L. notes p. 27 wrong

Recall: Go—Autmr— AutL
|

QU X, V)
logx logy

pg; + X =logx — log X)) = y(0) X

§5 Cohomology

35.1 Extension

0——DB E Q 0 :exact Gg—modules
trivial
e— 1

Map(Gq, B) 3 |G — G(e) — €] is a 1-cocycle
= [E] € H'(Gq, B)
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Go ™ AutL C QX , Y )

\ logx logy J
e 70
X S y(0)X
c L
l
Y — Xl(o-)fa_lyfa
T

c A* = @l<<X, Y>>X
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e— 1

0—-B—-FEF—->0Q—0
|

trivial Gg—module
:Gg—mod
E] € Ea:té@(@l, B)

|
H'(G, B) = cocycle

Gg — B

o—o(e)—e
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§5-2 Soulé’s Cocycle

0 m > 2 even

Ql mZSodd

3 xm  Gg — Qi(m) called Soulé’s cocycle
m>3 odd

H'(Gg, Qu(m)) =

Definition: OMIT
0—Q(m)—E, —-Q —0
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0 m : even > 2

H(Gg, =
(Ga, Qulm) Q m:odd >3

Soulé’s Cocycle:

Xm - G@ — Ql(m)
0 — Q(m) — E,, = Qo — 0 (Unique nontrivial extension up to mult. by Q)
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§5.2 Extension from 7
Def'n: Q;(m) = Q; but Gg acts by x(o)™ (m € Z) “m!" Tate module”

0—-H—>L—->0QX —0
0—-L —-H—QY -0
|2
Q(1)

X
H Y 0= L' @Q(-1) = HROQ((-1) - QY @Q(-1) -0
=L(-1) Y®(—1) Y®1_
L [X,Y]
X, [X, Y]]
H? 3[Y, [X, Y]] — [m] € H'(Gg, £(~1))
As a cocyle, [m1]is: o(Y ®1_1)—Y ®1_1
H? oY, [Y, [X, Y]]] = x(0o) - fa_lYfJ %Y X(U)_ll—l —Y®1l
N
M =, Yfo-Y)®1
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| HY Y
(X, Y] | L 0—-H'-L->QX =0
X, [X, Y]]
0— L —-H' -QY -0 (%
I 2
2. o)
Def @l(m) ~ Ql 1(m)
Ca 3 0 A (@)™ - Ly
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GQ ~ M M(m) =M X, Ql(m)

® R (—1)
Qi

|2

0— L'(-1) — HY(-1) = Q(Y)(-1) = 0
Y ® 1(_1) — Y ® 1(_1)

o:0(Y®@1ly) =Y @1y — xerfo Y fo @xte)—1(-y

= (fa_lyfa T Y) X 1—1
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5.3 Soulé’s Cocycle

quotient of (x)

0 — L//(H3 + L) (=1) = H/(H3 + L) (=1) > QT (1) =0

;
Basis: [)[(, Y], [X, [X, Y]], [X, [X, [X, Y]], - -

XYL LY, X X YT, -

Q;(3) le(‘l)
o:[X,Y]— [X,[Fs, Y]]
P := 7‘(2/(7'(3 + L) ~ 62 Qi (m)
m>3

Gg-mod ~ € Hl(G@,P(X)(—l))

') cocycle for (x/ ~) is

o= (fo'Yfo=Y)@ 11y CL/H3+ L") (1)

||
exp(—ad(FU)-Y)(X)l(_l)

(Y_[FGvY]—F%[FU’[FUvYH_"'_Y)®1(—1)

|| mod £/
Y, Fo] @ 1(_1) C H2/(H? + £7)(~1)

(Fo :=log fo)
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(x/ ~)

0—L'/(H*+ L") (-1) = H/(H>+ L")(-1) - QY (-1) — 0

U
P:=H/(H>+ L")~ [] Qi(m) (Gg-mod.)

m>3
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cocycle: o — (f5'Y fo —Y) ® 1(_1) mod (~)

F, = log(f,)
eL

o(Y)=Y =f'Yf -Y
= exp(ad(—Fy,)) - Y

1
:Y—[FG,Y]—|—§[FU,[FU,Y]]+---—Y mod(~)
= Y, Fy]
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K:0— [Y,FG](X)l(_l) c P

1 p— . Cm_l’l(a)
SO lf FG HQ:—,C’. mZZQ (m—1)! IX’ [X7V [X’ )/;]
its m** component is

Kt o 228DV V@ (-1) € Qy(m)

Th. Anderson Coleman Thara

m-1,1(0) = (1 =17 )xmo

Xm(0)

~ 1))

M

v T (U((U_l(Cz"’n)l
T ae(@/im)x (¢ —1)™

y

m—1
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KiUH[YaFg]@@l(—n € H?/ ~ =P ~][Qim)
E/

So I, must have at least 1 Y.

— Cm_l’l(a)
Fo =, 2 “tmenr X [Xav X, Y]] B
length m o
K o StV V] @ 1)
e H'(Gg, Qi(m)) Py —= Qi(m+1)(—1)
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Th. ¢,_11(0) = (1 =1 x(0)
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