
Exercise 10, 12/06/2005
1. Let F be a local �eld, and denote by �(�;  ; �) the local �-factor attached to a quasi-character � of F�, a non-trivial character  of (F;+), and a Haar measure � for (F;+).Prove that
(i) �(�;  ; c�) = c � �(�;  ; �) for every c > 0.
(ii) �(�; x 7!  (ax); �) = �(a) � jaj�1F � �(�;  ; �) for every a 2 F�.

2. Let F be a global �eld, and let �� be a Haar measure on A�F . Recall that for every standardfunction � on AF , the global zeta function is de�ned by
Z(�;�) = Z(�;�; ��) = Z

A
�

F

�(x)�(x) � d��(x) ;
where � varies in the one-dimensional complex manifold Homcont(A�F =F�;C�) of all ideleclass quasi-characters for F . Determine the least upper bound �0 2 R such that Z(�;�) isabsolutely convergent for all � such that Re(�) > �0 and all standard functions �.
3. Let F be a local �eld, let �� be a Haar measure on F�. Recall that for every standardfunction � on F , the local zeta function is de�ned by

Z(�; �) = Z(�; �; ��) = Z
F� �(x)�(x) � d��(x) ;

where � varies in the one-dimensional complex manifold Homcont(F�;C�) of quasi-charactersof F�. Determine the least upper bound �0 2 R such that Z(�; �) is absolutely convergentfor all � such that Re(�) > �0 and all standard functions �.
3. Notation as in question 2 above. Let � be an idele class quasi-character of F Find astandard function � on AF and a Haar measure �� on A�F such that Z(�;�; ��) is equal tothe Hecke L-series L(�) times a product of �-factors.
4. Show that the zeta function for Fq(t) is equal to 1(1�q�s)�(1�q1�s) .
5*. Use the global functional equation to show that the zeta function for a global function�eld F is a rational function in q�s, where q is the cardinality of the sub�eld of constants inF .
6. Let F be a global function �eld and let � be an idele class quasi-character for F . Show thatthere exists an element s 2 C such that � � !�s is an idele class character of �nite character,where !�s(�) = j � j�s

AF
.

7. Determine which number �elds have an idele class quasi-character which is not equal tothe product of !s with an idele class character of �nite order for any s 2 C.
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