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1. (4 points) LetK be a field and - | an absolute value oR'.
(@) Let0 < s < 1. Show that - |* is also an absolue value. Find a counterexample for 1. Show
that if | - | is ultrametric, then - |* is an absolue value for afl > 0.
(b) LetM C K be asubfield and assume thalis trivial on M. Show that - | is trivial on K if K/M
is an algebraic field extension.

2. (4 points) LetK be a field and< (T") = Frac(K[T]) be the function field oveK in one variable. Let
p be any element dR satisfying0 < p < 1.

(1) Letp(T) € KI[T] be an irreducible nonconstant polynomial. Lgtr) be thep(T')-valuation on

K(T). Recall that, ) (474) with g, h € K[T] is defined as,(r)(g(T)) — vyr) (h(T)), where

vy (r(T)) for r € K[T7 is the multiplicity with whichp(7T') dividesr(T').
For f € K(T') define

| flper) = (p3eE@ID)eoer (FT)),

(2) Forf(T) = % € K(T) define

| Floo = p(deg(h(T))—deg(g(T)))'

Show that - |,y and| - |, define ultrametric absolute values &i(T').

3. (4 points) Compute with a precision of 4 places:

(@) 0.2643 - 0.1234 € Qr,
(b) 1/0.1234 € Qs
(c) 0.05 —2.345 € Qq;.

4. (4 points) Show that the-adic expansion of any € Q becomes periodic.



