x(o) € Z*

fo € Fy

3-2 fngdﬁz [FQ,FQ]

N:=H
. additive
l——Hy F5 ZJN ——0
W

(2N, y, 27 %x(a € Z/N))
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covering group =
7Z/N
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H:= (| Hy = Ker(Fy, — 7)
NeN y—0

1

N
I\
I

S A A — =
fo‘ = HN/HZ/V = 7T1(XN, 1)ab

I
~ Gal@({=7, (¢ — =)W |M €N, a € Z/N})/TQ(2))

ua = (Cf —tV) € Q(t)
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u! aF#b
- _1 _1
fa I~ I~
€HN/Hy
€7/ M
L %NCLO' ]\Z L
Uéw |_>CM 9 ( )7 uCJLM

lim  Ky.a(0).M 7= KN.a(0)
M €7/ M c7
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- d H, = 11 —ayp@)EN, a(o)
fs mo an/N(x yr®)

Gog
73 h = g"

M =0T CR) — D) (SR — 1)

Corollary: f, mod H' = lim II (x™%yx®)"N.a(),

lim Hy/Hjy = H/H'
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4. Lie alg-tion of m = F5y
4-1 Malcev compl. F OMIT

B — Fz(l) = h£1 ﬁQ/N «— FQ
[Fp: N ]=lo

open

Co = Aut By — = Aut FV
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mi=Fy 52,y
Def: A :=Q){(X,Y))
={apl +axX +ayY +axy XY +ayxY X}

. gp. hom
Def. T C Ax
Lazard

r F——exp(X)<——cont => ext

y FH———==exp(Y)

l’rL

n—oo
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exp(X +Y) # exp(X) - exp(Y')

Y,X comm.

exp(X)" =exp(nX) neZ

V" = exp(X)""

eXp(lnX)ln?ol (Hl Ql)
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C C Malcev A X

completion
(gp.) exp(£)
L = Qy Lie algebra generated by X,Y completed X, Y]=XY -YX
€Q;

~ =
ax X + aYY + a[X,Y] [Xv Y] =+ ary,[X,Y]] [Y7 [X7 YH
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Go—Aut F\V—— Aut G—=Aut L
group 1€

xi:Gg — 2% =[]Z" — Z

pr.

Lie alg-tion of Gal. Rep.

sgi(0) : X :=logw — log(zX(7)) =x1(o)log(x) = xi(0)X
Y :=logy log(fy 'yX"f,) =fa><z§@0) log(y) fo = x(0)f5 'Y fo
c
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