Tue 27 Lines Tum L.

A cubc Suﬁface/ (S ﬁu, 2o et in 7/33 ora
l'wmog. polq. IN 4 VoS,

—’l‘ﬁb- A SW‘OO’H’\ C(A):ic, Suy gw Contains €XﬂCHL/(
27 lines.

Tasic Steategy: Show that Some cubic has 27
(fMS) thon Show the number of [mes /s /Oca//u,

Constort in modul’ space .
The Yerwed cobic s
X = Zo (Yo 6% 4G + K3)
(@oded to fenmat’s last thm).

Lﬁmmm. The g/r mot cubie corttoins exadl\«
271 [ines.
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Let X = Ennlxk cubnc .
Observe X invowiont unoler Per muztion Og CeordlS .
\Ar‘) Yo permutoion o) Coordls , any line i3 the
intorection 0% tuwo plares of the QY‘W\)
Yo = GaXa ¥ GaXq
X1 7 oo X, tha X
(ie. Permute. coordls o pivots e in g‘rsjr {0 ols >
San & g lies 0 X =
(&12)(1+0\3)(3>ﬂS + (bzxzﬂtngQ% 4 )é +X33 = 0.
as o polntnomfal in CLxq, X5 |
Comgnn‘ng coelyicionts

@ +b, = -1
ot by - -
Qs O —bll\og
6(10@ - 'blb's
\¥ aq_)t),_)ag) \)3470 'thi?/r\— 6\'\/63
2 3
@, = b,

Con’cmo\\'dc\‘n%

So at least one 15 Zoro.  WLOG oy:=0-
= b =-\
= b3 = 0
= a5 - -



CO\rwmelv\ , any Such Values give & line 1 X.
—W\Me are 9 d\d\csz,s) Snee -1 hos 5 cube rch&
/P&rmv\’dnq ords, ot 27 lines, ]

ggr . | et X - Qm‘v cubic
() Given Gony line L In X, there ace QMCHbl lo
Mnor lines 1n X that (rdersect L.
(o) Given oy oo d\‘s&oﬁwb lines L\, L, in X Here
sre exaly 5 other lings tn X macing beth.

’E:. We have « list of all e ll'neS, So check.
Vor eXowple, Consider L g ver \)\1
Xo *+X3 =0
X, +Kq = 0.
One exomple o} o line that inlersecks it is
Xo+ % =0
Xt X3 = 0.
(row f@-duce,) %Q)Y o Q(ep, VOxf) []

The ‘ncidence. %rap]ﬂ is the COMP‘@mva OQ HUL
Schlatls qmpk.



Mowu S'PACES

Consfo{u/ Nend 'HLQ moduli Space of all cube S{/t/]l;?CQS)
that s, the Suce. o /wmog cleg 3 po/\{s n Xo, X0 Xz, Xa

up to sele: ﬂ9'9= ]]3(3;3)‘1

_17LL Set u o? Smooth Cu}:fc, smf};lces IS Olmwe ahﬂ(
opert (the opn-ness comes fom the foct that
/’Lon'Smoé‘ﬂ'lmss IS characterited I°"l ﬁlz m/ﬂk
f the Jncsben, and the densiy comes From
the. Jfac’t that all l’lonemp'l'\/( Zonish opens are
dense in il Topolegy hunee dense in Zar lep.>
Notakion - Write an ¢lt as f - Zcﬁx“pwhwm

The Correspom(fnq potrt  in 2 C:(Cx)

Lemmos UL is conmected tn classical J(b‘po\O%\{-
PoRis the Complormant ok @ Zarish desed subet, which
hos ea| codnn 72 ]

The set ot lines in P Corvespords 1o ((24), the
Gassmannian of 2- p\ams in Kt This s ardther
rroduli Sfouce -



“The |Nq DENCE Cdl?lZEs?oNDENCE

These s an  inciolemce correSpavdwnc&
M= J(xL)  Lext € Ux6a4)

There 1s a Pfojechbn mop
¥ M—U
(¥,1) — X

mnum;)af of bines ' X B /’IT"(X)/-
\/\/wnJr to Show JC]’U‘S )s  eonstardt o u

L_eﬂn\ou- The wcidence. cnrres,mndﬂmce 1S...
(@) closed i the Zocish Jmpo’ogx( on Ux 6[2,4)
(6) focally (inthe classical topology ) the gmplt of
a Con%fmuoml\( dn’[rwwi‘akle ng U— 5[?,4)
—
T MceuxGa4)

/&g’\)_/

|

—
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Think Covering Spaces.



Proos of TNE‘IIHEOWM

TEF' Wc U ‘@nﬁ C'C\SﬁfCa/( ( L/MCII‘O(MJ(\) ’l,‘opolocd%
Since U 15 connected,  sudlieos 1o show # lings
S /oca”t,( Corst.

C\‘_X Seme Xfl/(- Let [_QW% be anN ar}pﬂmxy (ma»

(ase 1. LEX. |nths cux the Scod stobmont of
the lomna gives an gpen kol Vix W, of
(X,L) 'n AX 6[9,4) n which the /hc;‘alzmw
Corresp. s the gmplm ofa C' ‘FW’\C‘thV
= CVWB p’c in \/L Cortlains exmqu ( (;“HL o \/\/L.

sz L#‘i X /Vl ‘H’ll‘s cose ‘LL}’L&IQ 1S an open Vlbﬁl
Vi x Wo of (.X;I——> St o cubic in VL cortoing
MW line. (n \I\/L (S;hca, the Tnheiddence Corvesp. IS (JOSQGO-

’,e’c L Vary. Since 6(7,4) Compaul , ﬂwye are J()m{eh{
many Wi that cover ¥ Q9A4). et \ ke Corresp. itorsechion
of \/L, whith Is ar oper- nbd of X /Bu’ Corstructon, in

\/ all cubic S‘Mﬁrfs have Same # of lines (ﬂm Nnumbes”
of WL fm Cage 1. ]



