Math 162b
Problem Set 3

Andrei Jorza

due Wednesday, February 15, 2012

Exercise 1. Show that if A is a strict p-ring with perfect residue ring R and if [-] : R — A is the Teichmdiller
lift then every element a € A can be written uniquely as

o= p'la]

n>0
for a, € R.

Exercise 2. Let S = IFP[Xfim, Yipim]i,mzo, S = Zp[Xfim,Yipim]i,mzo and S = Jim S/p"S.

1. If S; € S such that

an[Xn] + an[yn] = an[gn]

n>0 n>0 n>0

in S show that S, 15 a homogeneous polynomial of degree 1 in Xy, ..., X,, and a homogeneous poly-
nomaal of degree 1 in Yy, ..., Y,.

2. If P; € S such that

an [X] an[yn} = an [ﬁn]

n>0 n>0 n>0
in S show that P,, does not contain monomials with only X-s or only Y -s.

Exercise 3. Let Dyt i : RepCp(GK) — GrVeck. Show that if L/K is a finite extension then Dyt =
Dur,x @K L.

Exercise 4. Consider V € RepCp(GK) the two dimensional representation with the action

1 log Xeycl(g)
9 (0 1

Show that Ogen = <8 (1))

Exercise 5. Let Bg,, C C,[T] be the set of power series with radius of convergence at least p~™. The Galois

group G acts on C,[T] semilinearly via g(T) = T + 10g Xcyc1(9)-
1. Show that Bg,, is stable under the action of Gk, .

2. If f = Zaka € (B2.,)¢%n show that aj, € Ko for all k > 0.
k>0



e 2 RS =

10.

11.

Show that for f as above and any g € Gk, we have

0= 3 () - logoa(a)

Deduce that
otorn(e) = 3= (1) prnan) (- o ()

k>i
Show that the left hand side is a locally constant function of g.
Show that the right hand side is an analytic function of g.
Deduce that both sides of the equality are constant, equal to 0 when i > 1.
Conclude that (BS,,)%%» = K,.

For V € Repcp (Gk) let eq,...,eq be the K, basis of Dgen(V) which descends to K,,. Show that
fi = exp(=TOsen)e; € Bsen ®c, V = lim By, @c, V.

Prove that the Koo-linear map i(e;) = fi gives Dgen(V) = Dgg,,, = lim Dy (V) as Ko vector spaces.

d
Show that —ﬁL(U) = (Osen(v)) and thus that Dy, : Repc, (Gk) — Sk, is the same as Dgen.



