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Exercise 1. (a) Let k be a finite field and | - |: £ — R an absolute value on k. Show that |z| =1 for
all z € k.

(b) Let k be a field of characteristic p > 0. Show that there is no archimedean absolute value on k.

Exercise 2. Let K be a field with a non-archimedean absolute value | - |. Let z,y € K with |z] # |y|.
Show that |z + y| = max(|z|, |y|)-

Exercise 3. Let K be a field with a non-archimedean absolute value | - |. Let d(z,y) = |z — y| be the

associated metric.

(a) For a € K and r € Rxg let D(a,r) = {z € K | d(z,a) < r} be the “closed” disc of radius r around a.
Show that D(a,r) is open and closed in K.

(b) Consider two discs D = D(a,r) and D' = D(a’,7") in K. Show that either D and D’ are disjoint or
there exists b € K such that D = D(b,r) and D' = D(b,r’).

(¢) Show that every triangle in K is isosceles: For z,y,2 € K with d(z,2) < d(y, z) we have d(y, z) =
d(z,y).



