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Problem 1

Let (an)n ∈ Qp be a series of p-adic numbers 6= −1. Show that the in�nite product

∞∏
n=1

(1 + an) := lim
n→∞

n∏
i=1

(1 + ai)

converges with limit 6= 0 if and only if an → 0 for n→∞.

Problem 2

Let K be a �eld complete with respect to a non-archimedean absolute value and O ⊆ K its
valuation ring. Let f(X) ∈ O[X] and α0 ∈ O with |f(α0)| < |f ′(α0)|2. Using the Newton

iteration αn = αn−1 − f(αn−1)
f ′(αn−1)

prove that there exists a unique α ∈ O with f(α) = 0 and

|α− α0| ≤
|f(α0)|
|f ′(α0)|

< |f ′(α0)| ≤ 1.

Show as application that
Q×2 /(Q

×
2 )

2 ∼= Z/2× Z/2× Z/2.

Problem 3

Let K be a �nite extension of C((t)) of degree n; denote by OK its valuation ring with respect
to the extension of the t-adic valuation.

(a) Show that every u ∈ O×K has a d-th root in K, d ≥ 1.

(b) Prove that K ∼= C((t1/n)) as extension of C((t)).
(c) Conclude that the �eld of Puiseux series ∪nC((t1/n)) is algebraically closed.

Problem 4

Let K = Fp((t)) and OK = Fp[[t]].

(a) Show that xp − x− t has p di�erent zeroes in K.

(b) Prove that f(x) = xp − x− t−1 is irreducible over K.
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