[ og Bprke o Apytunong to av ntav vodgopévo, kan 1060, 10 otéppa tov IEpova; H npotaon tov
veapov I'olraiov.
Havayiotng Kovpapag.

Hepiinyn.

2V gpyacio apyikd mopovctalovtal Vo, 01 o YVOOTEG Kot S1dE00UEVES oTT PifAoypapia, exO0yEg
YL TO Tt UTOpPEl va, €Kave 0 Apynong yio vo ADGEL T0 Yvmoto TPoPAnua pe m vobevon 1 oyt Ttov
YPLGOV CTEUUOTOC: 1) 01 OYKOUETPNGELG TOV GTEUNOTOG KO, 160PaPOV HE OVTO, KOUUOTIDV YPLGOV
KOl apyvpov, oL mePYpapel o BurpoOfiog kot n maporioyn g pe v pETpnon g o10popdg
oTabung Tov vepol og doyeio O6tav Pubiloviarl e aVTO apyKd KOUUATL KaBopoD ¥pucoy Kot ot
ouvvéyela 1o 160Papég e avTd oTERpN Kot 2) fuBion oAdKANpov Tov {uyol, 1 LOVO TOL GTEUUATOS KOt
TOV XPLVOOV TTOV Etval avapTnréVa 6T PAAayyd tov, péoa og vepd. Tlapovoialovtar petovekTipoto
AVTAOV TOV EKOOYMV T0L 0Toie. KaB1GTOOV LAAAOV adHVATOV VO 0KOA0VONGE 0 Apyunon o omd ovTéG.
X1 ovvéyela mapovotaletar n ekdoyn mov wonynonke 1o 1586, o 22ypovog tote, I'odhaiog kot n
omoia TePEPYWS Oev givar evpéwg yvootn ot Proypaeio. H 166& tov AvBpmdmov avtov puébodog
Ba pmopovoe €hkoAd VL EPAPUOCTEL 0md YPLGOYOOVS KABMDS divel pe ™ Pondeia povo Quyicewv v
avaAoyio xpuGov Kot apyvpov oto otéppa. TéAog delyvetal TOG 1 oxéon otnv omoio KatéAnée o
ToAdaiog yio v avoloyio xpvood/apydpov GTO CTEUWN, TPOKLMTEL HUE TIG CNUEPWVEG YVOGELS
podntov Avkeiov

1. To mpopinpa.

Yopugpwva pe tov BupovPfro(Vitruvius:de Architectura, Book IX, introduction 9-12Ztoudtng 1970,
oel. 269 Kaooétag) 6tav o [épwv B” avédafe tnv eovaia otig Zupakovoeg (to 270 n.X.) anopdoice
Vo aplepdoel og kamowa Bedtnta Eva xpucd otéppa. To otéppa avtd giye ™ popen evog oTEPOVIOD,
avdAoyov e avtd Tov Exovv Ppebel og Ppebel og ehAnvikog Tdpovg ¢ emoyng, m.x. Eucova 1 (Rorres
1). 'TEdwoe Aowmdv 10 amaitodpevo PApog ypucod GTOV TEYVITN KOl O TEYVITNG TOV EMECTPEYE TO
oTEQAVL, {00V BAPOVG e TO YPLGO OV TOL £lyxe dMaeL 0 [€pwv. YrnpEav dpmg vroyieg 0Tt 0 TEXVITNG
ElYe OVTIKATAGTHOEL £VOL LEPOG TOV YPLGOV LE APYLPO 1010V PAPOC, £TCL MGTE TO GTEPAVL VAL EYEL TEAKAL
Bapog 660 Kol TO KOUUATL XPLGOV TOV TOL £dWGE 0 [Epwv.

Ewova 1: [TiBava avtng e popeng ftav otéppa tov [épava.

O Iépav {noe and tov Apyiumdn va Bpet av o teyvitng eixe vobBedoet To oTePdvt, ympic OU®S va To
Aeudoel, NToV €vo TOAD OLOPPO Kot OeV EMPETE VO KATOSTPAPEL LOVO amd o voyio. O Apyynong
Bacdvile To poaid tov yua va Bpet ) Avor. Eivat yvoom 1 wotopia pe v éumvevon mov tov 1pbe
Otav €KOVE TO UTAVIO TOL GTO ONUOGLO AOLTPA, KOl TOV 0ONYNOE Vo Y€l amd oVTA YOUVOG Kot VoL
TPEXEL GTOVG OPOLOVG PWVALOVTOG KEVPNKOY.



2. Haog éhvoe o Apyunong to Tpofinpa pe 1o Ypvood otePavi Tov Iépmva;
To apyodtepo, oyeTikd pe ) vobevuon Tov oTéupatog, keipevo mov omleton ivar tov Birpovfiov
ypappévo mepimov 200 ypévio petd ta yeyovota. Ymdpyovv emiong Keipevo, pe eK00XEG Yo TO TL
umopel va ékave o Apywndng, and v enoyn tov Meoainva, kabdg kot [Toddv cVyypoveov Tov
ToAtdaiov kot amd tov 610 tov [N'oAdaio, o veapn nAkio. Ot ekdoyEc Yo To Tt Umopel vor kave o
Apyymodng, kot ot mpoPAnuatiopol 1 Oyt Yo ™MV 0modoyn TOVG, TAPOLGLALOVTOL GTY| GUVEXELL
Ta&VOUNUEVES GE TPELG OLADEC.

2.1.A4Y06n T00 TPOPAUATOS UE OYKOUETPIGELIS

Zopemva pe Tov Brrpodfio Apyyndng {nmmoe va tov Sdcovy £va KOPUATL XPLGOV Kot £V, KOUATL

dpyvpov mov 10 Kabéva elxe Papog ico pe 10 PApoc Tov oTEPVIOD TOV TOPESMOE O TEYVITNG. XN

CLVEXELNL:

1. Téuoe, péypt ta xethn, éva KatdAinio doxeio pe vepd. BHOioe o€ avtd TO KOUUATL TOV GPYVPOUL,
omote YOONKe amd to doyelo OYKOG vePOL 100G He TNV OYKO TOV KOUUOTION TOL GPYLPOUL.
YVYKEVTPMGE TO VEPO TOL YLONKE Kol PHETPNOE TOV OYKO TOV pe TN Pondeia petpnt OyKov g
EMOYNG.

2. X1 ovvéyewn yéoe 1o doyelo, e to vepd mov giye yvbel, ko PHO1cE 68 AVTO TO KOUUATL TOV
¥pLc0V. OToTE YVONKE GYKOG VEPOL 100G [LE TNV OYKO TOV KOUUOTION TOV YPLGOV. LVYKEVIPWCE
Kol PETPNOE, OTMG KOl TPV, TOV OYKO OTOV TOL vEPOV. Bprke Ot pe 10 KOppdtt Tov ¥pLGOV
xOOnKe Aydtepo vepd amd 6Tt 6TV TEPITT®ON TOL dpyvpov. H dtapopd Tmv 6yK®mV Tov VEPOL TOV
EKTOTIOTNKE OTIS VO TEPMTMOGELS OVTIGTOWYEL 0T Ol0popd TV YKV TV dvo 160Papdv
KOUULATI®DV XPUGOoV Kot Gpyvpov.

3. Metd and avtd o Apyunong PvOice to otepdvt 6To, YepudTo TOAL pHEYPL T XeiAn, doxelo pe vepo.
Métpnoe 6mwg kot Tpv, ToV OYKO TOV vePoL Tov yvonke. Bpnke 6tL 0 dyKog Tov vEPOH TOL
EKTOTIGE TO GTEPAVL NTOV UEYOAVTEPOS A TOV OYKO TOL VEPOV MOV EKTOMIGE TO KOUUATL TOV
KkaBapoh ypvcod. Ymoloyice katdémi, amd Tn Opopd petald Tov OyKov TOL VEPOD TOL
EKTOTIGTNKE OO TO GTEPAVL KOl TOV OYKOL TOV VEPOU MOV EKTOTIGTNKE OO TO KOUUATL TOV
KaBapoh ¥pvco, 1o Papog Tov Apyvpov mov avapiytnke pe tov ypvood(Vitruvius:de Architectura,
Book IX, introduction 9-12, Zrapdtng 1970, cer. 269-271):

Apyicd og SoVUE W0 OGLVETEW, TOV VRAPYXEL OTNV TOPATAve meptypagn: Evd o Apywundng
enpaviCeton va {ntdet éva koppdtt dpyvpov icov Bapovg pe to otéppa kot va Bpickel Tov 0yKo Tov,
010 t€\0g dev tov ypnoyonotel. EppaviCetar va Advel to mpdPAnpa povo amd tn dopopd «peta&d
TOV OYKOL TOV VEPOV TOV EKTOTIGTNKE OO TO GTEPAVL KOL TOV OYKOL TOV VEPOU OV EKTOTIGTNKE OO
TO KOUUATL TOV KaBapoh ¥puGovy. ZNUEIOVE® OTL, GTNV TEPITTMOGN OV UITopovV ot {nTovpevotl dykot

va petpnBovv, n avoroyio e palog dpyvpov mpog T cLVOMKN HAla Tov KPAUATog divetar amd ™)
0YKOG aTEPAVIOV—O0YKOG XPpUooV

oyxéon:a = 2y mepintmon mov petproovpe Povo T doeopd  dyKov

bykog apyvpov—bykog xpvool

(AV) vepob mov ektomiletar amd tn PVOIoT TOV GTEUNOTOC KOl TOV KOUUOTION TOV ¥PLGOV 1] TOGOTNTA
, , ’ ’ , AVdapdxp

TOL APYVPOV GTO GTEULO VTOAOYIlETOL, 0md TN oYéon m= -
xp~%ap



Ag dovue v meprypaen tov Birpovfrov efetdlovtag av mpaypoaTikd pmopovv vo yivouv
afdmioteg petpnoes. And tov Leyvavmootnpiletar 61t to o peydAo ¥pucsod d4evivo GTEQPEVL TOL
odetar amd TV emoy”| ToL Apyunon €xel pdla 714 ypappudpio. Av Anedel veéym 611 10 6TEPAVL ALTO
Exel yboetl pepikd amd o OAAA TOL, TO TOAVOTEPO NTAV TO GTEPAVL TTOL TaPNYYERE O [EpwV Yo TOV
vao va fav 772gr(Leyva 2008, oelideg 28-32). H mukvotnta tov xpvcoo eivar d,, = 19,3 C‘fn—r31<(x1

T0V Gpyvpov dg, = 10,5 C‘fn—r3.

. . . . . . m 772 3
e To xoppdtt tov Ypvcov, id1o0v Pdpog pe to oTEPAVL, Ba €xel dyko V = RIS 40cm°.
XP ,
Apod0cm30a etvor kot 0 6ykog Tov vepod mov 0o EKTOMGTE.
I I ; I I , ’ m 772
e To xoppdtt tov dpyvpov, idov Papog pe 10 otePdvt Ba €xel 6yko V = T i 73,52cm3.
ap ,

Apa 73,52cm30a givor kat 0 6ykog Tov vepod ov O eKTomIoTEL.
¢ 'Eoto 611 0 (puooy00og elye vobevoet 1o o1e@dvi 6€ 1060010 25% oA, 772x0.25 = 193 gr ypvcov
&xouv avtikatactadel and 193 grapyvpov. To oteedvt Quyilelt ol 772 gr oAl €xel vobevtel

katd 25% kot amotedeiton and 193 grapyvpov ko 579gr (772 — 193)xpvcov. To otepdvt avtd

, ’ 193 579 , ,
O &xer 6Yk0 Vorus = Vapyopov + Vypvoos = o2 T 155 = 48,38cm3. Apa 48,38cm3 Oa. eivar ko

0 OyK0g TOV VEPoD oL Oa. éxel extomotel. O dykog avtdg Bo cuykpdel pe Tov dyko Tov 40cm3
nov Ba Enpene va kaToAapuPdvel To ot av HTaY avoBevTOo. TNV TEPITTMON ONA TOV TO GTEUUA
etvo voBevpévo katd 25%pe dpyvpo Bo extomicet vepd kot 8, 38cm3 peyoldtepo and Tov Oyko
nov Ba ekTOMLE TO VOBELTO GTEULAL

Ynrdpyet mpoPAnuoatiopdg av texvikd propet va Staxpidet n Srtapopd twv tepimov 8cm3 (8,38) vepod
nov avopévetar amo Tig Pubicelg og vepd TOv, OVCLOGTIKA, YVIGLOL Kot TOL voBgvpévov, katd 25%,
ote@aviov. IIiBavov n empavelokn tdon Tov vepob va KAveL To TpOPANUa TEXVIKG 0VGKOAO dNA. TL Bl
net yepiler To doyeio péypt ta xeidn; Iepiler péxpt va apyiocet va yoveror;, Adym G EMQPAVEINKNG
TAOMNG TO TOTNPL KPATAEL VEPO KOl TAV® Ao Ta YEIAN TOV, AVTH glvar TAvTa TO 1010; XTO KEIUEVO TOV
Butpovpiov avaypdeetor 011 10 vepd mov extomiletar cuAAEyeTal ko tomobeteital miAt oto doygio.
Ynrdpyovv dpmg mpofAnpata 6nwme: XvAréyetor OA0 T0 vepd Tov ektomileton KABe popd; Tt yiveton e
10 vepd MOV TPOoKOAAGTOL KABE QOpA 6TO avTiKEiEVO KaOdS avtd avadvetar and to vepd; Ti
TPOPANUO popel vo puraivel Le TIC QUOAAIDES OO TOV OEPQ TTOV TOYIOEVETUL GTA dUVTEAMTA PUALN
oV otéppotoc; Emmpedlet tig petpnoeig o aépag mov gival S1oAvpévog oto vepd; Mihdpe pHolg yuo
8,38cm3vepod av 10 6TEPVL — oTéppa vodev ke Kotd 25%, Gpo 01 Tapoumive TapayOoVTIEG HTOPOVY
va. aAotdoovy TN Oswpnrticd avapevopevn pétpnon tov, mepinov,8cm3. H mpoxtikdtTa g
nedddov, Kot Apa 1 duvatdTTa ATAIEIENG TG VOOEING TOV GTEUIOTOC, TOL TOPATAVE TOPOVGLACTIKE
&xet apeioPnOet, Aoyw g amoartovpevns eEopetikng akpifetog pe tnv oroia Oa tpémel va petpnOei
T0 VEPO MOV EKTOTILETOL, KOl TOV TOPAYOVI®OV TOL OVGKOAEDOVV QT TNV TPOSTADELDL, L0 KoL TO
aVaIEVOUEVO amoTéELESHA gfvar évag pikpdg aplOpog.

Amo6 v Sparavigna, gpgovitplo ot apyaio Gvoikn, vroompileTot OTL oV PAVIUGTOVUE £val
KAowo ayyelo, n vrepyeihon eivar dvokoro va ereyyBel. Yrmootnpilel Opmg 6tL 0 Apyynong eixe
olyovpa o o KATAAANAT GLGKELT TO O0YEID TTOL TOTE YPNGILOTOIEITO Y10l TO POAAL VEPOV, £Val doYElD
ne o Tpdma kovtd oto yeilog tov (Ewova 2).



Ewova2: Aoyeio pe tpoma kovid oto yethog(Sparavigna 2011).

H Sparavigna éxove ovtiotoyo meipapo kot £€6eiEe 0Tl givar duvatdv va vadpier péTpnon v
{nrovpevov dykov (Sparavigna 2011).

Inueidvetonr 0Tt 68 TOAAEG EKTOOELTIKEG Touvies, Omwg kot og Piiia, mapovoialetal o
Apyyndng va petpdiet, oyt 1o vepd mov xHONKe, ALY TNV TOPATPOVUEVT] d10POPE GTNV AVOSO0 TNG
oT1abuNg Tov vepol oTo doyeio, 6tav PUBile o€ aVTO H1000YIKAE TPMTO TO KOUWUATL TOV XPVCOV KOl 6T
OLVEYELD TO GTEPAVL. AG doVpE av 1 dlapopd ot Umopet va oapatnpnBel. LTe@dvi Tng ETOYNG TOV
&xel dSuomBel €xet ddipetpo 18,5cm. Ag deytovpe 4Tt To doyelo, exelvng TG EMOYNG, LEGO GTO OO10
BudBictnke T0 oTEPAVL Exer Sduetpo 20cm. Avtd 0o &yer Swropn (mr?)314cm?. Ttovg
TPOTYOVLEVOLG VTOAOYIGHOVG PBprkape OTL 1 dPOpd TOV EKTOMICUATOS TOV VEPOV UETOEL TOL
avoBeuTov oTEUNNTOC (KOPUATL ¥pucoD) Kol Tov katd 25% vobsvpévou eivor 8,38cm3. Avtd
onuaivel dapopd otabunc 8,38/314 = 0,027cm 1 0,27mm. Ani. 10 vepd 610 doYEio, AV TO
otéppa nrov vobevpévo katd 25%, 0a avéPave Katd 0,27 y1AooTtd Tov HETPOL TEPIGGATEPO O TO
av 10 otéppa frav avodevto. Ipopavadg avodog g otddung katd to Y4 mepinov tov ¥1Aoctol Tov
pétpov gtvar advvaro va mapatnpndel, kol and avtd Kamool cupmepdvovy 0Tt 0 Birpovfiog £ypaye
amAd OtL elye petapepBel pExpt TV €mOYN TOL, KOl TEAIKA 08V TEPLYPAPEL GOGTA TN PéEB0dO Tov elye
emwvonoet o Apyyundng(Leyva 2008,6¢er.27,Rorres]).

Ouuilw 611 0 BirpovProg dev mapovsialetl tnv anin péBodo Pudiong, mov HOAG meptypdonke,
Kot 1 omoia etvon Wiaitepa dadedopévn ot PiAoypaeio Kot 1 KuPLopyovLsa YVaon HETaE) TV
eknadeuTikadv. O Burpodfiog mapovcialet, 0mmg idape, o pébodo mov Paciletor oy vepyeilion
TOV VEPOL amd TO dOYELD, TN LETPNOT TOV VEPOD OV EKTOMICTNKE KO EK VEOL TANP®GN TOL doyeiov
LLE TO VEPO TTOL YLONKE.

[Tépa Op®c amd ™V Topamdve SVGKOAMA 6T duvaTOTNTA LETPNONG TG 0VOSOV TNG GTABUNG,
N ™S akpPovg PETPMNONG TOV OYKOL TOL VEPOL TOV EKTOTMIGTNKE, 1| TEPLYPAPT ToL Birrpovfiov €yet
emkpdet ko yro. GAAoVG AOyovs. Onwg m.y. 6t1, amotel ToAd Aydtepn pavtacio amd oo eivar BEPato
ot 01éBete 0 Apyndng Kot ayvoet eviedmg 1060 v Apyn tov Apyndn 66o kot tov Nopo twv
HOYA®V, TaTépas TV omoimv Ntav o Apyywnong (Ortoli, Witkowskil997, cedida 24).H meprypapn tov
Butpovfiov cuvdéetar povo pe v éa «xatd ) f00ion eVvOS 6OUATOS OTO VEPO EKTOTIILETAL VEPO 16OV
OYKOD UE TOV OYKO TV GOUATOSH, OEV EIVOL ONA. TIMOTA TAPATAVE® Od Lo ATA OYKOUETPNON).

Inuedve kot 1o 01ko pov epatua: Tati o Apyundng va {ntoet To KoppdTL Tov Apyvpov
KOl VO LETPNGEL TOV OYKO TOV apov deV To ypnoytomoince; MdAlov dev Ba to £kave.



2.2.406n tov mpofiijuatos ue tomobitnen 0L0Kinpov Tov (Yol § HOVO TV AVEPTHUEV®Y GE
avTov fopov uéca aTo vepo.

[TpoteivetayLeyva2008, cel. 29-30, Rorresl), yw tv aviyvevon g amdtng, Hio Sodkacio mov
anotel TEPLGGOTEPN PAVTOTiQ, OO CVTNV OV TEPYPAPEL 0 BirpovPiog, ko emmAéov ypnoyonotel
1660 TNV apy” ToL ApyUndn 6GO Kot TOV VOUO TOV HoxAoD. ZOpeova pe avtiv o Apyunong Oa
UTOPOVGE VO £XEL KPEUAGEL GTOV €vav amtd TOLG VO ioovg Ppayioveg TG edrayyag evdg Luyod To
OTEQAVL - GTEUNO Kot 6TOV dALOV Bpayiova To Koppdtt, idov Bapovg e To ST, KaBapoy YpLGOU.
O Quyog woppomel oy atpdceapa, Ewdva 302 cvvéyewn tonobétoe gite oAdkinpo 1o Luyd
pésa oto Npepo vepd g uraviépag (n tpdtacn tov Leyva) eite povo ta avapuéva e avtdv Bapn
aeNVOVTOG TN QAANyyo TOL TAV® omd T0 vepd (N TpdTact tov Rorres), kot 6TIG dVO TEPUTTMOGELS O
Cuyo6g Ba yOpel Tpog T pePd Tov Kabapod ¥pvoov, av To oTEURa etvar vobevupévo. Avtd Ba couPei
vt To voBevpévo otéppa Ba £xel peyoldtepo 0yKo, AOYm tng vobevong Kot apa Ba dExetol amd to
vepod peyaAvTepn dvoon and otV mov d€xeTon 0 kabapog xpucog idtov Papovg e To oTéupa. Me )
néEBOSO VT UTOPOVUE GiyoLpPa VO SUMIGTOCOVLE OV TO GTEUA givorl voBevpévo 1 0L, dEdOUEVOD
otyLeyva 2008, oeh. 29, Rorresl) ot Luyopiéc g emoyng tov Apyndn pmopodoov HKOAN Vo
EVTOTIGOLV pia avicoppomio 8gr (OnwG VIOAOYICALE GTNV TPONYOVUEVT TAPAYPOUPO OC AVULEVOUEVN
popd HETAED TOL YVNGIOL Kot TOL VOBELUEVOL OTEPUATOG) OTIG HAlec. Znueudvetot 0Tt 1 HEB0S0G
avt eEakorovbel va Aertovpyel akdun Kot v ot PACeS TOL GTEPAVIOL Kot TOV ¥PLGOD deV givat ioec.
Amldamotteital vo TPosapUoGTOVV Ol OTOGTACEL TOVG 0ltd ToV AEova TEPIGTPOPNS TNG PAAAYYOS
¢m¢ 6tov M Luyopld 6ToV AP IGOPPOTNGEL.

Ag dobpe Topa Thg Bo pmopovcape va Bpodpe TV avoroyio Tov apyOpPOv TPOG TN GVVOAIKN
péalo Tov otéppaTog pe avti ™ péBodo. O TpoTog epyaciog pag eivat o id10g eite 0AOKANPOg 0 {uyog,
eite povo ta avaptnuéva Bapn tomobetnBovv pésa oto vepod. Eotm 6Tt dtav Totobemonke o Luyodg e
To avaptnpéva Bapn péoa oto vepO(OAa To TOPUKAT® 1GYLOVY Kol av 0AOKANPOG 0 {uydc Pubiotel
péoa oto vepo), £YELPE TPOG TN HePLE TOV KaBapoD ypvcov. Metakivovpe 10 onueio avaptnong tov
¥pLG0V TTPog To onpeio O €wg n eaiayya Tov {uyol yivel opilovtwa (Ewdva 3p).

Ewova 30:0 (uyoc, otnv atudceoipa, 160ppomel Ewova 3p: O Luyog Pubicpévog pésa oto vepo,
ne ta Bapn avoptnuéve amod ta onpeio A kol B ooppomel, pe ta Paprn avoptnuéve and Ta onpeio
Axo T’

‘Eoto 611 1 edhayya €ytve opildvtia 0TV TO oNueio avapTnong Yo T0 KOUUATL TOV YPLGOD
Bpébnie oto onueio I' (Ewdva 3B). loyvet:



deoqarémwm:og agroveps __ (I'0) deoqarép,p,arog otov atpa ~AVWONgripuarocans toveps _ (I'0)

deoqxpvaof) oTO VEPS (40) Bdpog xpucob atov atpa — AVWON ypyoov otoveps (A0)
m _Mgr,9dy
o dgr__ _ (I0) oL EMEWN M m, , TEMKAQ TPOKVTTEL o Gor” &) _ (I0) (D)
— el = K = . : =
Myp. g — —XP9%v  (40) It xp dgr (dyp—dy)  (AO)

dxp.
Av an avaioyio apydpov TPOG TN GLVOAIKY HAL TOV KPAUATOS atd TO OTO10 £YIVE TO GTEPAVL, YOTNV
TUKVOTHTA TOV KPAUoTog dyp , 0O To omoio  £yve 10 o1e@avi, &xm (BAéne Hopdpmua) dgsr =
dapyp

adypt+(l-a)dgp
adv(dxp.— dap) __(on)
dap(dxp._ dv) B (OA)
B Lap@re” ) (Br_oB.OT), OB-0A
(OA) dv(dxp._ dap)
[Miegovekmpota g pebddov: H pébodog amavtdel oiyovpa 610 EpMOTNUA OV TO GTEULO NTOV
voBevpévo. EmmAéov pe avt €govpe v e160y@yn 1060 TS apyng Tov Apyiudn 660 Kot TV LoYA®V
ot AOM TOL TPOPANUATOS KOt TNYEG GEAAUATOS TOL TPOKVLTTOVV U TN HEB0SO Tov TTEPLYPAPEL
oB1tpovPiog (empaveloky Tdom Kot TPOSKOAANUEVO GTA COUATO VEPD) amopevyovTal.Me tov Tpdmo
avtd avalntnoape T SPopd Tov LILAPYEL AVAIESH GTO YVIAGL0 Kot 6T0 voBevpévo otépupa oyt 6To
dpopeTIKd OYKo vePOD OV aVTA eKTOTILOVY OAAL 0TI S10POPETIKY Vot TTov d€yovTaL AOY® TOV

(2) Avtikabiotdvtog otny (1) Tv Tipn Y1 v dgp 0md TV (2) Tehikd Tpokvmrer: 1 —

(3) otV omoia eivar OAa YvwoTd eKTOS OO TO A, Kol AVOUEVT O TPOG OVTO,

otvela =

SlapopeTicod Tovg dykov. Eivar d0ckolo va petpiicovpe tov 6yko twv 8 mepimov cm3aird oyt to
Bapog twv 8grvepod Tov avtioTorovV (LECH TNG AvMONS)GE ALTOV TOV OYKO.

Q¢ pelovektuota ™G pebddov €yovv Kataypagel TEYVIKA TpoPAnupata, Omwg OTL £XEl
ATOTNOELS NPEpiag TOV VEPOV, un vrapéng pevpdtov kTA (Leyva 2008, oel. 30) BePaing konn {hywon
OV TOPATAVED TEPLYPAPETAL £YEL OLOKOAIEG Waitepa pe OAov tov Luyd Pubicuévo oto vepo.
[Tpocomikd wg peloveKTNUA Bempd Kot TO OTL YPNOYLOTOIOVUE HOVO TO GTEUUO KOt TO 1GOPAPES e
avtd Koppdtt Tov YpLoov. Mmaivel T 10 gpdTUA: Tote yoti o Apyyunong vo {ntoet Kot to
KOUUATL TOV APYLPOL KOl VO KAVEL Kot LETPNOELS pe avtd; To kuplotepo Opmc petovéktna, vopilom,
TG OVGCTIKA €ival TO OTL £X0VTOG TO amoTéAesa TG CVYIONG Kol TIG TUKVOTNTEG TOL YPLGOV Kot
TOV GPYVPOVL Yo VoL BpovpLE TNV avaAoyio TG LACaS TOL APYLPOL TTPOG TN GLVOAIKT LALH TOL KPALOTOC
AmOITEITOL OLGLOOTIKG Vo, AVGovpe €va aAyefpkd mpoPAnua. Avtd umopel va givor onpepa
ocuvnoiopévo, vouilm Opmc OTL TO10 TAPLUGTO Yo TNV EXOYT TOV Apyunon Ba NTav Kdmoo arnevdeiog
TEPARATIKN EVOEIEN, TOAVOV KOl YEOUETPIKNG LOPPNG TPOPANLLAL.

2.3 Aven tov mpofiijuatos ue TomoBiTnon Tov evos oickov Tov {vyov uéea 6To vepo

To 1586 o IN'oMAaiog, 22etdv, £ypoye o oOvtoun mpaypoteio pe titho La Balancetta(Rorres 2),
2y mpaypateio Tov ot apyikd oxoAdlet T neBdd0vg (OYKOUETPNGELS) TOV TAPOVGIUCHUE GTHV
wapaypaeo 2.1 ko T yopaktnpilel OC «éva axatépyaoto TPAyUa, UOKPIG. OTO THV ETICTHUOVIKN
oxpificio, [kati] mov 10 KaTAAofaivovy aKOUN TEPITGOTEPO EKEIVOL TOV EXOVV AlOSA0EL Kol KaTaAAPel TIg
TOAD AETTES epevpéntls owTod Tov Beikod avOpdmovy X1 cLVEXEW TAPOLGLALEL TNV ATOWYT TOL Y10 TO
TS 0 Apyynong Bpnke Oyt LOVo OTL TOo GTEUUA NTAV VOBELIEVO AL KoL TNV avadoyio xpuceol Kot
apyvPOVL LE TNV ooia avTd elye Kataokevaotel, Kot avtd povo pe {uyicels. To métuye pe ™ Bondela
wog Luyapac peyding akpifetog, PAéne Eucova 4, tnv omoia o 010G oyediace/katackevaoe Kot divel
HaAIGTO 0T0 TEAOG TNG TPAYLOTEIOG TOV KO 00T YIEG Y10l TNV KOTOOKELY KOl TN ¥PNON TNG.



Ewova 4: H pucpn| Quyapid tov F'odthaiov (Rorres 2)

>mv Ewodva 4, absivor 1 edrayyo e Quyopldg kot ¢ to onueio g avaptnong. Eivor bc = ac. Av
KPELAGOLLE S1000Y KA atd To onueio b 1o oTéUpa Kot Ta, 160Papn Ke avTd, KOUUATIO ¥pUooD Kot Apyupou
aVTd 160pPOoTovV pe 1o 1010 avtifapo (d oy ewova 4)avaptuévo oto a. To avtifapo avtd TpoPavag
Cuyilel 660 kot kdBe Eva amd T TPlo TAPATAVE GCOUATH GTOV AEPOL.

Edv topa Bubilovpe 10 KOUUATL TOL ¥PLGOV 0TO VEPO (0N AEKAVI] TOV GOIVETOL KATM OO TO
b)xot agprcovpe To avtifapo otn BEoM TOV GTOV AEPA, TOTE TO KOUWUATL TOV ¥PLCOD YdveL TOGO Pépoc 660
N Gvoon mov déxeTan amd 10 vepd (o€ yYAdooo Apyyunon ion pe to Bapog Tov vepoL 160 dykov LE TO
KOUWUATL TOV ¥PLOOV) Kot TPEMEL VO PEPOVUE TO €V AOY® avTifopo o KOVIQ G610 onueio ¢, £6T® 6TO
onueio e, yio vo 16oppPoTI|GOVUE TO YPVGO.

A@a1polpE 6T GUVEYELD TO KOUUATL TOV ¥pLGov Kot 6t B€on Tov Pdlovpe To 100PapES LLE AVTO
Koppdtt Tov dpyvpov. Emedn o dpyvpoc €xel uikpOTEPN TLKVOTNTO, OO TOV ¥PLGO, TO KOUUATL TOV
apyvpov KoToAapPavel 6yko peyaldtepo omd ToV OYKO TOV ¥pLool dpa d€xETOl LeYOADTEPT AVEOOT Kot
GpOL Y10 VO ITOOPPOTNGEL 1] PAAAYYO TPETEL VO PEPOVLLE TO OVTIPOPO OKOUN O KOVTA TTPOC TO OMElo C,
£0tm o710 onueio f, Yo va 16opponncovps Tov apyvpo.

A@apolpe TO KOUUATL TOL 0pyDpoL Kot 6T B€om Tov Balovpe To oTéppa. AV TO GTEUUA Etvat
YVIG10 TOTE Y10 vaL 1I60ppomnoel Ba mpémet to avtifapo va el otn B€om e () B€om yio v 1oppomia
0V KoBapoh ¥PLGOV), oV TO CTEUUO NTOV OTOKAEICTIKA OO APYLPO TOTE YO VO IGOPPOTNGEL O
énpene 1o avtifoapo va mder ot 0éon f (m 6éom Yo v 16opponia Tov KaBAPOL dpyvpov), av TO
OTEPNO TEPLEYEL KOL YPVGO Ko apyvpo O0a mpémer va pépovpe 1o avtifapo 6€ kKdmorwo onueio g
petalv Tov onpeiov e ko f. Oco mo oAb dpyvpo mepiExel 1660 Mo Kovtd mpog To fBa etvar To
onueio g.

O T'oAlaiog ypdoet: «Amé Tqv avaroyia otnv omoio Oa ympiotel | awdcTacn ef ané 10 g Oa
napovpe pe axkpifera TNV avaroyio TMV 600 peTdArOv mov ovvOETovy TO peiypar.(Rorres 2)
Inueldvel 0T« aroatoon gf, Tov TEAELVEL GTO OHUAAL Yia. TO 0ol Bo OElYVEL THY TOGOTHTA TOV YPLGOD
Kol ) OmOoTaoN ge TOD TEAELWVEL TO OHUAOL YIG. TO XPVFO B0, DTOJEIKVOEL THY TOGOTHTO. TOV OPYDPOD. ET01
WaoTte, €0V To fg o eivar dimldoto, 1o ev Adyw uiyua Bo. evor amo 0Do uEpn ypoood Kol Evo, aTo GPYLPOK.

péa xpvoov _ fg . , , , , : :
- - = —(1)Eivar  oxéon tov ['aAtkaiov mov diver v avaroyio paldv yxpucov-
nola apyopov ge

OnA.

apyOpPOV GTO GTEULAL.
210 T€A0G TNG TPAYLOTELNS TOV TTEPLYPAPEL TOV TPOTO e ToV omoio Ppioket pe ) Quyopid tov
fg
ge
™G EAAYYOS TOAD AETTO GUPLO, KATL GOV Tvio dNAadN, Kol LETPAEL TV aplBUd TOV GTEPOV TOL
nepéyovior oto fg Kot ot cuvéyela oto ge. Etotl yia mapdderypa, av ol oneipeg oto fg eivar 40 ko

™V akpPn Ty Tov Adyov—. Ovclactikd yio o Tunpa ef g ediayyog TuAlyet yopw and tn papdo
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ot omeipeg oto ge eivan 21, 10t 010 petypa Bo vdpyovv 40 pépn Tov ypvoov kat 21 apydpov. Enedn
yvopilel 0Tt eivar SOoKOAN N AKPIPNG KOTAUETPNON TV OTEP®V SVUPOVAEVEL: «I 10l VoL TIG UETPHOETE
gdKola, LOITTOV, TAPTE EVa TOAD KOPTEPO GTIAETO KA1 TEPAOTE TO OPYG TAV® OO TO. EV AOY® GOPUOTAL.
Eto1, £V UEPEL UETW THS QKONGS OGS, KOL EV UEPEL ATTO TO YEPL UOS TOD UGOCVETOL EVa EUTOOI0 T€ KAbOE
oTEPO. TOL GUPUOTOS, o uETPHTOVIE EDKOAA TIG EV AOY® GTEIPECH.

2.4 Xnpepwv) Ek@paon s 6xéong Tov I'aMiaiov ko amddeIEn TG 16300G TG
1 ovvéyeln pe onuepvi] VAN Avkeiov enyelpd va 0ei&m 1)mdg cuvoéetar o Adyog %(G’Cﬂ oyxéonl)

He To Bapn TV TPV cOUATOV (Xpucdc, dpyvpog, oTEUIN) oV eumAékovTal, Tt dnA. Ba Enpene va
Cuyioovpe pe onuepvd dpyava dote va povpe T {ntovpevn avoroyio Kot 2)Tmg TPOKOTTE GYEoN
tov [aAhaiov pe ) xpnom g Topamave VANG.

"Eto1 maipvovtag yvopeva potmv g TPog Tov AEova TEPIGTPOPNG TG ALY, GNUEIO ¢ GTO
oynpa g Ewovag 5, kot cdpeova pe 6ca ypaeoviot Tapamdve EYOVUE:

——

a_¢81 ¢ b
| B

Ewova 5: H pdrayya tov {uyod kot to onpeio oto omoio 10 avtifopo 160ppomel To GTELLO Kot TaL
KOUUATLOL TOV ¥PLGOV KOl TOV apyvpov Otav avtd gival BPubicpuéva oto vepod.

(Ba&pog xpvoov ato vepod).(bc)

(Ba&pog ypvaoV ato vepo). (bc) = (avtifapo).ce — ce = (2)

avtifapo

(B&pog apyvpov ato vepd).(bc)

(Bapog apyvpov ato vepd).(be) = (avtifapo).cf - cf = P 3)
(Bé&pog atéuparos oo vepd). (be) = (avtifapo).cg = cg = (Bépog ”é‘;ij;’;;m vepd).(be (4)

Eivar fg = cg — cf kot avtikaBiotdvtag and 116 (2) Ko (3) telkd mpokvmTel

__ (Bapog atépparog ato vepd).(bc)—(Bapog apyvpov ato vepS) .(bc)

f9 )

avtifapo
Opoimg ge = ce — cg kot avtikadoTOVTag amd TG (2) Kot (4) TEMKA TPOoKVTTEL

__ (Bé&pog xpvool oto vepd).(bc)—(Bapog otéppatog ato vepo).(bc)

ge (6). Alupdvtog KoTd PEAN

avtifapo
116 oYéoels (5) kot (6) mpokvmTeL

fg _ Ba&pog oTéupatog 0to vepd—Bdpog apyvpov 6To vepod

OnA.
ge Bdapog xpuoov oto veEpO—BAPOG OTEULATOG OTO VEPO N
udda xpvoob oto oTépua  B&pog OTEUUATOSG TTO VEPO—LFAPOG apyVPOV GTO vep(’)/7)
uala dpyvpov ato otéuua o Bd&pog ypvaoV a1o vEPL—BAPOS TTEUUATOS TTO VEPO \



Ovclootikd 1 oyéon avtn, etvan n oxéon (1) tov FaAtkaiov oe chyypovn Ekppaoct, oG deiyvel Kot T
Ba pmopovoape va kdvovpe onuepa, {uyilovtag pe cvuyypova dpyava, yio vo AOGOLUE TO TPOPAN L
nov £Rade o [épav otov Apyundn. ®a uropovce va givar avrtikeipevo projectoe Muvéoio 1 Avkelo
ypnowonotdvtag PePaing avti ya xpvod kot dpyvpo papoovg yaikod kat arovuviov (Kovpapdc
2015, oeAida 195).
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Hoapdptnpa

Ag dovpe topa Katd 16co 1 oxéon (7), OnA. ovolaoTiKd 1 oxéon oty onoia katéAnée o I'alAaiog
Yoo TV ovoroyia xpucod/apydlpov GTO GTEUNO, TPOKLATEL UE TIC CNUEPWVEG YVAGCELS HoONTOV
Avkeiov. 'Eoto Aowdév 01t pag divouv orjuepa va Avcovpe to TpofAnua mov £faie o Iépwv otov
Apyyndn. Oa 10 aVIETOTIGOVHE apyIKd «BewpnTikd» Kot amd T Avon Ba kataddfoope T Oa
TPEMEL VOL LETPTICOVUE TEWPOLOATIKG OOTE VoL AVOEL TO TPOPAN L.

IGX{)& ﬂé((a)(pvam’) = ﬂé((aapyl’)pov = ﬂdgaaréuuaroc =m, Omov ﬂdgaaréuuarocn ud(;(x 0V
KPAUOTOG YPVGOV - GPYLPOV TTOL XPNGLLOTOONKE Y10 TNV KATOGKELY TOV 6TéUU0ToG. 'Eotw d,ypm
TUKVOTNTO TOL XpVool Kaid,, M mokvoTTa TOL 0pYOpOL. ZNnTdue va Ppodue Tn vobevon tov
KPAUOTOG GE APYyvpo, ONA. TOCO YPOUUUAPLOL APYVPOV VIAPYOLV GE £VO YPOUUAPIO KPAUaToS (M
avaroyio g palag Tov apyvpov mpog T cVVOAIKN Hdla Tov oTeEaVIoD). O OYKOG TOV KaTaAALPAVEL
0 xpvodg eivon V,, = %KOH 0 0YKOG OV KoToAapuBaverl o apyvpog etvor V,, = d%. To kpapo pe o

omoio éywve 10 oTEPAVL, AdY® TG vOBevong o (awtd mov ydyvovue) oe Apyvpo Ba mepiExet
am gr apyVpov kat (1 — a)m gr ypvoo? kat o dykoc mov kataropPdavel To ote@av,V, ., Ba givat:

am = (1-a)m m dgpd , , .
Vo“L’ = + - do“L’ = = cE_XE , OTTOV dm- T TOKVOTNTA TOV KPOALATOG LLE
dap dxp Vet ady,+(1-a)dg,
dap(dxp_dm:)

dor(dyp—dap)

10 onoio €ywe To oTEPAVL. AVTI AvOUEVT OC TTPOG O divel:d = , (0VTO onuaivel TG



0V UTOPOVGALE VO PETPHCOVUE TOV OYKO TOL otepaviov Qo eiyope 10 dyrxon 0o Bpiokope
véBevon)n B€tovtag 6mov d To avticToo % ko Aoyw g (Dudda,, = udlay, = udda,, =

Vyr—V.

, XP ’ ’ ’ , ’ ’

mapokonTEL @ = T = (0wtd onuaiver 6TL av PUTOPOVGOUE VO LETPHGOVUE HE OKPIBEIL TOVG
ap™ xp

oyxovug Ba Bpiokape tn vobevon, PAEre mapdypao 2.1). [ToAlomAacidl® apBunty Kot TopovoLaoT)
™G tedevtaiog oyéong e gd, doTE VoL TPOKOYOVV OVACELS KO VO TEPAG® GE PApNTa 0moio LETPOVTOL
EVKOADTEPQ, KOl EYW:

__gdy (VO'T_VXp) _ 8dyVer—gdyVyp N Avwaon g —Avwany,

T gd, (Vap—Vyp) o gdy,Vqp—gdyVy, AVWON ) —AVWOT 4,

(ot avdoelg ot cuvéyEln avtikadiotavtal and To:
«Bépog Tov CAOUATOG GTOV AP — TO PAPOS TOV AVTIGTOLOL GMUATOG GTO VEPOY ).—>

a
_ (Bépog atepav. atov aépa — fapog atepav. ato vepd) — (Bdpog xpvool atov aépa — Bépog xpvoo
~ (Bapog apyvpov atov aépa — B&pog apyVpov ato vepd) — (Bdpog xpvaol atov aépa — Bapog xpuoo

-

LoxVeL: Bapog ypvoov atov aépa = Bapog apyVpov aTov aépa = LApog aTepaviol aToV aépa) —

Ba&pog xpvaot ato vepd—LBapos aTEQavVLOL 0TO VEPD

(8), OnA. amd ™ oyéon avtr Ppickovpe moco
Ba&pog xpvoov ato vepd—L&pog dpyvpov oTo vEPD (8), on i oxeon nPBp H

YPOLULAPLO APYVPOL VIAPYOVY GE EVOL YPAUUEAPLO TOV GTEUUOTOC.

Ao €dm pmopei va Ppebdei 1o 1-a0 ONA 1 TEPEKTIKOTNTA TOV KPALATOG GE ¥pLod. Avth givat
ApOoS aTEPAVLIOV 0TO VEPO—BAPOS apyVPOU GTO VEPD
l1—a= Bpog grep pO—Papos apyop P (9.  amd 1 oxfon  auth

Ba&pog ypvaov ato vepd—LBAapog apyvpov ato veEPOL
Bpiokovpe TOoO Ypappdplo xpuGo0 VITEAPYOLV GE £VaL YPOUUAPIO TOV CTEUUATOG

KOl GTY] GUVEXELWD SLOPMOVTOG KATA LEAN TV oxéom 9 pe v 8 TpokvmTel
Xpvoog  1-a  BApog oTEQPUVLIOV 6TO VEPO—PAPOG apyVpPOv GTO VEPO

(10)0nA. amd T oyéomn avty

apyvpog T« Bapog xpvoov oto vepd—BAapog oTEPAVLIOV GTO VEPD
Bpiokovpe v avoroyio ypvcov/apyvpov 6to otéppa onA. v (7), ™ oxéon tov oAkaiov, mov
0élape va amodeitovpe. IIpoeavdg yio va Avcovpe T0 TPOPANUO LTOPOVLE VO YPNCUYLOTOU|GOVUE
omotadnmote amd TS oxéoels (8), (9) 1 (10) Béhovpe o PePaiog amorteitor 1 péTpnorn Tov
BapovgkaBevoc and ta tpio. TOPATAVEO COUTO GTO VEPO.
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