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1. Show that given distinct elements α1, . . . , αr ∈ Fq, and nonzero
β1, . . . , βr ∈ F×

q , there are infinitely many monic irreducible polynomi-
als P ∈ Fq[x] for which P (αj) = βj, j = 1, . . . , r. (Hint: First try the
case P (0) = 1).

2. Let Q ∈ Fq[x] be a polynomial of positive degree, and χ a Dirichlet
character modulo Q. We said that χ is even if χ(cf) = χ(f) for all
units c ∈ F×

q . Show that the number of even characters modulo Q is
Φ(Q)/(q − 1).

3. Show that if χ 6= χ0 is nontrivial and even, then the L-function
L(s, χ) has a ”trivial zero” at s = 0, so that L(s, χ) = (1 − u)P (u),
u = q−s, with P (u) a polynomial of degree ≤ degQ− 2.
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