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Audrrwv aotépag (1936), tou Joan Mird

ETE(PA EIZEPXONTAI XTHN ATMOZDAIPA MAY KABH-

pepivd, addd n Sidpkela ore twv «SlatTdviwoy aote-
pov» —TWV QAEyOpEV@V petecpav— eival tooo fpayeia
mov kabotd ondvia tnv mopatrpnor touc. fLotdoo, a-
Kdpun mo Suceldpetol OToOV VUXTEPIVO oupavd eival ol
KOUNTEC OTNV NepilItwor] ToUg, 1] ONAVIC TIC eNoKeyne
unepkepd T Bpayitnta tne {wrjc touc. Iapit parpd-

Pio1, ;1 goprjteg ouoiaotikd «kafyovial» aotapdnia, Ka-
ravalwvoviae to «Kalolpo- nou touc kabiotd geyyopd-
Aouc. AAAG néoo xpovo pnopoUpe va avapgévoupe nwg fa
PEYYEl OTOV oUpavo évag Koprjtne dnwe autie tou Halley
ovav tiaoyidel To nAlako pac ovornpa; Mia xavtn epw-
tnon yia Aapnepd puald, nou anaviiétal oto dpbpo tng
oehitag 20.
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T1 KOl M6)C Vo1 HBaIvoUpiE

O KO2ZMOZ
TON KBANTQN

«Efw, etw ra BiIBAia. / LN @wna n QAugpia.
Aekerc, Aoyol, oAa karw, / Ti Tou KQKou Ta QuAariw,»
—ABavaoioc XpIoTonouAog

1 8A ETTPEIIE NA ZEPEI EAITOIOE

via va Bewpeital poppopévoc;

Zunv exnaibevon Gev agepd-

VETAl OMPAavTIKGG Xpovog o' au-
11 tnv mpopAnpatikn —to oxoieio
gye1 fjén tnv andvinon: ta anapai-
INta Of YPappatikiy Kal ouviaKTi-
k6, Tnv mhokyd pepixev Aoyoteyvi-
K@V EPYWV TWV MEPOTHEVEV MGIVEY,
tig anobeitelg kanowwv Bewpnudtov
via ta tpiywva. Qotdgo, dtav otoug
unoAoyiotég npoonabolipe va «peta-
GEOOUHPE YVIMOEIC WOTE VA PIopouy
va Aeitoupyouv «£funvas, amodel-
Kvuetal ot1 autd dev eival dla doa
Kupine npéner va yvopilouv. O u-
noloylotée npénel va LEpouv meg va
fpouv, nog va katalaPaivouv 11 é-
XOUY TIE1 Kal T1 €X0Uv Kdvel o1 dlAo,
ka1 va paBaivouv and ta Aabn toug
OYETIKG pe dAa touta.

To va «poppaaeics évav unoloyl-
oty onpaiver va Tov KaTaothoelg 1-
Kavd va guvdayel oupnepdopata (edv
o Ilaveg xrunroer o lNava, onpai-
vel 6Tl avtr pdldov eival nmAnywope-
v1 1} Bupwpeévn, ka1 mbaviv Ba tou
avianodmoel To YTUnnpal' va Ttex-
paiper nenombroeic (edv o1 évomdeg
Buvdpeie twov HITA Poppapdilouv to
Ipdk, nder va ner du o1 Apepigavol
npénel va motevouv nwe n fia efval
MEMOACYTIREVT] MPOREIPEVOU Va npo-
orateuBel 1 naykoopa tagn) ka va
Mifidoketm and Tnv amotuxia (edv
v tedevtaia @opd nou kabicate oe
gotiatdplo napayyeilate @iAgto Ka

2 IOYMOE | AYTOYEITOE 2001

oag to fPEpaV WHO, 10MC TNV ENOpe-
v @opd va Bupdote va to {nuoete
kalogmpévo). Touta agpmfee efvan
ta npdypata mou Kalr o1 dvBpomol
npénel va pdabouy va kavouv. I'vo-
piloupe ot1 évac vnoloyiotnc, emi
napadelypatl, pnopel va opoypap-
pariotel £um wote va habéve eyku-
kAonmbiKee YVOOEIC Y10 owpeia ye-
yovditov, aldd autd xabdlou Bev
onuaivel 6t1 o umoloylotnc eival
WOV —TOUAGY10TOoV meplocoTe-
po an’ doo Ba Bewpoldoa vorjpova
KAnmoov mou anmdme €81 Ty 1Kavo-
tnra va apafiile mAnBopa doyetwv
yeyovotwv, AMd, napd ta doa yvo-
pidoupe yia tov Tpono pe tov omnolo
pabaivouy o1 avBponmo dnwe Ko yia
v itia TI vornpoouvr, ta oxoleia
napapévouv otabepd npooroAAnpéva
oto pabnoiakd npétuno mou Sivel
fpgaot) ota yryovira kai unofabpi-
{er v mpaln. O Hhayopropoe tne
pabnone and v npaln anobeikvi-
eval emdjpiog og 6la.

IxetiKd npiopata €Xe1 yivel tng
podac va kabopidoupe T voruoouvn
yprnoponoidvrae Sidgpopoug «Kata-
Adyoug eyypappatoouvne:. Ta Bifli-
onwdeia PpiBouv and culhoyéc pe
Siapopa eibn yeyovotwv —emotn-
HOVIEWY, ROAMTEYVIKWGY, QRO Ko
BpnoKeEUTIKWV—, OAEC pe OTOX0 va
vnobeitouv T1 akpifog opethel va &g-
pe1 Kdnmowoc yia va Bewmpeita «otol-
yelwdoe eyypappatog.. H vmokeipe-
v) 10¢a efval 611 1 pop@oon onpai-

VEl TI] YVOOT] CUYKEKPINEVQV npay-
pdrwv. Ze autd Pefaime efunakove-
Tal OT1 ¢ KOIVWVIA EXOURE OURPG-
vijoel oto nola npdypata Ba npéne
va &fpe1 o xabévag, km pdliota €-
YOUPE anogacicel Nw¢ o polog Tng
exnaibevong Sev efval napd n Savo-
pr] mAnpogopiay.

AMd pnv ta motedete oda tou-
ta, Aev undpyel oUvolo YVOOERGV
nou o kabévac Ba npénel va Katéyel
Aev eivan xaxd, péfara, va yvopiler
Kdnmog mote avagaAdgpbnke n Ape-
piky ko moiwog ouvétale to nmpato
givtaypd tne, alAd eival xakd va
mobetnooupe tn Béon dt1, epdoov
afiler va twa Eéper kanoog, n Hiba-
okalia touc otoug pabntég Ba npé-
nel va povonwArjoer 6An tnv exnai-
Bevon. Avtr n aveidnyn kathotd to
oxoAeio £va DANKTIKG, ayXmTIKO KEm
afidgopo pépoc —onwe fowe éxete
nin avaxaluper.

Ta yeyovota bev ouviotouv to
«vipopa- tng pdfnonge, odte n xa-
Arj yveon toue eival evbeiktikr yia
tn pdpgwon kdnowou. Ta yeyovita
naidouv onpaviiEoe poAo OTO EKIal-
Beutikd ovotnpa enedy npocgépo-
vial yia efevdceis. Kal autd nou «gf
anadov ovixwvs Exel diapoppuos
NV eknaibevor] pag eival o1 efetd-
oelg (e enl to mAsiotov «doXeteg:).
[Mepiépywe, Ta mo onpaviikd npay-
pata nou pabaivouv o1 dvBpwmol
Sev poopoldv va ta Bewpricouv ca-
Qg ¢ Kektnueves yvawoeie. Ilolog




gival 0 owoTog Tpamoe va Kdveie to
NPGOWN0 TWV OVEIpOV gou va evBi-
agepBei yia ofva; Tlde pnopel kd-
molog va katapeper va axolovbrjoel
Hia emituynpevn Kapiépa; AAnBede
611 n katdovaon otn Boovia siva
fBia p' avey ot Ceppavia twv vall
i powdler neproodtepo pe tou Biet-
vap; To eyypdppato dropo Ba pno-
povoe va £Yel anaviioeic yi' autee
11¢ epwtnoeie. Qovdoo, Sev eival ed-
kolec epwtrjoeig ka1 Sev undpyxouv
andéc anavrrfoeic, To va eival xa-
veig poppopsvos onuaivel va pnopel
va kataddfier ti¢ epwioeie, xai va
yvapicel oe Paboc tn oxeniky oto-
pia wote va eival 1Kkavoe va Satu-
novel aiviodoynpéva emyeiprjpara,
To npaypatikd mepiexdpevo tnc ex-
naibevong ouvictaral oto va pabai-
VOUHE va OKe@QTOpacte Kal va £K-
ppdloupe tn OREWT pPaAg PE MEICTIKG
Tporo.

Moo eivan tote to «viépiopa» tng
pdbnone, Ba avapatifote. Eivar 1 e-
towpotnra anodoyrc tou AdBoue, n
npoBupia otnv amotuxia xa1 n 1ka-
votnta eotiaong otn ouyyuon, pe
tnv eAnia va pnopéoete va avanty-
Eete 1 va katavorjoete ma effynon
mou Ba Eexabapiler ta npdypara.

" autd, o tpémog pe tov onoio
peradiBoviar o1 yvdoeie eival modd
mo oNPavIIKGeS Kal an' autég Tig i-
diec. Znuacia Sev éxer to 11 Eépere,
aAdd to na¢ prdoate va to Efpete.
Lwijbwe, doa pabaivoupe oto oyo-
Aeio npokdntouy péoa and tn Sab-
Kaoia tng amootrjthone. AAMd to va
anootnBioete kdt1 Sev onpaiver dn
eiote 1kavol va to Bupdote apydte-
pa, 6tav n nAnpopopia auty pnopel
va oag efvar ypriopn. H mAnpogopia
NoU QIOKTATe 02 Eva OUYKEKPIPEVO
yeviko niaioo Bev efval apeoa ypi-
o1pn oe éva dAdo mhafoo. Km evé-
ow dev pnopeite va avtiotaBeite
otig npoondbBeies tou oyolefou va
oag Unoypewol va anootnBicete ye-
yovota, efval onuavilgsd va avayvo-
pioete ou1 i amhn amootijfion Bev
onpaiver du1 Efpere nodda. H xavé-
NTa Vo QOopvipoveUete Kal va a-
pafidlete yeyovdita pnopel va xpno-
pedel oto va mepvate tic efetdogic,
va evunwodlete toue @ilove oac,
ka1l va kepbiete tndeonukd nagvi-

fia yvaorwv, addd oxelov oe tino-
Ta NEPICOOTEPO.

[Ipéopara, poTnoa toug npontu-
Y1laKoUg qoltnTee pou 11 eiyav pdber
tov tedeutaio kmpo. Avégepav Sid-
popa yeyovita mou eiyav Sibayfel
oe dAka paBripata, wotdoo Gev eiyav
16¢éa av dlec avtée o1 nAnpogopiec
Ba toug ypnoipevav kdnmote. Orav
vnéfala nv Ha epotnon oe pia
TN peramtulak@y @ortnav, ol a-
NAavifoels Tous agopolioay Kupine
v kaBnpepivyy voug Jwif. Eiyav po-
Mg evorkidoe:r fiapepiopata yia npo-
tn @opd, Km £to dxouca moddd yia
payeipikn ka1 ndotpa aldd pou ei-
nav Kal néca and autd mou elyav
pdber otn oyolr toug frav xprjopa
08 npoypappata nou npoonabodoav
va odokAnpdoouv. O1 petantuyia-
kol g@oitntée pabaivouvy doa yped-
fovial yia va @épouv eic népac ou-
yrekpipéva kabrjkovtd toue. I au-
tovg, n pabnon onpaiver andktnon
YV@Oong otnv unmpecia evog oronoy.
AMAd (extog X1 av Bewpeite to va
nepvate tic elevdoeic avtooxond)
dev Ba Ppeite autd to potifo va e-
navalapfdaveral npiv to nouyio,

IMa va gdvoupe toug umoloyiotée
vorjpoveg, npenel va toue Sidafoupe
va KateuBivouv povol Toug tnv ex-
naibevor] toug. Aev pmopoipe andc
va perayyiloupe yeyovata otig pvij-
pec toug, fidm1 Sev Ba Epouv noe va
aflonoijoouy autés T yvaoee. Al-
Ad av o1 vnoloyiotée anoxvijoouy
Kdnowa yveor ektelovrag kdt, to-
te Ba pmopouv kal va tponomolr-
oouv tig Siadixaoieg mou péyp tite
fitav AavBaopéves, "Opola km eoeic
npenel va pabete va xateuBivete
v exknaifevor oac. To yevikd nhai-
010 nApEXel Ta Unootuddpata yia tn
pabnon, km évo to va fiooete mol-
Aég Biapoperikée xataotdoac 1 va
dorkipdoete noddd Siagpopetikd npdy-
pata eivan modd onpaviikd. To va
pnv Efpel Kdnolog nwg va evepyrjoel
OF Pia OPIOREVT] Katdotaon tov whei
va npoonabrjoer va paber moc va a-
vipetwmidel 1o dyvwoto —y1' autd
cuveyiote va npoonafeite va Kdve-
TE VEQ Impaypata, Kol emyeiprjote va
kataddfere yiatl emuuyyxdvere Kal
yiatl anotuyyxdvere. Avubpdote oe
OO0UC APECKOVIOL Va oac Kdvouv Si-

alébeie, mapéxovide gag mAnpogopi-
e nou dev Békere. And v dAAn, a-
naitfjote va oag dibdfouv yia 4,11
pmopéoate va METUXETE aVTIHET-
{ovtae Suokoliec.

To xherbi yia va pabBete —agod
npoonabrjoate va Kdvere Kdt, ano-
tiyate, ka1 Xpnoigonorjoate tnv a-
narvodpevn PorBeia— éykeital otn
thabikaoia tng yevikevone. Aev eivan
apketd va Efpete anmhog moe va Aei-
TOUPYTIOETE OB |10 OpIOPEvY) Katd-
otacr® mpénel va pdbete enione va
YEVIKEUELE T1C YVHOEIC MOU QMOKTH-
OTE, Y10 va PNOPEiTe va T1¢ epappud-
Cere k1 aldod. Edv avtd oag @ai-
veral Guoxoho, tdie Sev eiote mapd
evag OUAAEKTIC GOXET@Y YVOORMY,
XPHCIPGY POVO YO PEpOvV@PEvoUC
Topeic aldd dypnotwv alloy.

Aogaldig, Sev pnopeite va opay-
HaTOmOIEITE YEVIKEUOEIS YWPIC EVOU-
veilintn npoondfela. Avtd wotdoo
onpaiver km dnuoupyia yevikeuoe-
wv mouU eival eyyeviig pn edéyfipec,
nou napapévouy gabapd vnoBetikée,
nou 8ev ouvioTouv yeyovdita, Axdpa
Kl €101, Opwe, pn diotdalete va fa-
TUTIGIVETE YEVIKEUOEIC O dtopa mou
yvwpitete. Avapgifola, nodléc go-
peg Ba oag mouv 6t Kdvere Adboc,
addd empévete va ounpilouv touc
woxupiopote toue. Fevikd, o dvBpw-
no1 aveinabouv tig véeg yevikeiagele,
eneifn] dev pnopodv va yvwpilouy e-
av eivar opBeg 1f dy1. Or dvBpano:
pofotivial o dyvwoto' n npaypati-
k1] pafnon km n Pathd yvaéon dpwe
efaptavral and tnv avunapabeon
HE TO AYV@OoTto, (0W¢ Kal Pe To un
yvooipo. [poteivete Aomndv véeg ye-
VIKEUOEIC, Kal BOTE ET0IP0I Va TIC U-
MEPACTIIOTEITE.

—Roger C. Schank

O Roger C. Schank civai nayxoouicwc
YV@OTog EMOTHHOovac rwv vroloyioraiv
xar yvooiaxos pryeldyos. Karéyer v
édpa John Evans ompv nlextpounyavo-
Aoyia war v emoriun rov vnoloyorv
oro flavemoriuto Northwestern- eiva:
drevfeveric Tov Ivomiroutou emornuaiy e
pdtinone, xabpynrjs wu g, kat Ka-
Bnynoic exmaidevone kar xotvanvixije mo-
Ainkrje oro 610 navemoripio,
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IMepr6dov npone, télog
Me peyddn Aumm mAnpopopnor-

Kape and tnv opdfa mou empe-
Aeitan ko exbiiel to Quantum
otic HITA dt1 ovapatd n éxdoon
TOU apepmEaviEol neplobixon.
Ta Gimgnukd ovpfoiha twy e-
MIOTIHOVIEGY EVWOBWY II0U OU-
peteiyav otnv éxboory katéinfav
o' QuTy TNV andgacn une tnv
nicon noddov nmpofAnudroy mou
oxeti(ovrav pe atéleleg oTnv e-
owTeplKn Sopr Twv evaoewY, He
TRV OIKOVOUIEY touc duompayia
ka1, PePaioe, pe tic nwljoeig
ToU meplodikod otov ayyAo@amvo
Kéopo, o1 onoiec nhfov fev ya-
PUKTNPICOVTaY IKAVOMONTIKES,
‘Etm, n apepixavikr éxdoon a-
duvatotoe va avramorpibei otig
DIKOVORIKES TNC KUpPinig UNoYpe-
OEIC, KOl 1] TEpAITEPW Ael1toup-
yia g frav apgifodn.
[lépavy tovtwy, onpacia éxel 611
«gf avaxddoene Unoypeovopa-

ote ka1 gpeic va Sagdyoupe, eni

LOU napaviog touddyiotov, tnyv
éxboon tou eddnvikod Quantum
—10 NpEToyevee vAIkd tou ne-
profikoyd (ta neploodtepa Kefpe-
va Kal tnv elkovoypdgnon) to
avtioyoape anoxhelotikd and
v apepikavikr ékboor. To na-
pdv TEvYog, Aoindv, Eival to Te-
Aeutaio ¢ nepiddou TV OKTH
XPOVWY TUVEXOUC Kal OUVENoUC
exbooewe tou Quantum ota ed-
Anvikd, EAnilovpe nwg oto ey-
yue péddov Ba vndpéouv o1 mpo-
iunobéoeig exeivec mou Ha pag
emtpégouy va enavaddfoupe, pe
to o aiofnpa euthivne, v
exboon evoc and ta Kalutepa
NayKooping eknaifeutikd/em-
OINUOVIEd mepiobikd.
And tn Béom autry Ba rfela va
EUYaPIOTHOW GAOUC TOUC oUVeD-
ydtec ka1 gilouc mou emi oXTo
ypovia Poribnoav otnv €xboon
ToU meplodikod, Kl QuUoikd d-
Aove toue avayvaotee nou pe -
Baitepo ndboe ke OjAo aykd-
Macav v elhnviky £xdoon.

—Al. Mdualne
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2[TAZOKEDAAIE2

[Itt Vo1 MEEVE N w)pa

Ta patnuanikd me laikijc ayopde. "Evac pavdfne, apod nouinoe to
tedevtaio tov K1Ad poldxiva npoc 230 Spaypfe, vnoddyioe otl 1 peon
T} noAnong tav pobdkivdv tou frav 245 Spaxpée to kKi1AG, Opawe, évag
neddine endotpewe to Kidd poddxiva mou eixe ayopdoe: eneidn fprixe dn
Kdnoa poddkiva ftav gaywpéva and okovAnkia. O neddine oupgavnoe
va mAnpaoer povo 1568 Spoypde via to xihé mov tou avuiotoryovce. O
pavdpne vnoddyroe Eavd tn pfon tipd tou xidoU tov poddxivaw, Kol
twpa T Pprige fom pe 242 Gpaypeée. ITdoa kihd poddaxiva noudAnoe;

2217

Anoxonn ywviag, ATOKGITOURE pia and Ti¢ yoviee evoc TETPAYEVOU Kal
dnuioupyoupe éva opboydvio tpiyevo étm wote to dbpoiopa tov
kafetwv mlevpav tou va eival ioo pe v mAeupd TOU TETpaycvou.
Anodeifre 611 To dBporopa TV YOVIEY UTI6 TIC OMOIEC @aivetal n
UTOTEIVOUOa and Tig unoloines KOPUPES ToU tetpaywvou 1oouta pe 90°,

2218

loa&ior avrirmalor. "Eneiva and to tédog evig okakiotikou nmpatabArfuatoc,
kGBe naiking eixe kepioel, naiovtac pe ta dompa, to o mArfjfoc moptibov
pe autég nou eiyav kepbioel, nailovrac pe ta patpa, dlol o1 dAlol naikeg
padi. Anodeitre du1 Aol Gool ouppeteiyav oto npwtdbAnpa képdioav to Bio
nirifoc naptiBav.

2219

Oixovopta onig dievfivvoere, Yoapyel pia nodlvkatolkia pe téooepa
Slapepiopata oe kaBe dpogo, Ta onoia eival apiBunuéva aboyikd. O
EVOIKO1 EVOC opopou anogdmoay va fdalouv véoue apifpoic otiec niptec
touc. [a va yivel autd yperdotnkav entd ynoela, ta onofa napdyyelhay
oe pia etaipeia mou Xpéwve to yngio n pe n doddpia (yia mapadeiypa, to
yngio 0 rfrav Gwpedv). O évoikol ouykévipwoav 3 doddpia and kdbe
Siapépiopa tou opdgou, KAl To mood mou cuykevipwinke kdlnpe axpifac
t0 KOOTog Twv vewy ymgiov. [lowa
Prpia mopryyelhav;

2220

"Eva iairepo Cevyapm. Bpeite tov mkpdtepo Betikd axépaio tou onofou to
dBporopa tov yneiov tou kabog kK to dfpoiopa twv wigiov tou
endpevol tou akepaiou va Sipotdvral fid tou 17. (G. Galperin).
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Ti &Ival n oKeWn:

«Aev dlaBeTouue kauia euAoyn Paon via va Bewooule
v eu@uia ouveleuyuevn e To owua.»

V., Meshcheryakov

ANTAETEITE TON EAYTO IAZX
PEoa O EVa UNYAvVIpa oap-
0TS PEOW UTIOAOYIOTIKIG Agov-
Krj¢ topoypagiac (CAT), ma e-
KAETITUOPEVT] CUOKEUT| yla T pele-
t g poprakig doprjg tov épfav
dgviwv. Ba fplokdoactav excebeips-
VOGS OF NAEKTPOpayvn ik aktivofo-
Aia ouyvdtnrag nepinou 107 Hz kai
o éva payvnuigo nedio évraong 1 T
Nepinoy (y1a va exouns éva Petpo ou-
yEplone, eiprjobo 6r1 to payvnuikde
nebio tou mAavijtn poac eivar piKpo-
tepo and 107 T), Kan e1¢ mefopa dhav
TOUT@V, 0 EYKEPAAGS 00C MOpPApEvVE]
amodvtoe avermpéaotoe! H nAextpo-
payvrnrikny axktvopoldio n onoia ex-
NEUNETAL And £vav MAEKTPOVIEG UTIo-
Aoyiotn pnopel kaAlliota va alloic-
oe1 To ofjpa nou Aapfdver evac tnhe-
OMTIKGE BEKTNE, Kol dpwc dev Siata-
paooel oo napapikpd tn Aeltoupyia
tou eykepdlou oac! Ero nepifdilov
yUpt) pag¢ emEpAtel Opaypatikn
OURPOPTI O] and Ta NAEKTpopayvn -
Ed KEUpata 61d tov omoiwy pevabi-
HOVIal Ta mAoTe QUoene padlogpuvi-
kd Ka1 tnAeontikd npoypdppata.
néleic pag eival podeypdévec péoa oe
nmuKva Giytua peupato@opmv Kadw-
diwv (to omoin QUOIKA DOpayowy I)-
Aegtpopayvntigd nebia) ebigd de o-
Tav PEVOUPE oTa ihia pac ta omitia,
Hev angyouls MOTE MEPIOCOTEPD QMG
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—ApIOTOTEANG

gva frjpa and kdnowa nAektpkn ou-
OKEUT].

OAa doa avagepaps naparndve a-
notedouv napabeiypata and tn oby-
xpovry emoxtj. Ac Bupnbodpe, woto-
00, TV Kepauvo, o onoiog fev eiva
napd pa NASKTPIKY PKKEVMOT] YVa-
ot otoug avBpdnoug and apvnpo-
veutav etmv, O Kepauvae napdayel n-
AeKTpopayvnTiKa Kupata ta onoia,
eqpocov yprioipononBei o katdlAnlog
Séktne, aviyveuoval og onolabdrno-
e nepioyr ouyvotjtwy. T1 ouppai-
VEl Op6g pe Ti¢ oképeig pac; Ennpe-
dlovron kabBdlou and toita ta K-
pata; E, Aowndv, av efmpéooupe to
pofo mou eviéyetal va viwooupe, o
6An tnv mopeia tng Katayeypappé-
vi¢ Wwtopiag Gev Oiamotobnke moté
1 DOpapIKpY enibpaor) ToU Kepauvoy
OTIC Yuxovontikeée pag Habikaoieg.

Mnopotpe enfone va avaloyiotol-
pe to opatd @we, kabdg ka1 g a-
dpateg aktivofoliee, tnv unéputipn
ka1 tnv unepiedn. [pékeitar opofue
y1a NAEKTpopayvnTiKa kupata. Kava
0 peyalvtepo pépoc tne, TOUt T
aktivofolia @udver dc tov eyképa-
Ao, Kai paliota, dev tov gudver a-
A, adda Sierobiel o’ autov ka1 tov
tiangpval

Tnv adAnleniGpaon evie nAextpo-
pOyvnTIKod KUpatog pe ta Piodoy-
Kd ouotijpata tnv Kabopilouv katd

e ) ErTKEGDANOZ KAl NOHZH

kupo Adyo &to napayoviee n évia-
OT] Ka1 1] guxvatnta tng nlextpopa-
yvnugnc aktivopodiog. H avalntn-
0N NOpapeTp@v Tev nAeKtpopayvi-
TIKGYV KUpAtwy o1 onofeg va eival 1-
Kaveg va eAEyYouv Tnv Katdotact)
v Kuttdpov oe éva frodoyikd oi-
OTnua, Ymple dpne K va o diata-
pdogouy (1], omwe Afyetal, va Tpomo-
nololiv tnv nAnpogopiaky Sopr evde
{ovtog opyaviopod), obijynoe o xa-
pndric évaong KUpata pe prjkog tng
TaLewe ToU YlAlooTopétpou. AKOUn
Kal o' auty thv NepinTon, woTtooo,
bev aveupeétn kapia évbeifn mou va
paptupd 0Tl Ta NABKTPOPayvITiKd
kupata embpoiv kaf' owovinmote
tpéno ot Sabikaoia tng oxéymge,

Mrnwe dpwe Ba eiyape xalutepeg
IpOONTIKEG emTwyiac av npoonabot-
oape, avviotpopa, va efnyrjooupe
NV enibpact Tnc oképne oo nle-
Krpopayvntikd nedio; Molovdt u-
NApYOoUV NMpaypatl cuoksves (pia a-
nd tic onofec ovopdletan SQUID) 1-
KQvEQ va petprjoouv ta acbevéotata
payvnukd nefioc mou mapdyovial a-
mo Tov EYKEQalo —o1 BVTAOEIS TOUG
pddic ka grdvouv ota 107" T—, ta
ev Adyw nebio ovbepia oydon éxouv
pe tig vonrikée Siadikaoiec,

Ze 11 gupnepdopata KataAfyoupe
Pacer GAwv aUTWY TWV APV TIKGY a-
noteleopatwy; H nlextpopayvnrikn

Ewkovoypdagnon: Pavel Chernusky



QUANTUM |/ APEPO )



axtivoPodia evééyetal va pnv efval
telikd n Sabikacia mou evBivera
yia tr YEVeoTr) Twv oképewv.  Eyouv
Hwtunwbel apkerd emyeiprijpata ta
omoia CUVIyopoUv UNEP TNC OUYKE-
kpipévne vnobeome. Tnv empefaic-
VE1 61 pdvo 1 peydin pdda tov nel-
papatikay otoixeiwy, alld kal o Kol-
vig vous. Kpivetre povor oag: Ga bié-
npatte noté, dpaye, o Anpoupyéc to
oAébpro opdlpa va evanobéoer tov
£AEYYO TNC OKEYPIC OF KAMOI0 PIjxa-
VIOPUO NAEKTpOpayviuIKHC @Uoeme
vvwpidovag 0tl n avopipn avbpo-
notnta Ba eixviale ta puotikda tou
nAextpopayvrtiopod tov 200 aiva;
Pavraoteite oe T1 eEoMpPEVIKESG KATA-
otdoeic Ba obnyoupeba av o édeyyog
padlooUYVOTI TWV TOU EYKepalou ne-
piepxdray ota Yépia evoe napavoi-
kou Siktdtopa! [lpokeivar yia evbe-
yopevo aneipae mo emipofo amd tnv
dmoia PAdPn pmopel va npokaléoe
oe évav {wvia opyaviopd n éxbeon
tou oe aktivoPolia, PAafn nov yapa-
Ktnpideta ano v Sudppnén twy po-
PHIKGYV GEONGV KOl TOV 10VIORG TWV
atdpev. EEdAhou, un Anopoveite 6n1
o puBpdg pabievepyou idonaong pei-
GVETAL pE v ndpodo tou ypdvou,
kaboe ka1 6T1 01 mnyeg €viovng a-
ktivoPolioc eivan Suoedpetec, akpi-
Béc ka1 dokoda eleyyduevec, oe a-
viiBeorn pe va padiokipata, ta onoia
Ka gpnva otoyidouv Ko mavwog u-
ndpyouv Sinbémpa kabe otiyp.
Suvowgilovrae, Aomndv, eni tou na-
povIog povo 000 Kataotdoeig alln-
Aeddpinone tou avBpdmvou vou Kal
TOU nAektpopayvrtikoy mebiov gai-
vovta Guvatée. Eite, yio kdmoia me-
PLoYY] NAEKTPOPayYVITIKGY napape-
tpwv, dev vplotatm kapia addnhe-
mitpaot eite, yia dllec TIpé twv na-
papétpav, autn n alAnlenibpaon ei-
Va1 UnapKTI ka1 anofaivel Rataotpo-
ik ya tov eyképaho. Toutn n u-
nobeon Gev avuikeirtal gvig oUyypo-
veg andyeig nepl aldnAeniBpaone pe-
tafl mebiov ka UAneg, £0tw Kal av
Bev BinBétoupe axopn kamoma mhijpn
Bewpin yia tnv alAnleniBpaon eyke-
gdiou-nediov. Molovér: n Bewmpia
toU nAskTpopayvntikoy nebiou odo-
kAnpabnke ané pakpot, 1jén ano tov
1% awdva, efaxodovbolpe va ayvo-

oUe T1 BOTI «VOUGH.
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Mrjnwe dpwe Ba pmopoucape va
urootnpifoupe dt1 dev npikeltal yia
meotiko npdfAnpa kai va avafdiou-
HE TNV aVTIPETHIIION TOU yia To JeA-
Aov; Aowndy, otnv wtopia ouvavtou-
pe modlove emoTipoves mou Kata-
MACTNEaV Je QaIVOUEVIKG «Jn) mie-
otikd- npofAnpara. And ta ndpmol-
Aa oyetikd nmopadeiypata pmopoupe
va emKraleotolipe TNV EpeUva yiua Tnv
imapén efoyrivne vonpooivye, v
napayryodoyia, tny tnlekivroia, ta
taéitia oto mapedBov, ovo peddov 1
aKopn Kol of Kdmowug -mapdldn-
Aovg» ypovoue, K.d.

Ha pnopovoape eniong va UNev-
Bupicoupe ta nelpdpata mou npay-
patonoinoay o fpevavde xnukde Ste-
ven Gray ka o 1epéac Granville Whe-
eler. Enic apyée tov 180u aicva kao-

TaoKeUaoay peupatogopec ypappec
tpifovrag yodlivee pafboug xka Hio-
YETEUOVTAC TO poPTio PECH VIPAaTWY,
Ba SiavooUvrov TAYO KAVEIQ va Xa-
paxtnpioel autl Ttnv £peuva MIE0Tl-
KO rfjtnpa oe pia nepiodo mou mpo-
nynfnke katd exard xar ndéov fun
ne avantuéne tne nlextpikne Bew-
piag Kl TG NPAaKTIKIG TIC EPappo-
yii¢; Katd ndoav mbBavéinia, 6x1.
Kai dpwe, and dheg tig epyaociec tou
Gray, cupnepidappavopévev kal o6-
owv apopotoay enikapa npofinpa-
TQ TIC ONTIKIG, TI)¢ A0TPovopIas Kal
e petewpoloyiac, povo 1 pelétn
TOU yia Tov nAektpiopd Grpooeutn-
ke ova [paxtika e Bamlixnge E-
rawpefae, Kal pdliota xard tnv me-
piodo nou tnc Evaipeiac mporjpeue
o péyac Ioadak Nevtwv,

[Iéoo paxpa éplene autr n eég-
YOouoa mposwmgrdtnta, o avipwnog
nou &jAwoe dul Sev epelipioke umo-
Béoerc! “Towe autde axpifiog va fjtav
o Adyog mou tov obnoe va Siatunc-
gel v dnoynj tou nepl twv fiodo-
YIKGV OUCTNPATGV Uno HOop@T] epoe-
trjpatog: «Aev epgpavidetar n Zakn
Kivnon péow tne dovnone tou Aibé-
prouv Méoou n onoia Sieyeipetan otov
Eykégalo and tn Sivapn tne Bov-
Anong ka perabditerar Sapéoou ou-
vEXGOV, S1aavev Kol 0P0l0YEveV Tpl-
yoeihov Neupwv otoug Mug, npoka-
AGvVTag TOUTOTPOmWS T ouoToln
Kal TNV £KTa0T] TouUg;»

Telikd, ndon onoudmdtnua £xel

yia tnv avBpunoitnta to npéfAnpa
e efiyviaong Tou pnyaviopod otov
omnoio ogeiietal ) Spactnpidtnta Tou
eykegpdhou; To Koykpéoo twov Hve-
pévav Iolitedv avakrjpule tn Ge-
kaetia tou 1990 «Beraetia tou eyKe-
@pdlou», Bidt1 «o1 Bepelicdbelc ava-
KaAUyele OYETIKG pe TNV opyavamon
TOU eyKeg@dlou oTo poplakd xai to
kuttapikd eninebo fdecav Tig Pdoeig
YO TNV Katavonor] Twy pnyaviopoy
N WuyovonTikne Spactnpiotnag
v avBpOmvey ovTwye.

EIKOVIKN npayuatikotnta

[Ipog to mapdv, éva andé ta cofa-
potepa mewotijpia yia tn onoudadn-
Ta TNC EpeUvac Tou eykegdlou ouvi-
oratal otnv avdamruln véwy texvo-
Aoyiov, To dm1 €vo éxouv Ta npay-
pata empefaicivetal and tnv epgpa-
V10T TIC VVOlac TI)C BIKOVIKT|C Ipay-
patigdtnrae.

"Hén andé o 1959, o Sidonpog a-
pepiravie uoikde Richard Feynman
(1918-1988) Sakrpue ot oo péd-
Aov n avBpondnTa, apol ROTAKTH-
OE1 TNV 1Kavatnta Yeliplopod Hepo-
viopévav atdpwv, ba Siabéter tnv a-
napaitn T texvoloyia yia va guvbe-
T2l Ta oavia.  Eva avandvieyo rpo-
to frjpa npog tnv mpaktikr vhomoi-
ron avtrg ¢ gaviactikrig ibéag on-
peinfnke to 1981, drav o1 guokol
Gerd Binning km Heinrich Rohrer,
nou epydlovrav otov eAfetikd kld-
6o tnc IBM, kavaokedacav pia ou-
oKeuT T onoia mepieiye pia eAéy&ipn
povatopikr enagr] petald &bo ote-
peaw oopduov. H ev Adyw ovokeur]
Pprige yia npwtn @opd eqappoyr) ot
CAPOOT] TWV EMPAVEIDY OTEPEGV d-
VIIKBIPREVW@Y, T ON0I0 anooxonouce
otn Aemvopepeiakn efétaor tne GHo-
prie toug. O1 Pedticioeig mou emetey-
ybnoav katd tnv endpevy Gexaetia
odrjynoay otnv ep@dvion CUOKEUMY
IKQV@Y va OUYKpPOTHoouv poplakd
OUYEpOTHpata and pepovopéva dro-
pa otn Paon emdeypevou axediou.
Zrn &uddeln mov édwoav katd tnv
tedetr anovoprjc tou PpaPeiou No-
uned (to 1987), o1 Binning ka1 Roh-
rer Siakrjpuav: «<Emtéloue amokti-
gape tr dSuvatdtnra va ennpedloupe
HEpovV@pEva dropa Kal va Tpononol-
OTHE PEPOVOPEVO Popia.»



[

H eféhifn aunr onpatodiinoe T
yévvnon pag veéag texvodoyiag, 1 o-
noia €xe1 yiver mhéov yvwotr we va-
vorexvoloyia, Tloe Sixaiodoyeital to
npifepa «vavo-»; H tumxr andota-
o1 petady atdpwy Ot OURIUKV@LE-
VI Kaudotaon tne VAng avépyetm
ora 107" m nepinov, eve n yopaxtn-
prouiky ypapmkr Sidotaon pac tu-
mErg poplakrc doprie ouvuiBépevng
and exatovidbee km y1hidbes atdpwv
efvan 107 m, 1j 1 vavépetpo.

H onpaoia tne epyaciag twv Bin-
ning ka1 Rohrer étuye dpeone ava-
yvopione 'Oy andoc tove anevepr-
Bn vo fpaeio Nopmeld, add enaxo-
Aovifnoe ka1 pia yiovootuifafa em-
otnpovikig épeuvac. To mArjBog twv
nebicv nov ennpedotnkav fenépace
rdfe nponyotuevo: guomkr, nhextpo-
viky, frodoyia, 1atpiki, yepoviolo-
yia, kufepvnriky, mxoloyia, téyvn,
Bpnoxein, emotnpoviky gavracia...
Alaviioupe nAfov pia nepioSo mou
noddoi tnv anokalodv «vavo-fiopn-
Xavikn enavaotaons,

Me Sefopévee tig Siaypagpdpevee
evofwvee mpoonTikée yia tr peddo-
vilkn avdotuln tng vavotexvoloyi-
ag, kamoleg napatnprioel tou Feyn-
man, nou eifav 1o @ug tne dnpood-
tntac to 1984, anoktodv eémipetiky
emraipitnta. O Feynman Satine-
o tnv toAunpr 15éa 61 Ba fjrav Gu-
vatov va Kataokeuaotel évac kPa-
VIOUNYaviKoS vmodoyiotne, dnou to
podo twv Aoyikdv otoryeiwv Ba tov
avaddpfavav pepovopéva dropa Ka
1ol mede efediybnke n xatdotoon
OtV mpaypatigdtna.

Katd tn Sexaetia vou 1980, o1 v-
noloylotée frav 1Kavoi va eyypd-
pouv Bebopéva pe murvdtnta nAnpo-
popiag 1 nepimov pmt avd 10" &-
topa. [Na évav Tumkd atopikd dyko
10°* m®, xdBe ovoiyefo pvipne yo-
pnurdnrag 1 pmrt kavalapfdver
107" m®, dykog o onofog avtiotongel
OE p1a ypappiky didotaocn avd pmr
g tdfene tav 10° m = 1 pikpdpe-
tpo. 180y, Aoindv, yiati ta toum twv
onpepivay vnoloylotay Aoyilovia
WG PIKPOOTOIYEIQ.

To péyebog twv loyikdv otongei-
WV OTOUC enefepyaotés val pev £yel
nhnoidoel TRV OeploxT Tou vavopé-
POV, ANy OUwe aEdun pevel va Ka-

Augbel Spdpog domou va @udcoupe
exel. O1 exdikoi npoPfAénouv dt1 n no-
paywyr vavootoixeiov —a&nlab,
TOIN [E NUKVOLNTA OLOIXEiwY mepi-
now 1 pmit avd 10%-10° dropa— npd-
Ke1tal va apyicel tny endpevn Sexa-
etia, mapd To YEYovog 011 eKKpepoiy
akopn apketd npofArjpata ta onoia
MPETIE] VO OVTIPETWIIOTOUY,

"Eva and ta npoPArpata yia ta
onoia yivetal Adyog ouvictatal gto
0T1 1] oUyxpovn oyebiaon KukAopd-
twv efvan enfnedn (ta otoiyeia tomo-
Betodvim oe €va K to auto enine-
&o), énep onpaivel nwe n petdfaon
otig tpiofidotatee Sopee Ba anait-
oe1 Propnyaviey avdntuén Ko npo-
cappoyr] twv pedéduv tng vavote-
xvohoyiag. Or npoontikée yia v a-
VAMTULN TOT PE MUKVOTTA OTolyel-
wv 1 pmt avd dropo napapévouv a-
PeParec, n yevikrj vdon dpeg €xer ex-
fndwlel cagéotata: ouvexnc opi-
KpUvon twv OTOIXEleV (Twy Tomn
pvijpne, twv enefepyaotav, twv e-
Aeyktov) pe anwiepo OTG}0 TNV Q-
vamuln g texvoloyiag twv Aeyd-
pevav kprordlloy repapmit (Snla-
b1, kpuotaldwv yopnuxrdintac 104
pmt). Ko orjpepa axopn, otig HITA
ka1 v lamwvia fpiokovral vnd elé-
Aifn avapibpnta npoypdppata otny
ratedbuvorn auty, nov kKootilouv e-
ratovrdbes exaroppipia Sokdpia ka
ota onoia ouppeteyouv bexdbec 16:-
wWTIKES eralpefeg ka1l Kufepvnuikol
opyaviopol npowmbovtag v avdmu-
&n té€rolwv vavotexvoloyiov,

Le toldtn axpifeic tnv nopeia yev-
viinke ka1 n évvoila tne «petapop-
tworce, To ovmadeg nepreydpevo tng
pmopei evkoda va oulAngel av pei-
voupe oto ndaito tng vavotexvolo-
yiag. Ac Bewprjooupe, Aowndv, tov av-
Bpaimvo eyképado, o onoioe oipgpw-
Vil Je TOUC VEUPOPUTIoAGYOUC TIEplE-
xe1 nepi toug 10° veupdivee avd xu-
Piké x1hiootd eykepalixod 1otou. Av
Aafoupe undwrn 6t o eykepalikdg
pAoidg kavakapPdver dyxo nepinou
107° m", apxef évac anddc moddamla-
C1a0R6¢ Y1a va nposdlopicoupe o ou-
vohikd nrjfog twv veupovay. pd-
Keltal yia évav KuploAeKTIKG aoTpo-
vokG apifpa: 10M,

YnoBévovrag nwe to kdbe pmt av-
Bpoymyng pvipne anaitei évav tou-

Adxiotov veupwva, katakyoupe du
to oMKd mAnpopoplard mepiexopevoe
TOU EYKEQAAOU Meplypdgetal and tov
ambps 10", Ac pavractovpe topa
611 pe Kanowov tpino Katopboivoupe
va eferdooupe tnV Katdotaon twv
VEUDGV@Y KUTTApO [Hpog KUttapo, £-
101 wote va edakpifoooupe ta gu-
oI Yopaktnplotikd kdbe veupoiva
tou eyke@ddou. Katdmyv «petagop-
TWYOUPE» QUTG TO «OpYEID» OF Hepl-
KA TOU TEpapmit (pe Yopnrikotnta
pvrjung nepimow 10” pmru). “Eva té-
To10 «Efunvos tomn Ba pnopovoe va
evowparwlel oe évav npocwmxs u-
noloyiot 1 otov eheyktn evic aotu-
VOpIKoU-poundt. Ba pnopoioaue e-
miong va to fdlovpe va neprpeépetal
otov [laykdopio lotd. Aebopévou du
n copwbeioa mAnpogopia kat' ava-
YEINV QEPEl AMOTUNMPEVA MAve TI¢
OPIOPEVA MPOCGIIIKG YOpaKThpIoTl-
Kd, Bev ovepeitan Pdong 1 oxépn nweg
fa frav fuvatdv va egofidooupe
toutn v Eexwpioty per nAnpogo-
piag pe tnv 1Kavdtnta va Aappdver
g Sikfe g anopdoeic —pe dila
Adyia, va napdyer véa mAnpogopia,
NpAaypa mov onpaivel va oxéntetal.

"Eto1, auté to vnobetikd «xdTis
10 onoio yevviiBnke and tn odpwon
TOU EYKE@AAOU Kal TI) HETaQOpTaan
tne mAnpogopiag o8 éva umoloyloti-
KO OU0TIpa Eival yVeoTo e Katd-
0Ta0T E1KOVIKIGC NPayRatiKoTnuac
ka Siakabopiler tnv aviidnyn n o-
nofa Srapoppavetar Pdoer twv em-
LEUYPATWY TIe vavotexvoloyiac.
ApVnTiKn npayperTiKoTnT

Ac Bewpricoupe tipa to npdfin-
pa and pa alAn ontkn yovia, agrj-
VOV TAG Mpog To mapdv Katd pépoc to
aiviypa ¢ odpwong Tou eykegpdlou,

Pavraoteite du elote évag unya-
vikdg oyeblaone ka1 vdonoinong So-
pov kal nwe £xete otn Sidbeor] oac
kdbe Suvard ouvluaops atopov. Ga
prmopovoate eKoAd va KOTOoKEUdoe-
e pia ogaipa, fvav KiPo 1 éva Sa-
ktiiho. Ka onig tpeic nepintaioeic,
npdKeital yia oxrjpata nov fa ta a-
vaoupate and Ttnv npoowmkl oag
pvrpn. Qotdoo, edv npoonabovoarte
Va avanapayayete to oxrjpa piag yio-
vovigabae, av pn 11 dAdo Ba xper-
afpoaorav pia Aentopepr gotoypa-
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@ia, evedy modd neproodtepo Ha oog
fonBotoe éva axpféc fidaypappa tng
fidraéne ddov tov atdpov. Tovta
0 VONTIKG neipdpata Neplotpépo-
Vol yUpw and d,t1 ekAapfavoupe we
vekpr] UAn. Ac mpoxwprjcoupe, Aol-
ndv, napanépa Km a¢ npoonabrjoou-
HE VA KATQOKEUVAOOUPE Eéva Poplo
DNA, o omoio anotelel éva pdvo and
ta avapifpnta cuotatikd otoixeia
TV VEUpavew tou eykegdlou, Tlpd-
KEITal Y10 £va npaypatikd andoyota-
to npoifiAnpa —apkel va KotapEpete
va yaproypagrjoete tn poplaxr So-
pr. Katdmyv dev éxete napd va avoi-
&ete To makéto pe va dropa (mou «a-
YOpaoates OT0 KATAOTNPa atopwy)
ka1 va oopwbeite otn dovleadl
[Mponyoupévae, dpwme, evieikvuta
va peletrooupe TIC YOpToypaQroelg
1 ta evieberypéva ouyypdppata npo-
KEIUEvou va S1amotoooupe oe Tl Ei-
doug popra Ba kavaknéoupe —oe £p-
Bra f oe dpia. Atuyee, ta emotnpo-
vikd neplodixd Sev pac npoogépouy
Kapia andvinon o¢ npog autd, alld
OUTE KAl WC MPOC TO EPUTNHA NG¢ va
ouvBéooupe éva veupwva, 1, yia va
npoywpricovpe pepikd fripata napa-
Kduw, fvav avBpdmvo eyképalo.
IIpoc to mapdv, n emotipn ayvoei
Katd ndoov to anoté eopa twy npo-
onafieicy Ba efval fuviava 1 vekpd
—£va OKENTopevo avuikeipevo 1 a-
nAoe évae owmpic and dropa.
®rdoape o' éva onpeio 6nou n Ae-
yopevn «napadooakr emotipn» fpi-
oketal o abuvapia va avianokpifel
OTIC ammTHOLIC TIC onolee eyeipouy
o1 npoodeutikee Tdoeic. Ag' evog, o
nelpapatikée tne pébobor &ev mpo-
o@épouy axdpn tn Suvatrdinta yia
tn Arfyn Gefopéveav oyetikd pe vig
embpdoeig v efwrepikav Huvd-
PEWV OTIC VONTIKEC Hpaotnpotnteg
tov avBpomvou eykepdlou —1, a-
VIloTpdgme, oYeTIKd pe tic embpd-
gelc TV avBpomvoy oREPewY OTIg
HETPNTIKEG OUoKeuEs. Ag' etépou, o
avoAUTIKGG TOPEaS TIe EMOTIHnG a-
Suvatel va npocthopioer tn Siagopa
avdpeca otic epfhec km Tig dfieg o-
pafec avdpov, avdpeso ota oKeNTo-
HEVO Kal Ta I OKEMTOPEVa Joplakd
ouykpotpata. Kar n kavavonorn v
omofa eméntodpe Sev npéner va £y
AeKTIKO Yapaktrjpa —Oev pag eviia-
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géper Sichou moloc poopel va piirjoe
yia to Bépa evgpuécTepa Kal HaKpo-
aoxkedéotepa yperaldpaote pia Sopikn
KaTavonon —pia Katavonon 1kavi
va napdoyel tn pdon yia Ty Snpioup-
yia weyvnuic vonpoouvne. Ebdd to
Kpitrjpio eivar Eexdbapo. Edv 1oyvu-
pildpacte 6T1 yvwpiloupe noe napd-
YOVTAl Ta NABKTpOPayvITIKG KEUpa-
ta 1 01 OKEpeIe, MpéEnel emiong va &E-
POUHE KOl MG VA KATAOKEUATOURE
eva pafidgavo 1 évav TeYvI|Ti eyKe-
pado.

Ano vnv dlAn mAevpd, n neipapa-
ukrn guoiky ka frodoyia névuyav
va xe1pilovual pepovepéva dtopa Kal
uépla Kol vo Katackevdlouv atop-
Kd gupnAéypata ta onoia ouviotogy
toug dopikoue AiBoug tne épfiog km
tne dfiag UAng, 1 THWV OKEMTOHEVWV
Kal QI OKeNTOUEVIY OpyavIopov.
(TTpog to napdv, n vlonoinon autrg
e Suvardunag nepropiferal oyebov
QIIOKAEIOTIKG 0TQ EMOTNUHOVIKGD £p-
yaotripia. Méxm oniypne, pévo o va-
VOTEXVOAOYIKGC EAEYYOC TWV ONTIKGY
Siokwv (CD) Kal TV Pnelagovy pi-
vieobiokwv (DVD) éye1 ewoédBe1 oto
Propnyaviké eninedo.) "Exm, n ava-
Ojmnon ouveyieta. ITowo ouppere-
xouv ¢ auty; Beoddyom, froddyor,
QUOIKOI Kal, (PUOIKA, OUYypageic e-
MOTHUOVIKNE Qaviasiag.

E¢ tolito tov aykabdomapto Spo-
po, empdalleton va emonpavoupe moe
I avamapaywyr evig OKEemTopevou
npotunoy, avelaptrtwe Tne aptiotn-
tac tne enefepyaoiac tne, Gev mpd-
KEITOl MOTE va ano@épel éva anodu-
TGN TAUTOOTIHO aveTitono, aldd oute
ka1 va efnyrjoer yiarf va aveituna
evbeéyetanr va fiagépouv. BAénete, ta
PUOIKA XOpaKTIPIOTIRG TV atdpwy
gapWvovTal and perpniikd dpyava.
Me dhlda Adyia, Sev eivar Suvatdv va
oapwboliv napd pdivo perprimipec na-
papetpo. g onfjpepa, evioltolg, fev
gxoupe KatopbBuoel akdun va egeud-
poupe KAmola COUOKEUT, 1Kavij va
dapdler tic oxéperc. Ku iowg o fa-
o1koc Adyog y1' autd va éyKeltal oto
ot1 o1 okéwelg Sev pnopel va eKQpa-
otodv and oratikd odvola atdpav,
1vtov Kol popiwv. H okéyn eiva ex
puoeng Sinbikacia, kivnon., Dvaopi-
{ovpe dT1 KAT1 Kiveital, Opwe ayvo-
OUPE TO MWC,

"Evo1, n npoondBeid pac va -
oupyrigoupe évav texvntd vou Gev
pmopel mopd avaykaotigd va ouvié-
gTal Je THV avakdluygn tou tpiémou
pe tov omolo Aeitoupyel o eyképaloc,
AuTto to umépoyo «Gpyavos pac yapi-
OTNKe and T @uorn, 1) and to Beod.
Qatdoo, 1 épeuva pac ogeidel va e-
dpdleTal otic OUYYpOVEC QNOPELG ME-
pf Tou kéopou, otig xihietieg avBpa-
mIvIg epnelpiag mow ouvnyopel Uneép
TG OUVEXEIAE TG YVWOTGS Kal anop-
pimtel, edv 0Y1 T1¢ MEPIOCOTEPEC QIO
TIC VONTIKEC KOl MEIPpapatikeés and-
neipec yia gva «dlpa» otn peragu-
01Kl mpaypatikdtnia, tdte touldd-
Yi0Tov tnv npoobokia 611 mapdpoleg
npoondBeieg Ba anoddoouv enoiko-
SopnTird anotedéopara —dnAab, 6-
11 Ba ofnynoouv oe npaypatikd a-
VIIKEIpEVA eUpelag Xprjoecc.

[Mopd tadta, n opbéboln emotn-
Bn mapapével npookoldnpévn otig
apyec tne ko oiyei. O Adyog efval
amide. And tn pia mhevpd, habgvou-
pe éva efalpeTIKG PovTELD TOU EYKE-
@dhov, to onofo faciletal oe éva oiv-
Beto axépaio ovotnpa anaptil{fpevo
amé nenepacpéva to mArnbog otm-
yeia mou Asitoupyouv emi tn Pdoe
tne pevagopde nAeRTpEoOY @optiou
1 tre Sifyeponc ToU nAeKtpoviakod
unooguotpatog, Siafixacieg 01 omoi-
eg apgdtepes obnyouv ot pevafifo-
on ka Tt Afjgn mAnpogopiag kwd-
KOMOIPEVIC He Gpoug Mapapetpwv
tou nAextpopayvntikod nediou. A-
md v dAlAn, neproodtepa and exa-
0 Ypovia Npaktikg neipag otn Ypi-
o1 TEToIWV ouotnpdtwy dev éxer é-
pel OTo Que, eiTe CUUNTOPATIEG eite
¢ amoTEéAeopa OKOMIPNG Epeuvac,
v napapkpy enfbpaon tne nhe-
KTpopayvrukne aktvofodiag otig
puyovontikég Sadikaoies.

Me dla Adya, and tn pia mAeu-
pd EYoUpEe TOV UTIOAOYIOTI] we TO Te-
Aeidtepo poviédo tou eykepdlou, e-
v ard tnv dAdn eivar navrote Su-
vatdv va Ppodpe éva odvolo napa-
pétpwv nou Sev Ba xavaotpéger al-
Ad Ba tpomomolel, KATA CUYKEKPIPE-
vo Tpono, tn Asitoupyia twv avel-
OTOATOV, TV MUEVHTEY, Tov Tpavil-
oTop Kal odwv twv dldwv ouotatl-
KV povdbov tou ev Adyw vmodoyi-
otn.



Ondte, avaxinte to elfjc epatn-
pa: Mnopel évag vnodoyiotre, tapa
f oto anwtepo péllov —axdun km
évac unepunokoyiotric epodiaopévoe
pe TEpatoin—, va povielonoijoer
tov aviipamvo eykégalo, fotw Ka
npooeyy1oTikd pdve; Kavd ndoav m-
Bavdtnra, dy.

Mpodiaypagoyevn
npaypatikétnta

«KoAd», eviéxetal va Siepwinbei-
e, «bev undpyouv dAla poviéla tne
yuxovonukne dpactnpiotntac» Ei-
val jia Kavdotaorn pdilov nepinko-
Kr), 1| onoia Xprilel nepaitépw enel-
ynone Paveaoteite kdmolov mou dev
yvwpitel xabédou guokr alld em-
péver va pdBer onwolfnote nae Aer-
voupyei éva avtokivnto. T1 Ba énpe-
ne va eéetdoel autdg o GvBpwmnog;
Toue tpoyxove, tov clacpwtrpa, tov
kivuipa 1 v defapevij xavoipou;
Ze¢ tehkr] avdlvon, xaveic Ba pmo-
podoe va paviégel déu efval n kad-
on tne Pevdivne exeivn mou Kivel to
autokiviito ka1 va Snhooe du n
Kadon anotedel tn {nrodpevn apyr
Asrvoupyiog vou autoxivijtou. Toy-
t 1 eénynon, pedovdit Ba 1kavono-
odoe pepikode avBpanove, agrivel
eva yaivov Kevd avdpeca ¢ autd to
oUpNNEpacpa kKai, eni mapadeiyparti,
tov kikho Carnot, o onofog pag npo-
GEPEL Ta MOCOTIKA OToIXEla yia Thv
andédoorn tng pnyavric. To G0 aln-
Beder xen oe 4,11 apopd ) dpaotn-
protnta twv veupovay, M'vopiloupe
noAAd YapaTnploTIKd TV VEUPW-
vwv: tr Sopr, tn ymukrn cdotaon,
0 Yapaktrpa twv pocv Sidyvonc,
t1¢ Beppuké ouvbnkee, tnv Katavo-
p1j Twv NABKTPIKGV Kal payvijuikav
nebiov, tnv nlextpikn km Beppixr
aywylpdinud voue, K.0.k. Mokatai-
ta, efakolovBoipe va pn Giabétou-
HE andvinorn yla o epatnua mov Ku-
piwe pac anaoyodel: Ioa puomkrn &-
abikacia ouviotd tnv unokeipevn Pd-
o1 g Yuxovonuikig Spactnpidin-
Tag;

Ihbavév va yperdletan va avaxa-
Atwoupe Simocbnuikd to Spdpo nmou
Ba pag obnyrjoe: oe éva nolotikd km-
vVOUupylo, un NAEKTpOPayvITikd po-
viedo tou eykegdlou, éva povielo

to onoio dev Ba fooiletar otn peta-
popd nAextpovieov 1 dllewv @oprti-
opEvay owpatifiov 1 atg heyeppé-
VEC KQTAOTACEIS TOUL,

Ex npooipiou anoppintoupe tie o-
noleodrjnote npoondbeieg eloaywyric
UNEPQUOIKGV EVVOIGY GG EKeiv)
tou «fiodoyikod nedfous, Ynevbupi-
{oupe dt1 n perdboor nAnpogopiag
(Y1a va pnv avagépoupe tn Snpioup-
yia tne) npoimobétel kanolov vAikd
popéa. Asv yvupiloupe napd Sio po-
vo ouoieg katdAdnAec yia va avald-
Pourv évav tévowo pdlo: ag’ evdg, to
nAextpopayvnuikd nedio xai, ap' e-
TEPOU, Wi ouoia oUyKeipevn and d-
Topa Ta onoia pe tn oelpd Toug ou-
YEPOTOUVIAI amd nputovia Kal Ve-
Tpdvia (mou oynpatilouy Tov muph-
va) Kal and nAextpdvia nepipepope-
va néEpI§ tou muprvar otnv npaypa-
LKAt Ta, Ta nAektpivia katalapfd-
vouv to peyaddtepo pépog Tou Gyxou
tou atdpou. Aelopévou du tdoo ta
npwtdvia 6o0o Kal Ta RAeKIpdvia §-
Youv nAektpIKG @optio, 01 Seopikég
duvdperc now avantiosovial petafd
v atdpwv, duvdpelc nlextpopa-
yvnuikng guoewg, Siaopalifouv tn
guvoyr] kdBe tepayiou g ev Adyw
ovaiag. Evroutoig, to fHio 1o tepdyo
UvAne napapével «nlektpopayvntikd
oubétepo» epdoov fpioketal oe 100p-
pormia,

Ag oTpEWoUpE THPA TNV OpocoyT]
pac ovo e npéfAnpa: Mg eivar
Guvatdv, xpnoponoiwvrag éva mivo-
Ao oubérepwv atdpmv ta onoia oup-
petéxouv oe jua nepindokn nAektpo-
payvnukr adAndenibpaon, va napa-
yayoupe ka va peradoooupe ninpo-
popia Ywpic va hiatapdéoupe tnv n-
Aextpixy] ouBetepdinta tou ouyke-
kpipévou ouvolow; Tnv andvinon
dev Buoroleudpacte va tnv avaka-
Atypoupe. Ba whijooupe v nAnmé-
orepr opdba avdpav. Egdoov ta d-
Topa ouveyovral peradld toug péow
tv Seopikav Suvdpewnv, ka Sebopé-
vou 6Tl To Tepdx10 tng vAng we dlov
anotedei éva eAaotikd, Katd to pdl-
Aov 1f fjtrov, péoo, n Shavapayr mou
eqpappoletal oon Bfon 10o0pponiac
twv atdpwy Ba Siobobel oe oddkAn-
po to tepdyio. Av Spdooupe otn pia
mAeupd Tou vepayiou pe Sivapn ou-
YEeEpIpEvTG poperig, Ba katagepou-

pe va napaydyoupe €va oplopévo ox-
pa tneg iag @uoewe oty anévavtl
nAeupd.

"Onae einape vopitepa, pnopotpe
VO UOOUPE o8 £va pnYdavnpa unodo-
YIOTIKIC afoVIKIC Topoypapiac Kal
va efeTdooupe tnv eniBpact tou nAe-
KETpopayvnurol mefiou oun Aertoup-
yia tou eykepdlou pag. Iov Ba émpe-
ne opwe va fdloupe vo kegpdl pac
yia va aviyveuosoupe tig mBavee em-
fpdoeig twv pnyavikov Suvdpewnv;
To amlovotepo and ta Huvard neipa-
pata bev anarvei tov napapikps e€o-
mhiopd, kabdtl ta edaotikd Kipata
vndpyouv nmaviou. Ta pnyavigd po-
Adéyia yrunotv va Bevtepdlenta, and
v trAedpaor Gev mavouv va akoud-
yovial wvee kal kabe Aoyric dAAoi
nyo1, to tnAfépuvo koudouviler —o-
Aa avtd cupPaivouv péoa oto 1Bio
oag to onitl. AAAG ka1 dtav Pplokc-
PAOTE OF avoIYTO Xopo, aKoUPE TO
Bpoiopa vwv @uldmv, tic ndprec va
Bpovwouv, to orpiyElMopa tov @pé-
vy, To Bpuynbpd tov pnyavey tov
aeponddvav. EmmnAéov, undpyouv
puokd ovpfdavia ta onoila Sakpi-
vovtal yia tov évtovo Bdpufo mou ta
guvodeiier: ndpte yia napdfeiypa tic
Bpovtée twv katayiBuv f§ to und-
kuwxpo founté tou oziopol. Ennped-
fouv dpaye térowa yeyovéta tnv av-
Bpamvn yuyovontik Spactnpidtn-
ta; Katd PBdom, dx1. Awdn, ot’ ali-
Bela, nec Ba pnopotvoe va ouvtelei-
tal o gvotabnc oYnuaTiopoc oxfpe-
WV 0F Evav eykepalo mou n Aeitoup-
yia tou otnpiletmn ota edaotikd Ki-
pata vnd ouvirikeg mhrjpoue nxnt-
Kfj¢ avapyiag, tnv onoia tpogodo-
toliv tdoo n giion doo Kol 1) ndvta
nodvdoxokn avbpwnotnra; O Anui-
oUpPYGE Mpovonoe va Npootatelioel
tov eyképalo and tov Bopufadn ne-
piyupd Tou.

Mnopotpe va Siepeuvijcoupe tnv
KATdoTaon eKteAoviag neipdpara,
Iapre ma yevvritpia rixou (nou ou-
viifwe Ba tn Ppeite HiaBéopn ota
oyohikd epyaotiipia), ouvbéote tn pe
aKoUoTIKd Kal mpoonabriote va npoo-
doploete To AVHTEPD KOl TO KATHTE-
PO GpI0 TWY AKOUCTGV CUXVOTHT@Y.
Me to kavwtepo opio dev Ba ouva-
virjoete ooPapée Suokodiee. Ztnv ne-
ploxT OUYVOTI U@V [0U EKTeivetal
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katw twv 20 Hz, o1 pepPpavee tawv
AKOUOTIEMY DaUoUy va napayouy oa-
peie Tovoue, kal otn Béon toug ako-
yovral povo kg, H tpn (20 £ 10)
Hz eival amodvtwe 1kavomoinTiky
Yld TOUC OKOMOUC pac.

Anevavtiac, Ba duokodeuteite no-
Mi neproodtepo va npoobiopioete o
avetepo opio. Ovav n ouxvdrnoa
tou fxou vnepPaiver ta 18 kHz (tnv
MEPIOYT] TOU AVWIEPOU oplou e
avBpomvne akorc), aduvatovpe va
npootiopicoupe ti¢ pevafolée otnv
£vtaorn tou nyou pe akpifeia avdio-
Y1l EKEIVI|G MOU emTuyXdvetal otny
MEPINTMON TOU KATWISpoU opiou.
Mag gaivetm oav va ouvexiloupe va
«UKOUPE» TOV Y0, dpwe dev npikel-
tal napd yia kabapr akovotikn peu-
baiotnon. Linv npaypatikdtnta, ei-
val afiivato va evionigoupe tnv a-
kpifr ouxvdtnta énov atovel n a-
kouotiky evawbnoia. Ta meipapata
autol tou eiboug Hev npéner va e-
navadappdavovrar vnepfolirad ounyvd,
d1011 adicie o nelpapatiotc Ba ap-
YIOE] VO UTIPEPEL QIO NTOVOKepaAoUe.
Apgel pdivo va Slamot@oete npoow-
MK 0T OVLOE Undpyel pia tétola a-
KouoTikn wevdaiobnon.

Zinpldpevor ota amotedéopata
napdpoiny  yuyohoyikoy neipapd-
LWV, PUnaivoupe otov melpacud va
napabeytolipe v Unapén kdnolag
1N Katvacotpentikne alinlemibpaong
avipeca otov eyképalo Kai ta ela-
otikd Kupata. {dotdoo, o autd to
onpeio ava@uetal éva véo npiPfAnpa.
Ta nynukd kdpava pe ouyviétnta
mepi ta 10° Hz éyouv prikog Kipatog
1 exkarootd nepinovu. "Etm, xaboc é-
va tétoo kupa hadibetar péoa otov
eyképalo, emdyel Talavrooee peyd-
Aov atopikdv ouykpotnpdtoy nou
anotehotvral and 10 dropa. Kawd
ouvEnela, av to otolyeio tne avBpa-
mvne pvrjung dev eivar éva atopo 1
géva vavotoin alld éva pallov «pe-
yado» puxpotoin anaprildpevo and
10" dropa, ta ehaotikd KUpata pe-
tatonidouv tavtéypova 10" «xkelid
pviunes. Onwe evkoda avuilapfd-
veral Kaveic, éva elaotikd KUpa pe
RHKOC THE tafewme Tou EKATOOTOU El-
val afiivato va edéylel yopiotd to
kaPéva and ta 10" autd kehid, Hi16-
T1 €va KUpa Tétolou purkouc abfuva-
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tei va perafdder tnv Katdoraon o-
noloudnjnote keliod ywpic va Siata-
paker Toug KovIIvOUC Kol paKpIvoug
tou yeitovee. Katd tov Bio akpifoc
TPONo, To KUpa nou ondlel otnv ma-
padin katafpéxel tavtoypova 6la Ta
QVTIKEIpEVA MOV 10an£YoUV amo tnv
kopu@n tou. Me dAla Adyia, edv ta
eAootikd KUpata dvtee ouvielody
He KAnowov Tpone otnv yuyovontl-
ki Spaotnpidtinta, npénel va xapa-
KInpiovial ano prjkn KURatog mou
dev unepPaivouv to 1 vavopetpo, to
ONoI0 aVTINPOCWIIEUEL TO TUTILKO pé-
yebog twv popraxev Sopcv tou eyke-
gpdlou (napabeiypatog xdpiv, 1o po-
pio vou DNA éxe1 diaperpo 2 nm), [Na
va napaydyel xavelc talaviuoeis pe
TET0l0 PIKI KUpatoe, Ypeiddetal ou-
yvatnteg mou unepfaivouv Tig pep-
Keg exatovuddeg GHz,

Evpnra! Kau evhiapépov kpuife-
tan ebo. Afiler va emonpavbei dn
QUTI] 1] OEPIOXT] CUXVOTHTWY TWV e-
AQOTIEGY TOAOVTGOORMY TOPAPEVE] a-
npooTEAGOTY OTNV N21papatiky ¢u-
o). Aev Siabéroupe Kanoa pedodo
MOoU VO pag EMTPENel va mapayoupe
oe Taktikiy fdon unepriyouc oe umne-
puynlée ouxvotntes pe eheyxopeveg
NapapeTpoue, KAt mou anotedel npo-
anaitoupevo yia tn hiefaywyr guo-
kv neipapdrev. Molatauta, n #)-
Aenpn neipapd oy oubénote otdabnre
avungpfAnto epnodio yia tn @iiépeu-
V1] avBpandtnta oTov ayeva Ttne va
katavorjoel tn ¢uorn. Ka yia va em-
KoAeoToupe Eva anto mapdlerypa, 1)
PUOIKT Ty peydloy opdboy atdpov
katavonfnke eni twv nuepev tou
Maxwell ka1 tou Boltzmann, éotw
kal av avtr kabavtr n Gnapén tov
atopwv Hev anobeiytnke napd pdvo
apod o1 Suo yiyavieg g emotniung
giyav expetprioel to flo touc

Eni tou napdvtoe, éxouv npotabel
bexddec pnyaviopol yia tnv amobi-
KEUOT) Kal Tn petddoon Sebopéviw
otig Brodoyikée ka1l avipyaves popia-
Kég opég, petaly twv onoiwv nepi-
Aappavovial Kk to owovel eAootikd
novréda. Ag efetdooupe ev tdye: éva
amod autd, To omoio, Kaitol onuepa
Bewpeitar AavBaopévo (oupgova pe
NV Epatovca avtiinym), eéakolou-
Bei va xivel to eviiag@épov Kal va ou-
CNTIfTal eUvpfae: npdKeItal yia to jo-

vi£Ao mou npdteve ot bekaetia tou
1970 o Shokexpipévoe fpetavie guol-
ko¢ Herbert Froelich. IMa va e&nyij-
O£l N¢ npaypatonoeital n petdbo-
on twv debopévwy ota froloyikd ou-
otrjpata, o Froelich mapovoiace éva
pnyaviopd Hid tou omofou napdyo-
VIOl TaAQVTWOoEIS P ouyvotnta me-
pinou 10" Hz oe éva péoo anoteloy-
pevo amd gopriopéva oopatitia. E-
vIoUTolg, oInv ev Adyw mepioyr ou-
XvoTrtwv o1 talaviooele exdnho-
vouv ocagéotata tnv Kfavrigy touc
guor. AUt n Katdotaon twv npay-
pdtwv aviinpoownevel éva avemby-
HNTO XOpaxtnploTikG Tou poveédou,
rkatdtl npokeipévou va edéyyetal n
petdfaon tov vEupEvVEY 1 TV TEI-
pdtwy Toug amd Tt pio Katdotact)
otnv akin, empdaileral n napapovr
TOUC 0TV apY1kn katdotaoT eni ap-
Kouvtwe pagpo didotnpa. [Mpdgeitm
yia pia ouvBrkn nov Sev 1kavomol-
eitm otnv nepintwon talaviwTiKogy
Kataotdoeny pe ypovo {wric nepl ta
107" 5. Q¢ ex tovtou, o Froelich npo-
epade v évvola tne Aeydpevng ovu-
pavne Gifyepong, n onoia efval évac
KAOMKGC KURATOoUppae Now oUyKpo-
teitan and KPavuxée karaotdoeic. O
OUYKEKPIPEVOS Kupatoouppos G1adbi-
fetar pe tnv taydtnua tou ouviiBoug
NxoU Kl —10 onoubaldTepo— Jmo-
pei va pevaPdlder tnv edaotikn Ka-
TA0TA0N TV VEUPEVIOY BNl pakpdyv,
To poviédo wou Froelich épeive ave-
neffpyacto we mpog TIC Aemtopgpel-
éc tou eneibn, omoc oyvropa Siam-
otwinke. o oYnpatiopdc TETOWY
CURQ@VGOV KURatoouppav elival abu-
vatoe. [lapd tavta, o ev Adyw po-
viEdo €yl peyddn edkvotikotnta a-
no evvololoylkie andpeme, Kabot
avrikatéotnoe ta ovpPatikd nle-
krpopayvrtikd kehd pvijpng pe véa
nou 1 Aeitoupyia toug Paciletal
OV Napapop@aaor).

Ze toUto to nmdaiolo, vo npifln-
Ha ¢ nupapdpgmong twv Pioloy-
kwv Gopwv amoktd ifiaitepo eviia-
gépov. “Hbn and to 1678, o oAavide
emotrjpovac Anton van Leuwenhoek
(1632-1723) eneorjpave 6t1 600 £na-
oxe and ma cofapy aobévera, ta e-
publpd tou mpoopaipia gafvoveay d-
Kapnta ka1 Suomlaota, Ve mpoo-
deutikd yivoviav palokd Kai ava-



KtoUoav Tnv eAaoTiKGTntd tous Ka-
Bug mpoywpovoe n avdppwor tou,
IMapdt: éxrote éxouv napéber tpeic
ohdrAnpor wmidivee, Sev xatopBooape
va paboupe timote neploodtepo me-
pav tou dul 1 edaonkdrnta (dnlads
N 1KQVOTITa yia aVTICTPENTI] peta-
BoAr oxrjpatog und tnv emibpaon e-
Ewrepirdv Buvdpeny) ouviotd eyye-
vl 1hidtnta dAdwv tev fiodoyikev So-
HOV, TV Veupwvey oupneprlappfa-
VOUEVHV, Kal 0%1 Kanoa 1fiaitepd-
mnta twv epubpdy aipoopaipiov.
Méxpm ouyprnic, wotdoo, dhec o1 nel-
papatigée ka1 Bewpnuikéc npoond-
Beieg yia v avakdluyn tou pr-
yaviopou otov onofo ogpeiletal autr
n edaotikdTnta £xouv amofel areds-
OQOPEC.

Zuvowilovrag ta mopiopata mou
pac amégepe 1 oiviopn efftaon tng
npodiaypapauevc npaypatikotntac,
ac Katamactoupe pe o efrje epotn-
pa: Mrnwg n éAdengn tdéoo tne Ka-
tddAnAnc nelpapatikre texvoloyiac
Y10 T1) ped€in Twv Unepiywy unepu-
PrAcv ouxvotitoy 600 Kal Kdnolag
Bewpiog yla tnv nopapdpemon Twv
Brodoyikay ouotnpdtwy amotelel T
«facikn ofd+ mov pac obnyel npoc
TNV Katavinon tou noc Asitoupyel
o avBpomvoe eykeépakoc; Emnpoodé-
TWGC, I TPEYOUCO Epeuva yupnm amo
TIV QIOKPIO0T] TWV VAVOUETPIKMV Jo-
plaKwv ouykpotnudtwv otn Spdon
efwyevav Suvdpewy —dndadl, n pe-
Aftn twv edaotikov 1oty twv
vavoEpuotdAlwv— cuykataléyerm
otovg kAaboue exeivoug Tnc vavote-
xvoloyiag mov yvwpilouv thnv nAfov
paybafa avdntufn, Mrnwg dpaye e-
VAmoKEITal oTnv avaluon twy em-
bpdoewv twv duvdpewv ota pdpia,
ota atopikd ouvpniéypata 1 touc va-
vokpuotdlloug va pac Sooer v a-
navtnon oto epotnpa «T1 eotl oke-
Wic,» Kal, Katd OUvenela, va pag o-
bnyrjoe1 otn dnmoupyia tng texv-
TG Vonpoauivng;

Ev eibe1 oupnepdopartoc, ac uney-
Bupioowpe 11 drjlwoe évac and toug
ibputée tne frogumkrc, o Emil du
Bois-Reymond: «Aev undpyouv Bu-
vdpelg nou va dpouv ota cwpatidia
EVOC COVTOC 0pyaviopod Kal ol omnoi-
e¢ va pnv ekbnldvoviol emione Ko
EKTOC TOU OPYavIOoRoU.» )

Me To véo Bifkio Tou,

o Stephen Hawking, évac amd
TOUG OMoUBAIOTEPOUC
BewpnTiKobC QUOIKODE TS
ETTOXNG POC KX Onuaivwy
biavonTig, pag obnyei atnv

TPWTN YPOUW Tng Epeuvag
OTNV KOOUOAOYIT KOl OTT)
BEWPNTIKA QUOIKT VIO VO HOC
biaocagnvios Ta puoThipia Tww
EVTUTTWOIOKMY avakahoewy
mov ouvEfnoav aTo Xpovikd
SidoTnua amd Tnv Exboorn

Tou TpWTOU ANpoEIADDC
BiBAiov Tou (To xpovikd Tou
Xpovou, 1988).

STEPHEN HAWKING
To Zoyutrav
a’ £va kapuddTooupio

KukAogopel To @Bvamupo
rou 2001, TavToypova ae
oAdkAnpo Tov KGopo

TeTpdypwyo, 275 pkdves,
260 oed., 19 x 26 K.,
MNovdbeTo
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Otlote Tt Eoxatd Opio

«[ToAAOI €101 KANTOI, OAlYOI OE EKAEKTOI»
—Kard MarBaiov, K 16

A.L. Rosenthal

N EIIBYMEITE NA ATIOKTHEETE

embefidtnra otnv enflvon pa-

Bnpatikeyv npofAnpdrwy, npé-

nel va npoonabrjoete va epne-
SwxoeTe pio orlpd amd Aiyo ¢ moAd
oguvribelc mpooeyyioele, TEXVIEES Kal
pebddoue pabnpatikol oulloyiopon.
Ze auto to apbpo Ba mopovmacoupe
pia efmipetikd yevikrn npooéyylorn
mov Ba ovopdoouue «Kavdva ToU a-
Kpaious,

0 gavévac vou agpaiou Satum-
veTal OUVONTIKG pe téooepic Aéteic
«Bewpriote v akpaia nepintwon!s
Ztnv oucia, pag oupfouleder va Be-
wWpHjooUne £va avIlKelpevo mou £Yel
akpaiec 1010tnec. Av pelerdpe éva
ogvodo onpeiwv wac eubeiae, o Ka-
vivag pac Adel va eotidooupe v
NpoooYT] POg OT0 aEpaio aplotepd 1
oto akpaio &ef1d onueio tou ouvo-
Aou. Av 1o npdfAnpa avagépetm oe
apBbpode, 0 Kavivag tou akpaiou pac
oupfoudeder va Bewpricoupe tov e-
Adyioto 1} Tov pEyioto ano avtodg. I-
fou pepika mopadeiyparta.

HpofAnpa 1. diverar éva ovvolo
onuetfwv M oro eninedo, téroto dore
kalle onuetio mov avijker oro M va ef-
Vil TO pEOo evog diaotriparog to onoio
ovvdéer Gvio onueia mov avijkovv oto

M. Anodeiére ont o ovvolo M eivar d-
TELPO.

"Eva xodd npoto fripa eival va e-
éerdooupe éva mapipolo alld amhoy-
otepo npafAnpa. "Etm, npiv avtipe-
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twnicoupe to [IpifAnpa 1, ag boxi-
pdooupe va AJooupe to enopevo.

MpdéfAnpa 2. Aiverar éva ativolo
onueiwy M piac evBefac, rérolo wore
xafe onueio mov aviiker oro M va ei-
Yai T0 ufoov evog dlaorrparog o o-
notlo ovvdéel dvo onuela mov avijkouy
aro M. Anodetfre on1 o ovvelo M ei-
val anepo.

Ac unoBéooupe dt1 to oUvolo M
efval NENEPACUEVD Kal ag epappéoou-
Pe Tov Kavova tou akpaiou. Av o M
eival menepacpévo, £yel1 akpaia o1-
pefa —to axpaio aplotepd xa to a-
kpaio &ef1d. Ag Bewpricoupe éva and
autd —yia mapddeiypa, To aplote-
pé— ka1 ac to ouvpfolicoupe pe A.
To onpeio A eival akpaio Kal, ETOPE-
viog, Sev pmopel va Ppioketal oto &-
GTEPIKG £vog haotripatog now ouv-
Gée1 &vo diAa onpeia tou guvdlou
M. H avuipaon anobeixvier dt1 to M
tev pnopel va efval Nenepagpeévo.

Yndpye: ka1 pia dAin Adon tou
npopArfpatog, n onoia eniong Paoide-
Tal 0TOV Kaviva tou akpaiou. Acg u-
noBécovpe ko mak on1 to M eival
nengpacpgvo ouvolo Kol ac Bewpr-
goUle Ta Prjkn twv hoaotnudtoy mou
ouviéouv {giyn onpeiov tou M. Au-
t6 to ovvolo apibpov eival nenepa-
opévo. Egappéloupe tov Kaviva pag
ka1 Bewpope to peyalitepo dhdotn-
pa, éotw BC. Efval npogaveg dt1 dev
undpyouv onpeia tod M extdg tou
draotpatoc BC, fidt1 tote Ba umrp-

AKPON AQTON

yav peyalitepa iaotipava. Emope-
vog, oha ta onpefa tod M avijkouv
oto Sidotnpa BC, ondte otte to B
ovte o C 1kavomowouv tn Pamxn
ouvBIjKn yia ta onpeia tou cuviiou
M —xa1 gavaljyoupe Lavd o avti-
paoT.

Ac emotpéwoupe twpa oto I1po-
BAnpa 1. Yoobétoupe ot1 to oivolo
M gival nengpaopuévo, ka1 epappolou-
Qe Tov Kavdva tou akpaiou o ebhnc
Opiloupe fvav otabepd npooavatoll-
opd oto enfnebo xar Bewpoldpe to a-
Kpaio apiotepd onpeio tou ouvolou
M. Av undpyouv noldd ~axpaia api-
atepd» onpeia, emAfyoupe to «Yapn-
Adtepos an’ autd. Mnopotpe evkola
va Slamotmooupe 6Tl To onpeio autd
(ot A) Sev pmopei va avrke: oe &i-
aotnua nou ouviéer Hio onpeia tod
M. Tlpdypaty, av unipye tétolo fid-
otnpa, tite éva and ta akpa tou Ba
Bpiokdrav efte apiotepd amd To on)-
peio A eite Ba avijke otnv ifia Ka-
taxdpupn pe to A, aldd yapnldte-
pd tou. Ka otig 6o nepintaioeig ka-
rakrjyoupe og avtipaon.

‘Onwe ka1 otnyv nepintwon Tou
[popArjpatog 2, undpyer pia akdpa
npoogyylor. Sewpoiipe to oivolo
v anootdoenv petald deuyov or-
peicov tou M. Av to M eival nenepa-
opévo, vndpyel nenepacpévo mArfog
TETOIWV anooTdosny Kal, OUVEINGC,
pnopotipe va Bpope tn peyadytepn

and aviée. Eotw dt1 autr eival n

Eixovoypdpnor: Leonid Tishkov
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2ynua 1

andotaon peralld vy onpeiov A Ka
B. Tére opwe to onpeio B eival pé-
cov evog Siaotipavog CD, tva dkpa
TOU 0Ioiou, CUp@mva pe tnv unobe-
orf pac, avijgouv oto ovvolo M (Zxr-
pa 1). Edkoda tepa anobeixvieral
ot1 eite to AD eite o CD givar pe-
yolitepo ané to AB (amoBeifte to
pévor oag, Aappdvoviag undyn to ye-
yovide dt1 n dudpeoog m nou QEpou-
HE TIpOG TOV MAEUPA EVOC TPIYWVOU
gival puKpitepn and to abpoopa twy
fio dAhov nheupov tou).

MpépAnpa 3. pdpouue puoikotig
apifpolc ora rerpdywva ulac anel-
pne oxaxiépag, fror wore kabe apid-
udc va iootTar ue tov apibunried péoo
TV TEOOdMeY YEIToviKaY Tov aptBuay
—aurayv mov fploxovial amd mave,
Kdrw, defid war apiorepd Tov. Amo-
Setére om1 dlot o1 aprBuoi mov ypdpou-
ue orn oxakiépa eivar foot,

Ebéc Ba pag Ponfnon ma napad-
Aayy tou Kaviva tou akpaiow: «Bew-
priote tn pikpdtepn tipn!s Avapeoa
groug aplbpolc mou eival ypappévol
otn oxakifpa undpyer évac ehdyl-
otoc. To yeyovog autd eival yvwotr
iidtnta kabe ouvelou mou amotedei-
tal and guokoldc apibpolc, alld ag
Bovupe pia andédeiér tou. ‘Eotw k -
vae and toue apifpode. Av petafd
v apifuay tne ckakiépag neprlap-
Baverm to 1, tote to 1 eival o eld-
yiotog apifpde (Bewmpolipe ot1 o1 gu-
ool apiBpol apyilouv and to 1+ dh-
Ao1 mpotipodv to 0 we apyikd, akdd
o oulhoyiopdg dev addader). Av bev
undpye: to 1 otn okakiépa, Koltd-
{oupe av vmdpyxel to 2. Av undpyel,
T0TE 0 PIKpoTEpOS ap1Bpoe eival To 2,
Awagopetixd, wayvoupe yia to 3, Kai
ovtw kaBefrjc. Ze k to moAy Pripata,

Ba Bpoupe tov pikpdtepo apibpd. Tov
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2ynua 2

oupfolidoupe pe m, ka1 ovopdloupe
P to tetpdywvo OTO OIOI0 avijKeL
Zupfodilovpe toug apifpoluc twv
YEITOVIKGWV TeTpayovay a, b, ¢ ka1 d
(Zxrpa 2). Zdppova pe tn ouvikn
pac, m=la+b+c+did, fa+bd+
¢ + d = 4m. Adyw tou tpdnou nou e-
mAéfape to m, €xoupe 6tia 2 m, b
>m,c2m,d = m. Av éotw K0 pia
amd T1g avioOTITes autég eival yvi-
oa, Ppiokoupe ¢ + b + ¢ + d > 4m,
YEYOVOC TIOU EpXETAl OF aviigaorn pe
tnv undbeor] pac. Zuvenga =b =c¢
= =m.

Apa, av éva teTpdywvo Tng oKa-
Klfpac mepifXel tov eddyioto apibpo
mi, TOTE Ta TECOEpA YEITOVIKG TETPA-
ywva nepiéyouv eniong tov m. Meta-
KIvOoUpevol OUVEYGCG OF YEITOVIKO TE-
Tpdywva propodpe, Eekivaviag ané
10 P, va kavakijfoupe oe onolobrjmo-
1€ TETpAywvo TI¢ OKaKiépac. Apa, o-
Ao1 o1 apifpol ot oxakiépa eival i-
gol pe m.

MpofAnpa 4. Tonoflerovue fva
mAriBoc mipywy o uia oxaxiépa Sia-
OTdaewy N X 1 ETO1 WOTE Va IKAvorol-
eiran 1 ebrjc ovvBrjkn: av £va TETpayw-
vo ¢ okakiépag sivar elevfepo, Tore
to ovvolixo relrfoc rwv ndpyay orgv
opildvria xai ormy xabern ypappr] mov
diaoravpavovtal o8 auid To TErpdyw-
vo eival touldyrorov n. Anodellre dn
vnidpyovy rovldytotov n*/2 mipyor oy
OKAKIEDA.

Autd eivan éva Sioxolo npofin-

pa. Opwe, pua embedia epappoyr] Tou
Kavova tou akpaiou amdonoel Spa-
otikd tnv Katdotact. Ac Bewprjoou-
e pia ypappr tng oxaxiépag (opi1gd-
viia 1 kdBetn) nou nepifyer to edd-
yioto