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. Let K be a number field, p a nonzero prime ideal, and v = v, the associated non-archimedean place.
The completion K, is a topological space with topology defined by its metric space structure. Show
that K, is a topological field, i.e., that addition and multiplication : K, x K, — K, and inversion
K — K are continuous functions where K, x K, is endowed with the product topology and K¢
with the subset topology.

. Show that A = H{{ov} K, is a locally compact topological ring.

. Recall from class the multiplicative map | - |a, : Ax — [0,00) defined by
[(zo)|ax = H |22 |-

Show that if z € K* then |¢(x)|a,, =1 where ¢ : K — A is given by () = (2),.

. If G is a locally compact group there is a unique (up to scalars) measure volg on G with the following
properties: volg(X) < oo for all compact subsets X C G and vol(gX) = vol(X) for all g € G. Such a
measure is called a (left) Haar measure on G. Let vol, be a Haar measure on Ky and volg be a Haar
measure on Ag. Show that:

(a) if X C K, is compact and a € K, then vol,(aX) = |a|, vol,(X).
(b) if X C Ak is compact and a € Ak then volx (aX) = |ala, volx (X).



