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Curves over Finite Fields
Jean-Pierre Serre

let C be a complete non sinpular curve of ReNue g over a

finite field Fq . Let N(C) be the number of rational points
of C. By a well-known theorem of Woil, we have

IMC) - @+ )] ¢ 25v7 .
For a given pair (q,r), let Nq(g) = Sgp N(C). Weil's inequa-
lity implies :
Nq(g) < a+ 1+ 20Vq .
1 shall discuss feveral improvements of this bound. Namely :
(a) Ng(R) € g+ 1 + rl2vq].
(b) (Asymptotic result - duye to Drinfeld-Vlgqu) :
for fixed q (and g - <)  lim.sap. Nq(g)/a € Vg - 1
with equality when q 1g a square (lhara-Zink).
(c) Explicit computatinn of Nq(g) when g = 1 or 2.

(d) Numerical results
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che genus & of ©C5
the number N of rational points of € (1 underline N if it is
maximal for the corresponding genus);
the genus 8o of Gy
' che conductor m of ¢ - G, (1 write 2 as a?ii-a'P; + bPyt
where Py B! Py oo are distinct closed points of C, of degrees
3 ‘\,1,2,...);
the Galois group ¢ of the covering c - G, (a cyclic group of
iy order ™M is denoted bY (m))s
3 the number T of rational points of €, which split completely
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For all the cases considered in the rable, we have N =T + |GIn.

g N o m G n r
4 5 0 4, (2) 2 4
2 6 0 284 (2) 3 0
3 1 0 Fq (7) A 0
4 8 1 zp,‘-t-cﬁ:t (2} 3 2
5 9 0 4k, (2)x4) A A
6 A0 1 2k (2) 5 o
7 10 A 2k (2) 5 o)
B A4 2 2P, * 284 (2) 5 A
Y 42 2 2F (2) 6 0
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Table (continued)
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kq+ F} (7) 2 0
2P + 2k, (2) 7 0
E, (3)x(5) 1 0
10F, (2)x(2) 4 1
Zkg (2) B 0
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2P (2)=(2) 5 0
0 (19) 1 0
k2+-E3 (3)x(7) 1 ]
12p, (2)x(2)x(2) 4 1
2r, (2)x(2)x(2) 5 ¢}
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