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&tathemat lsches Instj,tut,
der Unlversltät Bonn

DÍensta den

groqfamm der [qghe¡nallschen Àrbeltstaqunq 1993 (Tl

17.OO - l8.OO Uhr¡ M.F. At,tyah¡ The Yang-Mtlls equaÈions and the
structure of 4-manlfolde

Mltthroch ' den 1 6.6. ¡

10.3CI 11 .30 Uhr¡ D, QuLllen¡ Determj"nant's of ã-operators

15"OO 16.OO Uhr: J. Coates¡ Helghts on ell,lpttc curves

1?.O0 - 18.OO Uhr¡ D. Voganr Represeneatlons wit,h cohonology

Donnerstaq, den '17.6. :

9.45 IO.OO tlhr¡ Festlegung der nåichsten Vortråge

IO.OO - 11.OO Uhr: R.S. Palals: Hamlltonrs work on posltlvely
curved 3-¡nanlfolds

1?"OO - 13.CIO Uhr¡ R. HarÈshorne; Space curves

1? "O0 - 18,OO Uhrl tt. Berger¡ Gro¡novrE f llltng of Rlemannlan
manlfoXds

Dle Vorträge flnden alle l¡u "Großen Hörsaal" (Wegelerstr. 1O) seatt.
t¡ I uaen mlt Tee: Mlttwoch Nach¡nlttag von 16.15 1?.00

vor e¡ü o n rgaa Donnerst,ag VormlÈt,ag von tr'l .15*12.OO
Uhr vor dem Gro8en Höraaal¡ Donnerstag Nachnltt,ag ab 15.3O Uhr lm
DlskuEslonsraum Beringstra8e 'l .

Dte Pgst Itegt während der Teepausen âBe. AlIe Tellneh¡ner mögen
elsh-õ-{t,te ln dle Tetlneh¡ne_rl_1e_t,q! efntragen, TelLnehmerllst,en und

t

It
¡¡
¡t
tl

andere Informatlonen liegen vor den Dl
âuB. Den Tagungsbel.trag bltte an Frau

CIrt¡ Festsaal der Unl

skugslonsrêum BerlnEst,r. I
Gerber ($FB-Bilro, Berlng-

Êtr. 4) bezahlen.
ÀIle Tagungst,etlneluner ¡nlt thren Damen oder Herren slnd herzllch zum
Empfang des Rektors e lngeladen. üeLt: Mlttwoch, den 16.6., 2O"Oo Uhr.

verslt,ät¡ Hauptgebåude¡ Elngang von der St,raße
mÀ¡tt Hof," durch das Tor gegenilbcr Buchhandlung Röhrgchetd"



Hathemat,lechas InsÈttlü
Öar llnLversltåt, Bonn

Froqramm der Ma t.ha¡nâ t Ls å,rbe .l-tstasunt¡ 19 I 2 {IT }

Fgefteqo den 18,6"¡
10.00 - 11,OO Uhr¡ Jn Bernste{nl Belllaon*Bernsùatn construcÈlon

tr2.{5 a oâ, 21.OO Uhrr Àuoft.ug nach Leuteedorf . Àbf,ahrt
ptlnkÈl,tch u$ 12"45 Uhr nlt t'lcrtorechfff,
iCa¡man Sllvat an ålten ZoIl.

$a¡tet,aq, dqn 19.6.1
9.{5 - IO"OO Uhr¡ Festtegung ôer rêstllchen Vortråge

IO,OO -'l1.OO Uhr¡ $,T, Yau¿ t{antfolðs trtth ¡rcrt"t'lve ecalar
cugvaÈure

12"OO - 13.00 llhr¡ g. !{orÍ¡ Sstl[ona1 curves 1n 3-folds and
appl,f.catlons

i?.OCI - 18"00 Uhrr Gn tlarder: Sate conJecture for Hllbert
ßôduLar surfaces

Sonnt,aq, den ?O. 6 . I

IO.OO - 11.OO [Jhr¡ Ir, Sfehe¡rnånnt M. Freer:nantg wor]c ôn
,{*dlmene*one1 ¡¡anlf,olöe

M9 e[q-nonnerstgq,,3gg-lËJL t u!û 1 5'oo uhr- qprÍcht
l)'v" nrioéov o Proþleg- of cLoeed 9e9-
destcãdt ,rn 16.0O Uhr up*fãfiË,-V"p" Fla[onov flbêr rgew local-
global prJ.ncf5llee for algebrafc groups.,.
Ðf'gVort.rä,Ee!f.ndenat.IeÍs,@r(wegeI.oret,r'1o}ßtatt.
Erfrl8chunqspauêön mlÈ Tee E San¡tag und Sonntag vorulttags von

S;n Hö;äaal' Êametag t{ac}¡mftÈag ab
15"3O [Ihr lu Dtekusslongrau¡n BorfngeLraße 1.

Dle F-qEt tlegt, wåhrend der Teepaueån ô!¡8. . lqqeltç.,9*ïl? f'n-KEl1er

Ëå :,mgilxuläïåärTñ, å ¿".8åñ offi ;:' ii.ffiåi
nðgan stch b1tiã' fn A*e-gé¿¡lebger.¡ÅåIge elntragen-. Tellnetmer*
rräter¡-una ãnaeie rnforïûmr de¡¡ Dlakusslonsrau¡¡
Bcr{ngstraße 1 auE,



l¡f,aBhemat,le chee Xnatltut
der Univereitåt Bonn

Proora¡rn der ltathematlechen Àrbeltetaounq 198? (III)

sonnEêct, den 2O. 6 ' ¡

IZ"OO - 13"OO Uhrr S.oT" Pattergon¡ Lfuút Eet,l of Klelntan groups

17.OO l8.CICI Uhr¡ D. Epeteln¡ On Chapter I of llhurgton

s{ontaq, den 21.6.¡æ
IO.OO - tl.OO Uhr¡ S'S. Chern¡ Web geÖmetry

11.OCI - 12.OO Uhr¡ B. Måuurr ln-extenslong and belghte

1?.Oo * lE.oO Uhra Fn Ada¡ls¡ Car1s¡onrs Prove of, Segalte
Burnalde rlng conlect,ure

Þle Re nt qrerden gebete rtr thre Kurzfasaungen bts Sonntaq !.tittaclffibei abzugeben t da wlr den Tagunq¡abericht,
nel¡mern vor fhrar Abrelea aughtndlgen mðchÈen.

D1eVortrËEeftndena11'e1e.@.(HeEe].erst,ra8e1o}
gtaÈt.

Erfrl
a as

ß usen nft,
nSrBu¡o er ðtr

c

Sonntag Naohnlt,tag ab 15" 30 Uhr 1&
e 1 n Montag Vo¡mlttag von 11.15-12.OO Uhr

vor de¡n Grogsn llörs t{ont,ag NachntÈtag Lst def tee f¡ !{ax-Planck-
Inet,ltut ' Gottf rf ed,-Claren-Stra8 e 26, berelÈs ab 15.OO Uhq " (fo

No. ? fro¡nrsach the l{ax-Þ}anck-Ingtl.tt¡tr you can take B.g. tran
Rtrelnuferbahnhçf--near ¡nåi.n rallway statlon--whlch goes everl¡ 1O

mlnutee, Leave at Konrad-ådenauer-Platz¡ the GoÈt'frfed-Claren-SÈraße
sÈarts opPoelte the tra¡¡ stoP. )

Dle poet, llegt wåhrend der Teepausen au-s.. Tl8cþgPpnls l.n Keller-
des Hõñãeg BértngstraBe 4. Den T?qung?be:lEgåg bltte an Frau Gerber
(SFB-Bttroo BertngetraåE 4! bezahlc¡ñl PTqcrfqlnTq und Informg-Flpnen
tl.egen vor ðem DlekuEglonËrat¡¡t, Beringstraße 1. êL¡s.



t

Àdreçsa¡ Hfis*g},tAttcûL t,rstrrrrrE , oxÊr¡ì ,€v6.4uD

I'
sou

tct ¡ f*l . P. Ar,yA u

¿or: Y*rc- t"lLL s Ê4uArlorls A uD llfÊ S.rtucrrlß Ê o C

+- rrul{ rÉ*Þs

I I Ð+".**rt"g
Thi¡ LrXr*" is ê. *tot* u"*T L.coq.|" æ:u'eÀ 1tq

e

S.K.Þcr^alCsn^ (oxpø) Co{Lk þ"f" hovc t¡+ {" àt

\,¡rfr,ê$¿r- *+ ô*[ tL.o. s<¿¡r-s { tt L d*u^'{F A^"'t 4{'q

. lDú\^q1d ¡ô^rJ ít'â' is h u'r'3

t^¡l,ün r*-s \¿{' ;t'

Þ+2 {t llc óo¡t.-

+p*

.f-k^ YaT - M;lb a7t'a'þ"ns q-s

þ-ü1",.,* írl' {-l..e 14 "( a- na;þtLs .

t{*tT - c¿ut'*¡J"¿I lP-ao,u¿

aå.t 'o-. g'r*{ l^* e'

. ?o'* ""^l- 
fuu'V i^'fü'e's

,e&&Jh/.q. Fcr-

6t4*A L*- {-{^* Pco+'t '*ttl'l¡ :

L't- x

+{^*, H"(

fuu&rult c

&' O[øo'"*

x,z) ü þ
,w ff""'^

¿ on'{-t'lJ;t" )
0

b¿ e-clrar""f

+d^* *L;s {n"" tA

A*tt'tan¿¡'__t*--{- t***-dù{¿

îttÊ s'ß Ë r'4 (m ' Ptt'd*"n) htr. W*i t*rÅ"t^l* Iu nd.røh'c

$ øCC,{..-þ

3un c¿u hr*¡ Ê, f* T:4, l'*a-'"',ffu rd

î*e.ô4Ë,vt ( s.f .ÞCx"I{çrr') Tt.* '{r,-<, d¡n(*

r"r{¡- ¿ G?r-¡*. rJ is lt, \þu4e{ 4 ,fffi^ 2*i

I
Kcru-^



Autor: Selte Nr.: Z¡r1 . F. Àrt yÀ F

r) /¿ 4k /1* út"*t 7 lt'k'22

y s n (vqul I #') aul c¡u"Lk7

?r.nt".o.,t,. i.,..' ; sl''r¡rl+c( ' s*ff* *

r- cL; t -¿r^ç¿YJ efau b4 !d.t;¿^ ü¡ q'h

' L-., r^-.o y - e><cL(* W'l

L-CrA.Ê'

h'.-ôL

ÊçS¿

u
I

q
Cao^

Fvadøau ôl...wr'tt I ¿u..¿þic h¡'c,r+k t[
vv,

&-pt- slq¡*lnr'( A,f(*

$a gr

lo| t 4¿

,*'F* /
À.'¿d.ç ,f f tL

þ"-(

tI*^a..il^o.'-0-'
€'er^. JroLc-

C**cnay .

Sh{^ot*¡'o'r-

¡Let'. is cL

?*ol

('i=l>'" t

]-h¿¡

t*tr -l;h.
t rL"t^

5 ÉT
e*(L I,JaÍ ,

rL¡^
v

6ìn ¿,*('¿l l¡^a"^'

þ,t"eht^

+i."
P, (.c)

a- c{\Aa ta
,--4"x rf

Vt/t Oq 6r-'<tú4

sin¡
eU4þ¿"J

cÅcr&t su

ryHtu'îY tv sPr-(Ð'
X,^c.Å.ra-h'c Êrrt'

f,: Ys Yt

{l; S

6nA s tw(ktl

ir^,f þ h¿'E

P nv
Stl{") - '¡¡"'..*/r

0

d-c fL

l^r4

q.ft

T t,<-¡t[.^

a..øol. fk^
at*I- f o

[s r h**'('Êt't '
l'4 tvi tt b.

et\'v X. F- fL't

x

X

It**¡ c

ftr a'
,rA{1^ cr= -l-.

(,*þ 
"1,

fu,r**ç¿'uåq*

C..+¿t

Ê sser^hdÉT

h*èd^,Ji ?F" 'l



M. Ê, ftt,Y* HAutor ¡ Sefte Nr.: 3

Mn
dr44 P

Cuá^,"rJruÆ '

s,Þ{,^ h onr r

eg = toli
"J" ¿

î-L rfo.<.- "ô Ct,* rrþk's'"^ o/vç¡r- 'Í) r¿r"''.chttrr

..",kc¡^ tr.i¡; w¿y lL L'- tto*' 'l fL

rL v;t-7uJ.u 
Þ rf 

.¿ 4n're tî.t- e'ô¿qt^

ctitl,t f rr-c 't,o 'tcr^, -b"^^il"s "n*å

îo

þJtr(. 1"1 i, b^ft ot4..4J- h"l-

+L lt*rt^^o'^ c 'W
;f L".' X q'/' l"J'.."'!' b*,4

þur..Å u," f'{ &mh :.r:
ûJt\AraJrke/, 

t;^:L f 
c<ucct'Jtc"k¿<

X = se , M= Br l-L vr'J ÞJ*l

f,r'- f -ul Vt -î b'-"'F cA/-'lf

b.-f $^ar^ 
(¡'t'tn bt tl¡¡-,-e,u"J'<A tl

rlc¿ t-\ ' ro fL-l- Lf' " ^ 6øueÃ

+o pt^., ry 8þ*u'

Tt .- Åþlo'Jt^ Ñ otrlþ'.^.Á

Yl,*ør.* -l C' fa"'vbes ( uÅ* lt'

fl,.-*d*'q,h'L Ê*^ ; 
t'*td*t\ e^"é'

þl,*t¡n''*s I k' t'/ht"$cuk

A satøu Iw
*¡tttu.& t- \^,[..^

(a' \f"¡e
'( .f-¡Paa

ô^4,f' ot*0"*f"-"'Ítt+

l^,F( d rpto tt Vl

c "-flttXt 
r^^of',òt'

ó. fL *+¿rþqc'

Þo"t'*t'7 I YL

ry*^u



4.

#r*"r*t na-"t "f I -*re',^/
$o-*a/ gr"J/"^

frc,** f-/-a,'c02-ï^st# fr" /14",,f1, .

Tlt,el ¡

Autor:

Àdreasg ¡

ê-?L

ßtnt -t4 lvî tT



ßú,,^rl ?L"J!"*ÀuÈor: Setta xr.z/

. f , ()\¿t1- Llv l-4. A, ^ -0 ^*..+- /a^ -lI r,v 
T^ 

/,<4+ ..L.4¿4,^ã 9 [ '-.¿ -/)

--/ a1--¿.^ ^^L/.:- nir:,*^^".p:;;'#:,r*ñ*ä'*nr /)
'{L'L L.L

&a Ë) 't'q' ã

-f*^a&r¿a ¿l4r*\4 r"rô"^.rl-Z o\tp- /,t*

l'( Hr"^ (e, e øT"')) 4r. Q-, S r- q+ß

a

a

o< l--/L tto oþ* ,.J 4 A
. Jt ú4^,t þ'- ff*" /"+*"

* "Au(o+rtrlr,o 
: r-(o-'ø)

tl,,r* ,a4
,.c,

..rJ."/ tL
o***1, /u'-,-.n

CU/l/r<¿g- TLèt,</L

frz4JLnut/1â
-{?.*

,atnt*&.<

Lvt

,r,r4*J4 rlbvual-,
drt ,o)s

D-, 0

de/l4'* fu Gh'
¿wr4 f-L -f('&G(z,a') 2rr &-?/ I */''n".t È=*/

t*/*r¿A Ð
,,J.n

(*)



0ú-ù-( Q,^iHa-""Autor: Solte Nr.: 3

qr Wz %
D I E ->Ë eT{,t +o' ó. æv,.^er*.n

V' Ç -9 fe T-rÉ ,r';( F6 G, ,') , E¿, * E¿ Lrt
#* É'i"r
tu/*-- ?* * t-t.

"/..2 {il

ãteô\%-lT

W
eþ*

Tru'ð) f n-'ø)= j,(e. Gþ,2)á,¿ r,4ù ;{ t=ff
Ívr

ð^ ø"áro l" D L q cûv-^arú; V¡r^
6,n

d0

crn_e 4 /þr"¿ à.-"frÅr*-t""
0' tonoa ,"'r'* +t&*Ë *> E bÅ "t%* o'-.'

V l.o .{^e aô Cr*rC(

11*
Ð

Tl."* &)

ïL* par-o,^4. *^ffJ,',4 ú*,t Ø)
Å.4-e-Lo ,r]<'>t1.7- /e¿.^4

t: E -à n
t.\2. "/rr"^ a_ "f

tf,* /bI "l (4,,.' M/ 4 ütffi.*/ l^&-^^Ue ovr.,\ t{* 1";t
¿u<4 ) û"^.1

/"+/"*f ø{buþL
/'Xi- /o,*,il* I þ%,

(rr/fr- ff*
a-

oþn-*u

lsut al ã,4;tr- D 6-o E@To"
,rk ,r"k q c¿L.r4.;.^( /*1e &"^/-(.
4^e./, .t/r Á-¿t"^/W*Fuwt û'ùuu û

*""{ 
^/* fe* d- tu{ D re.-n,,4 ie,r-'/t"^/ff";d ^-;t/\



Àutor , ß4*,;,(, &,t¿n* SelÈe Nr.: f



&^J q,;!!^AuÈors Selte ur. ¡ ó-

rvuah¡a,(. /)^t,*"
a,,-l /t ^'u &

I
c,,{ ll ßll" = f'r(ß, *8) ,

ftn

,'{úr¿*^,**4
,t /J T*

X ,^Å.e ft*
Q.'y.""A"¿r^- 

-lÞ4^^ tu"*t-
-/4 KÅru" fu,*,

c /14

d{
U

a,
--t't - n t'//*¿ /W"',¿C, ¿/t4 u"/;! "-;/b-Í *ä fV*ffi'*

^^fL e#- "6 E.
M gt ^i /,.'-ta.a

ùþe -1,4*'å cL å'"t'^-
k'ur oL\à Do ù CL) rf*-

.,4v1 fl; h4;¿-! ø,L /^J!*

.ua ß) ö-l4a¿*e,!
p-{

tlo
fL

aA

IL
( ,T' (Ð:'

-l¿q.r.rn-(



*Wb re*{ 
lroanv

7 
!.rN .clÎog



Àdressc:

al! C,A4rtlÈarQd!+¡.-+Tltcl r l-l

Àutor: T"9^,r' CFaf¡ô

v 14rLe¡, ,ft^



Àutorr ifo'û,* Cr.¡. SelÈe Nr.: I .

a.o.a'r,la-,p;e I* 7¿ f > f,.i*"" ,ti* n'i,^^"(-¿- c,€c,¡,.c,É cl-

c,fa.l.o-!- *"-..'A-Vr'* +,Í ) a-#-ncJu{ fn ¿- i <æ
a.n.CL t'( "^^. *.Ä.t f rJ* cJd,"^ .t 1' *^ L / K )
ll on^re,n'rrç , j-t ,n,s n,.tt
,O.-,-C/. a,+i- a..*r,%E Aa,,**E

# K *,gmr{. f A4r"- .rtUr*1 "f @¿**r,+d*

4.*-8 eAr'-;"- , *,'y', N {^"* ) Tn
)

T auv,..L T-^i*
F ,i.''*...-

2 û* *f .¡eü"a^1. t" e,,-y1,o{

L ¿*¿*orwa,b^¿ " l-:,0-& wr 2t-!* e-rçrr-tft-'¡-,¿,1 "t
) >f E l<) * E (K) --+ 9r,

A¡
1^¡1,;eA t\Ã -nLA.- ¿- FT

C¡/r¿ c-0-Å.€¡.-â 4 rw ) er*aL

1Ñ lã d¡-c,¿ oU-

TA



Tl tel r [e-p.n.ro-,.b^ttons w, bt¡. -ç.ov,oto¡ r/

Àutor, p r.v iÅ Vr6 t,l"l.

Adressc, fi¿yf, oÇ f\ÂnLhu*nh.s, M ì! C*rrbaþ. t^,4 O I,t3q

L¿t Go bu n t.rt*cbr ve ,rlgzb.nlc- grzu'p ,teÇ','r'J ou*. rÇ a^.t

êg it' ÍroLlp o{ r.,'[ p.inbs. f ç (rr, V¡ ) it ú\ cc'rt'rrlt^ct 5 B,t'r".h

9p*t¿ ro ¡rer<^tobion t'Ç G,O. , tl"¿r¿. c"r<- e' hor"c'tog ¡ n{þõP5

\l'., ( Go , V-n )

(r.a Lßtv1) ' thcr¿ cLrrt¿ i'r Lh" -Lh.ot-/ rL au'lÞ,"''or¡zhr. Êar-rns, cchoi^rlol./

o[ ,[isc.eL¿ s *þroc.gs oÇ C7g eb.. Tt E;'c-se- AF'lrq^h'err,r, it' is o(

iv. tere>t tc åesc.rrb¿ tho>e tLnr L*ry r4pr€s{vrt^*,'o,^,s oÇ G,* w , t !r

r\or1- ¿ei^c cohot".o\ogy, Tã åo {r.ts, l"t 0 b" .^ Cr^rtr*. r ^vclu"bion
u Ç Gn ^"Áw,th 

re,p ecb to G,g ), .rr.rl l( o i È> Ç ,*l ¡or.,.d 3*u?,
-l-["¿"r. K6 íl cç vvtr¡.xtr¡r¡\\ corrty:ø'.c-t s'cloXøtctp "ß Gß , Let & be Ùke

(c.r",nple-be c-o1!\?l¿r¿ cr'[gr'broí<-) varrreiby o0 Ét"=t s'rb'ro,.W ol Gç 7 ^"..(
leb 6r be .r c*,9*lacy clcss uf & VtltúIil-_ t.tbXi*.yt o[ GC-. E^d^

&..\ s*o,ru*f 15 c.*b".ir,rÁ i^ Á. r.(lr i,ua- ele-,rtrtt O( € 3 to th¿.c- i-¡ <

?ftYc,î ^rLv 
& 

y, 
P

w hicfr. e.xlt,b,t> & ,.5 q- f. b.. bn'rÅl¿ ovi r- F ' A"*"t -, Lh^t

tÊ ''{ , Fi, ¿L c\os*( Kc órh b Zo of K6 o^ f , *Å se+

Z=T-'Zo'
Z t d- cdoseÁ ,, smoo&t, lt6 -, nV¿r.rr'cr¡rt su'Vvartety oç ß-. P""t

wr' Hiä z (:Ð,
Llz lo.o-( c.lar^ol1y o( Lhe Sbrr¿ch¡'¡<' s)"<'^Ç o[' ß 

:l:%,2' 
Í1'.n

a-cbi on ol G c åi, P i,.Á*.¿, ¿vt ach o'r 6f oJ = LiL (Go ) o* '.l/V, '

5a:*g'
ô[ G6 , *,*t H'.r ( G
f,¡,.ite- vesh:rs rn 1r

i ry<.|¡{ 1-b*!9 - g". 
:- 
L.l/ _r ep3rgfhbtn

*o.k oÈ

*J .et .L*-[

f.5^l^

Jll(> Pcûvcs c\

P*t{*,.''n9/nyt
res,,.\t-s w i tt

É.,, 
v,,)L ô : J!::: lY t î*il" '{--!(s.t

i' ,"-",^r,ñ; b.::;;" WZjl:u*u,

c¡'.,ie¡.þur¿ "t Z,¿-cÞ^^r",tx.., QxLcsJ'"i-

È^i,gt..t, Spah, o^Å (utrrar-øsar'7t' P*'(t
ú\YWL\. r'n LV 1,



Àutor 3 Selte Hr. ¡ .f.0 . { og',,n

Relerø,.cø
l. ^L^r^ r 5L¡Ëve >

[n$r ßo..f a,..t N ' $t.f ioth 
'

\-¿tt 'ir-

on¡ €ç reÅvlàive
¡r -r. ¡.t nÂ^t!,pno,tr¿s 9

¡ llYrng'r¿ - '
4nA r--c t,.r4r+ø,f,.l

?r;rcc-bon, \.t yo .

V.7.,,.n o'-[ 
i 

?-t''clo¡'non'

-¡o'".rtrny, 
" ta b..^''."

" lÅ¡ateÀ.'/ reçr<ut'tvøt¡'on¡ r¿'itrh

v4g t
¿\ ercf f rfl

noh-eurc



rf te.t , ${ sy*ry l** * ,.r e-f

år¡r-orr ffit ërL **-{ $

Aclr*esø, Ê1.u,w Pf^u*

Dr''.& $ h ?u * t "huu þ f*"*un{ "'l- nn e nt Ë- {J

" ?* tq t"*

,& f1*fÅoo*ndrls, ßøNtV

$

"#"¿,"ðr {*t- f**

î I\tt F**^uft *o f hc.eF{ ù,4. . Ê
T* a.ff*.** {* 'K*o T3*{1" *$ &Es }

îhr,qc. hau,,\hlr{s mtfk þ
,û,r r',. ffifunn* f,n****to

Es¡{'tr*. {tåûq fo^no*{**,q .

\ -{ Stffi" 6eor*. 1

Mo,s\ $ ffio$*n.

ßo$q*q,** t 8$ i
{"ñ ef fe

&,f r, {é'"
J"&e

(

Flfrlm îHgüfiËÈ1 : & f*r*rpc-"e*

*dt*^tfr &. to"¿{nrs úË port{"rue

g- m*efrss *Ç tu*råt'u* þ*srfr

udunu T "å'å- 6.

* $*t o.ly þå $n^

4g***, o$ f*,n¡ åu,"r**

$**f þ*.mï{&u* C¡r{tånq 'x

þ*n,'{"iot lt*efnrrr 6ù4

$ u,wd.cr 'ft^'13 $:l* *r i s

,$i*ilo" r.--ågr**¡r &

$**L 1. åouo &'o*"

8r*rga.$,¡ge,., Ítü?)

s ha **tL g l¡'r'*'st

ffi,;nt f*-rø*#
t/{. {.,¿nv*{**4

&.. ${n*r suu

H** [ç m'
dr.fio^e-,t üt

h!,t

*ån* fu

$ #rt¡
ol*$t * Ë,t*f

#.. $foe* M
ü *t?*1 #* **b'{

ftf*)" #{tü ø^d,

n&14 uIt"*Í,r

:"" 
*ls, "{

$r or*

*-$**/ fir d"t-"É

$-/r
* * t'*,o

Ir-t*t.Ë,

"f**k dû, ¡rq. utoikt'f ts dîfdn**oPyr11"* "f{E.r

¡|É.

'l'tt
*+ fr,;uoJ

I {t¡ e{:

#h s *W þ - t tr*i,r3¡ rr.-Jflr'rd,t¡/onartrl

fk* ftçå '#""-.f t )
'fh Ri.oi .Jur,*¡no *il $ r *u-{ Rr1¡ {¿-

t¡r)

{te *T

{Ét

Íf
J

S'e *t, o"r, {"trrc,r*üt"r q o'F It

tf
\, l*e. g,&.-*-* +{,'""+ 't1*å #Jott" r*

&.#s**¿-{ .f" o¡f,*{* k{*- ü*'$"d{ e*^/"{ra^

%{u} t an'*t .*LS" g,f *'*q**

å' È-

t ) gdu,r*,"ys/ {,t* t"* {"pouypg{
-"f

{.þr

Cgf.røfSor^*rþ{*. \*orå'*^L t t*,,,} *-..É þuo#;or< 
g-ur"t¡*'dr*-'-

*¿,Ít tr* si*.^çr fcn q¡nuf*
T¿-f^*" *'"*[t¡r T& s¡ trs"s{dr' l- d**"f

ü1**.4 t&T^"

ß-ä"
b* a &,* l1)

f*J ${
t

{#* J¡
*

er4
t

uf r*l 'Êr'
þ &" db{e&Àrt^4n'-,

WM,#"Mg
&

u$f*l$,{t} {^-oæ' Padx"u"-a +!u'{¡ d,¡nd d {l,t t't , $ou* $f*t$qd,fd.{ ð'-rtv
6
d



fr*ï[.*o,{ f' ?*t*t'çAutor ¡ Selge Ì'tr. s f-

&J¿ r L*{{

0r,\ *t rruho q/

f*r^.¿¿l*r-

ssor"&, ¿-ilff., fåd#¡ finu{ o*nly goturqe***

å*"f* 
'¡'"

bwe{ly dilr {d*r
tr1.

ú "Ío{*ftour.r

{ r¡s ¡e* {t n"Í
l,

a, fn* *L &*t
r fþset $,r** 4{*"* {'ç iç } h*r uuri

r
t4

fi* s[^*,n{" "f' n,r.{ [t¿nrq T"n&1 {V e r^, tru r *l*lt con,d r{r "ï {to¡
,1,\uã

tT&¿ I
tq F. haqßd,r*^"f rnJ* r*rs t f orT).*tt d{" 5*f *tr nn^ &*'b$i d

sÈr*o.rfy efffp{ua
Lo"r* 'tû* å+u

b,*$ it tf ruo{
t^rs*ï4 b 8ùÍY l'l 8^e r)) {qy(f4 ,

do¡ lr-¡* å /*
f r*cr'Sa ly h* cs.r^r,*, 'f(" *T** fr'*^ F{d/J4 r *f X,

'F br\} invrrrac h ur*dc¡" {, ffi"m'r"p ktr¡.q
þ*l* o+y

"e{
â

¿¡ñc4^ t*f-8"N Å*e^.
(${t** '"ær& 4'lí'

h lt¡r.c¿^¿-
'{'4'.å d-fd, w'lfy

"Þ.rå-rilt. ¡ I C¡¡*û Ê+*0^
s*

r f \¡-i*L , f*r
-¡ r s oV{üAca t¡À d. ø - t_- ^,

f* üur, l-l eür-

{t",. l/ ¡ rh" Ê{ o f,c v* thV€ fSe
*d*on¿*,n.-h.* [A$4J ù v{rst Ê{;\

T&"["* $ d"¿¡ r-gól-*t**
fi.,n+{e tn & *t*

{-'
ltsùt

U{ (ñ ff u"eUo
&¡ r" ål {i $Y

eqJd,in'f-{"o'lñ"

rY¡'Jt"

Í"t "¡o*rt* o*t tol4 J t,) t ttq. &14 trt'\

il ol errY¿ {n*,.* (w *l
Ë +. ts 4.ôf y

þ+-*+*t ¡
{)-/fÊ
lLß.td ! s/tt'út r\

$"t- {'üÅ froor-"**'**

6 ft;*,-" '+ û d daJ'+"t"
I

Ê,.**^"ú¡ Par,tæ.dæt*.? r
i- m,P^¿ + e*4þ't ÊÅ- {&-* {*" s.,l

rysL
Å4tu

&fvoþ*u^) *fu*frtr*- +

¿Ñ,,ffi"
4rt I

"{

Ð u ü$* ee-f+i.-'t
%-*^r '¡t**"J? ¡'" h

ot-#$ #'en*Cd"-

&* ""-"Å-*f"";.{
Ê¿

åi \
,t¡.l

fh- 4

utn"4k

?

,fäÀ y*-^.*"fl
*t

$e*.g-

ir. d # Ûta¿û.øiû,*ü-V
{["** S., s-ntt,*å*e

e"¡,d^-.C*¡t*J*o-^. er¡*'-k**dt"*^
Å"T*a..ø.{dt târhc.À"eåri.- þ^r"^ qþt"".'Ëfr" &{""

q.J- f çr 4 l Þ' ð -i1^** ;'{
Io, T) ,,å^JrùÞ. r fiçt + qr !n,'r

'Ð{
ffo t a. å ¡O*&

F,¡. eA.*+*'p'&* "ll""t J'lhøreÊ- {T'
¿f ) I o.,)) þ t aï¿¡'^ {¿ cx

t"i.(ST

R r#rqr l Þfol) þ $ *{"**t{ Êrä

o o6f *"T.';-;e,-% l'f^"'"- f;å {¡ m} } P'

#{"'lhq ti'1E¡s

*i¡* &

V¡

"e{",&lL



Àutor¡ ß,"LÀr'( S. P-f*t'l 6e1te Nr. ¡ 3

X,,lt, I r L t*}r^.n/..* ( ß-ä l¿ re, ) r 4."

R, Í-¡r , S ti ( ß,.*", f,ü ,Âr
cLfl d/4 # 4 ll1-

5- åß" = .f, fl.-ì, )'
,q.

r( l t, n'-Q"q'l*
t t þ,ü-?rulr^-Þ aì*,c*

X¿L Aj q f,
Jt*t/rrrrna't'-

It I t I

uÅ*rl
t

3 ù4^L x
liÀ ¿,le

S- t ß' ..< (¿,+t, R.
1- e lqT

,1".t t|t M ùn!'e W ,4ß --*r¿ c\ {-r T
þ¡-

¿{** I S- /¡ l'"I/R'+ o S";.^ L*11

,è..!* +L taâ"t- ule ¿L *t^;
*{ Jr...;-t^ Lil l.r< At-.J*
r

I t**Ah+jJ,l \
e^r*rl*tl , çl u&b" 4

| l- lLl (
Å' rt 4-* ll" kU-¿^t ( c*r I

uilA ,rÅ"!,1. 
h.e +l;, ,*lb'-+ o ; be ,t1^

{4- J'*d;-J" t^r"{, Jt*'l ¡'} þlr{þt

t'r Jl^ u;Jt
& 

o*)
;ù ? þ-tJ t¿J ¿{. '"rúfàt4

l'*" U*r¿rrr-{
hJ,,^ â4fi"'l 4 þL h'a*L*

-ft^ "*þþ {t^,- l'¿4r*^'*'+
ù€th o.-Å tL tnnl.n',

3
TS F-ræ-E

3¿r¡ør)
ï1t" ly¡l.b<1Rt*C(î) È{f
t.. lùid\¿ t\ l'tt* 0^,

Þ
t U¡¡¡'fer.zlu yaÊ-i*.

al*t¿a
J{*- g^tvL.f'^*- * {^ ,4,Jri.l.i";

lJ""*.,llt^ þ b.'*,,( +t.. ¡t ,** "l
h.""t"-t

ù'"-*ftL\,
VLU* qr- t-+T (þdJl Ilþ;'-lU& h ) a



ÀuÈo* NJ^Èr{ S'0*t*i¡ Selts Nr. ¡
,(

| il .^^..

t?a
J¿¿b> l^r''t

llÊ^r* ll- L*rJ*rÅr-t

!.Åo ¿L1 t.e.t þtr*.þJ lqT *l /hr t ð
¡

,5+
J{k b", t{+-l ,./-t¡ {¿*.^r* tr( t r't,.4( hô"'-

I
f) q, { -l T o*l l*u- ¡ \ IL Ie"A

ð(f)+t( u'*ûl 4l+'l |arbe4;J*** ¿4*i* rl.*{.:
9,( $r¿aó'*'

þ¿*þlr"2^J T, I I

fiïlfi.'*ll-
çtâ^,*r+ tt 

'b-J.J ¡t
t'+ { t

g*
l-

-a

ilÈ*lls Jl¿ l.L Jùl¿ h- æÅ-;*e ,4

% t{1'Æ¿ cl,4 '4^LItt nll; l^-.-{
Rr.-* - ll Rff.-'+ "

h t -rT. 0n +L J./l*h- e'l''r'',<

1-' lrnl b-4 , ' ^ u0^'- tLJ R td^ . l'- ? ) R,*f e>
r---l-

ü-r 1- *-( l^+*a B**/r..- * | q t.tT, &



tL

Math Dept¡ Unl.v. Callf. Berkeley, CA 94720¿ USA

Àutor; Robln Hartshorne

Adre¡sa:

Tltct ¡ space curves

We consfder the problem of classlficat,lon of
algebrafc curves rn proJect,ive three-space. T$ro
fundamental papers are .t,hoEe of Halphen ( 1 ) and
Noether (5) ln 1992. The maln problems are to flnd
for whÍch d,eg,ree d and genus g there exisÈ
lrreduclble nonsingurar curves, and then to deecrÍbe
the lrreducible components and dLmensLons of the rllLb-
ert, scheme IHdrg whlch parametrlzes them"

The technlques used by Halphen and Noether
lnclude a) descrlptlon of curves on surfaces of degree
1, 2, 3¡ b) embeddJ.ngs of abstract curves, ghen
d 7 g + 3 ; c) construction of new curves by the resr-
dual lntersectLon of two surfaces contaln1ng å gfven
curve"

To these technrques have been added rn the rast
flfÈeen years the technrques of st,able vecÈor bundles
and reflexlve 

"ú..ru" (see for exarnple (2, 55)).
When d is large wlth respect to cJ or vfce

versa, one obtalns good results. But there ls a mtddle
range where thlngs get compllcated.

As an exa¡nple, conslder curves of degree 13
an<l genus 18. Here there ls one component of t.he
Hllbert scheme correspondinE to curves on a quadrrc
surface, another, non-reduced at fts Eenerrc point,
conslstfng of curvea on slngular cublc surfaces
(see (4, App. B)), and a thlrd whose generar curve ls
not, conÈalned even ln any guartÍc surfase.

An fmportant recent resurt fs the theorem of,
Gruson and Pesklne (d) whlch sal¡s that for any d>O
and any o ( g { lllA)d(d 3) + 1, there exfsts
an lrreduclble,rnonslngular curve of degree d and
genus g ln p' . Thls resultr stat,ed but, incorrectly
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proved by Halphen, comPletes the
the palrs (dr9) whlch can occur
of a curve tn E3 . (see (2152) ) .

Full detallg of the Proof
and Pesklne occur 1n (3) as welL

dctcrmlnation of
as the degree and genus

of the theorem of Gruson
as ln thel"r.own paper (4).
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Let, E be an elllptic curve over a number field K. The

theorem of Mordell-Weil asserts t.hat E (K) , the group of
K-ratlonal point,s of E, ls a ffnltely generated abellan group.

I{hat Ls the behavlor of the' ryE of E (K) as K vari.es?

The object of, this talk 1s tö indicate how some nehr tools,
not,ably the p-adf c þg$il.t r ñêy lead one to recast thls
questfon in more speclflc terms, and perhaps provÍde a key

to help us understand it.
l,et f denote a Zn-extension of K. That is, f is

a sêquence of fleld extensj"ons K læl Kn <=, Kn+l€ ...
such that Kn/K ls cyclfc of degreê pD.

say thatf 1s nonsingular for E if the rank of E(Kr,)

ls bounded, lndependent, of n" It Ís slngular if the rank of
g(Kn) tends to lnflnity wi-th n.

Suppose that E has good, ordlnary reductÍon at all
primes of K dlviding p" Then, modulo t,he Shafarevitch-Tate

conjecture, one can show that ln slngular Zn-extensåons,

the rank clf E(Krr) crrows systematfcally, and signlffcantly,
Ín the sense that there exlsts aposftive integer M such that

rank e(Kn) = ¡,t.pn +O(f)

There grg singular Z'-extensions. Indeed, if L/K

Ís the antl-cyclotomic Z'-extension of the quadrat.ic lmag*

inary fleld K, then Kurchanov has shown that for any CM

elliptic curve D of eonductor prime to p, and ordinary at pt

tlrere 1s a f inlte f ield exten sion R'/K such t.hat, B ls define
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over Kr , and LKr,/Kt f s si

tf. E¡x is a CM elllPtt

by the quadratic lmaglnarY f.

in the ring of integers of K

endomorphls¡ns of E. Define

nqular for E.

c curve with complex

leld K, suppose that

(n "tc n") and that

the characterlstfc Z

multlpllcatón
p splits

ÍrÉ are

-extensfonsp

of E to be t,he flelds 
"* 

, 
"lL 

generated over K by the

coordi¡rates of the fi,-power, an<l E-¡rower dlvÍsLon polnts

of E, respectlvely.

Theorem 1 (Coat,es , PerrÍn-Rf ou, Rub!n--l^lll.es )

Under the hypotheses above, the two characteristic Z_-ext-p

ensions of f are nonsfngular. Thecyclotomlc Z**extensfon
v

¡ ^ -1^^ ¡ÉÈ'"ì -* m}\^--. -l' øar¡1, -. +"f -.{ L^ ^..*.1-..- -.C¿Þ cl,+Þ\J ¡¡U¡lÐ¡¡¡r¡L¿rq! . rl¡gÀg C¡.IE CtL lttl-/r) L G ¡.l.¡¿-L |'-g ¡tLlll:¡JCJ. \J¡.

z_-ext.ensfons of K whfch are singular for E.p

One should remark t,hat t,he fl-nLteness assertl-on Ín

Theorem 1 fs lneffectl"ve. To locate the slngular Zn-extensions

for Eìr \rrê consider the p-adlc helght palring" SpecJ.ffcally,

there is a canonÍcal, computable,

: E(K)xE(Ri QO

(x , y) t--ï (",yþ

) *--|, A any continuous homomorphi-sm,
p

ear fn xtyt 
^"U ,f 

, and symmet,rlc ln x andy.

,f(r

pairlng

rorfi :Gal (R- /r
which is trflln
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One can 6hoqr

Theorem 2¡ If the Shafarevltch-Tate conjecture holds,

then (under t,he above hypotheses on E¡*) :

If the f -nersht patrlng ( ,þ ls nondegeüerate,

the Zn-ext,enslon of K cut out bY f
Ls nonslngular.

Note that, the determl,nant ot, thelf-helght palrlng

as functlon of Þ yfelds a homogeneoug fonn of degree
,i

r on the space of ?n-extensl,ons of K , Where -r 1"3'Ëtre rank

ofE(l(}..It,wouldthenfollow(modul.otheShafarevj.tch*
Tate conjecture) that the slngular Z'-extenslons are fewer

than t ¡ and could be caLcuLated-- provlded that the form

fg not ldentlcai.ly zeror. It would be very lnt,eresting

to get some detalLed numerfcal calcuLatlons.

The remalnder of the talk r¡as devoted to a discusslon

of the p-adlc hef ght. ltany peopte have contrf buted t'o t'he

ftheory.i :--Coatee, BernardL, Ferrin-RJ.ou, SchnelderrNeron.

The talk concJ.uded wtth a brlef descrlptl"on of an

algorlttrml.c constrtrctlon obtal.ned Jolntly wlth Tate.
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