov ITavemotnpiov ABnvwv.
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®£0dwpog Kitoog

0 Oe68wpog Kitoog goitnoe oto Tunpa Movotkwv Enovdwv tov loviov [Mavemotn-
piov omovdalovtag mapdAAnAa kilBdpa (rrvyio kat Simhwpa pe toug I1. Iwdavvov kot
K. Ipnyopéa avtiotorya). tn ovvéxeta petéPn otny AyyAia yia va eldikevtei otny ep-
pnveia TaAaldg LOVOIKNG HEAETWVTOG LOTOPIKA VUKTA £yXopda (AaovTo, BedpPn, pma-
pok kBapa) pe tnv E. Kenny. Q¢ vndtpopog tov Idpvparog MixeAn, anéktnoe peta-
nruytakn eldikevon amnod to Iavemotrpio tov York. Zuvéyioe Tig omovdég Tov pe vro-
Tpogieg and to Tépupa Qvéon kat to Iavemotho tov York kat avayopevOnke dt-
ddxtopag To 2005.

Aivet TaxTikd Stalégelg kat opuhies, v epyacieg Tov £X0vv SNUOCLEVTEL OTaL ETIL-
otnpovikd meptodika The Lute, Movokdg Adyog kat Xpovikd AoBnrikrg. Exet ovp-
petdoyxet oe nyoypaenoelg diokwv kat cuvaviieg otnv EAAASa, to Hvwpévo Baoi-
Aeto, Tnv Iomavia kat T Bovhyapia pe Stapopa ovvola (Yorkshire Baroque Soloists,
Réjouissance, KOA, KO®, Latinitas nostra, Ex silentio k.d) kat coliot 6nwg ot Lynne
Dawson, Romina Basso (compdvo), James Bowman, Robin Blaze (kovtpa tevopot)
Stephen Varcoe (Bapitovog) kat Simon Jones (PLoAi).

[MapaAAnAa pe Ty KAAMTEXVIKT KAl EPEVVITIKE TOV SpacTnELOTHTA, amod To 2005
diddokel wg emotnuovikdg ovvepydtng oto Tunua Texvoloyiog Hyxov kat Movotkwv
Opyavwv tov ATEI Ioviwv Nfjowv. To Mdto tov 2009 ekhéxOnke Aéxtopag oto Tun-
pa Movowkwv Zrovdwv Tov Apiototeleiov Iavemotnpiov.

Gerard Assayang

O Gerard Assayang eivau emike@alng g opadag Movotkng Avanapdotaong Tov
Ircam-CNRS. Madi pe tov Carlos Agon givat ot oxedLlaoTéG TOV HOVGIKOV AOYLIOHKOD
OpenMusic, T0 0T0i0 XPNOIHOTIOLEITAL OTLG HEPEG pag amd ToAAoDG ouvOETeg kat Oe-
wpnTKovg NG povakng. Hrav opyavwtrg tov Popovp “Mabnuatikd kaw Movowkr|”
oto Ilapiot, To omoio amoTéAEDE LOTOPIKY KAUTT 0T GUYXPOVN LOTOpia TwWV OXECE-
WV LeTad padnuatikdy kat povotkng. Ta KupldTepa EMOTHOVIKA TOL eValagépovta
AQOPOLY GTNY VTOAOYLOTIKI} AVAAVOT OV KAl LOVOIKNG, OTIG YAWOOTEG TIPOYPAHOTL-
OOV, 0TIV TTPOCOUOIWOT) VPOVG KAl TOV avTooxedLaopd, Kabws Kal TN HOVGIKT) CUV-
Oeon pe tn BorBeta nAekTpOVIKWY VTTOAOYLOTWY.

Avtwviog AvTwvOTovlog

aantonoi@mus.auth.gr aantiant@ontelecoms.gr aantiant@neuf.fr

TevviiBnke oty ABrva (1958), 6110V OAOKATPWOE TIG LOVOIKEG KAl TIAVETILOTIILOKEG
Tov omovdég (Aimdwpa ZovOeong, Aimdwpa ITidvov, ITtvxio Maudaywytkov TUHATOG
tov ITavemotnpiov ABnvav). Eivat Si8édxktwp tov IMavemotnuiov Sorbonne-Paris 4,
LLE AVTIKEIEVO TNV AVAALTIKY HovotkoAoyia Tov devTepoL pioov Tov 200V atwva (Mn-
Tpikr| vtodetypatomnoinomn oto épyo tov Iavvn Eevakn). AilSdokel ZvoTNHATIKY HOL-
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okoloyia — Elocaywyn oto ouvBetiko épyo tov Idvvn Eevdkn, oto Apiototédeto ITa-
VETULOTH L0 OeaoaNOVIKNG.

‘Exet ovyypayet 1o Oewpntiko épyo Ano v Tovikr otn Zoyxpovn Movoikr Oew-
pla. Aletéeoe emi dietia mapaywyog g ekmounng Movoa IToAvtpomnog oto I I1po-
ypappa TG EAAnvikig Padiogwviag. Q¢ eMOTNHOVIKOG GUVEPYATNG, EXEL CLVEPYQ-
otei pe 1o MauSaywykd Ivotitovto yia tnv mapaywyn tov ekmatdevtikod DVD Mov-
otkn, yla v A-Opua exmaidevon. Exet Aafet uépog (e elonynoeig tov oe ouvéSpla kot
OgVApLa LOVOIKOAOYIAG Ka oVYXPOVIG PLAoco@iag Tng Lovaikng otny EANaSa kat
™ Todia. Mehéteg kat &pBpa tov yia Tov Apxaio EAAnvikd Movoiko ITohtiopo kat
yta Tov Iavvn Eevakn éxovv dnpootevtei oe oxeTikd meplodikd. Eivar pédog g Evw-
ong EAAvwv Movoovpydv. ZuvBéaeig Tov £éxovv mapovotacTei og moikileg Stopya-
VWOELC.

Tnv ekmoudevtikn povotkr dpactnprotnra dpxioe to 1982. Eivan motomotnpévog
and 1o EKEIIIZ. kaBnyntrg Hovotkng Kat eKTatdeVTIKOG VPV e TIG TTpodiaypa-
¢é6 ™G E.E. Katéxet ) 0¢on AtevBovtr Znovdav oe Odeia kat Movokég ZyoAés. Exet
Statehéoel kabnyntig oto Iepapatikd Movokd Tvpvdoto ITadAivng kat to Iepa-
patikd Movotko Avketo TTaAAnvng. Awddoket ZhvOeon, Avwtepa Oewpntikd Tng Mov-
olng, Oswpia Movotkwv Zvotnuatwy, Oswpia Tov Apxaiov EAAnvikod Movotkov
Svotuatog kat Movaowkn Avdvon.

Tapv@aiid E. Ntliovvn

H Tapvgarhid E. Ntliovvn givat povotkoddyog tov Turpatog Movotkdv EZmovdwv
tov EBvikov kat Kanodiotplaxov Iavemotnpiov ABnvav, ar’ onov nifipe Sildaktopt-
KO SimAwpa povatkoloyiag e titho: «H povoikoBepanevtikr mpddn uéoa anod ta ap-
xaoeAAnvikd keipevar. Ipoxwpnoe emiong Tig HoVOIkEG TG omovdEG: avaTepa Oew-
pntika (mrvxio Appoviag kat AvtiotiEng amd to EAA\nviko Qdeio) kat mrvyio mavov
(a6 to Opeiko Qeio). Eivar kaBnyrtpia povokrg IpwtoBaduiag Exnaidevong kat
KEVTPO TOL €PEVVNTIKOV TNG eVOLapEPOVTOG amotelel | povakoBeparneia, 1 LOVOIKN
LATPLKT] KAL 1] HOVOLKT| YuXoAoyid.

Kwvotavrtivog I'. A. Nidpxog

[Ipontuyiakai Zmovdai: [Tavemotipov ABnvav

Metantvytakai Zrovdai: Iavemotiua Oxford kat London (King’s College)
Adaxtopikai Zmovdai: Oxford, A. Phil (Apxaia ®hocogia)

KaBnyntng ¢ gthooogiag Iaveniotnuiov ABnvwv (Gilocogukr XxoAn)
Svyypagéag mepi Twv 150 Biphiov, Movoypaguav, ApBpwv, Meletdv.

[Tpdedpog g AeBvovg Emotnpovikns Etaipiag Apxaiag EAnvikrig @hocogiag
MéAog AteBvav kat EXAnvikwv @thocogikwv Etaipiav

Emokéntng kaOnyntrg navemotnpiwy.

Zoppetoxn oe Zvvedpla, eEAAnvikd kot Stedvn.
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IavAog Kaipdxng

O ITavAog Kaipakng yevviiOnke otn @eooalovikn 1o 1947. IIfpe ntvxio gthocogiag
ano6 to Aplototéleto Tlavemotro @eooalovikng kat Sidaktopiko and o Ilavemnt-
otrjuto tov Ilapiotod (Paris IV). Eivat avanAnpwtrg kabnyntig thocogiog oto Tun-
pa @rocogiog kat ITadaywywnig tov Havemotnpiov @ecoalovikng. Ta Sidaxtikd
KAl EPELVNTIKA EVOLAQEPOVTA TOV OTPEPOVTAL KUPIwG YOpw amd Bépata atoBntikig
Kat el8tkotepa atoBntikng g povoknig. Exet ovppetaoyel o moAd ouvédpla @Lho-
oogiag kat atoOnTikng, kat apBpa Tov eival dnpoatevpéva oe e1dtkd PLAOGOPLKA TEPL-
odkd. To 2005 kvkhogdpnoe To PiPAio Tov Dihocogia kat Movowkn. H povatkr otovg
[vBayopelovg, Tov ITAdtwva, Tov AplotoTtéhn kau Tov ITAwTtivo.

Evotpatiog @eodociov

O Ap. Evotpdtiog Ogodoaoiov eivat avamAnpwtig kaOnyntrg g Iotopiag kat Giho-
oogiag NG Aotpovopiag kat twv Guokwv Emotnuwy oto Tunpa Guowkng tov IHave-
muotnuiov Adnvav. Ta emotnuovika tov evdiagépovta otpépovtat otnyv aparnpn-
olakr AOTpoQUOLKT|, 0TI SOPLPOPIKT PAGHATOCKOTIA ACTEPWY TIPOYEVECTEPWY Pa-
OHOTIKWV TOTIWY, 6TOVG SIA0DG Ko TOAAAAOVG aoTtépeg, kabwg kau otnv Iotopia kot
dhoocogia g Aotpovopiag kat Twv Pvoikwv Emotnuav. Exet mAéov twv 110 emt-
otnuovikwv dnpootevcoewv oe Stebvi emotnpovikd meplodikd, mAéov twv 300 emioTn-
HovikwV apBpwv o Neproto Kat mepLlodikd TUTO, v and Tig ekdOTeLg Alavhog Kku-
Kho@opolv Sexanévte BiPAia Tov TAVW GTA EMOTHHOVIKA EVOLAPEPOVTA TOV.

Thomas Noll

O Thomas Noll orrovdace padnpaticd kat onpetwtikr). Aiddoket Oewpia TG LOVOIKNG
oto naventotipo ESMUC ¢ Barcelona, kat epydetal 0tov Topéa TG Habnpuatikng
Oewplag TNG HOVOIKNG, HE EUPACT) TN HETAOKNHATIKI] EPEVVA TWV TOVIKWV OXECEWV.
Eivat fon0dg apxiovvtaxtn oto neplodikod Journal of Mathematics and Music.
http://flp.cs.tu-berlin.de/~noll

Moreno Andreatta

O Moreno Andreatta anogoitnoe to 1996 and to Tpnua Mabnuatikwv tov University
of Pavia kat 800 xpovia apydtepa oAokArpwaoe Tig 0movdég Tov aTo Tidvo oto Novara
Conservastory. To 2003 anéktnoe S18aktoptko TitAo 01OV ToE TNG YTOAOYLOTIKNG
Movowoloyiag oto EHESS tov ITapioiob, ekmovawvtag Sidaktopikr| StatpPry otig al-
yePpuicég pebodovg TG povotkng kat povotkoloyiag Tov 2000 atwva. ITAéov eivat epev-
vntiig CNRS oto IRCAM. Ané 1o 2001 ovvdlopyavavet Sipnva oepivdplo HOVOIKNG
kat podnpatikwv oto Iapiot: To oepvépio MaMux oto IRCAM (pe tov Carlos Agon)
kot To MaMuPhi 6to ENS (pe tovg Frangois Nicolas kau Charles Alunni). Eivau 18pv-
TIKO péhog tov meplodikov Journal of Mathematics and Music (Taylor & Francis), kat
avtpdedpog tov “Society of Mathematics and Computation in Music”. ZvvdievBuvel
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Svo oelpéc PiPAiwy mov apopovv ot oxéon Ladnuatikwy kat povotkng: Ta “Musique/
Sciences Series” xat “Computational Music Sciences Series”. O Moreno Andreatta Ot-
ddoxkel pabnuatikég pe@odovg Lovakig e NAEKTPOVIKOVG VTTOAOYLOTEG O€ Stdpopa
Sidaxtopka mpoypapparta ot TodAia kat Ty Italia (ATIAM-Ircam, AST-Grenoble,
ENST de Bretagne, University of Pisa and Milan).

Anuntpng E. Aékkag

IMaudeia: BS, Madnpatucd, Carnegie-Mellon University” MBA, The University of Ro-
chester” idaxtwp, Tunpa Movowkwv Zrovdwv IT.A. Zvyypagéag kat Siddokwy, Zmov-
8é¢ otov EAAnviko TToAttiono, EAAnviko Avoukto Ilavemotrpuo.

IToAveTnG emay YEAUATIKT EUTELpio OTA HECA EVIUEPWOTG LOVGLIKOAOYLKA Ko &A-
Aa keipeva og évrumeg ekdooelg, Sidaokalia oepvapiwy kat pabnudtwy yia Hovoikn
Kat padnuatikd, petappdoets. Madntrg tov Katahavov ovvBétn Leonardo Balada,
éxeL ovvBéael povokn ya Stagopa chvola: tpayovdia, diokot, cd kat dvd, povotkég
yta B€aTpo Kal OTTIKOAKOVOTIKA [éoa, ekOEoeLs, umaléTa.

‘Epevva 6Toug Topeig TnG Tovotpomikng kat puBpkng Bewpiag Tng Hovoikng, tng
SOpIKNG Kal LOTOPLKNG Hovatkoloyiag kat eBvopovatkoloyiag, Twv kabapwv padnua-
TIK®V, TNG KOOUOAOYIAG Kal aoTpovoiag, TG yhwaooloyiag kat Tng apxaiog ¢thoco-
plag oe 0,TL oxeTiCeTat pe T povotkr. Zuvédpla, ekSOTEL.

Anthony Moore

O Anthony Moore (1948), ouvBétng kot media artist, eivat and to 1996 povipog kadn-
ynrig C4 g Axadnuiog Arts and Media tng KoAwviag, oo tprpa twv Arts and Media
Sciences, 6mov peletd T Bewpia kat loTopia Tov Nxov. Eivar Snpovpyog moArv pov-
OLKOV €PYWYV, TPAYOUSLWY, NXO-EYKATACTACEWY KAl HLOVUGLKG TALVIWY, Ta OTIOlA £XOVV
AapPer Siebvr| Ppafeia. To 1972 vmrple GpuTikd HENOG TOV HOVGIKOV CUYKPOTHHATOG
“Slapp Happy”. Zvvepydotnke emiong e To ovykpotnpa “Pink Floyd”, katé tnv nxoypa-
¢non 2 aAumovy, ota omoio aoXoANONKe He TO yeVIKO 0XeSLAGUO, TOVG XOVG KAl TOVG
otixovc. Hrav axopa cuv0€tng tng tnAeontikrg 6mepag “Camera’, SovAetd kat avabde-
on tov Channel 4. H Polygram éxet kvkhogoprioet 3 diokovg pe €pya tov: “Pieces from
the Cloudland Ballroom”, “Secrets of the Blue Bag” kau “Reed, Whistle & Sticks” yia ¢w-
VEG, £yxopda, E0Mva vevotd kat kpovaTtd. To 1996 €ywve kaBnynTrg AKOLOTIKNG Zxe-
Siaong kat ITpdedpog tov Movotkov Tunpatog g Akadnuiog tng Kodwviag (KHM).
Amd 10 2000 £wg 0 2004 Sratéleoe TTputavng tng Akadnpiag Tng Kohwviag. Extog and
™ Sidaokahia, e§akolovBei va aoyoleital pe T cvyypagn Kat T ovvOeon.

Cort Lippe

Znovdég: Larry Austin otig HITA, G.M. Koenig and Paul Berg, Instituut voor
Sonologie, OMavdia, I&vvng Eevakng Paris I. Zepuvapia: Boulez, Donatoni, K.Huber,
Messiaen, Penderecki, and Stockhausen. Epyaocia: 1983-86 CEMAMu 6idate padn-
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pata, foriOnoe otnv avéantuén tov UPIC. 1986-94 IRCAM, avéntuée povoikég epap-
Hoyég o real-time kot Sidage padrparta véag texvoloyiag otn ovvheon. Amo to 1994
Siddoket oto TUApa Movoikng Tov IMavemotnpiov Tov University at Buffalo otn Néa
Yopkn oav avamhnpwtng kabnyntig ZovBeong kat Atevbvvtng twv Hiller Computer
Music Studios.

O¢oeig Emokéntn kabnyntr: 1999-2006 Sonology Department oto ITavenioti-
uo Movoikng tov Kunitachi oto Tokio g Ianwviag, 1999-2001 oto Carl Nielsen
Conservatory of Music, Odense ot Aavia, 2007 ITaveniotruo New York University
ot Néa Yopkn 2009 vrtotpogog tov dpvparog Fulbright, oto EOviké Kanodiotpaxd
[Mavemotipuio.

Bpaeia o0vOeong: 1° Irino Prize (Ianwvia), Bourges Electroacoustic Prize (Tak-
Aia), El Callejon Del Ruido Competition (Me&ukd), USA League-ISCM Competition
(HITA), Leonie Rothschild Competition (HITA); 2° Music Today Competition (Ia-
nwvia), 3° Newcomp Competition (HITA). Eidikn pveia: Prix Ars Electronica 1993
kat 1995 (Avotpia), Kennedy Center Friedheim Awards (HITA), Sonavera Interna-
tional Competition (HIIA), kat Luigi Russolo Competition (ItaAia). ITapayyehi-
eG: International Computer Music Association, Sonic Arts Research Center, Belfast
(Hvwpévo Baoilero), Festival El Callejon del Ruido, (Me&iko), Yrnovpyeio Iaudeiag
™™g OMavdiag, kat Zentrum fiir Kunst und Medientechnologie, (Teppavia). ExteAé-
o€l é¢pywv Tou: International Computer Music Conference, ISCM World Music Days,
Gaudeamus, Tokyo Music Today, Bourges, Huddersfield, kat SARC’s Sonorities. Hyo-
ypagroewg: ADDA, ALM, Apollon, Big Orbit, CBS-Sony, Centaur, Classico, CMJ, EME
Hungaroton Classic, Harmonia Mundi, ICMC2000, ICMC2003, IKG Editions, Innova,
MIT Press, Neuma, Salabert, SEAMUS, Sirr, ko Wergo.

Muixaing Tapovddkng
O MiyaAng Tapovddkng eivat AvamAnpwtrig Kabnyntrg kou IIpoedpog tov Tunuarog
MabOnpatikwv tov Iavemotnuiov Kprtng. IIpe to Aimdwpa tov Navrnyod Mnya-
voloyov Mrxavikob anod to EOviké Metaofio ITohvtexveio o 1979 kat To Atdakto-
PO ToL otV YnoPpbxia Akovatikr and to idio T8pupa to 1988. H Akadnuaikr| Tov
kaptepa Eexivnoe 1o 1990 ato EBvikd Metoofio ITohvteyveio, dmov egehéyn Aéktopag
Kkat and to 1993 diddoket oo [avemothpio Kpritng 6mov npoogata egehéyn Kabn-
yntne. Ané to 1988 eivau cuvepyalopevog Epevvntrg oto Ivotitovto Ynohoylotikdv
MaBnpatikwv tov Idpvpatog Texvoloyiag kat Epevvag oto HpdkAeto.

H epevvnTikn Tov meploxn} eoTidletar 0TNY HaONUATIKT) TPOCOUOIWOT) YUKWV
QAVOEVWYV e Eppaon oe TpoPAnpata kKupatikig Stddoong kat tdlaitepa aKOVOTIKAG.

‘Exet mepioootepeg and 60 dnpootevuéveg epyaoieg oe diebvr emotnuovikd meplodika

Kat AteBviy Zuvédpia pe kpLtég kal £xet avaldPet wg eMOTNHOVIKOG LTTEVOVVOG TTOAVA-
pOpa epevvnTikd mpoypdppata. Eiva Etaipog (Fellow) tng Axovotikng Etatpiag tg
Apepikr|g, IIpoedpog Tov EAAnvikod Ivotitovtov Akovotikig and to 2008 kat pélog
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™ Emotnpovikng Enttpomnrig ya Ty YmoBpuyta AkovoTtikiy ota mAaiota g Evpw-
naikng Evwong AkovoTikng.

H evaoxoAnon tov pe tnv povotkn dev éxel xapaktrpa epevvnTikd aAld evtdooe-
TAL 0TA YEVIKOTEPA EVOLAPEPOVTA TOV.

Avaotacia fwpyaxn

H Avaotaocio Tewpydkn yevvriOnke otnv Aevkdda. Znovdace Puowkn (Ilaveniot)-
uo ABnvav, trvxio 1986) kat Movaikr 6to EXAnviko Qdeio ABnvav (mtvyio Appovi-
ag kat rvxio Avtiotigng - Simiwua Akkopvteov kat HA. Appoviov) katd tnv mepiodo
1981-1990. Exave petantuytakég omovdég atov topéa tng Movaoikrg ITAnpog@opikng
oo Iapiot, oto Ivotitovto Epevvag ovvtoviopov Axovatikng kat Movoikrig IRCAM
(oe ovvepyaoia pe trv EHESS), 6nov anéktnoe tov titho DEA(1991) kat mepatwoe
pe emrvyia v Sidaktopikn tng dtatpiPry (1997) otov topéa Movaoikr kat Movaiko-
Aoyia Tov 200V awdva pe pgaocn v Movowkn ITAnpogopkr|. Exet epyaotei wg mat-
Saywyog oe Stagopa Qdeia oty EAAGSa kat to E§wtepikd. Amo to 1995 -2001 Sida-
£e Movotkr] Akovotikn kot IIA\npogopixky ato Tufpa Movokwv Enovdwv tov Iovi-
ov I[Tavemotnuiov (ovpPactovyog IIA/407 kat Aéktopag). Amod To 2002 eival péAog
AETI tov tpfpatog Movokdv Enovdwv tov IMavemotnuiov ABnvwv. Exet ovppeta-
oxet o€ ToAAA SteBvr) kat TTaverAnvia ouvédpla kat epevvnTikd Tpoypdupata Movat-
kNG ITAnpogopiknc. Exet dnpoaoiedoet oe molvdpiOua mpaxtikd cuvedpiwv kat povat-
KoAoyia meptodika.

Svvepydotnke pe to Ivotitovto Enelepyaciag tov Adyov oe Oépata Movoikng
ITAnpogopiknG. And to 2004 cuvepydletar otevd pe to Tunua IIAnpogopiknig oe O¢-
pata avaivong, ovvBeong kat ene§epyaciog ewvng kabwg kat povtelonoinong mapa-
dootakwv opyavwv. Mélog OpyavwTikig emitponng 4 SteBvwv ovvedpiwv (ITpwto ov-
unoéato Movowkrg ITAnpogopikrg 1998, Aghtepo Zvpmocio Movotkrig IIAnpogopikiig
200 oo Iovio ITavemothuo. AeBvég ouvédpro Iavvng Eevakng 2005, EKITA. SMCO07
Aevkada). Mélog kat kpLtrg o€ TOAAG emiotnpovikd SteBvr cuvédpia Lovaikng TAn-
pogopikn (ICMC, SMC, ICMAL etc.). MéAog G Evpwmaikrg emttpomr|g opyavwong
Tov ouvedpiov Sound and music computing.

Addokel 0to Metantvyiako mpoypappa “Texvoloyieg emkovwviwv kat TAnpo-
@opikn¢” atnv eknaidevon tov TEATTH/MME kat emiong oto Metantuylakd Ewka-
oTikwv Texvav g AXKT (O eiaoTikog X0g kat véeg TexvoAoyieq). Ilapaiinha, éxet
a afroonpeiwtn SpactnploTnTa WG HOVOIKOG (aKKopevTOViaTa) pe TANBwpa cuvav-
Mwv 070 gvepynTiko ¢ (1Slaitepa e To oXMHa novitango).
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Introduction

n the dawn of the 21st century the spirit of Pythagoras of Samos, philosopher, math-
Iematician and theorist of music, can be generally regarded as a unique, interdisci-
plinary approach to music and science. Several scientific fields such as Music Acous-
tics and Psychoacoustics, Computational Musicology, contemporary Music Theory,
Algorithmic Composition and the Psychology of Music, have their basis in Pythago-
rean views on music. Philosophically, Pythagorean aesthetics of sound, seen through
symbolic models and interpretations, reveal the extensiveness of his and his students’
work as an important example of universal cultural science, and a never-ending source
of research and study.

In order to honour the diachronic importance of Pythagoras” and his students’
work, the Music Acoustics and Technology Lab of the Music Department, School
of Philosophy, of the University of Athens, in collaboration with the Department of
Mathematics of the Aegean University, under the auspices of the Cultural Center of
Pythagoreion, Samos, and the Prefecture of Samos are organising an International
Workshop entitled:

Pythagorean views on music: mathematical and philosophical dimensions

The workshop, which consists of lectures by prominent guests both from Greece and
other countries, will be held on Friday the 10 and Saturday the 11 of July, 2009 at
the Cultural Center of Pythagoreion during the events of the Ireaa Festival.

Main Topics:

Pythagoras and the harmony of the spheres

Pythagoras and Plato

Pythagorean music theory (Philolaos and Archytas)

Pythagoras and the quadrivium

Pythagoras, contemporary music acoustics and psychoacoustics

Pythagoras and music therapy

Pythagoras and algorithmic composition

Pythagoras and incommensurability

Pythagoras as the first philosopher and last god of Greece

Pythagorean mathematics, women of knowledge and the discourse of love

Introduction



Programme

FRIDAY JULY 10th 2009

9.00-9.45:
9.45-10.30:

Registration
Opening Statements

KEYNOTE SPEAKERS

Moderator:

10.30-11.15:

11.15-12.00:

12.00-12.30:

Session I:
Moderator:

12.30-12.50:

12.50-13.10:

13.10-13.30:

13.30-13.50:

13.50-14.30:
14.30-17.30:

Anastasia Georgaki

Haralambos Spyridis (Professor, Music Department, University of
Athens, Greece): Structuring Pythagorean music scale with Dorian tetra-
chords upon the descending sequence (tone-tone-lemma) according to the
ancient mathematical procedure.

Friedrich Kittler (Professor, Humboldt University, Germany): What is
the oracle of Delphi? The Tetraktys.

Break

RE-EXAMINING THE SOURCES
Dimitrios Lekkas

Chrestos Terzes (Researcher/tutor, Music department, University of
Athens, Greece): The tetrachordic divisions of Philolaos and Archytas: re-
lation between theory and praxis.

Martin Carlé (Researcher, Institute for Music and Media Sciences,
Humboldt University, Germany): Archytas versus Aristoxenos — an out-
worn antithesis. Structure and development of the Ancient Greek musical
notation system: from enharmony to modulation.

Nikos Xanthoulis (Researcher, National Opera, Greece): Nicomachus
from Gerase: from Pythagorean Theory to the harmonic praxis.

Iannis Zannos (Associate Professor, Media Department, Ionian Uni-
versity, Greece): Notation, media and embodiment in eastern modal sys-
tems.

Questions and discussion

Lunch Break (Fyto Hotel)

Pythagorean views on music: mathematical and philosophical dimensions



SESSION II:
Moderator:

17.30-17.50:

17.50-18.10:

18.10-18.30:

18.30-18.50:

18.50-19.30:
19.30-20.30:
20.30-21.30:
21.30-23.30:

CARRIERS OF THE PYTHAGOREAN TRADITION
Tannis Zannos

Thomas Apostolopoulos (Assistant professor, Music Department, Uni-
versity of Athens, Greece): Pythagorean concepts in the theoretic texts of
Byzantine music.

Theodoros Kitsos (Researcher/tutor, Technological Educational Insti-
tute of the Ionian islands, Greece): “Pythagorean tuning and the develop-
ment of medieval polyphony.

Gerard Assayag (Professor/researcher, IRCAM, France): Pythagoras
and Leibniz: a dialectics of substance and language in music.

Antonios Antonopoulos (Researcher/tutor, music Department, Aris-
totelian University of Thessaloniki, Greece). Reverse of Pythagorism? the
case of lannis Xenakis.

Questions and discussion

Break

Concert: As if numbers could sing (Proteas Hotel)

Dinner (Proteas Hotel)

SATURDAY JULY 11th 2009

SESSION III:
Moderator:

9.30-9.50:

9.50-10.10:

10.10-10.30:

Programme

REARING OF PYTHAGOREAN HARMONY
Haralambos Spyridis

Garoufallia Ntziouni (Researcher, Music Department, University of
Athens) and Haralambos Spyridis: Movox# tatpeiav. Pythagorean as-
pects on the benefits of music on health.

Constantine Niarchos (Professor, Department of Philosophy, Universi-
ty of Athens, Greece): The Pythagorean doctrine on the soul as harmony.
Pavlos Kaimakis (Associate Professor, Department of Philosophy and
Pedagogy, Aristotelian University of Thessaloniki, Greece): Pythagoras
and J.J. Rousseau.



10.30-10.50:

10.50-11.30:
11.30-12.00:

SESSIONIV:

Moderator:

12.00-12.20:

12.20-12.40:

12.40-13.00:

13.00-13.20:

13.20-14.00:
14.00-18.00:

SESSION V:

Moderator:

18.00-18.20:

18.20-18.40:

18.40-19.00:

19.00-19.30:
21.30:

Stratos Theodosiou (Associate Professor, Department of Physics, Uni-
versity of Athens, Greece): The heliocentric system in Orphic hymns and
Pythagoreans up to emperor loulianos.

Questions and discussion

Break

PYTHAGOREAN MODELLING:
ARITHMETIC, ALGEBRAIC AND ALGORITHMIC LEGACY
Martin Carlé

Thomas Noll (Researcher/lecturer, Escola Superior de Musica de Cat-
alunya, Barcelona, Spain): Algebraic Combinatorics on the Pythagorean
Mechanical Word.

Moreno Andreatta (Researcher/lecturer, France/Italy): Pythagorean her-
itage in contemporary mathematical music theory.

Dimitrios Lekkas (Professor, Open University, Greece): Theory numbet, har-
mony, Pythagorism: past and present in letter, in spirit and in musical note.
Anthony Moore (Professor, Department of Art and Media Sciences,
Academy of Arts, Cologne). Against the Light; Aural Arithmetic: Py-
thagoras and Incommensurability.

Questions and discussion

Lunch Break (Fyto Hotel)

CONTEMPORARY COMPRISING
OF THE PYTHAGOREAN KOXMOZ
Gerard Assayag

Cort Lippe (Associate Professor, Department of Music, University
of Buffalo, USA): From Pythagoras through Fourier to Real-time Interac-
tive Computer Music.

Michalis Taroudakis (Professor, Department of Mathematics, Universi-
ty of Crete, Greece): From Pythagorean Harmony to neuronal networks.
Anastasia Georgaki (Assistant Professor, Music Department, University of
Athens, Greece): Pythagorean rhizomes in contemporary Music Acoustics
and Psychoacoustics: from the monochord to virtual instruments.
Questions and discussion

Traditional Feast at the Village Myloi

SUNDAY 12th JULY

9.30-12.00:

Sightseeing (Eupalineion, Pythagorion, Temple of Hera, etc.)

Pythagorean views on music: mathematical and philosophical dimensions



Abstracts

1 | Structuring Pythagorean music scale with Dorian tetrachords
upon the descending sequence (tone-tone-lemma)
according to the ancient mathematical procedure

Haralambos Spyridis
Professor, Music Department, University of Athens, Greece

B y the notion of music scale we mean a set of distinct musical pitches —within the
human music frequency boundaries (50-8.500 Hz)- inside a music interval of dif-
ferent size, which we use to create and to describe music.

Pythagoras, of Samos, constructed the first eight-note music scale of one diapason.
Unfortunately, until today we do not have any information from sources about how ex-
actly and with what mathematical procedure he transformed two synimmenon tetra-
chords (heptachord system) into two diezeugmenon tetrachords (octachord system).
And how he was led to the construction of this music scale, which bears his name.

It is said that no Pythagorean texts have survived, because some claim that he did
not write any texts himself, like Socrates did not. Others argue that he did write texts
but that they have been lost.

Various researchers, making assumptions, suggest a number of propositions, based
on the hemiolios ratio (3/2), for the manner Pythagoras built his music scale.

The hypothesis, which will be developed in this paper, relies on the algorithm of
the music passage from Plato’s Timaius (35a1-36b6), by which an expert technician
constructed the Soul of the World.

One could suppose that for a number of reasons Pythagoras acted likewise
and constructed the music scale of one diapason, which, unfortunately, was altered
(structure and ethos) by theorists of western European music.

Abstracts
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2 ‘ What is the oracle of Delphi? The Tetraktys

Friedrich Kittler
Professor, Humboldt University, Germany

y paper is about the Pythagorean theory of music as the origin of all European

science. Unlike scholars like Johannes Lohmann, Walter Burkert, and Carl Huff-
man, I will not remain in mathematical immanence. Instead, I want to put Pythagoras
and his School in the context of the Greek vocal alphabet, which, being the first total
analysis of speech, has been especially developed to write down Homeric hexameter
(Barry Powell). It can be shown that the Iliad was dictated to a scriber, while the Odys-
sey was written by the poet himself. That is why only the Odyssey talks of court sing-
ers, musical goddesses, the famous silence and the sirens’ magic spell.
Out of their phonetic alphabet the Greeks developed -in two recursions- first, their
numerals, finally two musical notations (one for singing, one for instruments).

It is the consonance of the two Sirens (Od. XXII, 185) that leads Pythagoras to
the concept of harmony (octave). From the epimoric ratio of this octave, Philolaos of
Croton was able to deduce other harmonic intervals. Thus the well-tuned cithara is an
equally esthetic as mathematic object (or, in Hans Jérg Rheinbergers words, an epis-
temic thing).

Out of the Pythagorean cithara Archytas of Tarent, Philolaos” greatest follower,
succeeded to derive the concepts of machines in general, and to invent the catapult as
the dominant weaponry of Hellenistic and Roman warfare. Thus, in ancient Greece,
episteme and techne were two sides of one and the same logos. This unity has been
decomposed into two exclusive parts by Socrates’ musical ignorance: On one hand an
idealistic philosophy without materiality (Platon), and on the other an empiristic mu-
sicology without numbers (Aristoxenos).

Deur’ ag” ion, polyain” Odyseu, mega kudos Akhaion...
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3 | The tetrachordic divisions of Philolaos and Archytas:

relation between theory and praxis

Chrestos Terzes

Researcher/tutor, Music department, University of Athens, Greece

he ancient tradition, which ascribed to Pythagoras the discovery of the mathe-

matical ratios governing the first concords and probably that of the tone, is full of
paradoxical statements. The stories of how Pythagoras noticed the first concords when
passing outside a blacksmith’s workshop and subsequently tried to reproduce them on
strings, from one end of which he hang different weights, are well known. It has been
shown that these stories cannot be verified experimentally. Even Gaudentios” correct
version of the story cannot be correlated with the historical data, since it doesn’t de-
scribe the real order of experiments but only their results. However, we have to accept
that the paradoxical element in these stories, which tradition has handed down to us,
is their main asset. They cannot have been invented by a Greek mathematician, but,
rather, they constitute popular lore. This is indicative of the existence of another, real,
tradition, according to which Pythagoras must have indeed been the one to whom we
owe this important discovery.

It must have been his rational observation, on the one hand, and his belief that
small integer numbers possessed higher qualities, on the other, that led Pythagoras
to the discovery of the concords. As is well known, Pythagoras spent some time in
Egypt. There he must have come across fretted lutes with long strings, instruments up-
on which intervallic magnitudes could be readily constructed, and the string lengths
that produced them easily measured. Such an observation cannot have been ignored
by Pythagorean philosophy: no doubt —as can be deduced from a study of Philolaos’
fragments, especially the Platonic Timaios— it provided the material for the theory of
the genesis of the universe.

Philolaos of Kroton, who belongs to the second generation of Pythagoras’ pupils,
is the first of whose fragments have survived (from his On nature). In one of them, the
authentic ‘6a, reference is made to the systemic structure of harmonia. The terminolo-
gy used, the origin of the data under consideration, the developed line of thought, the
fullness of the argumentation, the conclusions drawn, and the degree of their integra-
tion into the philosophical plan of Philolaos as a Pythagorean, are issues which will be
dealt with in the present paper.

Archytas of Taras, a mathematician of the third generation of Pythagoreans, de-
scribed, in the form of arithmetical ratios, the systemic structure of the enharmonic,
the chromatic and the diatonic tetrachords, based on the properties of the three means
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(arithmetical, geometric, harmonic). Archytas kept the intervallic magnitudes between
Hypate and Parhypate unaltered in all three genera, equal to 28/27. Thus, genus could
be defined only by the interval Lichanos-Mese, which is equal to 5/4 (‘major third’) in
the enharmonic, 32/27 (tone 9/8+Philolaos’ diesis) in the chromatic, and 9/8 (tone) in
the diatonic. Scholars today argue whether Archytas” divisions are based on the musi-
cal practice of his day or not, although they agree that they were products of pure and
developed mathematical speculation. As regards the way in which Archytas came to
these arithmetical propositions, different theories have been put forth. They are, how-
ever, either too general and vague, or, when being more specific, they fail, either be-
cause they do not follow to the end the theoretical principle which is being applied, or
do not propose one that will cover all three divisions. So, the following questions are
raised: 1. Can the common Parhypate of the three genera, the major third in the enhar-
monic division, and the inconspicuous presence of Philolaos’ diesis in the chromatic,
support the connection of Archyta’s tetrachordal divisions with the musical practice of
his time? 2. If this were true, is it possible to lay out a practical method of finding the
‘logarithmic’ relationships of Lichanos and Parhypate in all three genera, on the basis
of the theoretical principle of the three means?
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4 | Archytas versus Aristoxenos — an outworn antithesis
Structure and development of the Ancient Greek musical
notation system: from enharmony to modulation

Martin Carlé
Researcher, Institute for Music and Media Sciences, Humboldt University, Germany

he onset of the Pythagorean view on music is defined by the coinage of the word

ARMONIA Just as with the singularisation of ‘MELOS’ [1], this discrimination
of terms marks the initiation of an acoustic-theoretical discourse tightly linked with
philosophical thinking unique to Ancient Greece and its incentive cultural and intel-
lectual vitality.

At about the same time, the Suda tells us of Lasos of Hermione who was the ‘cul-
ture-political servant’ of Hipparchos and teacher of Pindaros. He is probably the first
to write about music as a craft [2] most probably introducing the term povaiks éyvy
(3].

Embracing both, the first part of the talk will elaborate on Martin Vogel’s almost
forgotten “Origin of Enharmony” [4] and combine it with the media-theoretical ap-
proach of Friedrich Kittler in order to reconstruct a ‘history of listening’ within the
Ancient Greek sonosphere leading to new insights and alternative conclusions. The
main supposition holds that the advent of a mandatory adoption of the vocal alpha-
bet for the purpose of a musical notation system has to be sought in the context set
out above, that is to say, as early as towards the end of the 6% century. A comparison
of acoustical facts and mathematical properties with the historical development and
structure of rival notation systems shall facilitate a corrective to hermeneutic interpre-
tations of fairly late treatises on music. Methodologically this provides a deeper com-
prehension of the emotrun povoukiig, instead of an adherence to fixed philosophical
concepts and inured applications of this still spurring knowledge of music.

Following those lines, ‘understanding music’ prior to Aristotle has been conceptu-
alised by number, geometrical diagrams and a highly elaborate musical notation sys-
tem. Melody like speech should be analysed into a complete set of acoustic elements.
Thus, letters of the alphabet were reused and set above the text to represent melodic in-
tervals which, at the peak of development, have been systematically arranged and re-
cursively tuned according to proportional mathematics. Having these ‘tools’ at hand,
it appears striking and absolutely exceptional to western musicology that this medium
of music to record, compose and theorise about melody was so harshly rebuffed by Aris-
toxenos of Tarent, a disciple of Aristotle, that he called its users ignoramuses concern-
ing the subject of harmonics even accusing them of bad character for willfully pleasing

Abstracts

13



14

the laymen by the misleading confection of some “end-product (epyov o@Baipoetdéc)
visible to the eye” [Harm. Elem. 40.31-33].

For a thorough understanding of this neuralgic point in Aristoxenos, the musical
motivation of his own ototyeiwoig (‘elementarisation’) of pitch and space and the affect-
ed ontological status of a tone needs to be reviewed [5-7]. Contrary to common opin-
ion that Aristoxenos had been the founding father of musicology [lastly 8], and in sharp
opposition to an outworn antithesis of Pythagoreans versus Aristoxenians propounded
since the Hellenic period, the second part of the talk should show that (i) Aristoxenos’
conception of melody as “emmelic process” is derived from Archytas’ notion of “enhar-
monic motion” worked into the musical notation system and (ii) that by rigourous ex-
amination of modulation not common to classical compositions, Aristoxenos was forced
not just to reject any notation as a suitable medium for music theory but also to over-
throw the metaphysical basis of an Aristotelian conception of science all together.

Surprisingly perchance, the argument will be put forward from a Pythagorean
point of view. Melody in Aristoxenian Theory is not tempered but regulates itself: its
constituting pitch values are instantiated according to an enharmonic progression that
in turn moves from sudden to anticipated modulations as this very melody unfolds.
Hence the thesis would be that the discovery of melody as a quasi-algorithmic, and
what I would like to call, time critical process which requires the voice to in-tonate
slightly different but contextually defined pitches fallaciously depicted by the same no-
tational sign incited Aristoxenos to finally expel all visual fixations from a proper the-
ory of melody and moreover, led him to construct a logical framework of thought that
we cannot call ‘empirical’ but may solely compare to Edmund Husser!’s trans-empiri-
cal philosophy of phenomenology. [9]

Certainly, an ‘algorithmical interpretation’ of Aristoxenos can only be put forward
nowadays. Given the technological background of today; it is this ‘gift of the muses, de-
termined by the “physis of the voice” in Aristoxenos —rather than the coding of letters,
numbers and musical signs in the same alphabet- that bridges the unifying vitality of
Ancient Greece into our times.
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S | Nicomachus from Gerase:
From Pythagorean Theory to the harmonic praxis

Nikos Xanthoulis
Researcher, National Opera, Greece

ncient Greek literature offers us the existence of two basic schools of the ancient

Greek music theory, Pythagorean and Aristoxenean. It was the school of Pythago-
ras that first presented the mathematical background of music, but also the relation-
ship of music and soul, which must be set in service of nurturing and psychic edifica-
tion of juveniles, caused by the ascertainment that the condition of man, physical and
psychic as well, is affected by music and more specifically, from the “mode” (harmo-
nies). Also, it was put forth that beyond the positive effect on the moral configuration
of the character, music has curative characteristics.

Aristoxenos, who is always referred as “the musician’, lays the groundwork of mu-
sical theory, with the Aristotelean method of analysis as vehicle. The general belief was
that Aristoxenean theory was closer to musical practice, while the Pythagorean was
dealing with a more mathematical approach of the phenomenon of music.

The centuries between Pythagoras death and Nicomahus’ birth had built a myth
of the wise kind of man who discovered the truth and could control space and time.

Nicomahus is the “neopythagorean” mathematician, philosopher and musician who
lived at the turn from the 1% to the 2" century A.C. the glorious age of Pax Romana.

He was born at the Hellenistic city Gerasa (or Antioch of the Golden River) which
has the same name up to today (Jerash in Jordan). Modern philosophers of Nicoma-
hos are Ploutarhos, Theon from Smyrna, Epictetus and Ptolemy from Alexandria.

For Nicomahus and for Plato before him, Pythagorenianism and its mathematical
basis, is the source of his inspiration. More than any one else in ancient times, he was
the one who presented in the simplest possible way, the achievements of Pythagoras in
mathematics and sciences.
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From his production, and of great importance, we have two books: the “Introduc-
tion to Arithmetic” and “Manual of Harmonics”(Harmonic Enchiridion).

The “Introduction to Arithmetic” is the first book that was written in Greek using
Arabic numbers and affected decisively mathematical knowledge for the next thou-
sand years.

The “Harmonic Enchiridion” is the only book of musical theory that comes to us
intact from Euclides time (about 300 B.C.) until the 24 century A.C. It is the only pro-
duction from Nicomachus’ writings that gives us information about the writer himself.
Here we can grasp the time in which he lives: a time where an intellectual of Greek lit-
erature is a greatly prized teacher, highly appreciated and famous, who travels a great
deal, finding his students and colleagues at the cultural centers of the empire.

The structure of the book is the following:

Main points on harmonic dogmas.

The two kinds of the vocal movement: the intervallic and the continuous.
The music of the planets as a model for the music of people.

The characteristics of the musical notes as arithmetic ratio.

Addition of the 8t chord from Pythagoras and the attunement of the octave.
How the numerical ratios were discovered between notes.

The division of the octave in the diatonic genus.

Explanation of the reports for the harmony at “Timaeus” of Plato.

¥ 0 N kW

Evidence of Filolaos.

10. The attunement of the notes through the numerical ratio.
11. The double octave of the diatonic genus.

12. The line and division of the notes in three genus

The “Enchiridion” can not be characterized in any way, as model production. We might
say that it is an effort to systemize the basic logics of musical theory, in order to be tan-
gible for a non-specialist. Very probably, Nicomachus wrote a dissertation on musical
theory, which constitutes the basis of the three first books of the “De Institutione Mu-
sica” of Boethius.

With this paper we attempt to show that the Pythagorean theory of music is not a
complicated theoretical device, but has imminent application in musical practice. The
study of the reconstructed lyre based in Nicomachus’ theory, can produce fruits much
more than any one can imagine, seeing a seven-stringed instrument.

The only way to attain this theory of music is via the practice of music. Only then
can numbers sing.
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6 ‘ Notation, media and embodiment in eastern modal systems

Iannis Zannos

Associate Professor, Media Department, Ionian University, Greece

his paper traces an alternative route of the Pythagorean traditions in the musi-

cal traditions that emerged from the fusion of near eastern Hellenistic cultures
in the region of the eastern Roman Empire and its neighbors to the south and east.
It starts with the observation that all music traditions of the near and middle east
(*with the exception of christian chant*) have resisted attempts to introduce a mu-
sical notation in practice, even though major scholarly figures in these traditions
repeatedly invented notational systems (Al-Farabi, Ibn Sina, Abdolkadir Meraghi,
Prince Demetrius Kantemir and others).While it is unclear whether there are any
ideological reasons for rejecting notation as a means to record and transmit knowl-
edge of music, it is on the other hand certain that musical practice was supported by
a well developed theoretical system that enabled the creation of complex masterpiec-
es and the refinement of musical performance style. In the Eastern Roman Empire
there emerged a system of musical notation employing neumes, but without lines,
that was specifically conceived for the notation of the vocal repertoire of liturgical
music. This notation combines signs derived from the Greek alphabet, with signs de-
rived from accents denoting the movement of the voice during recitation (ekpho-
nesis). A striking characteristic of the theory of this tradition is the absence of any
reference to tuning systems that can be experimentally and mathematically verified
by the use of instruments or other devices. These developments led to the creation
of two parallel musical traditions, a vocal liturgical tradition with notation but no
instrumental and mathematical basis, and an instrumental secular tradition with-
out notation but with a mathematical theory that was a direct descendant of the Py-
thagorean theory of music. In analysing the functional properties of these traditions
with regard to musical practice, creation and transmission, one observes the follow-
ing: The notation of liturgical music using neumes relies on the relative movement
of the voice on the scale, and thus notates music as a sequential process composed of
“steps” or elementary movements from one note to the other. The theory of makam
of secular music on the other hand describes makam as a sequence of central pitch-
es with rules and constraints describing how to perform the transition between the
pitches. Thus at their core both of these systems describe or notate processes (i.e. al-
gorithms in the more general sense), rather than models of objects. Their texts de-
scribe algorithms whose execution produces music, rather than structures consist-
ing of tones. Both systems describe the movement (action) of the voice or pitched
instrument as a basis for music making.
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The second part of the paper draws a parallel between these eastern proto-algo-
rithmic approaches to music and the contemporary musical practice of programming
music with computer language code, or with other tools that can define and execute
generative algorithms in real time. In musical coding, algorithm takes again the place
of notation. It is no longer practical to notate each single tone or sound event in time.

Instead, the computer computes and produces the (right) tones in the (right mo-
ment in) time, by playing-out or «executing» the instructions of the algorithm. The
concepts of notation and theory in computer-coded music are thus fundamentally
different from those in traditional western music. Theoretical formulations of com-
puter musical practice are yet to be devised, and will probably be based on the theory
of computation and computer programming language. In this sense we are now in a
new Pythagorean age, where the computational structures and processes of digital ma-
chines are yet to form the basis for music theory.

In conclusion, this paper approaches the notion of “text” in the traditions men-
tioned from a media-theoretical point of view. Different functions or aspects text are
distinguished: Text as notation of a content (story) to be conveyed, of a model to be re-
constructed, and as a set of instructions of a process to be enacted. The question aris-
es, in what way the content of a text is embodied. One may say that the musical text of
a makam description or of a liturgical chant is embodied into a series of performance
actions by means of an algorithm internalized in the skills of the musical performer.

The difference between western musical notation and the eastern traditions de-
scribed is that western notation notates representation of the objects to be reproduced,
whereas the eastern traditions notate actions to be played out in sequence. This be-
comes significant in comparison to program code, which also notates sequences of
instructions. Finally, it is indicated that the capacity of computers to record both ac-
tions and states and to replay them back at will is already beginning to influence our
approach to text altogether, redefining the very nature of text as medium for transmis-
sion, preservation, and representation of content. Social Media have already effect-
ed a state of dense distribution of content and text. Text is beginning to become fluid
through blogs, comments to blogs, and microblogs like Twitter. Wiki-based sites where
many users may contribute online to a text are eroding the sense of authorship and au-
thenticity. A next possible stage in this development is heralded by tools for real-time
collaborative text authoring such as Google Wave, which merges the concepts of email,
blog, sms, and wiki. A Google Wave item can replay its stages of creation from the first
initial text to its more recent state, and thus inherently contains its own history. Here
the text itself becomes the object of notation and performance, and is moreover a fully
collective entity, like the creation of a musical performance by several musicians. Col-
lectives such as Toplap have been experimenting for several years with the networked
interactive creation of music through code in real time. It would be interesting to see
what happens when code starts being shared on-line during performance on a Goog-
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le Wave. But for that, we will have to wait until Google Wave is released later this year
and the first experiments start.

7 ‘ Pythagorean concepts in the theoretic texts of Byzantine music

Thomas Apostolopoulos

Assistant professor, Music Department, University of Athens, Greece

he first theoretical texts of Byzantine Music were written in the three or four last

centuries of Byzantium, in order to serve the needs of teaching ecclesiastical Byz-
antine music or Psaltiki, which had been established as art of high aesthetic value with
its own forms and own notation. Since then, the necessities of teaching musical theory
were based on ancient Greek music theory, which has flourished in the superior offi-
cial mathematical Byzantine study as part of the Quatrivium and is represented main-
ly by the books of so-called “harmoniki” writers. In the simple text of these first the-
orists many older principals of Greek theory are gradually incorporated, as Psaltiki is
considered Greek music.

After the Turkish conquest and a difficult post-Byzantine period, on the thresh-
old of the 19th century many ancient Greek theoretical principals were re-imported,
including perceptions and terminologies, in order to theoretically support the New
Method. The theoretical texts from today continue the enrichment of the long-lasting
ancient music theory, still following the ancient discrimination of the two theoretical
schools: Aristoxenean and Pythagorean, in a series of subjects.

The basic theoretical system of Psaltiki, the tropical perception of Oktaechia, is
of Pythagorean perception, with 4 Main (Kyrios) and 4 Plagal (Plagios) modes. It is a
system that is reduced in the model of Ptolemaios with four tropos and four “under”
(Hypo) tropos. According to the tradition, the invention of Papadiki, in a text of the
15th c. is attributed to Ptolemaios. The domination and the symbolisms of the number
“4” are obvious in many theoretical matters, as certain other arithmologies - symbol-
isms of numbers which are received as a measure of certain sizes and survive from the
past (Number [of signes], “spirits” etc). The basic theoretical scheme in the teaching
of Oktaechia, the “Wheel” (Trochos), is reduced in the mathematic model of Theon
of Smyrna. The Pythagoreans also reduce the theory of Ethos, which remain in oktae-
chia.
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The relative reports are detected in the texts: Agiopolitis, Erotapokriseis of Damas-
cenus and Akriveia kat erotisin kai apokrisin. From the post-Byzantine theorists, Apos-
tle Konstas from Chios has enough arithmological reports, seeking stabile ground and
absolute principals for the construction of his Theoritikon, and the comprehension of
size of various intervals on the neck of stringed instrument. Also it is verified that Va-
sileios Stefanidis and Chrysanthos have already studied the ancient Greek music writ-
ers and try to revive many elements from their texts.

The most obvious case of Pythagorean perceptions is the expression of intervals
via string proportions. This perception dominates in Pachymeris and in M. Vryennios
and has almost no presence in the first Byzantine Theoretics that have adopted more
unsophisticated techniques of description of intervals in order to cover the elementa-
ry needs of teaching. However, after the reform of the New Method, the geometric ver-
sion of intervals with string proportions has continuously gained ground against the
Aristoxenean version of “moria” of the scale. The adoption of the tampour with large
strings as the supervisory instrument for the study of intervals constitutes a reverbera-
tion of the use of monochordos Canon, despite the passage from the Persian and Otto-
man theory. One of the main points of Mega Theoritikon by Chrysanthos is the meas-
urement of intervals with dodekatimoria (1/12 of moria) and in parallel the elemen-
tary description of the manufacture of scale via string proportion. The ecclesiastical
Committee in 1883 describes the intervals with both Methods, while it tries to employ
a mathematically basis for the choices mainly of the Elasson Tone.

Another small team of writers interpose the method of proportions (eg. A.
Efthymiadis) alongside the sovereign measurement in moria without avoiding errors
in the correspondence of moria - proportions. Among the posteriors, Simon Karas
supports the Pythagorean Method by writing “Harmonica’, occasionally giving pro-
portions of string in his two volume’s Theoritikon.

In recent theoretical texts, due to the progress of research, the incorporation of sci-
entific conclusions and the diachronic study of texts, a tendency for equivalent, if not
for sovereign perception of a sense of interval according to the Pythagorean percep-
tion, does exist. This perception is deemed as more preferable for the comprehension
of nature and the operation of psychoacoustic musical phenomenon.
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8 | Pythagorean tuning
and the development of medieval polyphony

Theodoros Kitsos

Researcher/tutor, Technological Educational Institute of the Ionian slands, Greece

edieval musical thought is based, almost exclusively, upon the theoretical work

De institutione musica of the Latin writer Boethius (c.480-c.534), a work that
comprises a synopsis of ancient Greek music theory. For Boethius, music as a science
was part of the quadrivium of the mathematical arts grouped together with arithmetic,
geometry and astronomy, and if music were to become known it had to be understood
in mathematical terms. Sounds are translated into numbers and music intervals are de-
fined through numerical relationships that pre-exist in the same nature of sounds. Ac-
cording to those proportions we can define actual sounds and create a musical system.
The quantification of music intervals, and consequently the creation of a tuning, was a
topic that had interested many writers of antiquity. Boethius, in his writings, refers to
various systems such as Ptolemy’s but the only system for which he provides a detailed
mathematical description was the Pythagorean tuning.

Through Boethius, Pythagorean musical thought spreads in medieval Europe and
Pythagorean tuning becomes the basic mean through which musical creation is devel-
oped. Pythagorean tuning is based on natural octaves, fifths and fourths which results
in having unnatural other intervals (i.e. wide major third, known as Pythagorean third).
The systematic use of Pythagorean tuning (as it appears through documentation) had
direct impact on the way medieval musicians and theorists approached consonance.

The anonymous’ Musica enchiriadis of the ninth century, for example, is the first,
beyond any dispute, documentation of polyphonic practice. It describes the simultane-
ous sound of notes and refers to consonant and dissonant intervals. Consonant inter-
vals are considered octaves, fifths and fourths and the provided musical examples pri-
marily consist of the parallel motion of the above-mentioned intervals (organi). These
examples of early polyphonic practice feature the elements of Pythagorean tuning,
both positive (natural octaves, fifths and fourths) and limitative (problematic thirds
and sixths). Thus, Pythagorean tuning functions as a determinant of the birth and de-
velopment of medieval polyphony.

In theoretical documents (such as Guido d’Arezzo’s (11050) Micrologus, John Cot-
ton’s De musica (¢.1100), and the anonymous Ad organum faciendum (c.1100)) as well
as practical sources (such as Winchester Tropers (¢.980-c.1050), St Martial (c.1100-
¢.1200), Codex Calixtinus (c.1140 onwards)) octaves, fifths and fourths make up the
fundamental material of polyphonic composition. Furthermore, the use of the prob-
lematic, according to the Pythagorean tuning, thirds and sixths becomes partially ac-
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cepted (under conditions and never in crucial points) for the shake in the enrichment
of the polyphonic writing.

The gradual acceptance of the third (and by extension the sixth) as a consonance
owes to two more factors: the local and folk traditions as well as the development and
use of musical instruments. For England, a special preference for the third is record-
ed with John Cotton (c.1100) and Theinred of Dover (12 ¢.) indicating that thirds
can be pleasant to the ear. Around 1200, the anonymous writer of De mensurabili mu-
sica characterizes the third as a consonant consonance. On the same ground a bit lat-
er (c.1240), Johannes de Garlandia presents his classification of consonances and dis-
sonances, a classification that will be commonly accepted for the rest of the medieval
period. Coussemaker’s anonymous IV (1274) endorses this, stating that in West Eng-
land thirds are the most consonant consonances while Walter Oddington (c.1300) un-
derlines that when thirds are sung as natural thirds then they are consonant.

9 | Pythagoras and Leibniz:
a dialectics of substance and language in music

Gerard Assayag
Professor/ researcher, IRCAM, France

€€ Au reste, je trouve quon pourrait ajouter a ceci une invention, tant pour composer

les mots primitifs de cette langue que pour leurs caractéres; en sorte quelle pour-
rait étre enseignée en fort peu de temps, et ce par le moyen de lordre, cest-a-dire, éta-
blissant un ordre entre toutes les pensées qui peuvent entrer en lesprit humain, de mé-
me quil y en a un naturellement établi entre les nombres ; et comme on peut appren-
dre en un jour @ nommer tous les nombres jusques a I'infini, et a les écrire en une lan-
gue inconnue, qui sont toutefois une infinité de mots différents, quoon put faire le mé-
me de tous les autres mots nécessaires pour exprimer toutes les autres choses qui tom-
bent en lesprit des hommes.”

Descartes, Lettre au pere Mersenne du 20 novembre 1629, uvres philosophiques,
Paris Garnier 1963, tome 1, p.231

Descartes has envisioned a world where our «thoughts» could be enumerated just as
numbers. Doing so he was a precursor of Leibniz and his characteristica universalis
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and, as such, of a modern conception of logics with its duality between calculus and
discourse. All these tools are mandatory in computational approaches to music, of
course, where the duality between calculus (the structure) and discourse (the process)
is a fundamental one. But the roots of a conception where elementary musical objects
correspond to elementary computations belong of course to Pythagoras and his fol-
lowers. How does one jump from the objects to the relations to the combinatorics to
the discourse, to the computer, this is a story that crosses 25 centuries.

10 ‘ Reverse of Pythagorism? The case of Iannis Xenakis

Antonios Antonopoulos
Researcher/tutor, music Department, Aristotelian University of Thessaloniki, Greece

ythagorean Harmony constitutes the organisational principle of the Cosmos, ac-

cording to eternal, unborn and immutable number relations that are being mani-
fested and seized by the human intellect via the musical intervals. It seems that in or-
der to generate Harmony theory laws, Pythagoras set up a process based on the arith-
metical and geometrical expression of tone ratios based on rational numbers. As a re-
sult, Music —in its archaic meaning of inquiry for the knowledge of truth- served as a
means for the discovery, the clarification and the numerical symbolisation of univer-
sal laws. Nevertheless, the elaboration of Pythagorean premises and, mainly, of the ra-
tios of rational numbers came up against the discovery of the irrational ones, a cru-
cial “conflict” within the system itself. The system then, should be discarded or aban-
doned: from that point on, musical and universal laws should be ruled both by ra-
tional and irrational numbers. However, the contact with the unproved and non-ex-
plicit ratios of the consonances did not ever imply the system’s desertion at all, ex-
cept that very part dealing with musical temperament, which crashed down on 1691
(Werckmeister). All of the rest did survive for long —and still lives on- thanks to the
construction of an adequate background suitable to the approach of a superior fun-
damental reality, by means of a well founded order of geometrically (but no longer ar-
ithmetically) represented rational numbers. In conclusion, the Pythagoreans and neo-
Pythagoreans, starting from music with sovereign intellectual perception, are struc-
turing a system and attempting to reveal universal determinisms as well as to inter-
pret nature.
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Twenty five centuries later, lannis Xenakis, who hardly refers to Pythagoras, sets
the mathematical expression of the same unchanged determinisms —which, via scienc-
es, have meanwhile become known- as his own starting point of musical creation pro-
cedures and claims the universality of his world speculation. In that sense, Xenakis’s
reasoning and practices constitute a reverse of Pythagoreanism, for the additional rea-
son that mathematics is not just a tool limited to theory applications or calculating tac-
tics; on the contrary, its impact extends drastically to cosmic speculation, permitting
the attempt of music axiomatisation, namely the search for invariants governing mu-
sic over all the eras, as well as the quest for the minimum of constraints (principles) re-
quired for the creation of a musical process.

In his first masterpiece, Pithoprakta (1956), Xenakis was inspired by the physi-
cal model of radioactive particle emissions and the consequent collisions with steam
molecules inside Wilson’s cloud chamber. The phenomenon is then likened to musical
sounds of various types. This very view leads to the concept of composition as a proc-
ess and as a structure. For the first time in music history, the introduction of probabil-
ity laws expressed by mathematical functions —as far as the minimum of constraints
implies— submits disorder, discontinuity and non-periodicity to a process of altera-
tion towards controlled sound material. No naturalistic description or representation
is intended here. As laws ruling music construction are identical to those by which the
phenomenon is governed, the listener perceives the phenomenon itself, which has in-
vaded music. This fact lends to Xenakis’s music its special characteristic directness.

However, the arts/sciences alloys, an amalgamation introduced as a world specula-
tion based on archaic Greece, contemporary mathematics and natural sciences and ma-
terialized via a pragmatic and experimental behavior, holds two main contradictions: (a)
implemented theories, methods and techniques emanate from a compatible sector but
foreign to music; namely, the transfer of scientific matrices cannot help to merge unfea-
sibility, since that prevents the speculation’s universality from completion, (b) theoreti-
cal postulates diverge from their practical application; this is due to the adaptation of the
material to compositional reality, or to the composer’s “reaction” to the “system’, or, sim-
ply; to accidental errors. Despite weaknesses, the promotion of arts/sciences alloys re-
leased and “dis-incriminated” the use of science for musical creation purposes.

To the extent that the Pythagorean system is comparable with Xenakian specula-
tion and since both seek the “co-ordination” of the human spirit with the “universal
rhythm” they follow methodologically reverse routes. They also lead to impasses or in-
volve contradictory elements, which, throughout elapsed time, proved to be quite in-
efficient in retracting their initial statements and aims.
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11| «Movaowky) wetpelov»
Pythagorean aspects on the benefits of music on health

Garoufallia Ntziouni
Researcher, Music Department, University of Athens, Greece
Haralambos Spyridis

Professor, Music Department, University of Athens, Greece

usical Medicine: This phrase which is very often read in Iamblichus’ Collection of

Pythagorean Doctrines clearly depicts the effect of music on health treatment and
nursing. Pythagoras of Samos, who studied the effects of music on the physical har-
mony in a way that enabled him to apply treatment methods through the use of mu-
sic, in the case of psycho-mental-physical abnormalities, constitutes the central figure
in the development of healing applications of music. He was the instigator of the the-
ory of the ‘Harmony of the Spheres’ —the symphonies which are produced by the per-
petual friction of the planets’ motion-carried on their orbits— with the galaxian ether
and related this incident to the harmony of the soul.

He also believed that the existence of a worldwide law of harmony, founded on
number relations, governs both the movements of celestial bodies along with the laws
of music and human beings’ internal world —mental and physical as well. Therefore,
the laws of music influence the inner self through harmony, and the harmony of the
universe is identified with the harmony of the soul; therefore that of the inner universe
of humanity.

According to Pythagoras, health is related to the proper harmonization of body
and soul with the universe, through diet, music and a lifestyle that approve of the sub-
lime law. In addition, he claimed that in case the balance of contrasts of the soul is dis-
rupted, mental illnesses make their appearance. Music can bring the disturbed soul
back to the worldwide harmonies and to the agreement that exists among the uni-
verse, the soul and music. This means that musical analogies resemble mental ones
and that they change with the help of music —which is recognized as the ‘Global Treat-
ment Principle. According to this principle, the singing of melodies calms down the
mind and the emotions, and the inner vitality of the body is retrieved and the treat-
ment begins. Talking about musical medicine, he also claimed that there are no appro-
priate paeans and proper rhythms that can result in the cure and preservation of good
health.

Pythagoras goes further by recognizing the uniqueness of music as an education-
al and curing means, stressing in that way its unlimited edifying and psycho-healing
abilities. As a result, the notions of purification and ecstasis are introduced gradually.
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Those two states are achieved through the musical co-ordination of the body and the
soul. He also considered music as the perfect means to achieve insurrection or repres-
sion of passions. The Pythagoreans sang hymns to gods with the use of the lyre, the
symbol of the harmony by which the sublime mind appears to the world. More pre-
cisely, Pythagoras established a kind of religious order, where each member alleviated
the passions of the body and soul by singing rhythms and incantations.

The Pythagoreans also taught music as a psycho-sanitary and curing method used
to achieve a firm harmony between a person’s body and the soul; specifically this is be-
cause music presents the declaration of worldwide justice —in symbols and in practice—
through analogical and structural laws that exist in its basis (a series of complete pitch-
es, fine analogies, etc.).

Looking at the accounts given by his biographers (Iamblichus, Porfyrius, Plato,
Ptolemaeus, Athinaeus, Aristides Kontilianus, etc.), as far as the issue of purification
and beneficial effects of sound on man’s soul is concerned, we could claim that Py-
thagoras was the forerunner of modern music therapy. Thanks to his efforts and that
of his students, music rose as a psycho-healing factor.

12 ‘ The Pythagorean doctrine on the soul as harmony

Constantine Niarchos

Professor, Department of Philosophy, University of Athens, Greece

he essence of the Pythagorean doctrine about the soul refers to the theory of trans-

migration and it is bound to the teaching that the human soul is, in any case, im-
mortal and owes its immortality to its essential kinship with the divine world soul;
there is a certain hope that it may return to the exclusive divine source of its proces-
sion when purified.

Significant evidence appears in Aristotle’s De Anima (407 b 20) where he points
to the Pythagorean doctrine of transmigration: “All that these thinkers try to do is to
state the nature of the soul; of the body that is to receive it they add no description, just
as if it were possible, as in the Pythagorean stories, for any soul to be clothed with any
body”

Another evidence preserved by Aristotle was that the soul is a harmonia. What Ar-
istotle says is (C De Anima 407 b 27) “There is yet another theory about the soul. Its
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supporters say that the soul is a kind of harmony, for harmony is a blend or composi-
tion of contraries, and the body is compounded out of contraries”

That the soul should be a harmonia seems a very natural belief for the Pythago-
reans. Significant evidence appears also in Plato’s Phaedo. There the doctrine that the
soul is a harmonia is used as an argument that it should perish with its body. Obvi-
ously, that is the problem that we have to face. The Pythagoreans had revealed that the
universe owes its existence to the majestic movements on a cosmic scale of all celestial
stars in a complete harmonic mode.

The heavens do not declare the glory of God, they are the glory of God; for the uni-
verse is a living god, welded into a single divine unity by the supreme and marvelous
power of mathematical and musical harmony.

13 ‘ Pythagoras and J.J. Rousseau

Pavlos Kaimakis
Associate Professor, Department of Philosophy and Pedagogy,
Aristotelian University of Thessaloniki, Greece

J J. Rousseau’s views on music are shaped in relation to the opinions of J. Ph. Rameau.
o« Rameau’s theoretical work on music can be considered within the Pythagorean tra-
dition, since he considers music to be a science based on the mathematical relations
between the sounds. The first two of Rousseau’s theoretical texts, namely, the Projet
concernant de nouveaux signes pour la musique and the Dissertation sur la musique
moderne, are also integrated into the Pythagorean tradition, where Rousseau propos-
es the installation of new music signs, in which numbers, rather than the music signs
of the pentagram, will be used. Additionally, Rousseau diverts as much from Rameau,
as from the Pythagorean tradition, since he supports the priority of melody over har-
mony.

However, in his numerous theoretical texts about music, Rousseau displays a par-
ticular interest in ancient Greek music. Among all the existing sources we will examine
those that relate to the Pythagoreans, most of which can be found in the Dictionnaire
de musique. We will explore the way in which Rousseau presents the relationship be-
tween the Pythagoreans and the supporters of Aristoxenos, his notions on the mono-
chordo, the harmony of the spheres and other relevant issues. Furthermore, we will at-
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tempt to determine the differences that exist in Rousseau’s manner of presenting such
matters, in contrast to that of his “opponent” Rameau, as well as of his own circle of
Encyclopedia friends, such as Diderot.

14| The heliocentric system in Orphic hymns
and Pythagoreans up to emperor Ioulianos

Stratos Theodosiou

Associate Professor, Department of Physics, University of Athens, Greece

ince early antiquity, philosophers and astronomers pondered the question of which
S of the heavenly bodies occupied the center of the known universe. The geocentric
system, in accordance with its anthropo-centric formulation, placed our small planet
in the center of the heavens. Enjoying the favor of the majority of the philosophers and
astronomers, it was the dominant theory for centuries. However, there were also op-
posing views in favor of the heliocentric theory. Aristarchus of Samos (c.310 BC-c.230
BC) is generally credited with being the first to postulate a non-earthcentric system.
But, centuries before him, seeds of the heliocentric theory can be traced back to the
Orphic Hymns and to the teachings of Anaximander and the Pythagoreans. Initially,
due to the weight of Aristotle’s views, and later on due to those of the great astronomer
Claudius Ptolemy (2nd century A.D.), the heliocentric theory did not prevail.

Yet the heliocentric system had not been entirely forsaken. During the 4th century
A.D.,, Emperor Julian —also called “the Apostate”-, the last emperor of the first Byzan-
tine dynasty, became a fervent supporter. Julian held the Earth as a planet which, like
all other planets, went around the sun in a circular orbit. Thus, Aristarchus’ theory had
not been forgotten during the first centuries A.D., but even enjoyed strong advocacy.
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15| Algebraic Combinatorics
on the Pythagorean Mechanical Word

Thomas Noll
Researcher/lecturer, Escola Superior de Musica de Catalunya, Barcelona, Spain

n music theory the attribute Pythagorean stands for a principle in the constitution
I of tone kinship, wherein tone relations are obtained by the concatenation of perfect
fifths and octaves. Geometrically, these concatenations are pathways in the —so-called-
Pythagorean tone net. Mathematically, the tone net is a freely generated commutative
group with two generators, say x (= fifth) and z (= octave). The study of pathways in
terms of finite reduced words in letters x, x° !, z, z~! relates to the freely generated non-
commutative group in two generators.

The Pythagorean word
W = XyXyXYyyXyXyyXyXyXyyXyXyyXyXyXyy...

is an expression of the connection between tone kinship on the one hand and pitch
height on the other. It is the unique infinite sequence in letters x (fifth up) and y = z~x
(fourth down) satisfying the condition that each prefix amounts to a pitch height dif-
ference less than an octave. This word encodes all intervals of the Pythagorean tone lat-
tice with pitch height less than an octave in the order of their kinship.

Mathematically, w is a mechanical sequence with slope g = Log,(3/2). Each factor
u of w is balanced. This means that for any two subfactors u; and u, of u of the same
length the numbers |u, |, and [u,|, of y's in u; and u, differ at most by 1. For every n>0
there are exactly n+1 different factors of length n within w.

Prefixes of w, whose lengths are denominators n of upper semiconvergents m/n of
g are known to be Christoffel words. They are of the particular form xuy with u being
a central palindrome. In the case n=7 which is associated with the semiconvergent 4/7
the prefix xyxyxyy has the central palindrome yxyxy.

Central words u as well as the associated Christoffel words xuy deploy an
interesting duality wherein the music-theoretical connection between tone kinship and
pitch height neighborhood becomes manifest: The duals of the fifth-up/fourth-down
foldings are step interval patterns. In the case n=7 the dual of xyxyxyy is aaabaab, which
is a diatonic mode. It is also a Christoffel word and its associated central palindrome is
the Guidonian Hexachord aabaa.

For every Christoffel prefix v = xuy of length n all n conjugates of v occur among
the n+1 factors of length n. The conjugates of the Christoftel-dual of v are known as
the modes of a well-formed scale. The duality provides a word-theoretic refinement of
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Carey and Clampitt’s concept of well-formed scale. In my talk I will address some in-
teresting findings which emerge under the perspective of this refinement.
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16| Pythagorean heritage
in contemporary mathematical music theory

Moreno Andreatta

Researcher/lecturer, France/Italy

ince the emergence of an algebraic approach to music in the Forties, which played
S a major role in the constitution of Mathematical Music Theory as a discipline, there
is a common belief that the Pythagorean perspective on the numerical foundation of
music (for example [1] and [3]) is very different from the structural investigation pro-
posed by algebraic formalization. In fact, the long list of publications which analyse
the Pythagorean heritage in Mathematics & Music contains only very few examples of
discussions concerning the relation between Pythagorean and algebraic approaches in
music theory. At the outset, we will provide an account of some of these studies, focus-
ing in particular on the introduction of the notion of congruence in music by Camille
Durutte [2]; on the application of axiomatic methods in composition by Ernst Krenek
[6]; and on the use of sieve-theoretical constructions and group structures in music
theory and composition by Iannis Xenakis [8], leading to his famous conclusion that
“We are all Pythagoreans”.

After discussing these three historical examples of Pythagorean influence on the
emergence of algebraic methods in music and musicology, we will analyze some spe-
cific relationships between a Pythagorean approach and the use of algebraic structures
in contemporary mathematical music theory. In particular, we will discuss the Pythag-
orean heritage in the intervallic model proposed by the French mathematician Yves
Hellegouarch [4]. In a more recent version of this model, Hellegouarch makes uses of
the algebraic structure of the ring of rational numbers and diophantine tools in order
to provide a general definition of distance in a Tone Space [5]. Although the aim of
Hellegouarch’s model is to offer an algebraic formalization of Euler’s Tentamen novae
theoriae musicae (1739), it also provides a new Pythagorean approach to the cultural
perception of musical intervals, as originally suggested by the composer Fabien Lévy
[7]. We will provide some elements to support this hypothesis, with the aim to open a
more general discussion on the relationship between algebraic models and the percep-
tion/cognition of musical structures.
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17 | Theory number, harmony, Pythagorism:
past and present in letter, in spirit and in musical note

Dimitrios Lekkas
Professor, Open University, Greece

his paper, based largely on the author’s individual research, aims at a comparative

re-examination of Pythagorean tradition from three usual alternative angles with
an eye towards choosing the one that is most rigorous and most amenable to the ad-
vancement of theoretical work and to application. To that end it focuses on an anat-
omy of Pythagorean music theory and its consequents pursuing leads given there to-
wards a fruitful modernization.

These three approaches would be:
+ aliteral adherence to all Pythagorean doctrine, precisely as stated in the liter-
ature and tradition
o alargely allegorical speculation on what Pythagoreans (could have) meant in
each instance, stretching the doctrine by interpreting as reckoned by succes-
sive authors
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» acritical epistemologically accountable overview of Pythagorism that treats
ideas as abstract archetypal conceptions, operating on a loose, imaginative
spirit and striving to discover what Pythagoreans (could have) meant in the
light of what we know they knew then, through a logical process implicating
what we know now; in this light, some of their ideas may be preserved in let-
ter as still applicable today, some may be reviewed by preserving the spirit and
modernizing the letter, while still others may be discarded as worthless.

As Pythagoras has left no written texts, we must rely on the Pythagoreans directly and
indirectly. If we wish to focus on his indelible scientific aspects, avoiding things like
theosophy or numerology that are not within the scope of science, what we can gath-
er about his teachings is roughly the following.

» In basic epistemological thinking, Pythagorism essentially initiates the clear dia-
lectic between archetype and mimesis pervading human perception and construction,
design and application, perfection and imperfection and the deception of the senses.
The two sides of this dichotomy are perhaps sharply demonstrated later in the breech
between Plato and Aristotle.

» In mathematical logic, theorems are abstract and archetypal and applicable any-
where as seen fit, but there is an obligation to furnish and publicize proofs —the “Greek”
attitude encountered first in Thales and leading to Euclid’s axiomatics;

» In arithmetic, everything stems out of enumeration (counting) that derives from
natural (positive integer) numbers, and thus gives rational divisions leading to quo-
tients that express proportions between such natural numbers, demanding specifica-
tion of a common relevant enumerating unit of commensurability (concept of unity);

» In geometry work is done in one, two and three dimensions, studying properties
characterizing linear, planar and solid figures and encountering the problem of incom-
mensurability / irrationality that emerges as one moves between attributes involving
different dimensions (esp. from planar to linear), along with the realization that arith-
metic, as viewed traditionally, boils down to an one-dimensional metric space.

» Last, there is a more extensive reference in two intertwined fields, music and as-
tronomy / cosmology. An inner study of music can afford answers to questions such as
the following, with implications reaching further towards more general appraisals:

«  what was Pythagoras’ incentive for formulating a mathematical theory of music?
o why is this theory studied on strings? what is gained and what is lost?

« was Pythagorean intonation meant as an actual tuning system? if not then
what?

o how can we reconcile the discord in principle stemming from the fact that the
law of small numbers leads to fractions with huge coefficients?
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o what is the relationship between a tetrachord and a genus and what is the
meaning of the practical existence of chroae in a genus? why are chroae not re-
flected properly in basic Pythagorean theory?

«  How are conception, perception, application and praxis reflected in the three
different ways of subdividing a musical interval (arithmetic, geometric, har-
monic)?

Answering these questions provides grips to several issues ranging from the abstract
nature of the Pythagorean system to lucid traces of a pre-extant pentatonic music the-
ory and practice developed on woodwinds.

The implication of all these ties in with the Pythagorean conception of the universe
and its laws, as expressed in the so-called “Platonic” theory on psyche and in the cos-
mological principles inherent in Harmony of Spheres. To interpret, update and utilize
this magnificent concept, we may want to investigate (i.) the then known “universe’,
i.e. part of the solar system, as juxtaposed to our present cosmic knowledge, (ii.) ideas
about its motion, i.e. the centre of rotation (the earth? the sun? “central fire’?) and ra-
dial distances as indicated by rotation periods (known then) in view of Kepler’s 3/
law, (iii.) known scientific facts about the solar system and bigger celestial structures
that current sciences have failed or refused to notice, thus rendering themselves un-
able to put them to a service as a tool of enhanced cosmological understanding. We
shall weight data and ideas exposing how a loose modernized interpretation of Har-
mony of Spheres is a potential cradle-like cosmological idea towards opening new fresh
windows to periodic functions and to spatial, temporal and dynamic geometries, as a
key stretching anywhere from microstructure (particle, orbital, quantic world, theory
of strings etc.) to megastructure (galaxy upwards).

The theoretical expression of all this is sought through formulations drawn from
the mathematical theory of music.
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18| Against the Light; Aural Arithmetic:
Pythagoras and Incommensurability

Anthony Moore

Professor, Department of Art and Media Sciences, Academy of Arts, Cologne

hat will be considered in this talk is the notion that measuring by listening may

have arisen before measuring by the eye. In this imagined time of ‘blind’ mathe-
maticians, organised sound is the yardstick both for calculating and memorising. The
octave becomes a technique for multiplying by two rather than simply being analysed,
a posteriori, as a doubling — and all other intervals likewise become a means of calcu-
lation through attentive and repeated listening. The purpose of the talk is to explore
this further.

Between and beyond the small, whole number ratios of frequencies or string
lengths resulting in octaves, fifths and fourths, are infinities of irrationals. There arose
a tendency to try and grasp such goings-on with the eye, with drawing, with geome-
try. Why this should be so may have been driven by the same need that led to the cre-
ation of alphabets. Thus we might consider a ‘musicality/geometry shift’ mapped onto
the more extensively researched ‘orality/literacy’ shift (Walter Ong 1982).

The representation of non-terminating processes in the visual domain produces an
illusion of finality, which uis essentially at odds with the nature of that which it seeks
to represent. The square root of two may not be ultimately calculable, but the progress
of a converging limit process can be experienced. Musical tuning might be thought of
as a sonification of such an algorithmic procedure. And sonification is the technique
best suited for following the unfolding of dynamic processes. The nature of irration-
als is that they do not halt and the time domain can be more directly experienced au-
rally. Miniscule changes can be tracked as dissonant beatings between simultaneously
sounding tones. With regard to the sensitivity of the ear, in terms of energy, it can do
the equivalent of the eye seeing a ten watt light bulb going on and off at a distance of
one thousand kilometres (Manfred Euler 2001).

Thus harmony is dynamic, a mathematical action, and listening is mental arithme-
tic. It is suggested that these actions were carried out partially or entirely unconscious-
ly: (quote) “..I believe that the basis of consonance is to be sought in the congruence of
beats. Music is a recondite arithmetical exercise carried out by the soul, which is una-
ware that it is counting” (Leibniz 1712). Sound is naturally organised by the harmon-
ic series (Mersenne 1636, Sauveur 1702) which becomes manifest to the ear through
the action of the vocal chords. The sense of hearing is inextricably linked to the voice,
one means of production for that which it hears, not to mention tinnitus, oto-acoustic
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emissions and other such inevitable noise generated by the active mechanism of hear-
ing itself. This sound-field between the ears of the listener immersed in the world is
combined with outer sounds, and the schizophonic (Schafer 1977) might not distin-
guish between internal and external voices (Jaynes 1976).

The contemplation of hypnotically iterative processes spawning endless numbers
might well have been regarded by the Pythagoreans as an immersion in the very source
of all sound and number, where some primordial function spewed them out into exis-
tence. At least this seems more likely than their supposed terror or ignorance of such
emergent phenomena. And it may be that imagery was instrumentalised as no more
than a screen to conceal the profound and shifting truths that lay below; the tetractys
then as cover, camouflage, a shield, as a solid but resonant shell.

19| From Pythagoras through Fourier
to Real-time Interactive Computer Music

Cort Lippe

Associate Professor, Department of Music, University of Buffalo, USA

ythagoras stands as the earliest Western historical figure in a long line of philos-

ophers and scientists, including Plato, Aristotle, Vitruvius, Galileo, Fourier, and
Helmbholtz, as well as musical theorists and composers, such as Ptolemy, Boethius,
Zarlino, and Rameau. Via examples of my research and compositions, I will demon-
strate that the “Pythagorean” mode of thinking, in which acoustics, psychoacoustics,
and signal analysis influence musical thinking, is an integral part of the scientific and
aesthetic procession leading directly from Pythagoras.

As a composer, my primary interests lies in the area of music involving instru-
ments and live interactive computer systems in concert. While this music, combining
acoustic instrumental with electronic sounds produced by computers through loud-
speaker systems, raises many interesting aesthetic and scientific questions as a medi-
um of expression, it is clear that an in-depth understanding of acoustics, psychoacous-
tics, and signal processing is of great importance for researchers and composers work-
ing in this domain. This presentation will focus on examples of techniques, which, be-
cause of recent technological advances, offer rich possibilities for composers, and can
be traced back to Pythagoras’ methodology and thinking.

Pythagorean views on music: mathematical and philosophical dimensions



Pythagoras studied periodic waveforms, making use of the simple but ingenious
tool of a vibrating string, specifically for the exploration of horizontal intervals, ver-
tical consonance, and tuning. It is often implied that vertical timbral exploration, (i.e.
the harmonic series) was part of Pythagorean thinking as well. Since the same whole
number ratios exist vertically and horizontally, and harmonics were known and under-
stood within this context, and since questions concerning timbre were prevalent, it is
clear that Pythagoras had at the very least an intuitive understanding of timbre. It is al-
so quite clear that later scientific researchers, including Fourier in the 19th century, had
a thorough understanding of Pythagorean concepts of whole number ratios, the har-
monic series, and their relationship to complex periodic waveforms. Fourier formal-
ized the concept of a complex vibrating wave, stating that any periodic motion could
be broken down into a series of whole-number related cosine and sine waves (“math-
ematical” vibrating strings) with individual amplitudes (loudness) and phases (start-
ing point in a waveform). Since the sound of many musical instruments is predomi-
nately periodic motion, Fourier analysis can be a useful tool for studying diverse as-
pects of sound, offering researchers and composers information about how the numer-
ous frequencies and amplitudes of a sound change over time. The Discrete Fast Fouri-
er Transform (DFFT) is a technique that was developed a few decades ago, and has be-
come available to most composers only in the past decade with the significant increase
in computing power available via desktop computers. The DFFT allows for the analy-
sis and transformation of sound in real-time, based on Fourier’s theorem. Of great in-
terest to composers, Fourier analysis offers us information about timbre, and the tim-
bral changes that take place when a musical instrument is played. Such information as
brightness of tone, noise content, harmonicity/inharmonicity, and the relative strength
of harmonics can be determined using Fourier analysis. The data derived from Fourier
analysis corresponds to information about how a performer is playing an instrument.
For example, analysis of a violinist can give information about the amount and type
of bow pressure (forte, piano, scratchy, or pure sound), the location and/or use of the
bow (sul ponticello, sul tasto, pizzicato), the pitch, and the pitch-change of notes be-
ing played (glissando and portamento). For a composer of interactive computer mu-
sic, it is very useful to have a clear idea of what a performer is doing, since this musi-
cally expressive information can be used to influence the electronic part and help de-
fine the relationship between the electronics and musician. In addition, the data from
Fourier analysis can be manipulated, so that electronic transformations of instrumen-
tal sounds can be created.

Since Fourier analysis produces detailed information on a minuscule level, its pos-
sibilities for sound transformation are quite powerful. The remainder of this paper fo-
cuses on a number of these techniques, including cross-synthesis, and analysis/re-syn-
thesis, in which I employ concepts that clearly derive from Pythagorean thinking re-
garding consonance: the harmonic series of a sound can be stretched or compressed,
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creating new timbres which are harmonic if the compression/decompression is based
on whole number ratios, and inharmonic if the ratios are not based on whole num-
bers.

20 ‘ From Pythagorean Harmony to neuronal networks

Michalis Taroudakis
Professor, Department of Mathematics, University of Crete, Greece

usic and Mathematics have been connected since the time that man started to
Munderstand the merit of numbers, the magic of rhythm and consequently of mu-
sic. The Pythagoreans were without doubt the first to associate number theory with the
theory of harmony and the Pythagorean views of music have been, since that era, the
reference in any attempt to study and understand the perception of music.

The scope of this presentation is to present evidence of the continuous relation be-
tween music and mathematics, which started with the fundamentals of Pythagorean
harmony and has evolved to the use of modern tools of mathematical analysis for the
perception and classification of the musical pieces. Thus, next to number theory, it will
be shown that, for instance, differential equations and probability theory are among
the tools used to model musical sound.

On the other hand, reference will be made to the musical representation of math-
ematical laws through appropriate algorithms that have been developed to associate
mathematical issues with musical notes. In this respect, the dissociation between the
Pythagorean view on music and the view of contemporary composers using mathe-
matical laws and issues for developing their compositions will be emphasized.
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21| Pythagorean rhizomes in contemporary Music Acoustics and
Psychoacoustics: from the monochord to virtual instruments

Anastasia Georgaki
Assistant Professor, Music Department, University of Athens, Greece

n contemporary acoustics and psychoacoustics, as among other similar fields of
Icomputational music, the influence of Pythagoras’ works is very important, since he
appears to be the founder of computational music theory.

The fundamental Pythagorean observation of the correlation between the oscil-
lations of a medium (string, air column, bars) and its arithmetic distance, establishes
contemporary music acoustics and offers essential tools for the study of the acoustic
behavior of musical instruments. Furthermore, the important study of the mathemat-
ical background that establishes the aesthetic approach of consonance and dissonance
is indispensable for contemporary psychoacoustics. Moreover, Pythagoras’ theoretical
approach of the harmony of the spheres triggers the investigation of new sound-uni-
verses in modern astronomy, through an interpretative approach of the micro world
to the macro world.

The long-established importance of the Pythagorean School can be seen through
a vast number of references in contemporary systematic musicology, where the use of
new technologies (sound synthesis and analysis, digital recording and handling of mu-
sic information, creation of virtual instruments, etc.) has led to new ways of commu-
nication between fields fundamental for the study of music (physics, aesthetics, mu-
sic theory), and whose model of an interdisciplinary approach can be seen in the Py-
thagorean School.

In the first part of this presentation, we will make a brief reference to the develop-
ment of Pythagoras’ acoustic theory (oscillations, strings, proportions) from antiquity
(Archytas of Tarants) to the 20t century (through Hermann von Helmoltz), and the
significance of the Pythagorean way of thinking in modern music acoustics.

Moving on to the second part, we will present the three basic perception theories
of consonance and dissonance, from Pythagoras to Plomp-Levelt’s theory of the criti-
cal bandwidth (1965), focusing on the importance of the Pythagorean acoustic model
in the biological perception of consonance, which is a field of study for modern neu-
rophysiologists.

In the third part, we will present samples of a Pythagorean Acoustic theory,
through a prototype virtual tetraktys, that was created in the Laboratory of Music
Acoustics Technology, using Max/MSP, as a way of educating, composing, and exper-
imenting not only in music, but also in the optical music field.
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Curricula vitae

Haralambos C. Spyridis

Born in Xanthi in 1948. He followed instrumental music studies (flute, clarinet, sax-
ophone tenor) in the Philharmonic of Xanthi’s Municipality Music School (1958-72)
with K. Mihalopoulo, Th. Papalexandridi, and N. Koursoumtzoglou. He completed his
music theory studies with Th. Mimiko. He studied Byzantine Music with Thr. Papan-
ikolaou, Ch. Taliadoro, D. Sourlatzi, and Chr. Theodosopoulo.

He was awarded a first degree in Physics (1972), a Master (MSc) in Electronic
Physics (Radioelectrology) (1977-79) and a doctorate degree (PhD) (1983) from the
Physics Department of the Aristotelian University of Thessaloniki. He worked in the
third (3'9) Laboratory of the Aristotelian University of Thessaloniki (1977-1993). From
1993 he has been employed as a Professor in Musical Acoustics, Informatics at the Mu-
sic Department of the National and Kapodistrian University of Athens. He founded
and leads the Musical Acoustics and Technology Laboratory of the Music Department
of the National and Kapodistrian University of Athens. Work and research fields of in-
terest: Physics and Musical Acoustics, Mathematics of music, Noise-Soundproofing,
Acoustics of closed spaces, Bioacoustics, Psychoacoustics, Electroacoustics, Ancient
Greek music, Byzantine and Folk music, computer music, human-to-human commu-
nication with the aid of “physical” and “whistled” languages. He is the author of 48
University books and has published scientific work in scientific journals and confer-
ence and symposium proceedings (local and international).

Email: hspyridis@music.uoa.gr
Website: http://users.uoa.gr/~hspyridis/

Friedrich A. Kittler

Friedrich Kittler was born 1943 in Rochlitz/Saxony. He fled the German Democrat-
ic Republic in 1958 to West Germany, where he attended secondary school 1958-63 in
Lahr/Black Forest (Naturwissenschaftlich-neusprachliches Gymnasium). From 1963
to 1972, he studied German Studies, Romance Languages and Philosophy in Freiburg/
Breisgau (Albert-Ludwigs-Universitdt). In 1976 he earned his PhD with a disserta-
tion on Conrad Ferdinand Meyer and became an Assistant Professor in German at
Freiburg for the next decade. 1982: Visiting Assistant Professor, University of Cali-
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fornia, Berkeley; 1982-83: Visiting Associate Professor, Stanford University; 1983-86:
Membre associé, Colleége international de philosophie, Paris. In 1984, he completed
his Habilitation at the University of Freiburg/Breisgau. 1986: Visiting Lecturer at the
University of Basel, Switzerland, and Visiting Professor, University of California, San-
ta Barbara; from 1986 to 1990 he co-chaired a Federal Research Initiative on litera-
ture and media at the University of Kassel; in 1987, he was again Visiting Professor at
UCSB. That year, he became Full Professor of German at the University of Bochum
(Ruhr-Universitit Bochum); in 1993 he went to Berlin to accept a chair in Aesthetics
and History of Media at the Humboldt-University. In 1993, he received the media arts
prize for theory from the ZKM Karlsruhe (Zentrums fiir Kunst und Medientechnol-
ogie); from 1995 to 1997, he headed a Federal Research Group on Theory and Histo-
ry of Media. 1996: Distingished Scholar, Yale University; 1997: Distinguished Visiting
Professor, Columbia University/New York.

Chrestos Terzes

Academic Qualifications: Attikon Conservatoire: (1993) Classical Guitar Recital Di-
ploma, Degree in Harmony, (1995) Degree in Counterpoint. University of Athens:
(1996) First Degree in Musicology, (2008) Doctor of Philosophy in Archaeomusi-
cology. Thesis: Dionysios, The art of Music: a Critical Edition. Positions held: (1993-
97) Classical Guitar Tutor at the Attikon Conservatoire, Athens; (1997-08) Affiliated
Resercher at the Foundation for Research and Technology/Institute for Mediterrane-
an Studies, Crete; (2008-09) Invited Lecturer in the Theory of Ancient Hellenic Music
at the Department of Music Studies, University of Athens. Memberships: (2000-today)
ISGMA, The International Study Group on Music Archaeology, Hannover; (2006-to-
day) MOISA, The International Society for the Study of Greek and Roman Music and
its Cultural Heritage, Ravenna.

Martin Carlé

Martin Carlé studied Musicology, Philosophy and Cultural Studies at the University
of Hamburg and at the Humboldt University of Berlin where he obtained his Magis-
ter Artium in Musik- und Kulturwissenschaft with Peter Wicke and Friedrich Kittler.
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He got a scholarship for the “Intensive Program in Cognitive Musicology” (Jyvésky-
14) and worked as scientific assistant at the Helmholtz-Centre for Cultural Technique
in the framework of the DFG Project “Image-Scripture-Cipher”, dealing with the sub-
ject “Trigonometry of Image and Sound”. 2003 he become teacher of Media Theory
assisting the establishment of the Media Studies Department at Humboldt Universi-
ty by Wolfgang Ernst. He has a background in music recording, technology and pro-
gramming collaborating in various artistic projects. Currently he works on his PhD
“Augmented Phenomenology”. His main interests are the epistemology of simulation,
time-critical processes and acoustic archaeology. Publications include two books: Sig-
nalmusik MK II - a time-critical archaeology of the techno-system QRT, Kadmos
2006 and Cat-Notation (with Joulia Strauss), Merve 2009. His latest article related to
the subject of our workshop covers “Parasemantics and Enharmony - coding and de-
coding the Ancient Greek sonosphere”, in: Mathematics and Computation in Music,
Springer 2009.

Nikos Xanthoulis

Nikos Xanthoulis has studied trumpet and composition in the Athens Conservatory
and Political Science in the Pandeion University of Athens.

He received his PHD from the Sofia Music Academy (Bulgaria). He served as prin-
cipal trumpet player in the Orchestra of the Greek National Opera for 25 years and
from May 2009 is the Head of the Educational Department of the same Opera. He
is professor of the Trumpet, Harmony and Counterpoint in the Athens Conservato-
ry. As a soloist and composer has presented his music in Greece and abroad (USA,
Canada, China, Russia, Sweden, Italy, Bulgaria, Turkey). He is assistant researcher in
the Hellenic Folklore Research Centre of the Academy of Athens and is Tutor in the
Greek Open University. His translations of the ancient Greek music theoreticians Aris-
toxenus, Cleonides and Anonymous of Bellermann have been published by the well-
known Edition DAEDALUS-ZACHAROPOULOS.

Iannis Zannos

Tannis Zannos has a background in music composition, ethnomusicology and inter-
active performance. He has worked as Director of the Music Technology and Docu-
mentation section at the State Institute for Music Research ( S.I.M) in Berlin, Germa-
ny, and Research Director at the Center for Research for Electronic Art Technology
(CREATE) at the University of California, Santa Barbara. He has taken part in numer-
ous international collaborative Media Arts projects and has realized multimedia per-
formances both alone and in cooperation with other artists. He is teaching audio and
interactive media arts at the Department of Audiovisual Arts and at the postgraduate
course in Arts and Technologies of Sound of the Music Department at the Ionian Uni-
versity, Corfu.
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Thomas Apostolopoulos

Thomas Apostolopoulos was born in 1963.
He studied law and he has an postgraduate title in the field of History, Philosophy and
Sociology of law. He got a degree and a diploma of Byzantine music.

He was nominated a Doctor at Music Studies Department of Athens University
(1997).

His activities concern music performance (Byzantine music, oud and song), teach-
ing, research, discographic supervisions and publishing about the issues of Greek tra-
ditional music.

He has taught: At music middle schools, At the traditional music school “En
chordais”, at University of Macedonia, and at many seminars.

He was elected (April 2009) as assistant professor at Music Studies Department of
Athens University.

Theodoros Kitsos

Theodoros Kitsos read music at the Department of Music of the Ionian University,
studying at the same time, guitar with P. Ioannou and C. Grigoreas. Thereafter he
moved to England in order to specialize on early music performance, studying histor-
ical plucked instruments (lute, theorbo, baroque guitar) with E. Kenny. With a schol-
arship from the Michelis Foundation, he did his Masters at the University of York. He
continued his studies with scholarships from the Onassis Foundation and the Univer-
sity of York and in 2005 he received his PhD.

He frequently lectures and his papers have been published in the The Lute, Mous-
ikos Loghos and Annals for Aesthetics. He has taken part in recordings and concerts in
Greece, UK., Spain and Bulgaria with various ensembles (Yorkshire Baroque Solo-
ists, Réjouissance, Athens National Orchestra, Thessaloniki State Symphony Orches-
tra, Latinitas nostra, Ex silentio et al) and soloists such as Lynne Dawson, Romina Bas-
so (soprano), James Bowman, Robin Blaze (counter tenors) Stephen Varcoe (baritone)
and Simon Jones (violin). In parallel with his performing and research activities, he
teaches as a scientific collaborator at the Department of Sound Technology and Mu-
sical Instruments of the Technological Educational Institute of the Ionian Islands. In
May 2009 he was elected lecturer in the Department of Music of the Aristotelian Uni-
versity.

Gerard Assayag

Gerard Assayag is head of the Music Representation team at Ircam-CNRS. He de-
signed, with Carlos Agon, the OpenMusic software, which is used by many compos-
ers and music theorists. He organised the «Mathematics and Music» Diderot forum in
Paris, which was been a milestone in recent history of relations between mathematics
and music. His main interests are in computation of sound and music, programming
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languages, machine learning, modeling style and improvisation, and computer assist-
ed composition

Antonios Antonopoulos

Antonios Antonopoulos (Athens, 1958) completed his musical and university studies
with a Composition Diploma, Piano Diploma and Degree in Education of the Educa-
tion Department of the University of Athens. He is a Doctor of Philosophy of the Sor-
bonne-Paris 4 University on analytical musicology of the 2nd half of the 20th century
(“Matrix modelisation in Pithoprakta of Iannis Xenakis”). He teaches systematic mu-
sicology, including an introduction to the compositional work of Iannis Xenakis at the
Aristoteleion University of Thessaloniki. He is the author of the theoretical work From
Tonal to Contemporary Music Theory. He has been the producer of the radio program
Movoa IToAvtpomog on the 3rd channel of the Greek National Radio (ERA 3). He has
acted as a scientific collaborator of the Pedagogical Institute for the production of ed-
ucational DVD Music, targeted at primary education. He has given lectures in various
conferences and seminars of musicology and modern philosophy of music in Greece
and France. He has published studies and articles on Ancient Greek Musical Civilisa-
tion and lannis Xenakis in various periodicals. He is a member of the Greek Compos-
ers Union (G.C.U.). A number of his compositions have been presented during many
musical events. He began his musical educational activity in 1982. He is an accredit-
ed music professor and instructor by the National Centre of Accreditation in accor-
dance with the standards set by the EU. He is a Director of Studies in many Conserva-
tories and Music Schools. He has worked as a teacher in the Experimental Music High
School and Lyceum of Pallini. He teaches Composition, Advanced Music Theory, Mu-
sic Systems Theory, Ancient Greek Music System Theory and Musical Analysis.

Garyfallia E. Ntziouni

Garyfallia E. Ntziouni is a musicologist of the Music Department of the National and
Kapodistrian University of Athens, from where she received a PhD in Musicology with
the title “Music as therapy through ancient Greek writings”. She also has diplomas in
the theory of music (Harmonics and Counterpoint degrees at the Hellenic Odeon) and
piano (degree at the Orphic Odeon). She is a music teacher in primary schools and her
primary research interests are music therapy, music medicine and music psychology.

Constaninos G.-A. Niarchos

Undergraduate Studies: University of Athens

Postgraduate Studies: Oxford and London (King’s College)
PhD studies: Oxford, PhD (Ancient Philosophy)

Professor of Philosophy at University of Athens

Writer of 150 books, monographs, papers and studies
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President of the International Scientific Company of Ancient Greek Philosophy
Member of numerous International and Greek Philosophical Societies

Visiting Professor

Participant in Greek and International conferences.

Pavlos Kaimakis

Pavlos Kaimakis was born in Thessaloniki in 1947. He received his degree on philoso-
phy from the Aristotle University of Thessaloniki and his Ph.D. from the University of
Paris (Paris IV). He is an Associate Professor of Philosophy at the Department of Phi-
losophy and Education of the University of Thessaloniki. His main teaching and re-
searching interests lie in the field of aesthetics and especially music aesthetics. He has
participated in numerous conferences on philosophy and aesthetics, and his articles
have been published in specialized philosophical magazines. In 2005 his book Philoso-
phy and Music. Music in the Pythagoreans, Plato, Aristotle and Plotin was published

Theodossiou Efstratios

Dr. Efstratios Theodossiou is associate Professor of History of Astronomy and Phys-
ics at the University of Athens (School of Physics, Department of Astronomy-Astro-
physics and Mechanics). His scientific interests include observational astronomy and
astrophysics, satellite spectrophotometry in UV of Be stars, variable stars and the his-
tory and philosophy of astronomy. He has published in excess 110 scientific papers in
international journals and proceedings of astronomical conferences, more than 300
scientific articles in Greek newspapers and journals, and fifteen books on his scientif-
ic subjects

Thomas Noll

Thomas Noll studied mathematics (Diploma) and semiotics (Ph.D.). He teaches music
theory at ESMUC Barcelona and works in the field of mathematical music theory with
particular interest in the transformational investigation of tone relations. He is co-ed-
itor of the Journal of Mathematics and Music.

http://flp.cs.tu-berlin.de/~noll

Moreno Andreatta

Moreno Andreatta graduated in 1996 in mathematics from the University of Pavia and
in 1998 in piano performance from the Novara Conservatory. In 2003 he obtained his
PhD in computational musicology at the EHESS in Paris with a thesis on algebraic
methods in twentieth-century music and musicology. He is now CNRS researcher at
IRCAM. Since 2001 he is co-organizing two monthly Maths/Music Seminars in Par-
is: the MaMuX Seminar at IRCAM (with Carlos Agon) and the MaMuPhi Seminar
at ENS (with Francois Nicolas and Charles Alunni). He is a founding member of the
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Journal of Mathematics and Music (Taylor & Francis), and currently the vice-President
of the “Society of Mathematics and Computation in Music”. He co-directs two book
series devoted to the relationship between mathematics and music: the “Musique/Sci-
ences Series” (co-edited by IRCAM and Delatour France) and he “Computational Mu-
sic Sciences Series” (Springer). Moreno Andreatta teaches mathematical methods for
computer-music in several doctoral programs in France and Italy (ATIAM-Ircam,
AST-Grenoble, ENST de Bretagne, University of Pisa and Milan).

Demetrios E. Lekkas

Education: BS, Mathematics, Carnegie — Mellon University; MBA, The University of
Rochester; Ph.D, Dept of Music Studies, The University of Athens. Author and tutor,
Studies in Greek Culture, The Greek Open University. Several years professional ex-
perience in the media; musicological and other texts in publications, teaching semi-
nars and classes on music and mathematics, translations. Student of Catalan compos-
er Leonardo Balada, he has composed for various ensembles; songs, albums, CDs and
DVDs, music for stage and exhibitions, soundtracks, ballets. Research interests and ac-
complishments in tono-modal and rhythmical music theory, mathematical, structur-
al and historical musicology, ethnomusicology, pure mathematics, cosmology and as-
tronomy, linguistics, cultural studies and classical philosophy in areas regarding mu-
sic. Conferences, publications.

Anthony Moore

Prof. Anthony Moore (born 1948) composer, media artist and, since 1996, tenured
C4 Professor at the Academy of Arts and the media Cologne in the department of Art
and Media Science where he works on the theory and history of sound. Author of nu-
merous music pieces, songs, sound installations and film compositions which have re-
ceived international prizes; 1972 founder of the band “Slapp Happy”; Co-writer with
the music group “Pink Floyd” during the recording of two albums working on con-
cepts, sounds and lyrics; Composer of the television opera “Camera’, a commissioned
work from Channel 4; Polygram recorded three albums of his work, “Pieces from the
Cloudland Ballroom, “Secrets of the Blue Bag” and “Reed, Whistle & Sticks”, for voic-
es, strings, woodwind and percussion. In 1996 he became Professor for Auditive De-
sign in the media and head of the Music Department at the Academy of Arts and the
Media Cologne (KHM); from 2000-2004 he was elected Principal of the Academy in
Cologne. Initiator and art director of sound events, “per->SON” & “Nocturnes”. Be-
sides lecturing he continues to write and compose.

Cort Lippe

Studies: Larry Austin, USA; G.M. Koenig, P. Berg, Institute of Sonology, Netherlands;
I. Xenakis, University of Paris. Seminars: Boulez, Donatoni, K. Huber, Messiaen, Pend-
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erecki, Stockhausen. Employment: 1983-86, CEMAMu, taught courses, assisted devel-
opment of real-time UPIC system; 1986-94, IRCAM, developed real-time applications,
taught courses on new technology in composition; since 1994, associate professor of
composition, and director, The Hiller Computer Music Studios, University at Buffalo,
New York. Guest professorships: 1999-2006, Kunitachi College of Music, Tokyo; 1999-
2001, Carl Nielsen Academy of Music, Denmark; 2007, New York University; 2009, Ful-
bright Award at the National and Kapodistrian University of Athens, Greece. Compo-
sition prizes: (1st prizes) Irino Prize, Japan; Bourges Prize, France; El Callejon Del Ru-
ido Algorithmic Music Competition, Mexico; USA League-ISCM Competition, Leo-
nie Rothschild Prize, USA; (2nd prize) Music Today Prize, Japan; (3rd prize) Newcomp
Electronic Music Competition, USA; (honorable mentions) Prix Ars Electronica 1993,
1995, Austria; Kennedy Center Friedheim Awards, USA; Sonavera International Tape
Music Competition, USA; Luigi Russolo Competition, Italy. Commissions: International
Computer Music Association, Sonic Arts Research Center, Belfast, Festival El Callejon
del Ruido, Mexico, Dutch Ministry of Culture, and Zentrum fiir Kunst und Medientech-
nologie, Germany, etc. Performances: International Computer Music Conference, ISCM
World Music Days, Gaudeamus, Tokyo Music Today, Bourges, Huddersfield, Sonorities,
etc. Recordings: ADDA, ALM, Apollon, Big Orbit, CBS-Sony, Centaur, Classico, CM]J,
EME Hungaroton Classic, Harmonia Mundi, ICMC2000, ICMC2003, IKG Editions, In-
nova, MIT Press, Neuma, Salabert, SEAMUS, Sirr, and Wergo Records.

Michael Taroudakis

Michael Taroudakis is Associate Professor and Chair of the Department of Mathemat-
ics of the University of Crete. He graduated from the Technical University of Athens in
1979 with a Diploma of Naval Architect and Marine Engineer. He received his PhD in
Underwater Acoustics from the same University in 1988. He started his Academic ca-
reer as Lecturer at the Department of Naval Architecture and Marine Engineering of
the National Technical University of Athens in 1990. Since 1993 he is Faculty member
of the Department of Mathematics of the University of Crete, and recently he has been
elected as full Professor at the same Department. Since 1988 he is also collaborative
researcher at the Institute of Applied and Computational Mathematics of the Foun-
dation for Research and Technology-Hellas. His research interests are focused on the
mathematical modeling of physical phenomena with emphasis on problems of wave
propagation and especially acoustics. He has more than 60 papers published in Scien-
tific Journals and Conference Proceedings with referees and has undertaken many re-
search projects as scientific responsible and coordinator. He is Fellow of the Acousti-
cal Society of America, President of the Hellenic Institute of Acoustics and member of
the Technical Committee of Hydroacoustics in the European Acoustics Association.
His involvement in music has no academic or research character, as it is related to his
general cultural interests.
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Anastasia Georgaki

Anastasia Georgaki was born in Lefkada. She studied Physics (University of Athens,
1986) and Music (accordion, piano, harmony, counterpoint, 1981-1990) at the Hellen-
ic Conservatory of Athens. She studied also Computer music and music acoustics and
informatics at IRCAM (DEA, 1991) and accompolished her PhD in Music and Musi-
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