MATH 99R PROBLEM SET 11

Due at 9am on Thursday, December 3.

Throughout, let F' be a number field.

(1) Let v be a nontrivial nonarchimedean norm on F, let x,, : F, — S ! be a continuous homomorphism, and let
fv bein S(Fy).
(a) Prove that Z, (s, Xy, f») is a C-rational function in ¢ *.
(Hint: break the integral into a sum over {z, € F,* | v(x,) = k} for k in Z, and use the fact that f, is
locally constant and compactly supported.)
(b) Prove that Z, (s, xv, fv)/L(s, x) is entire.

(2) Let v be an archimedean norm on F such that F,, = R. Suppose x,(x) = (z/|z|)¢||z||%, where ¢ lies in
{0,1} and v lies in iR.
(a) Compute €,(s, x,) whene = 0.
(Hint: use the test function f,(z) = e~™".)
(b) Let f,(z) = ze~™*". Show that f, (z) = ize ™" .
(c) Compute €,(s,x,) whene = 1.
(Hint: use the test function f,(z) = xe‘”gc?.)
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(3) Let v be an archimedean norm on F' such that F,, = C. Suppose x,(z) = (z/|2|)*||z||%, where k lies in Z
and v lies in <R.
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(a) Let f,(z) = rlkle=2mki0c=2mr" where » = re?™ denotes polar coordinates. Show that f,(z) =
. 2
(ir)|k|€27rk7,96727ﬂ" .

(b) Compute €, (s, Xv)-
(Hint: use the test function f,(z) = rlkle=2mkifg=2mr* )



