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« A Sheat Cmmov\
Recalls X: t:c?atw Xiv € Sch/X: hllmlpca.ngwq OL(Xi) = U — X ctalel

and Hom ., (U,V) = Hom (-UlV\’\) U——sV © 9, §of : {tale 3 §: <tale
Xé1 sch/y Jﬁ-

UG X: open immersion 3 fuo Xe OL(XG'L] on d
U— X ftale 3 U— )('opzn [,Mly need ot « loc, of finice 'f"u.)
A pu,sho,a.f T o Xi Xc.'(. — (AL)  ntvavartant  dunctor
Ue oblXe) , §u,——~Ul ((tale) wvering T {U;o U} fiee family of Ctale
Wtor?\n\S\m and U-flU i) =V.
A Pns\lua{ Fois a S\ua{- W .’-I- ¢ §U;—-> LY Lovevig
% Ty — TRW;) — iT['FlU;*u U;1 is exact
E‘m_v,l A pms\uuf; ‘ﬁ wm Xét iz o cheat iH’
(L) (%) - tondition holdg -Ew §U;'—>U1‘Zoﬁsk€ b pain (/svem"ml
ve. 7w oa sbu.ws' wm  Xzov.
(21 ¥ Gnditio  Welds o {V— Ul itk V. U: affine.
ILK'. () ® sbviows, fr (&), f U= LU VicU: Swb fhews
ythen UixyVj=¢ 9 vy T R, '
T‘\us, va §U — U1, CAV\Q\J;v -U-U — U, then
L) — Ty, —TIMU) — R Uilx, Wy; ))—mi_u <y U]
"’”‘ﬁlu‘ %o Uy )
Thous, (23 = L%) is exact i Ui, U: affine Sine -U-U| s afiwe
Now, v i U -U-U — U Wree U= UVK V( aH.u.,,grbh
HVK\ U Uxj m\d § (Vg ) Gan Ve D Vecable 3 quasi-cpt.
3 T ‘F\M‘l’-b YA AN & §Uk$—4 vk“lﬂ-lhj (/ow;vma}
~ Maj assum: = UVK U U Ur-J Vie: Ugj ¢ offinr,

ond V k, §U"j—) Vk.; Ll\m‘thd WVW\\A}.

TlU) — f(U)—, Tlu'x,u) (1> wlumng exact
,L | 1 l2)V 2 middle ww & eXG (T

T %lvk] —3 TITI 1‘(,Ujk] — Tr -n T‘[U,k £y U; ’k\ Aiajrm C.‘\o-.s»‘wj
TI\(VK(\VK\_. -n' 1(U‘,hl\0 ) 3 ‘t’o\g W exelt )

J l:-‘



'Exa.mp\b . Sheaves v Xy
N Conston— glm.o.-g-‘ A: abelian ?\w.r.
A X Kew — (Ab) ﬁ.(\Ibw \oy » Ue—> A

Tl E.KUV [IDWMU(&J MM‘N\\.M»‘!..

(2] Etale sheat dodined by o quasi-wh, UX —sheaf. v

Mt Qeoh (X)), ¥ U—=X éenle, M e Qb LU,

Debe M Xéx = BL) bys U LU ML) VeoV =¥

In view a'(' proy i~ (9;(;1' Sotis kieg CLL). f;l ,l\l’
Fer (21, Gomcider V= Spec BH U= Speeh. 0 Vo U deale Vo °

3 A— B éwle lond henw Hoax) and V— U Suvi. = A— B ichfally
[0, 2* MM — T Ly ) =1e,3 — r'(v»cuv.ur{w*w’m Hat
eqwiv  to  shew Mo, Boa R
Descant Lemma: A i’ R -(:a‘vt\ﬂullu’ Hot, M: A-med.
o> Mo Mo,B — Mo,Bea B is exact
Web — madlob- neLa|
eb: If 3 §4: B As. g =4y, then M0, BOB — Mo,b

mebol — mal( L.HLL')]

Then k(m@tob-wobeot)=mnd [{4Lb)-b). Hene, i} molob-mokel=s
ythen kimelob-meLo) = \Ma-igc.lal-m»\.=o
> mob={(JthImed. (I 34, no nead faithdul Flatness)
T A 5 B faidifully Flor o suhfices to prve the evactmest of:
(M?‘A B)— LM@A%)ﬁAg — (M@/.‘\;Baﬁ Bo, B

N N®, B No,B@, 9
But B— B®,R has 0. Selliow ﬁ'wo,u by R, B — R
b — Lo 1 by — L’ .

T\ws, T{- (gxh‘ U+— P(U. wu\. De,suwx, ‘z,w»mo\.-r pwr 1
= UX{t % e','twle, Sl\tq,f
X
S'\m’;\avlnj, @X£t= Cm.)( : 00— LV, (gu\x defin a S'Au»{ w )(é'c.



Descons Thoom i {1, % Oters fomily & $oqe morphiom.
A destent datum fur quasi - (oh. Cheaves W.r.T, {v; = Ul
Low §3sTS .{- (1‘£.‘?:j\;.]e1 ) Wwhere
0y Vi, e Qoo (U;), and
(2) V‘a:\. \?\3 \’?rrt —*—*rz 7' Oh Ui"u\)' S
‘*?(' Fﬂ. ‘f“) 'rl

n UK .x U|<
":YN /zs 17" v °

N
Then 3 Te Reo(U) awd T H R0 T su Wy =R % 0'¢,
Rk - The pvw(' f{' desums 'dilbowj is Simlay te prov‘\omc (ase,

Stc‘ 1" Rbdu.o'l'\ov\ <o ‘(‘M., case § Sp-u, B — S‘:chl ,W\Wm 8- 'ff/A

g'ta.r:).‘: Show ot BR— BBy R - ROABSHBo --- 8 exact
he— ldL-bol
Vol — 10LOL - Lo lah< bolal

(Gimilar to  our descent  lomma )
%'{atlz A— B NeB-M.l R:Neph = R@,N as B3, B -med.

S, NGAEQAEL)BQANQB v thew 3 Me Aomed <,
‘?v,\ ’ \/‘Pz QLBGA M)
.- B@xMa B — g"ALB‘AM)
A bOmAL — @b am

W two desamty datn  iso,
Application: H (K G ) = P (X0,
I neevunle sku{ o X, 05X feale 7L ¢ nverille shaad on U
Mso, defme U= £F(0) = Tsom, (6, $¥2)
For an éeole Skw»{ CJ o X&t 3£ vu— X, gthP(U.Uul-mJ.
ond bomrwt'\\:\c with rzctv\ction"'%? (9761, -msd
(3’ ¢tale nvertible shaaf if 3 {u; > X1 sa Slu = (90 ey

F|(, lt(\(]= Tsom. c(aucs o‘f etale line bundle w/ 9p Str fam  tensor pred
Then M (X, Gm) = H' (X, Gw) = Pic gy (X).

11— 1% defies o 4p home  Pie () = Picg (X))

Desiend ‘t\’lwvj =3 Pic(X) E Pic ft(x}
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M‘ S‘to»ll(s

X 3e,ow\. pewt .(:- )( Ig— Sfu,(\(\ i('-) X ond L=='IM[SP¢C.K\ . K- pr. Closed
’ olge: Jevm. pt .“f K/ ke : a\sz

Eta\e, M"A °£ A /‘leto.\a,

stict lowlization : (9,,x 2=l (U, 0y) swor ol deale v\Lal oI %
~ Ui v: ¢ttt hewmseliaw local kmg omd  key):= xw/m vt Sep
closure of kx) s K

For Fos Yeed = Xét, dedine Stalk 1“ ie l""' F(U) sver all érale wd U
id e Wove te Slowiy Foct 't

Fact: B G o tmle sheof o Xét TFAE:

(S TN ;(.__,ﬁ_;}(—;o R exact

G1 o RlU) = G0) S HWI=0 B exact. YOS X €ule
) o— T G — Hg =0 ¥ Ligem e & X,
Rua\\ H\ﬁ‘:\er D\ru:t, ].maae.

F-X =Y mor ehism T shenf o Xix,

A (\/—.Y)a—s F(XeV— ¥): & precheat o Yex.
However, -l:w any Etale Lovering ;= L of Y&,

sX*YU — X’(\( U\ ctale wverng  in X, ~ S\Mo& endition
. S\\w\.‘g Condition o 'S%Il Toe, ‘}x';' Sb\&m{l on (<.

{* 6 lefe exact ~ Ri{*‘ right dev. functer 4 ..
~ ROT ow te i\xu{'\(lcatm\ of the presheat

(V=) — ¢? LV‘(YX I‘lw %)

> For y &Y qeom. pt (R¥ ‘h-.)[l)y l‘_“; HQ(V’(\(){.IIVL‘;{]

, Wheve direst lim-;

Now, le- \9 cgtict Lo, of Y at Qeow. pt y .

)(x Spec(w', T) -9 X, thaw (K. {»Tt]‘ 'Hq LX"‘(SQMW) \.i\l:{x\‘s]
IWhW‘L = S?.u. (.LOy T)



 fo X =Y finne morphiom 5 then ¥ 421, ¥ Fabelian chanf o Xin,
Rﬂ{-*]:l =° sh sh
i Xj X x SP“'('L()Y 7) P {: fwice 2 Xj' - SP&L[@Y.j’) {inire
= Xy ‘=S pet A 'Fll\r Cowme, -f-m-tz. UY g —mod.

" (gr t {mite . A= -l- A: 5 Aie hencslian local ring -

'K( 5 ) isep. closed k((‘)‘fr‘ g )€ kA - Shree Vo
> LAY 5epy closed A - = Stattly hencelian
and X%k -U- gre,c CA7Y . _n/l(, statements ullows Ham  below lemma.p

\-l

Lq.m_mj K S‘twb‘(lq Wenselion n\a; S‘ Sy&f-RJ'(\WM r(su'hS&"(M’]
% oect. In partiwlar, HE (S\F) =0 Wpa(, T osluad o Ser,
P_{." M=% §: V= S Vit : dtale Lovaving - se S closed pt of S

Jg’

=

A1 SO, stl)i'#(} ' S‘SUE—’ Ui N R YA VH L’ Stcc(kCQ\] {tale
¢ | i skl = . HTL :)
S=$\>oc(k£2))? S Li ¢ Sep. ext. ’{' ECR)

But R: Strvtly henselian LCR1: ¢op, closed @ L= k(2] Vi
Thus, 9‘5U5=Spcck(2)r= 3 Section 9: § — § ¢ Uy
Then pick adie wld Qru. A "‘I' We = 4L
R— A Aqam. KCR) :sep, closed
vl J ond KCR)C k(i) : {wmite Tep.
ki) — k) 3 klR) = k.
> ASR2sp 3 A—R pm:‘bv‘ttov\
~  SpecA — Y

Thus, F - ?l—’* (3:{-3 H =0 SES n )‘(c'.-(,
Qven Se¢ P[Sh,){):){w), 3 (A‘N?/r\\nlx U and i 6 ()(Ui) sty (V7)) (s ) = ‘lui
But § — S‘,u., A L« (.ot.a.“\t < U;

—~ o— PLSe, F)— F(S{-(,S\—?T‘(Sit.l{]ﬁb
G\ueiny dl
swe



v Koywmer S,_quw: If chartuatn, ¥neN.

PDefine ny: (9%*-" w;it \°‘I‘ My L) U, 06)" — P(U.(Qul‘(
t — "
Prox = ker (My) ~ o= pn — Gm fi’ Gun — © Kummer Sul.

femams to Show: Mx is Su.v-j. By c,‘t\oo\m\ml o Stolks over Aem. tT.f(
Y 0— Ma (AY — Ax-n—a Ax__so ) wheve A’-(gg.)( . sttt local rMﬁ

But —j?('r"- WenT g0 W KAICT]

A . ‘I\QMSL\ '["- o0  Splits in A [Tl .
. E’(a,\q, Cokom-\o(,si Lor SP@QLK]3
Lev K- fietd k=k't: Separable  closure & K
v - - = AT
(‘a‘-(aa.\(.K/K\ X‘S?@ck An\, \(—SP¢QA——’ X*Sf-bbK -ce'fa,T:
~ A" "fl\l\i'(’b etale K-—a.\jc. 2 A =TLi Li /K Sep. ext.,
efr( i {rft'&\b S\\eu& o{' G.\oy\‘a.vs SNW‘DS o\;m X
1‘.(.2) = .\Lﬂ, _ FWL)  and sww L/K tseq, a KeLCL, T/k: C'm.lﬁ} ext,

KevLek
CLek) cwo

Hene, F(K): ot G-modwle and hene we (an dofine o
@Y‘“\’ Uohomoln1\1 H (G, ?LK\) ) .
‘F'ac‘t. ; { é'talb skea.vos svar X-c S?.cc,{\ %ﬁf z Conth, G{‘Mocl 1

o N m(“"j‘srncz)

R

Fﬂ’ e Yreverte  Bveow:
Grven G-wmod. M, |..1=_K.G.z
WA = S(T RS = OMY b ome Gic G Then
~ R (Y& k)= KU G, 2]
EXo»W\nI& ! .

W Gm,x — K  wih  pacural qrowy ation & .
2y Pa.x M“(E\‘-"::o?(s ot unity = [4
Hlitbort, theorem 40 ¢ LIK: Galeig ext.  GeGal (L/K Y, hew
Rl ) =0
(Note: K=K /K % Galeis)
Howe, we have:  H'(Xie, Gm) =H (G.U) =1,




' Bmu.zr c‘lhu\, amd  (sen't  thm:
Rewall: K: f121d A fd, assvciative uwtal alqe.

A Cowtral  Gmple alge, /K (CSA) o4 TEAE

(ay A has po  2-4ided 1deal Gwd  cCmY=K,

by 3 L/K: fmite Galoiy 1, A = A®L =M, (L)

ey A= Mo LAY | A% dwigion alqe. Wich qOSEA &

Frowm ter, A~A,,w|nm. As, M. (A) A’g M. (A, it Ay &'
B, CKY : Set of equiv.  clasies, of CSA alge. /K with grup op. PkK.

1=M.(KY ~ BrlE) : Braner qrownp.

Lot BLK) 2 HILG.KY)
Fact: Ki field Kek™P Q= Gal CK/K) Tf Br(K')=s

) ‘r’lﬂ any K'/K'- finite ext, , then Hq'( G. —K-x) =0,

(ef. Serce Galoic Comemolegy . §3 Py 61
Dot Kol Ko G if ¥V Flxeti ¢ k Cxyeeen Xl
" Nok- towmsT, ‘J\.bvvwﬁbn. ‘ao\\]. o} J\o.ay:..z. d<n ) thon
& hos & non- tvvial Tero.

LQ,mw\gi K: Ci -~ {teld , then Br (KY=0,

eb' Sutbices o show: ony division alge. A/K wih CLAV=K,

A K,
Obsevve : L\@KE = Mr[z\ hen-Canomically lup t= Au‘t(Ml—[Z\)':
(:Lr(z)ﬁ’ Mrlk) by mnjuﬁwcion)

(onsider det: Me(K) = K 7. Smilar mamites have the sawme dey
C. descands 0 N A— K dimgA=tt,

Pick K-basis of A [e)...., ep2], L= Lxie;, Nxy= Nk ..., %¢3) :;’ﬂ:;
Fer d6A”, N NWT)=1 ® Nisr=bEA, dcgy r®
However, it rz1 oad K:Ci-8eld ) N, 2e*) hag a
non-tdvial solla (") rPral) o —

HQMUM r=| amd A=K,



Tom (Teen) =% salge. closed field. K/f and tr.dey, K =|
ythen K ¢ G- $ield. ‘
b Case |+ K=keX) e, K=kLI?K)
§ltge, tal = 2 Q.. Cu t:' 1" 1‘=~§, l'.j <n, a1=a£‘,,[,\€'k()()
B\j c,lcan;nj the denominator, We may o.ssuu{;‘ aIGkCX]‘
ond S Szr icj (a4,

Now, taplace 1 ky Cio*(,i,‘)(*“‘;“-t Cin X , islian
Let #(C‘U)={(z(-tj)(“, Z.(,uJX')) o‘caxil:' =r+ Nd
i=o J=o

«Nd
= & (Gl X*‘(C‘I‘*“‘* Xr y % rena (Gj ]

;;['t(u--l'(,h)=0 ) ¢o=°‘=’“’ “cbl'-eud

So, theve ore r<Nd <l -Mam7 eqns in wx (N=<1) -vowrableg

k=t . Thic hag mewotrivial Soln Cije k F owN1) > reNdel
nzd . For Nwo, w(N<\) 7ve Nd¢! .

Henw, 3 C\j &%, 0ot all zevo ,x,t;()(\el_;f-:j’(.’

(B0 twlo) €k DX k(XY i€ @ wen-tivial Soln of F.

(aed: I8 Kk =al39,.
Let '“'t\“...‘(.‘\: \\omovu. \70\\1 of Jaﬂ d<n. with Lae,« m K
Replaw, K by sublield K(X) adjping all veekf. of {,wu, ASs UmL
K/ ki(x) =-§'ini're.\ let S:= [K‘k(llgl Yo, el kKix) -basi o4 K.
Introduw  voriable Uij by t(=.§‘u“‘je‘)(
(ancider  §= NK/tcilGul“it”])“’p\u; T by 2wy
Jltic oty =0 & @l =Newo (JUIWjey 0 §LEugep)]
Cb[‘l“j\ Was e\eﬁcu sd W n¢ variabley T d¢n
S0 b has pon-tavial ol i k(y) =2 Nk/skwg FUZuijep)=o
2 § has & pen-Tdvial  sull t;=imj¢3 mw K g
P PR We  preve any finite  ext. o‘( Cl--f'u,lJ Y3 C, o Cate 2,
(ax: kak . K/%: transcmdenta] olua 1. Then H“[S‘,%K‘ Gml=o0 ¥q70
[9=1: Stz 10 q=2. Tsen thm 972. fact + Teen )



y é'(at\e. Ce‘f\wv\ol.a\l ‘cw V\tm-é'mz Pv“l Curve.
X: pon. SM4. pwy- wrve /¥ <k

Thw |

H g, Gl = ) &Y oo
Pic(y) |, T=0
°o , vZ2

Let ": Genenc pt. of 3(, ) n= Spe.c(‘f(.)(l] o X

(Lm'v\ = Gm Név CK(X)*, Fer 1@—X=c\us¢.l pt e, ‘&(xsr-t:E
ﬂg'.:_ﬂ_x and Lyt X — X
By dekh. Jalm,y i U= kL)
ind WdZx: U > ko e skysceaper sheaf W drale,

Dlv)(: Ut— bw (L)
o YU, o= DU OGS =K SV Lo 0y — o

= 0 — (LM_) ]* &m,v\ — @ U“()*Z'L — 0 eka Lt C diviRov 5“1-\
xe ¥
cloted pt.

Lemmal * Rq':)* @m.v‘?-b AR
‘L[;'- izglnctk\—’ X X=Zl£‘>uk.) let U= gézc.A :a,l».(,\w_, nwbol o{ K
K= Frac LAY st szc(@ X )X{'l S{"‘"( LO ®A K )
A: Novth, tocal rm'j A or A o oalge hom:\n
3 L()Sh : DUR  ond L9 a K :lotalizntion o{: it
3 LO‘KQA K= Fac (9 X] and  Frac ((9“ ): tranSumdewta | daﬁ ]
Cor of Tsen's thm 9 R'jy Gyl = HQLSW‘(F"“"[W)(.)()] Gm) =0
4«;3 case of (.u-u, cruxml
)*(tmv\-_o V‘\?o, H.()( J*Gmr‘\'-\'l('],l;m.’) V"P/ A
Tsem's twm aqoin = H (1. Gm.y) =o v q7o.
Lowmaz s AU @ WxdeZi) =0 Vqos.
f 2 X5 Closed potut Lot X G X loced immersion = byt {nite,
Rligs L =0 . Again. H'UG G ) < HY, (363, 2)

YU X iclesed pt. x=Speck & Hz (10, Rze ¥ Feshef o drale,
ke -



lo

Diwiger ¢aq 9
1o B G = HOOG Jebmn) = B (X, @ EneTe) = HIX Gl |
u \ e "

t’ ko) Div (¢ Pre (y)

ad  BRAUY, Gl mo |, Hor 9>\,
!L\mni 14 3[.5(\93, cb\af(-k-\=f, Hm. wp to
H((XQ:'\’. ) ““l = }l“ ' 1:0 Uﬂ&f pu P Z/h (bl&o(w t{' n-th Yoot ..F unity

(Z42)"% 9= \ ™ )
Z/wL  A=2 H (Ner, Z/wZ) = Z/w7 , 9=°12
) 12 1 [Z/W'l)q, A=\
’ ) X: sm. P“’J curv-l../(f_, 172

W (X, 1) =1, % zz foe qeouti2.
ﬁ} From  Kiuimmer Seq. 0 Hw‘*&m" CGm— 0
~ oo B (e — 1S £ o R (Xee, pa) = P GOV Bre o)
- H (-X(,t Ru)— o
k=t m gedtpony =l < AR Sl Suv).  wieh
korin) = HO(Xge, o) spn ond  HU( X, pa) =0, for 972,
For o = W IXgx, Pl — Pre )y = P txX) — HI(X&..P“\ —
Mo, fam 0= Pl (Y) = Pie )22, 7 o
TJLX) ¢ Juvobian varigty ot 3(. T\ALV\ Spuk—? j(,)(]
— S X/%) = BidlX) oo ACWK) s k-vatt) pt 4 TX).
b — PillX) =P’y = 7 — o
AT o
o — (X)) — Pl = 7 — s §i’eﬂ‘£x‘;‘t°‘&$
s H U, o) = abar (T2 1) = I/0T. and K (e, Bnl= e, (X)
Now: tmsidov A=JUX) : abelian var. o} dim 9 A=A
P— np
Cloim: Cwill be proved wert Tm;&mj\
Kozkorly) = @/WLYY i pin.
Widh i, we ger W (Wino Mul = Big () 2(Z/m2) ™

Q



