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Bloyoaduwa otoyela

ABnva, 16 Iovviov 1914 — Princeton, 29 Iovviov 1976



‘Epmopog vpaouatwv

"0 MIKpdC Oiko¢" (Petite Maison)
A. MATMAKYPIAKOMNOYAOL
EPMOY 85 AOHNAI"

0 natépag Tou
Anpntpiog Nanakupiakonouvnog
(dwT. 1909).

Apxeio Aixatepivne IanaxvpiaxornovAov — [lanayewpyiov
(BtpAio E. Emavdayov: «Xpiotoc IlanakvpiaxomovAdog, o epnuitng tov Ilpivatov»)



O Anpntpiog Nanakupiakonoufog (oth péon tne 1" oelpdc)
ME Ta péAn Tou Eunopikol ZuARdyou ABnvmv
(dwT. 1936),

Apxeio Awtxatepivne IanaxvpiaxornovAov — [lanayewpyiov
(BtpAio E. Emavdayov: «Xpiotoc IlanakvpiaxomovAdog, o epnuitng tov Ilpivatov»)



O1 YOVEIC Tou AnpATPIoG Kal Zwh
(dwt. 1913).

Apxeio Awtxatepivne IanaxvpiaxornovAov — [lanayewpyiov
(BtpAio E. Emavdayov: «Xpiotoc IlanakvpiaxomovAdog, o epnuitng tov Ilpivatov»)



0 Xpiotoc (5£814) kal 0 adAdOC Tou NiKog
(dwT. 1917).

Apxeio Aixatepivne Ianaxvpiaxornovdov — [lanayewpyiov
(BtpAio E. Emavdayov: «Xpiotoc IlanakvpiaxomovAdog, o epnuitng tov Ilpivatov»)



Apxeio Awtxatepivne IanaxvpiaxornovAov — [lanayewpyiov
(BtpAio E. Emavdayov: «Xpiotoc IlanakvpiaxomovAdog, o epnuitng tov Ilpivatov»)



Apxeio Awtxatepivne IanaxvpiaxornovAov — [lanayewpyiov
(BtpAio E. Emavdayov: «Xpiotoc IlanakvpiaxomovAdog, o epnuitng tov Ilpivatov»)



Owia: Yrtatiag kat ATtoAAwvog, [TAaka

ITatowo pntepac: OpacvBovAov 2, XaAavootl

(aQYOTEQA HOVIUT KATOLKIX TOV)




[Iadelx

1927 - 1932: BapPaxelog XX0AT

MeyaAn kAton ota pabnuatika

Y TIOVOEC:

1932 - 1933: X xoAN IoAtrtikwv Mnxavikwv EMIT
1933: Meteyyoadn otnv Puowopadnuatikn XX0AT
tov [ Tav/ptov AONvaov peta amo TEOTEOT] TOU

KaOnynt kat pevropa tov NikoAaov Korrtikov



N. Kottukog D. Hilbert K. KapaBeodwor)



NucoAaog Kortikog (1894 - 1986)

1894: I'evinOnke otnv KwvotavtivovmoAn

Ymovdace otnv AOnva, Gottingen, Zvoixn

1920: Awaktooko ato [avemotuio Zvoixng

1920-1922: 2vvepyaoia pe Kapabeodwon) (Ilavemiotnuio Lpvovnc)
1928: KaOnyntmec Mabnuatikwv AIIO

1933: KaOnyntmec Avwtepwv Mabnuatikwov EMII

1935: AtoAvONKe peta to BeviCeAko kivnpa aAAa emavamooeAndon
0TO TEAOC TOV £TOVC

1946: ATtOAvOT)

1951: EtavamtoooAnym

1947-1952: Eoyaoia oto I'aAAwo Ivotitovto

1962: IIapatitnon amo EMII

1964: Avtitpoedog I awaywyuov Ivotitovtov

1967: Katapynon Iawaywyuov Ivotitovtov

Egevvntiko €gyo: AvaAvon

‘EvOeppog vtootnoktg tng ONUOTIKNG KAl HEYAAT) CUHPOAN o
daxpopdwomn e padnuatikrc ogoAoyilag ota véa EAANvika



1933 - 1937 (MaOnuatwo Iav. AOnvwv)

‘I laparxoAovBovoe to epevvnTikd oepvalo Ttov kabnynt IL.

ZegPov

‘Erticevrowvetat oty 'ewpetowr) TomoAoyila and egyaocia tov N.

Koutikot (AeAtio EME 1936)
«To Ocwpnua tov Jordan mept eTUTEOWY KAELOTWY Y pAUUDOV»

*AwxPalet to PpAlo “Topologie” twv P. Alexandroff ko H. Hopf
(emtiotoAT) Eog Alexandroft)

> vCntovoe pe NikoAao Kortiko, Illavaywwtn Zegpo, NikoAao
XatCdaxn kat NetAo ZakeAlagiov
*1937: I'vworpia pe K. KapaBeodwer), armodoitnon pe dolota

Amo to BifAio E. Eniavdayov: «Xpiotoc IlantaxvpiakomovAog, o epnuitnc tov Ilpivotov»



AAANAoypabdia KapaBeodwon

"Mévaxov 6 AUyouotou 1937
Rauchstrasse 8

Ayannté K. ManakupiakOnoune,

MeTd peydnou évdiadépovtog HeRétnoa Thy épyaoiav oag
Thv énoiav poi npoodépate katd thv npoéodatov Eniokeyiv
pou &ic tdg ABAvag. Npdkertal Nepi £pyaciag OUVIETAYMEVNG

3x1 UOVOV LE TPOMOV EnioThUoVIKGOTAtov, ARG elval Kai ou-

vietaypévn Je noARnv cadnveiav. ‘H nopeia thv onoiav xpn-

olJonoIgite €ival avotnph, Kouyn kai Aiav npwtotunog. 0
KAAS0C TOV Onoiov émnéEate npoodépetal 1d peyanag Epeu-
vag.

$AC OUMBOUAEU® VA UETAREITE S1G HETANTUXIAKAG ONoudac

"Mévaxov 15 AskeuBpiou 1937
Rauchstrasse 8

Ayannté K. ZakeAnapiou,

X0£¢ Enapov TV EnioToAnv oag the 22 Nosuppiou. Xaipo-
pai 8 giobe Kand. ... . ..

‘0 veapdg doltnthg Xphotog MNanakuplakdnounog sival 8-
VIWG NoAU ouunadng. Ei¢ tdg Aehvag hnbe fva ué ouupou-
Agudp. AIgkpiva duéows &T gival NPOIKIOUEVOC Ué EEQIPETIKN

padnuatikn dlaiodnon. “Exel TV iKavotnta vda O£tel diado-

POUC BeWPNTIKAC UNOBETEIC, va TiC EmBeRalwVEl Kai vda Tac &-

vayayel €Ic aARac.

gic TdC H.N.A. € noARd Naveniothpia The Xxwpag alTthg, h Tono-

AovyIKn €peuva glpiokeTal €i¢ Aiav afidAoya éningda. Av_Uno-

’ ’ 3 ’ 3

gival 5£50-
MEVN.
TA¢ ouyXxaipw 814 TAV JeEydAny énituxiav oag.

HE noAAnv ¢iAiav
K. KapaBgodwpn"

ToO UnédeiZa va petapel &ic Ta¢ "Hvwuévag MoAiteiag The
AMEPIKNG, &1 ustantuxmxéc onouddc.

Eiueba npd¢ té napdv dnol kand kai 6dc napakan® anod
KaipoO &i¢ kaipdv va pé 6idete idNoEIC oag.

ME noAAnv aydannv
Kai ¢iiav
K. Kapabgodwpn"

Amo to BipAio E. Entavdayov: «Xpiotoc HanakvpiakonovAdog, o epnuitne tov Ipivotov»



Y TOLX €L TIQOOWTILKOTNTAG

Etxe mabog yix ta pabOnuatika

Etxe peyaAn povown madela kat ooy yix to 0eato
‘Hrtav dLAkog, evyevikog, dNHOKQATIKOG, AELOTIQETNG,
€VTIQOOT)YOQOG, T)TTLOG

Etxe evalwoOnoia, cvvaloOnua, mEoonAworn oTis
TIAQADOTELG

Ae dnuovEyYovoe eVKOAa PLALEG, OALYOAOYOG, VELEWOTG,
LOLOEELOUOG

“Aev OéAw va xaow Tty aveEaptnoiav Uov Kol Ty ANeN
eAevBepiav TNy oTOlAY EXW TWPR, TA OTIOLX EIVAL KL 1]
Baoic tnc evtvxiag pov kat e Cwng pov”

Amo to BifAio E. Eniavdayov: «Xpiotoc IlantaxvpiakomovAog, o epnuitnc tov Ilpivotov»



DAoL

Anunrtone IanakvoLakomovAog, £adeAdog
I'ewgylog IanmayiavvakomovAog, dknyopogs (Yeltovag)

LodoxAnec Kvgralaxog, ducnyoQog (tov avébeoe tnv
dlxxelpLon g TEQLOVTiaG Tov‘g

Kwotag Mavgop.pa'cqg, TOALTIKOS N XAVIKOS (CLUppabnTC),
oVCvyog g noomoovL Acomtactiag ITantabavaciov

I'weyog Zaﬁaatmo%)\ov oknvoOétng, cvCuyog TG
ovyYoahEéws AAKNG

Amo to BifAio E. Eniavdayov: «Xpiotoc IlantaxvpiakomovAog, o epnuitnc tov Ilpivotov»



Anpuootevoels 0to AeATio NG
EAANVKNc MaOnuatikng Etaolag

1) «IIeQl pLag OEIKTOLAG TWV ETUMEOWV KAELOTWV KAUTTVAWYV
ToU Jordan»

a) AeAtio EME, Topog IH' - A’, B, T (1938).
b) Revue Mathematique de I"Union interbalcanique (I'1. Zeofov)

2) «Ilegl pag amodeiéews Tov PewEnUatos Tov Jordan dix
TAG OLOVUUOUG EMUITEOOVG KAELOTAG KAUTTUAKG»

AeAtio EME, Touog 1®". — A” (1938).

3) «Ilept Twv KAeoTOWV KApPMUAWY TOL Jordan Tov
Xweov R, »
AeAtio EME, Topog 1®'. B/, I (1939).
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Amo to BipAio E. Entavdayov: «Xpiotoc HanakvpiakonovAdog, o epnuitne tov Ipivotov»




TMEPI MIAZ ATIOAEIZEQX TOY OEQPHMATOZX
TOY JORDAN AIA TAZ OMQNYMOYZ ENIMEAOYZ
KAEIZTALZ KAMIIYAAZ ')

‘Yo ¥. MAMAKYPIAKONOYAOY (v "Adjvaug) 0

‘H nagotou &oyacia elvat ovvéyeia tijg Oad tov tithov «Iepl
wuidg dewnrglag &y Eminédowv xilewctdy vaunvlor zod Jordan»?).
*Evraida &vanricoopey plav anédeEy tot dewpiparog tod Jordan,
Baocilovreg adily énl tijs dvagepdeions «Aexvolacy. Elvar danapaitn-
Tov O Gvayvdoms va yvwolln ta Soa el dvepépupey xai ta Gmoia
da dnodéowpev 0@ O yvword. ‘Oodnig elg 1o Exdpeve magamépsmo-
pev eig Ty «Achicoavs, da dvvoolpey thy dz dve Eoyaciay,

Afppete

f

1. "Eowwoor wxldeior) xapndly zod Jordan C xal wwyodca
#Adn dvouxzy) cvvexns napnvdny C' ué dxga M, N, u) Exovea xot-
»ov onusiov pera s medins. Ta onusia M, N 4a elvar dupd-
zsga §) dowregund §) EEmregind i naunvins C.

"Anédeitis : Oewooipey mohvywvuiv yoappuny M, M,, M,,....
M, , N, #xovoav tig x0pupdg adriiz 81t tiig xapmilng €’ xal pun Exov-

1) A¢ GMhag drodeikes tov adrol Bewprporog §j dvartiels magopoimy
Tnenpdrov PAéne : '

«’) E. Schmidt «<Uber cinen Beweis des Jordanschen Satzsss. Sitz. B, d.
Preuss. Akad. d. Wiss. (1923).

B’) Kerékjarto, B, ss., Vorlesungen @ber Topologie S, (Berlin 1923).

y') L. E, J. Brouwer <Beweis des Jordanschen Kurvensatzes. Math. Ann.
-69(1910), S. 169 - 175.

§’) C. Carathéodory <Ueber die gegenseitige Beziehung der Rinder bei der
Konformen Abbildung des Inneren ciner Jordanschen Kurve auf einen
Kreissy Math. Aun, 73 (1913), S. 314—320.

€’) N. Kourixdog «<To Deddonpa tob Jordan nepi Emunédov xdewordyv ypap-
pnav>. Aed. E. M. E., 12" —A’ (1936), =. 4—25.

2) X. Haraxvouandmovdos «Ilepi g dewrgiag tdv dmnédmv xhewowiv
xopmidoy tob Jordans, Aed. E. M. E.,, IH'—A’, B’, I'" (1938), =. 84.

o 4=

oav xoivdv onueiov perd viig G*). "Ovoudlopev u, u, 8o fuevdeing
grovoas dxoa M, M,, nagadilove xai Gpoppdmove xai roweitag Bote
il uva diéoyerar Sk vob M,. Tére, dg edudhmwg quiverar, Exonev
Ew = Ey,?). "Aou, ovppdvog meoc tols dowopods T i «Asucroiagy, Ta
onpela M, M, elvar duopdrepa §) 2owregwa #f EEmreomd tiic xapmilng
C. "Avaléymg rodenviopey xai 8ti, 80 tuyotom dradoyal xopupai
tiig Yewondeions nolvymviric youpudis elve appdreoan ) Eowrepwal
fi EEwreguint tiic xapnddlne C. *Aoa 0 Cimua anedeiydn . &. 5.

2. "Eowoav  C,, C,, C, 1otig Gvewtal napmidar 100 Jordan,
Erovoat dva dvo mévor v dxou adrdv A,B xowd. Ofropey C'—=C, -
+C;, C'=C,+C, xai C=C,+-C,.

L. "Edv onuciov O 02v dvijup el eddeplay wdv: xapnidwv
Cy, C,, G, nal elvar éowregundy mds vy C, (', C”, #d elvatéow-
1eQuxedy pidc Ty Y0 dAhwy xal EEwregundy g zolins. “Eotw 6t
t0 onueiov O elvan Eowrepudy tig 'C. "Ex tovrov qfgopev tvyoiicoy
Nwevdelay u rowdimy Gore, abn xoi § Gviiderdg g vapd difoywy-
tae O oddevdg t@v onueiov A, B. Awx tac yoaupac C, C, ¢ xui
iy fevdeiav u, ovppdveg nedg ta &v 3,7 tiig «Asutolagy Exopey -

Eu i Ez’u +E.3u +2A=2K ‘l‘l (l)

Vo=bo + b + 20", E=Eu+ &} 20" (2)

"Ex wdv (1), (2) ovvdyopey ?):

EutEu==2 b + 2(AHA")F2(K—A) + 1

“Odev ol dodpoi &y, £, elvan éregoeideig xai Emopévag, ouppdyme
7005 ta Bv 7 tig «Aevrrplagy, 1 Thmpa dredeiyn.

II. Magadeybuedun Bu, dmdoyse onueior O BZowregindv Tdy
xepnvlov O, C nui 8u, dvvdueda 1o péowpsy
8¢ adrod Huisvdeiar 1, uy ¥xovoay xowvdy oy
petoy pezd vijs xaunvidns C, xul toatmy dore, i
dvriderds g va i) Sifoyerar S oddevoe t@v oy
petov A, B. "Ex 1@v dnodéoeov tovrwy da EEayd-
YOPEY HEQIXAG MQOTAOEIG XONOiMoUg Oia T Exdpeva.

a’) Aty Apevdelav u xal tog xapmdlag C,,
C, Eyopev vdg oyfoeig :

1) Touro edzbérws émirvyydvetar, dg yvmordy.
2) "I¥e v mepi «Asucrgiag».
8) "YaevlupiCopev Eviaide Sty ol doudpoi K, A, A’, A” elvae axépaiow

E.‘__‘-h_.‘ T TeteS s sl




AsAtiov g ‘EAAnvinig Madn- Bulletin de la Société Mathé-
BatTinig ‘Etecipsiog matique de Gréce
Tép. 1€°, B, I'". t. XIX, 2, 3.

MERPOX &

;HEPI TON KAEIETON KAMIIYAQN TOY JORDAN TOY XQPOY Ry
Yro X. DATTAKYPIAKONOYAOY *Ev ’Adivac.

Eic moonyoupévny goyaotav ') Gvemritouey 1o Yedonua to¥ Jordan

§u‘1 tag Emunédovg xhetorag xopmidag. To Mg dvo VYpo Stvarar vo

Kota modrov, dv dewoficwuey spaipay tiva 3 toi R, ) avm, d¢
ei6hog paiverar, Goils gl TOv xdoov dvo ywoia X,, X, 10 &v Bowre-
ov tiic Bmgaveiog tiig o@aioag xal megatwpévov 1o 88 dhlo gEmrept-
v abtiic %ol dnéoavov xal dni mhéov Ter xwola tatito Exovy xowdy oi-
ov Ty Emipdvelay tiig o@aigas 2. Kardmy tovtov, Stvarar vi 1edp
modrov medBAnpa : “Eozem S wvyoioa zomoldoyinn sindov coai-
gas X 7o ydgov R, . *0pilee ¥ 3mipdveia S gis tov ydgov I, ,
;_‘ rwela X, X, un Eyovia xowdy onueiov. 70 Ev negazwubvoy, o
i’éj &tegoy dmégazoy xal Eyovia xouvdy oUv0QoY Ty Emipdveiay S
B CAy oo Jeworicopey piav Enimedov wherordyy xapadiny toi
Jordan J el tov ydoov tiv 3 dwootdoewy R,, duvdpeda va Golom-
0%0 xatnyoplag eddedy Ay, A, G &g : Eic xatnyooioy A,
ﬁvﬁxovv ndoow ai eddsion a, t0¥ ydoov, af wh xelpevon 8ml tod Bmué-
,0.". E tiigc xapmilng xai téuvovoar adtd &lg onpsiov P, Bowrsonody
j': e J. Eig v xatnyopiav A, Gviikovy xasd nE®dTOV, mioar af eHdsi-
Lo, of ph xefpevar Enl tob  Rmunédov E xol tépvovou

1) X. Hasaxvgioxomodiov <ITepi piag dewspiog 1@y dmnédov  xherormy
ouniAoy tov Jordans. Aedriov E.M.E., T. IH'—A*B",I"", =. 84—92 »qi «Ilgpi
e anodeitews o0 Hewoehpatos tob Jordan 8ia tég dpwvipous dmuméSove e
ag xopmilac», Aedtioy E.M.E., T. I©0'—A’, 3. 44—54.

¥ 2) Totro onpaiver to sdvodoy tidv onpeiov (5, Sy,.., Sn) @Y FANQOYVTOY
,‘ oyéoty (x,-—a,)’+(x,—u,)’+...—|—(xn —on )*=r1% TO onpeiov (o, tyyeytn )
4 ilopril;e:m x€vrov Tijs oqaigag, 6 8% douipdg r, artig abriis. Ty ogaigay =,
Gy n>3, ty xololpey molhdxig xal Dmepopaioay.

‘Etundin tfj 10/12/1938.

ALg€ALON korTikn ano K.
KapaOe0odwen

Zentralblatt fiir Mathematik, 21
(1939), pp 428-429.

“H uébodoc xat n mopéeia TIC 0TOLEC
XPTOLUOTIOLEL 0 OVYYPaPEQC ELVaL
UEXpLTNY TEAEVTOIN TOVS /
AETITOUEPELY AVOTNPEC KAl KOUYPEC
Kat Alav tpwtotvmeg.”

“XePaoté uov KaOnynta kvpte
KapaBeodwprn,
... H xpttixn oag pov oideL tnv
dvvauny va ovvexiow Ty Eépevvav.
Amotedet dtartépay Tiuny oL’ epé
TO YEYOVOC 0TL a0 X0ANOnNKatTE e
TV EPyaoiav LLov.
Me oAy extiunow,
X. IlantaxvprakorovAog”

Aﬁé t0 BiBAio E. Xnavdayov: «Xpiotoc IlanaxvpiaxkomovAdog, o epnuitne tov Ipivotov»



Eoyaoia oto E.MLIT.

(ITapaAANAa e ddakTOQLKT) dLxTOLMN)

1939 - 1940: Eoyaoia wg apobog ondog tov N.
Kottikov otnv A’ €dpa Avwtépwv Madnuatikav
«H ovumeptpopa tov nrav n kaAvtepn ovvatn.
Hrtav npeuoc xat xatavontoc. Mmopovoe va ovCnta
amoplies yia wpec oAokAnpeg» (N. Kpitixkog)

Amo to BifAio E. Eniavdayov: «Xpiotoc IlantaxvpiakomovAog, o epnuitnc tov Ipivotov»



No&euporog 1940 — AmiAtog 1941: AABaviko pétwmo,
TIOAEUNCE OTNV TOWTN YOXUUT] WG TUPEKLOPOQOG
Le avOelax Kal ocvfwmagvr]cm

Me tov

adeAdo tov Niko
1940

Apxeio lwavvag Qepevtivov-NikoAakomovAov



2-1-41
XePaoté Kvopre Kabnynta,

Exwva napw apretéc UeEpeg
VPAUUX OQC.

Aev EEPpw TG T TTEPAOATE
oelc otn AOnva tn pwTox povia,
TIAVTWC EUEIC EOW elLxae
oTtovdaio yAEvTL ue Bavuaoio
YnTo apvi KoL EEXIPETO KOKKIVO
Kpaol. Eyw euébvoa. I'evikawg
TIEPAOAUE TOOO WPXLX TIC YIOPTEC
TLOV OEV UTIOPOVOX VA TO OKEPTW.

Ta 0¢Bn uov otov kaBnyntn «.

BaoiAeiov. Av umopeite ypate
uov tn otevBvvaorn) Tov.

Me oefaouo
X. lanaxvpiaxkomovAog



10/2/1941
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Nikog IlanakvgLakomovAog
1915 - 1944

‘Emece moAepwvtag otn paxr tov
Ptpwve oty ItaAia

0 adeAPo6¢ Tou NiKog NUnakupIaKONouAo
(dwT. 1940).

Apxeio Awtxatepivne IanaxvpiaxormovAov — [anayewpyiov
(BtpAio E. Znavdayov: «Xpiotoc [antaxvpiaxomovAog, o epnuitneg tov Ipivotov»)



Eoyaoia oto EM.IT.

(MapdAANAa pe ddAKTOQLKT| dLATOLRH)

OxtwPeErog 1941: Aoplopos weg EKTAKTog aAutocog
eTHEANTNG et OteTn) Onteta pe mEoTaon tov Nikov
Kottwkov

Yupdwvet pe to duxyyeApa tov E.A M., AapPavet pepog
e OLAPOPES AVTIOTATIAKES DQAOELS

1942: AloQLOMOG WG ETUUEATTIC 0TIV €00
MoaOnuatuewv tov N. Kottikov ue dietr) Onteta —
napataOnke éwg AvyovaoTo 1945

Opvavwor oto E.AM. EM.IT. pact pe tov N. Kortuko,
QAQVTOT] Vo Katayetl wg adlwpatikog otov ELAAY.



ALDAKTOQLKT] OLXTOLMN

Oxtwporog 1943: AaxtoQtkn dxtoLpm,
Duowouabnuatikn XxoAn tov Iav/uiov Adnvwv,

«Ilepi prag véag ueBodov amodei§ews Tov
avaAAoLwTOU TWY OUOAOYIKWY COUTIAEYURT WYV EVOG
ovumAoxov»

Alaton) emtt Awaxtogia

— Ewonynrtés K. KagaBeodwen), I1. ZegPos, N. Kortikog
— ITowtn eAANVIKT] EQYAOLX 0TIV AAYEPQLKN TOTTOAOYIX

ExtVomtwon 100 avtitvniwv (154 oeAtdeg) oto tvmoyoadeto twv A. LidEQn
kat I'. Mmaovtn otnv 006 BepavCépov

AeAtio EME, Tépoc KB’ —A’, B’






Agitiov 7ig "EAANvVIXAg Ma= Bulletin de la Société
Snpatinfg ‘Etvcipeicg Mathématique de Crace
Tépog KB, A’, B'. t. XXI1, 1, 2.

MEPOZ NMPQTON

MEPI MIRZ NERZ MEGOAOY RMOAEIZEQZ
TOY ANRAAOIQTOY TON OMOAOTIKQN ZYMMAErMATQN
ENOZ ZYMMNAOKOY

vno X. MANAKYPIAKOMNOYAOY (Ev "Advai)

EIZRTQTrH

ic ™v nagoloav foyuciov dvanticoepey piav pédodov Gmo
ewg 100 dvarlowdrov 1@V opoloyx@y cvumdeypdrav Evdg cupmAdrou
(Homologiegruppen eines Komplexes) xal tdv dvalloidrov tod
duyols (reinheit), tod ouvégov adrod, Tig xhewotils Pevdomolhamdd-
mrog (geschlossene Pseudomannigfaltigheit) xal to? moosavatodi-
owod adtiig, Slwg didpogov tiig pedddov TN bmolay éxolovdody &l
10 Bifhiov toug «Lehrbuch der Topologie» of . x. Seifert - Threl-
all, BA. osd. 92-129.

goevvav tol G dve VEputos, 0dov v Gmoiav Exdérouey
dviaida, fvoyxdodnpev va megoglowpey v Eoeuvav pag xard: M-
tov £ls ovunloxa 2-Swrordosws. Kadmg Spwg tedevialng  mugetmon-
oauey, U& peQuxds petargomds, ai &g v magoloav Zoyaciayv Gvamtuo-
obuevar due ovpmhoxa 2-Sircrdosmg Wéat xal pédodor, yevieovean
#ol i ovpmdoxa n-Siaordocng Evda n>2. Ednifopev 82 eic ulav véav
goyaoiav va dvontitopey tag 1éag xal pedédovs tig wagovong doya-
olag xal d1& cUpmlona n-Sastdoswc.

‘H xarwréon doyacia ywoiletar gig dnta péon. Eig miv § 1 &dé-
Topey Gouopov; Tvdg magautitous it v wagoloay doyactiay, G Emi
10 whelovov yvwotols. Ofror yevixedovrar ywols dvoxohlay xal glg TOV
n-dudoratov ydoov.
delziov zijs “Ednv. Madnuanixijs “Eragsias. Tépos KB, A’, B'. - |
*Evvrddn f) 15/6/1943




[ToArTikn 0paon
Avnke TOALTIKA OTO XWQO TNG AQLOTEQAG

2to onuoymPpropa tov 1935 Pnodoe evaviiax otV £Tavodo Tov
T'ewpyiov B' kat to xapaktiotoe vobo

Katoxr): MetatQomr] Tov LTOYELOL TOL OTILTIOV TS 000V YTtatiag o¢
KATtaPUYLO KL 0€ TOTIO OLVEDQLACEWV AVTLOTAC XKWV OQYAXVWOEWV

3 AEK%JK%/IOU 1944: ZvppeToxn 0To CVAAQANTIELO TTOL £LXE OQYAVWOEL

25 Aexeppoiov 1944: Eykatadenpn ABnvac kot amoxwenomn yuo tmy
vtatdEo pe Touvg O(VTO(QTEQ

*  AaokaAla aQlOuUNTIKNG Yl dVO Unveg o0& ANUOTIKO 0X0Aglo otV
Kapditoa

(Daggovaglog 1945: Ertiotpodr) otnv AOnva pe tn LovOnkn g
apKLCag



16 IovAiov 1945: AtOALOT ATO TO HETADEKEUPBOLAVO KQATOG

Apxeio IavteAn Poxov



Eoyaoia oto E.MLIL

30 Oxtwpeiov 1945: EtavamoooAnyn amo tov
TIELTAVT] OLOTL BEWEOVVTAV ATIAQALTNTOS

1946: YtoBaAAeL Tnv tapattnomn Tov, 1) 0Tolx
YiveTal 0EKTI), TTQOKELUEVOL VA& XTIOPUYEL
0QLOTIKN Ttaxvon amo to Y. Iawwelag (katomv
eVTOATG TNG aochaAelxg)

1946: ArtoAvon N. Kottikov atto to
LETADEKEUPOLAVO KQATOG

[btoxetpo keiuevo IavteAn Pokov
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[btoxetpo xeipevo IavteAn Poxov



ITavteAng Poxkog (1911 — 1995)

1931: Ewo1)x01m ot MaOnuatukr) LxoAr) tov
ITav/uiov ABnvwv

1939 - 1941: KaOnyntrc otnv wtikn
ekmatdevon

1941 - 1944: 'EvTtovT avTlOTAOLKT) OQACT)
1954: Awaxtopag Iav/piov ABnvav

1961: ExAéyetatr KaOnyntmg tov Iav/piov
Oeo/vikng

1966: Edoa Avwtépowv Mabnuatikwv E.M.IT.
1967: TéOnke oe dixOeoipotnta
MetamoAitevon: Enavépxetat otnv €dpa
TOV

Egevvnuika evdiadégovta: AAdyeBoa

Apxeio IlavteAn Poxov



1948: Oavatoc maTeQa TOL




Princeton

YemrepuPorog 1949: Avaxwonorn yia Princeton
(mpookAnomn amo Ralph Fox)

DeBoovaglog 1950: AvaykaoTiKn eTTLOTQOPN
AOYw acOévelag g UNTEQAS TOL

IovAL06 1950: Oavatog TG UNTEQAGS TOU



Avyovotog 1952:
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Princeton

OVLIUN €YKATAOTAOT) TO

Noéupon 1952
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Photo credit: Princeton Mathematics Department, 1958.

Princeton, 1958. Left to right:

H. Trotter, Chih-Han Sah, L. Neuwirth,
R. Fox, C. Papakyriakopoulos, and

J. Stallings.



0 Xpiotog Nanakupiakénouaog
{(dwT. 1953)

Apxeio Awtxatepivne IanaxvpiaxornovAov — [lanayewpyiov
(BtpAio E. Emavdayov: «Xpiotoc IlanakvpiaxomovAdog, o epnuitng tov Ilpivatov»)



Axadnuatkn kaptépa 0to Princeton

Noeuporog 1952- Iovviog 1955: ®<on Emtiokémn
KaOnynt oto Tunua Mabnuatikwv tov Princeton

KaAoxkaigl 1954: Enecepyaoia mowtns eoyaoiag ‘On
the ends of knots groups’

Anpootevon XemtéuPorog 1955 oto Annals of Mathematics



Axxars or MarsesmaTIcS
Vol. 62, No. 2, September, 1955
Printed in US.A.

ON THE ENDS OF KNOT GROUPS

By C. D. PAPAKYRIAKOPOULOS
(Received January 28, 1955)
§1. Introduction

As far as the ends of a space or of a group are concerned see H. Freudenthal
[31', [4], H. Hopf [5] especially No. 16, p. 96 and E. Specker [12] p. 320. See also
§3 of this paper.

All 3-dimensional manifolds in the present paper are connected and are
supposed to be considered with a fixed triangulation. This is not at all a re-
striction of generality according to E. E. Moise’s work [8].

In the present paper S means the 3-sphere and K a polygonal knot in it. In
his thesis E. Specker [12] p. 329 proved the following: The conjecture that the
knot space S — K 1is aspherical is equivalent to the conjecture that the knot
group m(S — K) has one or two ends. So naturally the question arises: When
has m(S — K) one and when does it have two ends? It seems to be reasonable
that the answer should be: (S — K) has two ends if and only if K is algebraically
unknotted, i.e., m(S — K) is free cyclic.

The present paper developed from an attempt to prove asphericity for knots
and to clarify when a knot group has one or two ends. Unfortunately a solution
of the problem of asphericity of knots escaped us. But on the other hand the
basic character for our work of this problem is apparent, for in order to clarify
when a knot group has one or two ends it is necessary to assume asphericity.

The main result of this paper is: If asphericity of knots holds, then a knot
group has one or two ends according as the knot is algebraically knotted or un-
knotted. This result is an easy consequence of Theorems 1 and 2, and is proved
in §4, where also the different notions of knottedness are explained.

As for Theorem 2, which is explained in §3, we have to notice that its proof
is based on two theorems of J. H. C. Whitehead contained in his papers [15]
and [16). However, in proving Theorem 1, which is also explained in §3, a pre-
paratory work was needed. The proof is based on Corollary 2, explained in §2,
and the main lemma, explained in §3. Both are based on Lemmas 1 and 2, and
Corollary 1, explained in §2.

The author of the present article would like to express his gratitude to the
Mathematical Department of Princeton University, which, by giving him the
privileges of a Visiting Fellow, enabled him to use the facilities of the Fine Hall
Library and to attend the lectures of the Department, especially those of
Professors R. H. Fox and N. E. Steenrod. The author is especially indebted to
Professor R. H. Fox whose experience on 3-dimensional space was most valuable.
In the §§2 and 3 of the present paper some simplifications, suggested by Professor
R. H. Fox, lm:'e been incorporated.

1 Numbers in brackets refer to the bibliography at the end of the paper.
203
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Yvvavtnon pe Albert Einstein

Yemtépporog 1954:

Entiokeyn Einstein oto Ivtitovto Ipoxwonuévwv
L TTOVOWV (OTO OTIOLO ELXE EQYAOTEL)

Zntnoe va yvowtoet tov [anmaxkvouxdmovAo

"H napovoia oac tiud to Ivotitovto pac”

Amo to BifAio E. Emavoayov: «Xpiotog IantaxvpiaxorovAog, o epnuitnc tov Ilpivotov»



17 Oxtowpotov 1954: ErtiotoAn pog Kottiko

Anavinon Hamakvoxk0movAov g TEOTaoT) Y ertiotQodn otnv AOnva 1o

1954 amo kaOnynt k. llamaiwavvov

«Avotvywc odev dvvauar va amodexbw TNV TMpotacwy Tov KaOnyntov k.
[analwavvov. Avtny TN OTLYUNY EVPLOKOUAL €I UIaV KQUTUIV TNG UHAKPAG
épevvac uov kar o6¢v Oédw va tnv daxoypw twpa. Amo T otryun mov Oa
eTuotpéPw eic Abnvag, Oa apyiow va ¢Oivw emotnuovikawe. Ilpoonabw o6& va
avafalw TV otryun avtny ooov gival dvvatov. Befaiwc piav nuépav Ba yivel

avTo Tov O¢v embvuw, aAda npooriabw va to avafaiw ooov dvvauaL.»

Apxeio lwavvac Qepevtivou-NikoAakorrovAou
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ON SOLID TORI

By C. D. PAPAKYRIAKOPOULOS
[Received 22 August 1956.—Read 15 November 1956.]

1. Introduction
Ix the present paper the following three theorems are proved:

(1) Let M be a 3-manifold which may or may not be compact, with boundary
N formed by a number (> 0, < o) of surfaces closedt or not. Let L be a loop
belonging to an open set U of an orientable component N' of N such that}
L~0in Mand % 0on N. Then there exists a simple§ loop Lyc U such
that Ly~ 0 in M and % 0 on N.

(2) If N'isalso closed, then there exists a set W;, i = 1,...,n (< o) of simple
loops on N' based at a point %y, =~ 0 in M, %0 on N', where W, 0 W; = x,
fori = j, and such that, if L is any loop on N' based at &y, and ~ 0in M, then

m
e 7
bl |1 CipWsihCi5 on N',
g

where Cy; is a loop on N' based at x, and ;35 = +1.

(3) If M is compact, m(M,N) = 1,| and N is of genus h, then there is a
canonical set of simple circuits Ay, B,..., 4;, B, on N such that B, ~ 0 in
M and A, U ...U A, is a deformation retract of M.

Theorem (1) is a special case of Theorem (15.1), for @ = 1, proved in § 3,
and Theorems (2), (3) are Theorems (17.1), (18.8) proved in §§ 4, 5 respec-
tively. In § 6 is proved Theorem (20.1), which provides us with a solution
of a problem of Bing (13), p. 57, Problem 12. Theorem (20.1) is an
application of Theorem (1) ; other applications of that theorem will be given
in another paper.

The 3-manifold M of Theorem (3) is a solid torus of genus h (Henkelkérper
vom Geschlechte 2 (10), p. 219). This is related with the Dehn lemma and
the Poincaré conjecture and is explained in § 19.

The paper as presented here is a simplified form, due to suggestions of
Professor J. H. C. Whitehead, of two papers submitted by the author, who
would like to express his gratitude to Professor J. H. C. Whitehead for his
suggestions, and to Professor W. S. Massey, from whom the author learned
algebraic topology and homotopy theory.

1 Closed means compact without boundary.
I =~ means homotopic to.

§ Simple means without multiple points.
|| This implies that N is connected.

Proc. London Math. Soc. (3) 7 (1957)




Iovviog 1955 — LemtéuPorog 1958: MéAog tou
Institute of Advanced Study oto Princeton

Avaxotvwon ekAoyng pEAovg tov Ivotitovtov

23 DeBpovapiov 1955
Ayannté Ap IanakvplakomovAe,

Katomwy mpotaocewe tov LvppovAiov tov Tunuatog
MaOnuatikwv, Bpiokouat oty evxaptotn Oon, kat emionua va oac
aVaKovwow 0Tt eEEAEYNTE we UEAog Tov Ivotitovtov [lpoxwpnuévwv
L1ovdwv yia to Axadnuaiko €toc 1955 - 1956. Avvmouovovue va uag
eTiokepOeite.

EtAikpiva dtkog oag
Poumept Omtevyxaiuep
(ArevOuvtng Tov IvotitovTov
Ipoxwpnuévwv Lrovdwy)



Avoién 1956: Emteepyaoia

G eoyaoiag ‘On the
ends of the fundamental
groups of 3-manifolds
with boundary’

DOvomweo 1957:
Anuootevon oTo
Commentarii
Mathematici Helvetici

Offprint of Commentarii Mathematici Helvetici, vol. 32, fasc. 2, 1957

On the Ends of the Fundamental Groups
of 3-Manifolds with Boundary

by C. D. PAPAKYRIAKOPOULOS, Princeton (N. J.)

§1. Introduetion

Let M be any compact 3-manifold, closed!) or with boundary, whose
components are orientable closed surfaces. According to?) H. Horr [2], the
number e of ends of 7, (M) is either 0 or 1 or 2 or co, where e = 0 if and
only if 7, (M) is finite. The naturally arising problem is: When ¢s e =1 or 2
or oo? This problem has been solved by E. SPECKER [10], p. 325, Satz VI, in
case M is closed. Thus the remaining question is: What is the solution of this
problem when M has non-vacuous boundary? We notice that, if some of the
components of the boundary of M are 2-spheres, then there exists a 3-mani-
fold M’ closed or with boundary, whose components are orientable closed
surfaces of positive genus, and such that?®) =, (M) =~ x,(M'). Thus the pro-
blem may be stated: Let M be a compact 3-manifold with boundary, whose
components are orientable closed surfaces of positive genus. When is*) e = 1 or 2
or co? To the best knowledge of this author, some partial results have been
obtained by E.Specker [10], pp. 326-327, Sitze VII and VIII, and this
author [5], p. 296, theorems 1 and 2. In the present paper we solve this prob-
lem, and the solution is:

(1) If M is aspherical and the injection w,(F) — 7, (M) is an isomorphism
for every component F of the boundary of M, then e = 1.

(2) If M is aspherical. the boundary F of M is connected of genus one, and the
injection y(F) — 7wy (M) is not an isomorphism, then e = 2.

(8) In any other case, e =oco.

These are provided us by the theorem 6 in § 4, which is the main theorem
of this paper. The proof of theorem 6 is based on theorems 1, 2 and 3, 4, 5.
The theorems 3, 4 are lent from authors paper [5], and the theorem 5 is lent
from E. SPECKER’s paper [10]. The theorems 1 and 2 are explained in § 3, and
their proofs are based on the lemmas 1, 2, 3, 4 and 5 of § 2.

In § 5 we give a short proof of theorems 1 and 2, using DEEN’s lemma [7],
p. 169, [8], p. 1, and theorem 1, [6], p. 281.

1) Closed means compact without boundary.

2) Numbers in brackets refer to the bibliography at the end of the paper.
3) ~ means isomorphic to.

4) According to lemma 3, x,(M) is infinite, therefore e > 0.

7 Commentarii Mathematici Helvetici



KaAoxaigt 1956:

Enelepyaoia epyaoiag
‘On Dehn’s lemma and
the asphericity of knots
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IoUAL0g 1957:
Anpootevorn oto Annals
of Mathematics, pe
apLépwot oto NikoAao
Kottwko

Axnars or MaruemaTios
Vol. 66, No. 1, July, 1957
Printed in U.S.4.

ON DEHN’S LEMMA AND THE ASPHERICITY OF KNOTS

By C. D. PAPAEYRIAKOPOULOS
(Received February 28, 1957)
Dedicated to Professor N. Kritikos

§1. Introduction

The present paper contains a proof of Dehn’s lemma and an analogous result
that we call the sphere theorem, from which other theorems follow.!

Denn’s LemMa. Let M be a 3-manifold, compact or not, with boundary which
may be empty, and tn M let D be a 2-cell with self-intersections (singularities),
having as boundary the simple closed polygonal curve C and such that there exists a
closed netghborhood of C in D which is an annulus (i.e. no point of C' is singular).
Then there exists a 2-cell Dy with boundary C, semi-linearly tmbedded in M.

SPHERE THEOREM. Let M be an orientable 3-manifold, compact or not, with
boundary which may be empty, such that w(M) = 0, and which can be semi-linearly’
imbedded in a 3-manifold N, having the following property: the commutator quotient
group of any non-trivial (but not necessarily proper) finitely generated subgroup of
m(N) has an element of tnfinite order (n.b. in particular this holds if m(N) = 1).
Then there exists a 2-sphere S semi-linearly imbedded in M, such that® S o£ 0 in M.

Dehn'’s lemma was included in a 1910 paper of M. Dehn [4] p. 147, but in 1928
H. Kneser [13] p. 260, observed that Dehn’s proof contained a serious gap. In
1935 and 1938 appeared two papers by 1. Johansson [11], [12], on Dehn’s lemma.
In the second one, p. 659, he proves that, if Dehn’s lemma holds for all orientable
3-manifolds, it then holds for all non-orientable ones. We now prove in this paper
that Dehn’s lemma holds for all orientable 3-manifolds. Our proof makes use also
of I. Johansson’s first paper.

As far as the sphere theorem is concerned we have to remark that, to the best
knowledge of this author, the first one to attempt a theorem of this kind was H.
Kneser in 1928, [13] p. 257; however his proof does not seem to be conclusive.
In 1937 S. Eilenberg [5] p. 242, Remark 1, observed a relation between the non-
vanishing of the second homotopy group and the existence of a non-contractible
2-sphere. Finally in 1939 J. H. C. Whitehead [25] p. 161, posed a problem which
stimulated the author to prove the sphere theorem, stated above. We emphasize
that, éf m(N) is a free group® then the hypotheses of the sphere theorem are ful-
filled, according to the following

Ni1eLsEN-ScHREIER THEOREM. Every subgroup of a free group is ilself a free

group.®

! Numbers in brackets refer to the bibliography at the end of the paper.
t Cf. [15] p. 97, Theorem 2.

* ~ means homotopic to.

1 On a number (=0, == of free generators.

& Bee [14] p. 28.

1
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«Oplopeva mpoPANuata el
TWV TELODLATTATWYV
TIOAAQTIAOTI) TWV»

SOME PROBLEMS ON 3-DIMENSIONAL MANIFOLDS
C. D, PAPAEYRIAKOPOULOS
I. GENERALITIES

1. Introduction. One of the well-known problems in Topology is
the classification problem of closed n-dimensional manifolds.

An n-manifold (n-dimensional manifold) is a connected separable
metric space each of whose points has a closed neighborhood homeo-
morphic to a closed n-cell. So we consider both manifolds with bound-
ary and manifolds without boundary. A closed n-manifold is a com-
pact #-manifold without boundary.

Classification means to define an infinite sequence of closed #n-
manifolds M;, M, M;, - - -,! such that any two of these are not
homeomorphic, but any closed n-manifold M is homeomorphic with
one of them. We emphasize that, we do not ask to find a method to
decide with which of the model manifolds is M homeomorphic. We
only want to know whether M is included in this sequence. Of course
we do not ask to find an effective procedure, because such may not
exist.

The classification problem was solved long ago for =2, i.e. for
closed surfaces,? [22, §§37-39, pp. 130-142]. So, as usual in Mathe-
matics, one tries to solve the problem for the next dimension n=3,
in the hope that he will find a general method working for any di-
mension. This is the reason we restrict ourselves from now on to the
case n=23.

The classification problem has been solved not only for closed sur-
faces, but also for compact nonclosed ones [22, §40, pp. 142-144;
10, pp. 151-158]. See also [10, p. 171, 1l. 12-16].

We concentrate our attention on the classification problem of closed
3-manifolds, and for the time being we do not consider the classifica-
tion problem for nonclosed 3-manifolds, because this last problem
seems to be much more complicated, see No. 21.

2. Generalities. As is well known, the classification problem is
solved for n=2 by cutting the surface along simple® curves. So the
question arises naturally: Can we solve the classification problem for
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PoOINCARE CONJECTURE. A simply connected closed 3-manifold is a
3-sphere.
Some vears ago I was working on Poincaré conjecture, and I tried
to prove it by proving (10.1). But I failed, and I may say that I am
now convinced that this is not the way to attack Poincaré conjecture.
However, the loop theorem, Dehn’s lemma, Poincaré conjecture, and
some results from algebraic topology imply (10.1), see [16, p. 297,
Theorem (19.1)]. This was the reason I worked on the loop theorem, ; o
whose proof led me to the proof of Dehn’s lemma and the sphere | N )
theorem. ; I

However, in my opinion, the greatest importance of Dehn's lemma
lies in the fact that it may possibly be used as a tool in proving
Poincaré conjecture. Of course this is a personal opinion, and it need
not be accepted up to the moment when there will be a proof of Poin-
caré conjecture based on Dehn’s lemma. I would only like to observe
that Dehn’s lemma is not going to be enough to prove Poincaré
conjecture, and that some other things will have to be used too.
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Whitehead tov Oxford University

THE THEORY OF THREE-DIMENSIONAL
MANIFOLDS SINCE 19501

By C. D. PAPAKYRIAKOPOULOS

The spaces of the branch under consideration are 3-dimensional mani-
folda, and its problems will be understood by the sequel. The restriction
to the dimension 3 is needed, for the time being, because of the difficulty
of the problems. As an indication of this difficulty it may serve that,
though some of the theorems explained below were well-known problems
and conjectures, formulated some decades ago, nevertheless it was
only during the past eight years that their proof was attained. During
this last period new techniques have been developed. It is hoped that
the branch will continue to grow and for dimensions > 3.

An n-manifold (n-dimensional manifold, » £ 3) is a connected separ-
able metric space, each of whose points has a closed neighborhood
homeomorphic to a closed n-cell. So we consider both manifolds with
boundary and manifolds without boundary. (Our definition is a bit
different from that of Bing (@, p. 145, Bl p. 466) and Moise (13, V, p. 96).)
A closed n-manifold is a compact n-manifold without boundary.

We say that a topological space is frigngulable if it admits a simplicial
subdivision, in the sense of Seifert—Threlfall (1'¥, p. 42). A homeomorphism
S of a simplicial complex K, into another K, is called semi-linear if there
are simplicial subdivisions K] and K; of them, such that each simplex
of K] is mapped by f linearly onto some simplex of K. The image f{K])
18 called a polyhedron in K.

In 1950 appeared the paper of Graeub, where a number of theorems
about semi-linear homeomorphisms are proved and the following
theorem, refining Alexander's theorem, is proved too (7, p. 224, Satz 1).
Another proof of the following theorem was given by Moise (¥, II,
p. 172, Theorem 1).

(1) If 8% is a polyhedral 2-sphere in euclidean 3-zpace E%, then there
exists a semi-linear homeomorphism of E® onto itsclf, throwing 8* onto the
boundary of a rectilinear 3-simplex of E*.

In 1951 appeared the first of the series of Moise’s papers. The main
result in this paper is the following separation theorem (19, I, p. 508,
Theorem 1).

(2) Let Rbea

A

, which ig komeomorphic to
T Read by Frofessor J. H. C, Whitehead.
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Ta tota omovdaia Bewpnuata

— «ANupa tov Dehn»
— «Oewonua Booyxov»
— «Bewonua LdOalgasg»



TomoAovia TolodxoTaTtwv
TTOAAATTAOTN TV

Movodiaotatn moAdamAoTnTA: KAUTIUAT] XWOILS
XVTOTOMEG

Alodixotatn moAdanAotnTa: eTudavelx

— X& kaBe onuelo ™G emPAVELAS VTTAQX EL LA TLEQLOXT)
OUOLOHOQMIKT] pe DLOKO

Tpiodiaotatn moAdanrdoTnTa:

— Y& kaBe onuelo g MoOAAamAOTNTAG LVTTARXEL Ui
TLEQLOXT] OHOLOMOQODIKT e OPAlQa




(a) (b)

S3 ={(x,y,z,w) € R*|x% +y2 + 22 + w2 = 1}

H tolodixotatn ohalga etvarn
oLUTIAYOTIOMN oM TOL EvkAeldelov xwou



H toiodixotatn odpailpa wsg Evwon
a0 OVO UTtAAEC
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H toodixotatn ohalga wg vwon
A Tt0 OVO OTEQEOVG TOQOUG
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KaBe 3-moAAamAOTNTA HTTOQEL VA KATAOKELAOTEL ATIO
0TEQEOVS TOQOVG HETW “XELQOVQYIKTS



H ta&tvounon twv
OLOJLAOTATWV TIOAAATIAOTNTWV
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Ewaoilax Poincare

Alxtvmtwpevn to 1904

Omotaonmnote 3-moAAaTTAOT
OUOTOTUKX LOOOVVAUT LLE TN

ouoLopoppLkn ue tnv S3

Ioodvvaun pe v ta&tvounon
TOLOOLAOTATWV TTOAAATTAOTI)T




ANupa tov Dehn

YNUAVTIKO Prpa Y v amodelén e Ewaotag
Poincaré

Alxtumtwuevo kat ‘amodederyuevo’ amo tov Dehn
t0 1910

Max Dehn: dortntc tov Hilbert (Gottingen)

Hellmuth Kneser: oovaxkaAuvlm opaApatog otnv
aTtodeLEN tov Dehn to 1929




M. Dehn 1910

Uber die Topologie des dreidimensionalen Raumes.

Von
M. Denx in Minster i/W.
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M, Dehn [1910]



H. Kneser 1929

Geschlossene Flichen in dreidimensionalen Mannig-
faltigkeiten.?)

Von HeErimures KxeseEr in Greifswald,

Vorbemerkung. Die Buchstaben E¥*, M#*, S* bezeichnen k-dimen-
sionale Elementarriume, Mannigfaltigkeiten (geschlossen, nicht not-
wendig zusammenhingend) und Sphiren. Verschiedene Exemplare
werden durch FuBmarken unterschieden; z. B. bedeute ,,es gibt E}*
nichts anderes als ,,es gibt einen E?, er heiBe E. 'E* und 'S* bezeichne
das, was manchmal E* bzw. S* mit Singularititen genannt wird, d. h.
das stetige Bild von E* bzw. S*. Alle Begriffe und Operationen sind im
Sinne der kombinatorischen Tc-pq]ugle gemeint; nur der Kiirze und
Verstandlichkeit zuliebe werden sie anschaulich beschrieben statt
genau ausgefithrt. DemgemiB bestimmt sich der Giiltigkeitsbereich
der Sétze; sie gelten z. B., wenn man sich durchaus auf ebenflichige
Gebilde im Zahlenraum geniigend hoher Dimension beschrankt.

1. Untersucht man die moglichen Lagen einer M? in einer M?®, so
kommt man zwangliufig zu dem folgenden :

Hilfssatz. Liegt M® in M*® und auf M? eine '5%, die in M?®, aber nichi
in M*® homotop Null (auf einen Punkt zusammenziehbar) ist, so gibt es
in M?® einen 'E®, der mit M?® genaw seinen Rand 'S' gemeinsam hat,
der bis auf endlich viele Randpunkte singularitifenfrei ist und dessen
Rand 'S auf M?* nicht homotop Null ist.



To Aupa tov Dehn

Eotw M3 uia 3-nroAdanAétnta kat f: D* - M3 1
QATIELKOVIOT) EVOC OLOKOV XWPLC AVTOTOUES OTO OVVOPO DE

Tote viapyet uta eppvtevon g: D* - M3 ue =
f(6D)

Av x€0D?, TOTE YiIx OTIOLOONTIOTE
yeD? ue x # y Oa woyvel f(x) #
f(y)

* Eyyvatat v 0maén evog KukAkKoU dakTUALOL XwELg
AVTOTOUEC TO OTOL0 Vot TteQUAapuPavet to f(6D)

* ‘OAgg oL avtotouég eEQLORLLOVTAL O KATIOLX
TLETEQATHEVT] ATIOOTAOT] ATIO TO CUVOQO TOL dIOKOU



Avtiotorxo Anuuatoc Dehn oe 2 dixotaoelg

Eotw f:[0,1] > M? éva katd TUUATA YOAUUIKO LOVOTIATL
otV 2-oAAamAdtnta M4, e f(0) #= f(1).
Tote vTtdoxel pia epdvTevon g:[0,1] » M? tétolx wote

g(0) = £(0) kar g(1) = f(1).

Ewova véov povomatiov
~ A1)

fre) @ 1 69




Avorxodia amoderénc: Avaykn yix kaBoAkn aoon
TNG TOAVTIAOKOTTAG

*Dehmn:

— OewENOoMN EVOGOLOKOL e AVTOTOUES

— AxoAovOia ToTtiKWV KIvIoewV XwEIc va emnoealetal
TO OUVOQO

—KataAnén-oe'évav dloko xweIls avTOTOUEG

e Kneser:

— O toTtkég Kivrjoetg 0ev 0d1youv TTavTa o€
ATTAOVOTEVOT] TWV AVTOTOUWV



Ol avTOTOUEG TOV DIOKOL UTTOQEL VX
elval eEALQETIKA TTEQLTTAOKEG



[TamtaxkvoLaakdTTOVAOG:
AmodelEn tov Anpupatog Dehn peow
XWOWV eTuKAALYNG
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Kataokevr evog mOQYov amd XwEOUS eTUKAALYTG

Entirtedo 0 Tov mopyovu:
* Ry Ml yertovia tov fo(D) otnv
M3 == MO

W Ertittedo 1 Tov mopyovu:
S | « Kataokeun dimAng kaAvymg M,

fl ” - 1  TouvR,
- N

D 2 . R * Fotw f1 n avopwon tov f
Ll e

* Ry Hx yertovid tov fi(D) otnv M,

Enirtedo 2 Tov mupyovu:
« Kataokevn dimAng kaAvyng M,
TOVL Rl




— OewENOM €VOG DIOKOL UE AVTOTOMES
— Ewova tov o¢ pia 3-noAAammAotnta

— Kataokevn pag kaAvdng g yertoviag tov otnyv 3-
TTOAAATIAOTN T

— AvOywon dlokov otnv KaAuvn
— LUVEXLOT) KATAOKEVTNG HE TOV LOL0 TQOTIO

— IooPANua dLov TOTIOL O¢ kB¢ eTtimedo aAAQ pe petwon
TWV AVTOTOUWYV

— TeAgvtaio emimedo OTIOL dEV UTTIOPEL VA KATAOKEVAOTEL
XWQEOG emtikaAuvdmg

— KaBodog mupyov péow g akoAovdiag twv kaAvpewv
— Kataokevr) dlokov 0T0 KATwTeQO €TULTEDO



BOewonua fedyxov

Eotw M3 pa 3-oAAamAdTnTa pe OM> # @ ko L € OM3

OTov L Oy x0s ovoTtaATog otnv M 3 AAAG OXL oLOTAATOC

0to OM?3. Tote VTIAQYEL ATIAT) KAELOTI) KAUTIVAT UE TIG

LOLEG LOLOTNTEG.

Opotomikog e Eva ONUELO

Oecwonua ochalpag
Av M3 eival pia mpooavatoAlowun 3-moAAQmAGTNTA pe

m,(M) # {0}, vtaoxet pa 2-odhaipa S* epudutevpévn otV

M3 mov dev elvat cvataAt otnv M3.

Ynagén otnv M3 pag 2-odpaigag pe
AUTOTOUEG IOV DEV ELVAL CUOTAATT)
otnv M3



Ta ‘big problems’
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EvaoyxoAnon I[ManaxkvoiakodmovAov pe v Eikaoila Poincaré vy
TIOAAG XQOVLIX LEXOL KAL TO OavaTto Tov

Ta tola Bewonuata: eVOLxpeTH OTADLAX YIX TV TTQOTEYYLOT) TNG
aTodeléng s Ewaolag

Metémerta egyaoieg: XQroTm TG TEXVIKNG TOL TUQYOL TWV XWEWV
eTiKAALVYMG
Ot mpooTtaBeLeg Ttov dev ePtacav otnv amodelén e Ewaolag

ATodelEn teAwca tov Avyovoto tov 2006 amtd tov Pwoo
naOnuatkod Grigori Perelman



YemtepuPorog 1958 — XemtéupPorog 1959: Research
associate, IAS

YemrepuPorog 1959 — XemtéupPorog 1962: Senior
research associate, IAS
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EmiotoAn mpog
[ IavteAr) Poxo

Princeton, 15 Maptiov 1958

“EmtAnpogpopnOnka otL o
Tarski etvar ovunaOne
avBpwTog, anavta €1¢ 0Tt
TOV EPWTOVY KAl 0OTEAVEL
avatvna. Aowmov, ypaye
TOV Yl AVATUTIAX AV OOV
xpeaCovtad...

KaAov etvar va ypagng
€0V 0 i0log, yIaTi ETOL
ATIOKTAC YVWPLULES, TIOV
UTIOPOVY VY& 00V pavovV
TIOAD xpnoLuec oy
nuépav. H otevBvvon tov
Tarski eivat...”



21/06/1961: ITootaon amd N. Kortwkod yia 0éon oto EMLIL

«dlave éva dvo unvec twpa MOV wWPILUAROE UEOR UOV 1] ATLOYAOT V' ATIOXWPNOW ATO TNV
kaOnyeoia tov ITloAvtexveiov ywx v agooiwbw oty TPAYUATOTOINON HUEPLKWOV
oVYYpPaPIK@V o) E0lwY KaTd Ta VIIOAOLTIY Y péva x povia Cwrc Ta 0Tioia OV UTopovV T

va elval moAAQ i mov kAgivaw To 67° £ToC...

Exw Aotmov anopacioer v’ amoovpBw amo TIG VTIOXPEWDTELS TOV €V evepyeia kaBnyntov
non amo to mpooexéc Etoc. Ilpoxvntel étol yia to [loAvTexveio N avaykn va avixvevor
Tov opiCovta yia évav kataAAnAo duadoxo pov. Eucic ot kabnyntéc twv Mabnuatikwv, o
K. BaotAeiov, o k. [lanacmvpov, eyw, vnobétw O¢ kat o k. KpteCne (Aéyw vnofétw, diott
oev Tov HIANoauE aKOU® OXETIKWGC) amoPAémovie o0& €00C WG TOV QVAYVWPELOUEVO
eEAIPETO ETUOTNUOVE TIOV TAAIOTEPA EPYROTNKE WG ETUUEANTNG WE TOONY EMUTVXIX OTO
Topvua xar mov Oev aupipardlovue ot Oa ovvexioer tnv vynAn uabnuatixn Tov

[ToAvtexveiov Ty omoia €yvwpLoE amo KovTa Kal Euabe va eXTIUA.»

Apxeio lwavvag Qepevtivou-NikoAakoroUvAou



21/06/1961: ITootaomn amo N. Kottiko yia 0éon oto EMLIT

«Oa nbeAaue Aowmov va uaBovue tn yvoun ocac navw o’ avto to Oéua tne dtadoxnc pov,
yia va tpofovue o€ oplouéveg vmoodeiéelc mpog tn Awixnon tov Idpvuatoc 00TWS WOTE VA
TIPOKNPUXTEL 1) €0pa Tov O adprjow we TAKTIKT KAl VA Uny UETATPATI) 0€ EKTAKTI], OTIWG
avto Eywe Tedevtaia ywe Ty EOpa e Mnyaviknce tov k. [ewpyikomovAov
(amoxwpnoavToc amo TNV evEPYO vTinpecia méPvot To kadoxkaipt), emteldn Oev vTtNPxE OTOV

opiCovta Kaula eEEXOVON ETUCTNUOVIKT] QUOLOYVW Ui Vi T1) OLadoX1).»

Apxeio lwavvag Qepevtivou-NikoAakorroUuAou



01/07/1961: Apovnon IamakvolakomovAov

«To ypaupa oac otic 21/6 pe ovvekivnoe Pabvtata. lati fAénw nwe pia
oAoxAnpn enoxn napépxetal. Mia emoxn otny omoiav avantvxOnka kat éCnoa.
ErumAéov pe ovvekivnoe to yeyovoc ot ue Bewpnte we tov avra&iov dtadoxov
oac. Avto ue tua eéatpetika. Katwtépw oac ypadw uepika mpayuata to
omoia e&nyovv exeivo ov Ba oag ypahw mepL 10 TEAOC TOV YPAUUATOS UOD. ...

AtoBavouat Tov EQVTO UOV OWUATIKA KOVPAOUEVOV, ellal 47 ety kol fAETw 0T,
ocv unopw va avtanokptOw o0TOVSC KOTIOUC TOU amaltovy ot Oéoelc avtéc
ovvexiCovtacg kat tnv épevvay uov. I't avto napattovuar Oéoewv, TiITAwy Kat

utobwv, yia va umopéow va 0AOKANpwow avto mov EXw KATA VOU.»

Apxeio lwavvac Qepevtivou-NikoAakorrovAou



01/07/1961: Apovnon [amakvolakomovAov

«ETti mAéoV Exw avalafn pepikéc ePEVYNTIKIIC PVOEWS VTIOX PEWOELC KAL PUOLKKY
TPETEL va TIC TeEAElwow. To Tote ouws Oa Tic TeAclwow 0&v UTOPW Vv TO
npofAEYw. Ot avBpwTior edw pe Exovv fonbnoet, ooo dev pavtaletal kaveic. Aev
UTIOP@ O€ V& TOVC aPrjow oT1) [LEoT).

Aowrov av kat pe ovykvel fafvtata 1 TEOTAOLS 0aC, AV KAL UE TLUX EEALPETIKA,

pue Avmny uov oac ypapw otL dev dvvaual va avtanokplbw oe avtny.

To mpopAnua mov avtiuetwniCetar otny EAAada, dnAadn tnv avtikatactaon
TWV ATEPXOUEVWY e VEOVS, TO aVTIUETWTICOVY Kal €dw. Il.x. mpo TpLeTiag
napntOn o Professor E. Artin amo to Department of Mathematics tov Princeton
University. Aotmov, uexpL otyunc 6ev Exovv fpn aviikataoTaTNV TOV €0W KAL TO
Department mepiopiCete oe évav Assistant Professor yia to Paoiko paOnua tnc
alyevpac»

Apxeio lwavvac Qepevtivou-NikoAakorrovAou



EmiotoAéc moog IlavteAr) Poxo (1962 kat 1965
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YemtéupPorog 1962 — Iovviog 1976: Senior research
mathematician, IAS

— TttAog opoTIHOG VOGS KOy
— MioO06¢ Aryoteo tov poov puobov evog kabnynt)
— KaBoAov ddaxtika kaOnkovia



Boafeto Veblen

Boapeio Veblen yia t I'ewpetoia (1964)
— «XXETIKA ULE TOVG OTEREOVS TOQOLG» (1957)

— «XxeTKA pe to Anppa tov Dehn kat tnv
aocGAIKOTNTA TWV KOUPwv» (1957)



EmtiotoAn moog Kottiko

"Xepaoté pov Kvpre KaOnynta,

Meta ovykivnoewc ueyainc éAafov tny 127 Xenteuppiov
ETUOTOANY amo Tnv American Mathematical Society ovupOvwe e Ty
omoiay pov amovéuetatl o kabiepwbév dia pwtny popav Ppafeiov
TPOG TLUtY Tov ueyadov yewuétpn Oswald Veblen. To fpafeiov
amovéueTaL emiong kat eig tov kaOnyntnv Raoul Bott. H Bpafevoic pov
opeidetar i ta papers “On solid tori” kat “On Dehn'’s lemma and the

asphericity of knots”.
UeTa PLAiag Kat
ECALPETOV EVYVWUOOTDVTG
X. IlantaxvpraxonovAog”

Amo to BipAio tov E. Lnavdayov: «Xpiotoc IlanaxvpiaxkomovAdog, o epnuitne tov Ipivotov»



Boafeio Veblen

AMERICAN MATHEMATICAL SOCIETY

JOHN W. GREEN UNIVERSITY OF CALIFORNIA
SECRETARY LOS ANGELES 24, CALIFORNIA

September 12, 1963

Professor C. D. §. Papakyriakopoulos
Department of Mathematics

Princeton University

Princeton, New Jersey

Dear Professor Papakyriakopoules:

At its meeting in January 1963 the Council of the American
Mathematical Society voted to establish a new prize to be known as the
Veblen Prize in Geometry. This Prize was established in honor of
Professor Oswald Veblen and in recognition of his contribution to the
geometry and American mathematics. The fund was raised by a group
of his former students and associates and was later doubled by Mrs.
Veblen. In awarding this Prize, geometry is considered in a broad

sense, and in particular topology is lncluded. It is to be awarded

first in 1964 and 1966 and thenceforth at five year intervals.

To select the first winner of the Veblen Prize in Geometry,

President J. L. Doob of the Society appointed a committee consisting

of Professor S. S§. Chern, Professor R. _H. Bing, and Professor Samuel
Eilenberg This committee found many wor:hy “condidates for this first
award - 8o many candidates, in fact, that it has been decided to make
both the first and second awards of the Veblen Prize in January 1964.
The winnérs as recommended by the Committee and approved by the Council
are_yourself andProfessor Raoul Bott. Your papers on which the award

was based are your London Mathematical Society Procaedings paper, On
asphericity of knots, both of which appeared in 1957. Professor Bott's
award is based on his two papers, The space of loops on a lie group,
which appeared in the Michigan Mathematical Journal in | 1958 and The
stable homotopy of classical groups,which appeared in the Annals of
Mathematics im 1959.

It is planned to present this award at the January 1964 4 meeting of
the Society in Miami, Florida. It is customary for the “winner, if he
is able to attend : und receive the Prize, to make a_short fifteem or twenty
minute talk on the subject matter of his prize winning memoir.
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Apxeio lwavvag Oepevtivov-NikoAakomovAov



Apxeio lwavvag Oepevtivov-NikoAakomovAov



AvayvwoLlon
IIoookAnomn oto AteBvég Luvedplo twv Mabnuatikwv

(Avyovotog 1966, Mooxx)

Aev T YE VAT NTAV ATTAGX0ANUEVOS UE TN oLVYYOadT] evOg
BPALOL Yia TS TOOOWOTATEG TOAAXTIAOTNTES (0€V OAOKATIOWONKE)

Entitipo péAog Evwane MaOnuatikwv tov Kavada

Entitipnoc Awwaxtopas amo to 1964 moAAwv
naveTiotnuiowv twv H.ITA. kat e Evpwnng

Amo o BifAio E. Enavoayov: «Xpiotog IantaxvpiaxonovAog, o epnuitne tov Ilpivotov»



EvOlad€pov yiax toug vexQovg ouvadeAdPoug

Joan Birman: —— |
* Tote ddaxkTwE GT%[TOUTO K(EQO(VT ¢ Néag

Yooxng
* Tov ovvavinoe oe eva o #Nb@f“

YLlX TO TL VX 6[0&[30(0'8%87‘&6

TgtaétaGTaTeg 710)\)\0(7'( \OT Teg)

Cr’]mﬁe vmodeiéelg
Q& EQYNAOTEL OTIS

[X€ £TOLUO £va

BLBALOYOADIKO KAT X GeA WV

* Apyoteoa dtaonu Pwv/mAe&idwv kat
ToTmoAoYlx |
(opoTLun KabnynTe nuo KoAovumix)

Amo to BipAio tov G. G. Szpiro “H “eixacia” tov [Hovvakapé”



EvOlad€pov yiax toug vexQovg ouvadeAdPoug

14 Iavovagiov 1968: EmtiotoAn meog A. Kanmo

«AAN ouwe, av kat 0ev Ba tov avalafw we
uaOntnv uov, Ba eipar tpobvuog va Tov dwow
VEVIKEC OVUPOVAEC. AnAadn TL va Kavn KatL TL va
unv xavi.»

Ao apyxeio Aomaoiac IlanaBavaciov, E.A.LA.



ANUOOLEVOELS - LUVEXELX

Papakyriakopoulos, C.D., The theory of three-dimensional manifolds since
1950. Proc. Int. Congr. Math., 1958, 433-440 (1960).

Papakyriakopoulos, C.D., A reduction of the Poincare conjecture to other
conjectures. Bull. Am. Math. Soc.,68 (1962) 360-366.

Papakyriakopoulos, C.D., A reduction of the Poincare conjecture to other
conjectures. II. Bull. Am. Math. Soc.,69 (1963) 399-401.

Papakyriakopoulos, C., A reduction of the Poincaré conjecture to group
theoretic conjectures. Ann. Math., 11. Ser., 77 (1963) 250-305.

Papakyriakopoulos, C., Attaching 2-dimensional cells to a complex. Ann.
Math., 11. Ser., 78 (1963) 205-222.

Papakyriakopoulos, C.D., Planar regular coverings of orientable closed
surfaces. Knots, Groups, 3-Manif.; Pap. Dedic. Mem. R.H. Fox, 1975, 261-292



Zwn) oto Princeton
AvoTtnEo KabnueQLVo TEOYQXHLA:

— 8:00 IIowivo 0o €0TIATOQLO TNG OXOANG

— 8:30 Evapén eoyaoiag oto yoadeio tov

— 12:00 Meonpeoavo

— 12:30 Emtiotoodn oto yoadeto

— 15:30 Toat otnv kadeTéQa TS OXOAT]G

— 16:00 Mwkor) pOATa otV TOAN Tov Princeton
— 19:00 Emtioteodn) 0To yoadeio

«Aev Exw oUTE OLOAKTIKA OVTE OLOLKNTIKA KaOnKovTa, Ta oTtola Kt OV
ovuntabw kaboAov. Ao avtng TNC anopewe iuatr TOADV EVTVXTIC»

(EmtiotoAn) mpog A. Kammo, Iaovovagrog 1968)

Amo to BifAio E. Eniavdayov: «Xpiotoc IlantaxvpiakomovAog, o epnuitnc tov Ipivotov»



Zwn oto Princeton

1968: Ytoypadn evog HavihEoTOU KATA TNG dIKTATOQLOG
— TITooBANua avarvewoTg tov dixPatneiov

1972: Oavartog Ralph Fox (e nAucia 60 etwv)

1974: 'Exdoom dwuxatnolov
Aev OEANOE va TAQEL TNV ALLEQLKAVLKT] VTTNKOOTNTA

1976: ITIpoyoapuatiopog emtokedns otnv EAAGda

Amo to BifAio E. Eniavdayov: «Xpiotoc IlantaxvpiakomovAog, o epnuitnc tov Ipivotov»



EmtiotoAn A. Mayewpov

29 Iovviov 1976
1teog N. Kortiko
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1914-1976

Senior Research Mathematician and Lecturer

Apxeio MavteAn Pokov Apxeio lwavvac Qepevtivov-NikoAaxomovAov



“The year 1957, when Papakyriakopoulos got his three big
theorems, 1s a landmark in the history of 3-dimensional
topology. Only little, fragmentary knowledge was available
before, and plenty of things became accessible afterwards. One
can very safely say that there has not been any progress in the
field of 3-manifolds, after 1957, which did not make use, in one

form or other, of Papakyriakopoulos’s work.

In this light Papakyriakopoulos’s work looks even deeper and
more impressive today than it looked in 1957, and we appreciate

even more the three jewels he has left us.”
V. Poenaru



«O Iana avnrel otny mAELXOx TV UEYAAWY
epyatwy 1ne uabnuatikne erntotnunc. Oa ueivel
oTa pabnuatika oTny mPwTn YPAUUT TV
EPEVVNTWY TWV TIOAD IKAVWYV, 0L OTIOILOL [LE TT]
ovvaun tne ueyaAlvpuiag Tove mETV XAV
KQATATIANKTIKT] ETLEKTAOT) TOV OVVOPOV TNG
ETUOTTUNG QUTNC»

A Flett

ExmpoowTog g Apeokarvikr)c Mabnuatikng Etapetag
Oxtwfolog 1976

Amo to BifAio E. Eniavdayov: «Xpiotoc IlantaxvpiakomovAog, o epnuitnc tov Ipivotov»



Aonaota I lamtaBavaotov
HAextoovikn) emotoAr mooc MixaAn AovAaxn

"Hrtav cvpupuadnne kat ¢idot ue tov avtpa pov Kowota Mavpouuatn. ITnv
ETUOTNUOVIKT) TOV aéia TNV EEPETE eo¢ic kaAditepa amo uéva.lloAv pwy maet
otnv Auepixn kabe uépa epxotave omitL yix va TEL 0TOV AVTPX OV TIOLO
uaOnuatio mpopAnua tov anaoxodei ktA.Ovuaual otL epyaloTave aKovyovtag
uovotxn Bayxkvep. Lto teAevtaio Tov ypauua Eypape oTov AvTpA LUov Va TO
kpatnoer yiatl Oa to xpelaotei.Iloté 0ev uac Eypae 0t NTav appPwoToc. X1
olapkela e dtktatopiac tov ovvavinoa ot Néa Yopkn Kal Lov iXE TEL 0TL O¢€
KQULK TLEPITITWOT] OEV TOV EVOLEDEPE v YIVEL KaONYNTIC 0 TIAVETUOTNULO VIATL
avto Oa tov éfyale amo Tov KUKA0 Tn¢ épevvac. Oa NTav avayKaouéVos va KaveL
uabnuata -0taAééelc KTA.0tav EAvoe KATIOLO TTPOPATUA TIOV KAVEVAC UEXPL TOTE
oev 1o eixe xatopOwoel , 10 E0TELAE OTOV AVTPO UOV KAl NTaY TTavEVTLVXTIC. KaTote
otav épaoce atno v ABnva o Kapabewdwprn tov ovvavinoe o Xprotoc kat o
KapaOedbwpn eitte otove daokaAovg Tov Xp1otov va Tov TpooEEovy avToV 10 VEO.
Hrav oav avBpwTioc é€oxoc etAikpvic.

Kat xatt tov OvunOnka topa. Otav nrav ontovdaotnc oto [HoAvtexveio otav
EOve eEETAOELC TUTYALVE KL O AVTPAC UOV VIX VA TOV OVYKPATEL VIATL NTAV
IKaVOoG va OtakoypeL To kaOnyntn KaL va Tov TLEL 0TL AVTA TIOV AEEL OV Elval
owotd. Htav évac avenavaAnntoc avOpwmog.

Aonaoia [lanaBavaciov”
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[Tl epelg;

EONIKO METEOBEIO ITOAYTEXNEIO
EXOAH ESAPMOIMENGN MAGHMATIKON KAT $YEIKON EINIETHMON

ATTAOMATIEH EPTAFIA

KATEYOYNIH MAOHMATIKOY EQAPMOI QN
AAPTANH NIKOAAKOIIOYAOY

O XPIETOX ITATTAKYPIAKOIIOYAOX
KAITO
AHMMA TOY DEHN

TPIMEAHY EZETAYXTIKH EITITPOIIH

ZOPIA AAMITPOIIOYAOY
AN KAOHTHTPIA EMIL (Emphénovcn)

IIIYPOZ APTYPOZX
KAGHIHTHE EM.IL

IZTAYPOZ TIATIATTAYPIAHY
KAOHITHTHE EK.ILA.

IOYAIOE 2010
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Evxaolotieg

I Taovarywwtng Wapopakog
MuxaAng AovAaxng

Xpnotog Toovviag

Kuptakn Kvouaxn

Apyvong PeAAoveng

EAAN Ve MaOnuatikn Etaoia
Icoavvne Alxpocvtng

Xt Ong Aviwviov



