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O vépog tob Rayleigh kai 16 zpduo tod odbpaved. ‘O pdhog tiig
dropikiic nolmopdtnrag oty dwwdikasio tiig oxéduong

‘O dmoloyiopds thig évepyod Siatopfic yid v Ehaotiky okédacm tol
eoTég 4N pHikpooxomikovg koxkkovg OAng {8yt wor® dvdyxm droua
uopra) 8év eivar, BEPata, pid npdopatn vndbeon. "Eyive dnd tév Rayleigh
16 1871 of plo Khaowty Epyacio Tov othv 6mole mepthopBdvetal kol té
nepigrpo edpripd tov —T0 Yveootd Topa O vouoe tol Rayleigh— vid thv
g&aptnon tiig Evepyol Swatopfic Gnd tiv dvriotpoon tétaptn ddvaun tol
prikovg xdpatog. ‘H dwr pog napovsicon o8 {Siov mpofiipotog 856,
xo8o1t puuchaoiky], Bivar oyeddv tavtoonun 1” &xelvy 1ol Rayleigh pdvo
nod thpa 04 sipacte Eni nhdov of Béon vd ddcope kol feopntiky E&fynon
dﬂ’w T pdg Pactkfic napapérpov mod dupaviletor 616 oysTiké dnoté-
AEGHO. :

T Agetnpla pog 04 sivar & yvootdg TORo¢
(04D02

3¢

noY diver 1 péon dktvoPorodpevn ioyd and Eva Ahextpixd Sinodo péyi-
ot tipfig Do mol mdAketar Gppovikd pé ovyvomnTe ©. v nepinionot
£vog droptkod ovotipoatog mod dmdkettol o1y Oplor Evég fhextpopayvn-
Tikol xbpatog coyvéinrag o (§ktog cvviovicpol pé tic ouvyvértnres Bohr
tol dtdépov) dvantiooetal Enaydpevn Simohiks ponn wov mdiietor éniong
ué ovyvétnto ©, pé drnotéhecpn 16 dtopo va énavekméunel AV fAekTpo-
poyvrtikt} évépyela mod npdg otiypvy dnoppdonoce. Té nhdroc Do adrfic
tfig énayduevng dtmokikfic ponfic ovvdéetar nué 16 whdtog & tfic Eviaong
100 Nhextplcod nedlov tob kipatog pué 4 oxéon

P=

(D

Do = OLE((D)SO (2)

Smov ax(w) 1 fiextpixi] modwoyidryte Tl dréyov ot cuyvétnre e, THig 6noloug &
Bewpnrikdg droroyioude Bd piic dnacyorrost Myo Gpysrtepa. Bdost tdv

%y Lmav mpaln vid md émtayxdvovoa tdomn 80kV A péon &vépyeir ThV Exmepnbpusvay
potoviey sivar yipo otd 60 keV.
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(D) wol (2) 7 péon Emavaxtivoforoduevy ioydg and Eva dropo, énl tod
dmolov mpoonintsr fva ArexTpoilayyntikd xipa &vidosog &, 8¢ idstor
and tév tono
2
o'ap’ &’
3¢’
"Onog kol oty dvdroyn nepinteon tic adB8bpuntng éxnountis, f cwoth
kfaviier Epunvela g dxtivoPokoduevng loydog mpoxbntel Swaipdviag
v pé v évépyewn he 1ol éxmepnduevon eotoviov 6mbte maipvope TV
mibavotte dxnopnfic dvd povdda ypdvov. Gdvar ooy
_ P _ 033(152802
D= =———5— 4
g1 Ihc
8mov 6 delxtng “sc”’ (Escattering) droypoppiler 16 yeyovde 61t Eyoue 1hpu
va xavope p° Eva mpdPinpa okédaong. Ao v (4) npoxinretl dufcng
Y16 TRV évepyd Sotopt] 6« = I/ F (F = ¢&?/8nhe) 16 dnotéieopo

O = %75 og (%))4 = 8?17: ok = 8—; oE (%_:n )4

oY YpdQETaL TEAMKE GAv

P= 3

Gu = 277150,52__1_

¢ 3 )\’4

Al elvar 1y meplonun dtatoprd Rayleigh pé tiv yopoxtnpiotikn &€ap-

tnon g dnd v dvriotpoen térapty Stvaur tol pwiikove xopatog. iplv mpoyo-

proope othv nepartépo dvdluon adtol tod drotshéopotog dg onpsubco-

ue 6t of timor (4) kal (5) dpopolv tdv Shd pubud okéduaong kol v

Gvriotoyyn 6iikn dwotopr). "H yoviext kotovour tdv oxkedalduevav oo-
toviov 84 npoxdyst dv Esxiviooue dnd tév dvtiotoryo xhootkd tomo(*)

dI_') _ 0)4D02

o~ 8nc’

&)

sin’0 (6)

omére Bldyope v1d 16 Swpopikd pudud ‘GKéS(wng 16 AMOTEAECUO,
- 3.2 2
e _ 1 dP 00 sin’6 N
dQ  he dQ frhc’
kol v v dvriotoryn dwnpopixy dtaropn 16
do. _ I dls
dQ ~ F dQ
Smov, BéPora, | yavia 0 perpiétar Gnd v katedBuvon nélwong Tod npo-

= az’k’sin’ (8)

(*) Tid neploodiepsg kentopépeleg nove otd khasikd npdfinue tig dxtivoPohive Grd
£vo takavrevdpevo dinoio &g mpornyoduevo kepdhaio §I11.2.1.
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onintovriog gutdés. “Onwng Blnpene v& dvanévetal 1§ oxédacn elvar péyioty of
xartevfivaeis kdfeteg npds ékelv toll fiskrpixol medlov 1ol xbuatos dpold adtd
kaBopiler 1 dedBuvon thig érayodnevng dinolikfig ponfic 1ol dTéuon.

‘H pévy dyvootn nopduetpog otd napundve drotedéopata sivor f
Gropxy) molwodtnTa ar(m) vid v omola 16 pévo mod Eépous slvan
TN g Yid @ = 0, dnhadn yié Eva otatikd fiexktpid nedio. X7 adth v
nepintwon Eyoue deifer aAhob(*) &t elvar

2 an1l2
w0222 E-E ®
kol yid yovdpiée Eknipiosic
o Du’ Dy’
ap(0) =~ 2 E o E =2 AT (10)

Smov AE = Es—E; 1§ évepysraxt} diapopd petolt tig Bepeiidbdoug kol g

Tp®OTNG Meyepudvig otdbung 1ol cuothpatog: Asdopévon 811 otd neplocs-

tepo dropo # uépa 6 otogsio pntpag Do 1iig dwmoikfic ponfic dév

napovoidletl qiabntég petaforic (eivar ndvta Doy = evo = 1 AU.) tév xui-

pio poio o1év kabopiond ¢ TorwoyiéTnTag TéV Toiler % Ty tob dvep-

vewxol «ydopatogy petald Bepeiddoug kol tpding deyepuivng otébunc.
“000 mé ukpo givar aité 16 ydopa téc0 pcyervtepn yiverar 1) noAwoudTnia.

Ti ovuPaiver Spog Srav 16 &Ewtepivd nedlo nader vd elvar otatikd

kai petofdrretal Gppovikd pé 6 ypévo; “Av kal adté 16 TpdPinpa puro-

pel vd Gravinbel redelmg dveldprnta

and ™y otorikn mepintoon(y) slvar év

B E, ToUTOLE TOAD Md JdakTIKS, v 16 GvTi-

{ é . ¢ e
AE(0)=EE, AR (@)= AE o)~k HETWMLIOOUE MC M1 QUCIKO SU)»O'YT] EME

o Jc-——_EH o ktach e "H Pacikn 18u Ssiyverar
ek E, kobapd o016 oyxfipa 19. Kabag Bploke-
o} o1 ot} fspeiddn tov kardoraon Ei,

16 dropo pmopel vé dnoppogfiost 1id

By —geemm «iiyon Eva @otévio tiig npoonintovoag
axtivoPoriag kot vd petafel othiv «rpo-

AEio) =AE(©0)vho copviy dteyeppévy katdoteon Ei+ho,

B, an’ &mov N mpuyuaTikn dieyeppévn xKa-
————————— E-ho *————-——  1dotaon E: ooivetal mhinoiéotepn i
® Gpa 1§ norwoidtnra 1o drduov ueyu-
Aotepn. TIpotsivops Snhady G puokd

Tyfino 19 ebloyn tpononoinon tod ortatikold to-

nov (10) tv &Efi¢

(*) Kegddoio 14, oeh. 71-72 ol Keg. 15 ogh. 172-173.
(1) T't” ad16 16 oxond of avuyvdoreg mod €youv #8n HeAeTATEL TO TPOTYOUNEVO KEQEANLO
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IDa* _, Do)’ (11)

0(0) ~ 2 FE o T 2 E—F, —te

8mov 1 otatiky vepyetaxy) Swwpopd AE(0) = Fu—E; &ysr dvtikaractadel
pé ) Svvopikn e i AE(e) = E;—E;—ho.

“Av 0éhape va slpoote mo dxpifeic 16te ot Swudikacia Siyeponc 10D
oyfpatog 190, ol 6dnyel omiv «katdotoosty E: + hoe, Odrpens vd mpoché-
cope kai 1) Swdikacie drodidyepons 100 oyfuatog 198 f Omoia 6wyel
otv éniong mpocwpivy katdotaon Ei—hw. "Av droddoous, Snmg elvor
roykd, toeg mbovétyreg o adtég tig dbo Swepyociec— dnrady 50%
oty xabepio— tote 04 mdpops vid THv GTopik molmoiudtnie 16
grotéleopa

|Day? . 1D (12)
Ez—Er‘—h(D E,~Ei+ho
mov elvar otV mpaypatikdtnTa drpiféc Gprei v oupmepiAneBodv o adté
kol ol dviiotoiyeg ovvelopopdc Ehov tHy dAlov Sieyveppuévoy xatastdoe-
ov. @dyoue 1618 :

(o) =

IDﬁ ]Dfi(2
(@) * 2 (525 5 * 575 i) | (13)
i ioodbvapo (Béote b = 1, Er~Ei = ws)
i Dﬁ]2
(o) = 2 Z 9{_]___
E(0) T oo (14)

Brov, PéPata, 1 Oepehddng xatdotaon dniodverar tdpo ué té ypdupa i
kol ol dieyepuéveq —dg npdg tig dmoleg yiverar /| d8poion— pé 16 ypdupa
“f,,‘

"Agfivovtag yud dpydtepo md mepatépe Ensfepyacia 1ol dkpifoig
wnov (14) &g repropiotolie npde 16 nopdy oTic TPOSEYYIGTIKES éK(ppa-
oeig (11) 1 (12) mod ypagoviar icodbvaua odv

Day®  , AE D2
AE—. N ax(e) 2—-————(AE)2_ 5
kol divovv td S mepimov dmoteréopata yid Sheg tic mpaxTikd Eviiapé-
poveeg mepintdoelg dnov 1y Evépyeid 1ol putoviov (1,6 eV = ¢ = 2,8 eV)
eivol dpketd pikpdtepn Gnd v tpdtn vépysio Siéyepong AE 100 dtdpov

an(e) ~ 2 (15)

3év &youvy napd vé drorovicovy 1 péon Suoruy por <D 100 GTéRoU, OTHYV KUTRoTOoT
Onépleong
w(t) = b2 n(t) W™

m
ot Snpovpyeltul &nd T dpdon tob petafuridpevov Hrektpikol mediov V(1) = e&oz cosot &ni
xpévo t, kal g dmolog of cuvisheotée ca(t) onokow@ovrm and 16 Buoikd tono tig Bewplug
v ypovebapinuévav datapoydy.
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(f popiov) nod elvar ovviBmg peyoritepn érd SeV. Thd tig Tomkée tipée ¢
= 2eV, AE = 5eV wai Dy =~ 1 AU Bdyous

op =~ 3/2272AU~18AU-18010~225 107 em’ (16)
dmov mhpape émicng O’ Swn St ) wohoowdinte Eyer daotdosig
ykou(*) xol modllarmhacidoops pé v dviictoyyn dtopikn povddo mod
oév elvar mapd 6 wdPog i drtivag Tod Bohr. Zuykpivdpevo pé thv drpr-
BT Twn ax = 900’/ 2, nob efyape Ppsl muindtepa 1id 6 dropo Tod “Y&poyo-
vou(T), 1¢ dnotéhecpa (16) slvar okt loyikd deol tdpa 16 dvepyeioxd
ydopo mol mpéner vi «hwoyloew 16 frextpdvio Eyive dpxetd ikpdtepo
(3 Evavt 10 eV).

Mé thy Tt (16) yid t6 ae xai pfikoc kbpatog A = 6000 A(**)6 témog
{5) 1o Rayleigh Siver 118 14 Swiropty oxéduong 16 drnotéieoua

O =~ 0,5+ 107 cm® (17)

nov bg yovopikn} Tipr] elvor Exelvn dxpiBdc mod elyoue Bpel vopitepa énd
t6 Euneipucd dedopéva. Thpa howndv Eyope ot Sudbeor| pog xai ) Bzw-
prtikny £6vynon 1ol yeyovétog 8Tt 16 HAokd @b pnopsl vd Swoyice:
dpxetd yaiopetpa GTpdopaipag yepic va dnootel onpoviiky okéduoct,
KorahuPoaivous ént miéov yid moid Adyo éxeivo 16 nooootd 1ol filakod
potés mol okeddletor wai kdver Spath) TRV Gtpdogapo dév slvon ma
«hevkdy ARG pmdé. Elvor pnhé Siét 1y é€dptnon 1fig Swtopfic Rayleigh
and v dvtioTpoen tétaptr Slvaun tol pfkoug KUpatoc TRV KAvel v
Eyer Sexumhdoiy Ty Vid 16 undd 9otdviy of odykpion pé té xoKKive.
"Etrol 016 oxedaldpevo od¢ nod @rdvel oTd pdtia pag dtav kuttdlope TévV
obpavd pakpud and tov fitoxd dioko, Undpyet cuvipintiky dnepoyr tol
prig. TAviiBera Srov wouttdlope kot e0Bsiav v flwukd Sloxo mapuin-
polue 16 @b mob 8dv Eysr Omootel owédaon xal 616 dnolo &ropdveg ¢
KOxKve potdvia 04 elvar sapids neprocdtepa 4nd td unié, TS gawvépevo
04 eivar 1660 mié Evrovo Goo mid yopnhd otév obpavé Bpiokstor & Hhoc,
oméTE 16 Pdg Tov 06 Sraoyilst neploedTEPY YIMOUETPO TUKVAC grudopat-
pag ¥t dpo B¢ Helotatar psyeidtepn oxédacr. I't” adtd, BeBalng, & Hitog
elvat 1600 wWékKkvog katd tv dvatodt xal 14 Slom Tou. Inpeidorte drdpa
&t & odpuvog 8év eaiverar 1ddng, Snwg 84 meplpeve kavelc, dAAE pnhsé,
yid 1oV Griovorato (GAAG kdnwg dnpooddkrto) Adyo 8t ) sdaichnoia
tol patiol pog peidvertor Spaotixd o1d wikpd fidotnue petald undé kol
ihdoug.

(*) A0t mpodniel dudoswg and th oyion Spicuol Do = ur &.
(1) &ég Kep. 14,

(%) Ynevé}um(;co;,te cxrov Gvayvdotn 811 yié Evépyewn potoviov leV 16 dviiotoiyo pfikog
wopotoc elver 12.000 A, “Apa 1l e = 26V Blivar k= 6000 A.
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"Aré thv dtopikn nolwoipdtita 616 deikty S16bhaong: Té pourvo-
pevo 1o draympispod tHV YpopdTov

@ dvoifous toHpo pid mupévleon vid vd cvintioous fomg 16 md
nokid ané td eaivéueve ot oyetiloviol pé 1 Siddoon tol patéde péoa
otiv OA1, kai 16 omolo pmopsl vé kotavonBel duéowg pé Epappoyn tdv
gvvordv ol A8 dvantiaue, kol eidikdtepa v Evvora tiig norwoipdn-
tag. Hpdxetor yid 6 gawdpevo g dtabhaorg 16V getewdv dxrivav
xotd thv 10086 Tovg o Eva mukvéd péoo, kabog érniong xal w6 uvduevo
tfic Stapopikfic Stdbraong @V dtupdpov cvyvoritev otqv onoia deeile-
tar 7 dvdlvon 1ol Hhokod @otég 016 cvvioTdvia (phpate Katd To
népacpd tov péoa dnd Eva mpiopo. @4 Béhape mapadeiypotog ybpn vé
Eépope yuati 16 kbkkivo @& Sroblitor Mydtepo dnd 16 umhé (Tyfjua 20
1) xu Gxdpa yati § hdbraon xai @V 300 ypopdrov vd £xel Tétoleg
npée dote vd elvor dpaty «dd yopvol ¢baipoly. (Ilapornpeiote and
nadyia Géon Eva poldft piooPubiopévo otd vepd dnd yeviav kal onued-
o1e mOoo upavic elvan 16 «omdoidy tov). Kal 14 600 Epomipata pig
napanéunovy Pefaing ot Bewpntikn katavénon tod deiktn S1dBlaong
xoi tfic 2Edpthonc Tov dnd ) ocuyvdthta o, Zvykexpipudvoa mpéner vé
katorGBoue viorl & deiktng d16Bhaong tév nepIocOTEPHV TUKVHY pECHV
elvar ouviBog yopo otd 1,5(*) kal yrati f| E5dptnomn tov &nd 11 cuyvet-
1o elvor névia abEovoa 1o1 Gote 16 kokKIvo va dtabrdtar ndvio Avyote-
po Grd 6 pmié. H drdavinon 04 mpoxdyst dpfong and tic yvooté] oyl
oeig thic Arextpopayvitikfic fsopiog of dhkd péoou

viw) = v/ e(®) , e(w) = 1 + dnnos(w) (18)

Smov &8 ypnowonooape y1d 16 delktn daBhacng Syt 16 S1ebvig olp-
Boro n GArd 6 ‘EAinvikd tov dvticToryo v, @oTe vd dnopevyfel 1 oiy-
yoon pé 16 obuPforo n tfig copatidioxilg mukvotntog nod Eueavilerar
otév 1810 tno (v = v/ 1 + 4nnag). "Ané tig (18) elvar povepd 1 1) alEnon
1ol dsixtn Sdbhaong pé th ovyvétnte elvor dpeon ouvvénsia g Gvti-
srovyne id1dtnrog y1d TV dropikh mohwoiudtmra ax(m) Tov yivetol pé 11
cepd, e mpogavig dv BuunBolpe v mowotiky ov{ftnon mov Eyive
vopitepa yi° 00té 16 (Rrnue. Hpdypoatt, dnog elnope tote, | TorwOLUs-
o slval avtioTpdeng Gvahoyr pé thv évepyetaky dndotacn petaly tfig
wpdTig Steyeppévng otdbung tob dtduov xal tfig «otdbungy mod npoxd-
ntel Gnd tH Bepuehiddn pé TRV wrpocopvyy dnoppdenon évég gutoviov.

<

"Bror 8o0 peyarltepn elvar f ovyvommto —dpo kat § &vépyewn— tob

(*) "Axdpe kol pid yovdpoednig tapatipion odv adt) 100 «onaopévou poivPiody propel
v &8¢ neiost 811 6 Seivtng 81dbhoonc £vHc Tumiked nukveD péoov g 16 vepd, 88v uropsl vé
stvar olte ok kovtd oty povdada ofite kal old peyardrepog Tob ddo.
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pmtoviov 16cc mé mold 04 mhnoidlovv of Yo ordbuec wi dpu téoo mé
elkora mordowo Gdvar 16 dropo. Elvar howndv npayuatikd npogovic 811
1 nohoowotnTe glvor adfovoa cuvdption tfic ooyvétnTag dpa 16 1810 B4
ioyver 11d 11 dindextpikd orabepd kol 16 dsixtn Sudbraong tob dvrictor-
xov bhwcod. "0 Swywpiopdg kol §f Sidtain 1@v ypopdtev mod npuyuato-
noeitor o Eva npilopa yiveton Eror ki altd Eva dxdua yeyovde ol Sukod
nog «yeiponiactody pakpdxocpon wob Eyst Gmhobotatn drAid xabopd
xPavrie Evynon (Zy. 20).

3
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0patd 0pato
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Ty fipa 20

"Ag kbvope thpo kol yid yovdpixh dpibuntikn npdBleyn yid v Tipn
tod deixtn Sidblaong Evdg péoov Snmg 16 vepd yid 1 woépo 1od dnolov
etnape mply §ti B8var nepinov

ag (b = 6000 A) =~ 2-107% cm?

gvd y1d TV mukvoeTNTe N T@V popiov Tou elvon

P p _  lgr/em?

0= = = = 0,34 - 10%em™
M.B. 18m, 18-1,6-10 %gr

Bdyope Aondy

€=1+4mnog = 1+ 4n-0,34-10%-2-107%

= ¢ = 6000 A) = 1,85 (19)
= y(= 6000 A) = /e = 1,36 (20)

nob elval wid Tiph oyedéy tavtdonun wé ™y newpopaniky deol otd dxpo
108 6paroed edopatog —idkkivo kal pnhé— ol tipéc 1ol dslxty SrdBha-
org Yid 10 vepd elvor 1,33 kat 1,34 dvriotoryo! AdTé 8év Sikaioroysi,
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BéBata, OpiapPoroyieg 8161 f Tpd Thig AAextpixfic molwoiudinTog nod
ypnowonotoope dév ftav npoidy dxpifolc tmoloyiopod GAAGE yovopikiig
gxtipnong nob ioydsl yid kdfs twmkéd popro. v mpoypoatikdtnte Aot
v & mPONYOovUEVeS BToAoyIoUdE elval EVTITPocaTELTIKOS Evog TumikoD
mukvod pésov 16T, Syt udvo A morwsiudtntae, GARG kol f| copATIdeK
rukvéTTo 38v petafdrieror aiobntd dnd Hrikd of Hhakd.

“Etol adtd nod othjv ovoio Selfape elvar dti 6 delxtng didbroorng yid
otepsd f Oypd péoa Bdyst wid tumueyy Ty yopo 616 1,5 pé pukpée dmo-
kiosic Gn” adtiv. Mpdkerror, BéPoid; yid Eva ovpnépasie mod Gvramo-
kplvetol TApog 636 éuneipkd dedoudva, Sneg simape kol vopiepa.

04 xheicops adty thv nopévlieon pé i ovinitnon wdg dropiog mod
{owg Exer 81 dnprovpyndel otév dvayvaotr. THv é&fic: Tl § tipny (19)
tfig Sinhextpikfic otabeplic 10D vepod otig dntikéc ovyvotntes slvar 1660
TOAY kpoTEpn Gnd TAY Tpn e~ 81 Tfig g otabepdg otiv otatiki
nepintwon; ‘H drndvinor slvor amifl. "H peydin tpn tiig osuvvdpinong
e(@) yid o = 0 (otatixy} nepintoon) dpsiietar Syt otic Enayopeveg Sumoki-
Kkég pondc v poplav (tod eival dofpiavieg) GAld otig povipeg ponég tovg
70V npocavatorifoviat dné 16 dEwtepikd nedio £ror dote f diky) Stmohikn
pony ‘Gvd povdda Sykov vd elval onuovTikd SlapopeTiky Gnd 16 pndév.
Eivat Suag eavepd 611 1é6o0 PBapeid dvrikeipeva nog t6 popra elvar 480-
vatov v mapokolovfodv ovvexds tig tayltates petaforés Evog Evaraood-
pevov Rrextpricod nediov kol vd mpocavatorifovial dvdroya. Ltig yniég
cuyvoTtnTeg Aowdv of pdviyleg dimolikéec ponég tdv poplav tob vepol 6d
Sratnpolv oV tuyaio npocsovatoiond Toug kol f néAwoy tob dhkol 6d
dpsiletol dnoxhetotikd otig dnaydueveg porés (D = ax(w)€) mob Exovv
oyéon pé petakivioslg v moild mé edxivnrov frektpoviov. ‘H dinhe-
KTpikn otofepd e(w) 04 elvar énopévag wd tayéec ¢divovoa cuvdpinom
thic ouyvdttog mov Eexwvdl and T péytotn otatiky tpd e0) = 81 xai
KatoAfyel otV € = 1,85 otfv dntikn meproyy.



