Algebraic-Geometric Codes Fall 2024/5

Problem Set 4
Gil Cohen, Tomer Manket Due: March 16, 2025 (all day long)

Problem 1. Let F'/F, be a function field with genus g.
(a) Prove that its L-polynomial satisfies L(1) = h (where h = |Cp|).

(b) Using the Hasse-Weil Theorem, show that

(Va—-1% <h<(Va+1)».

Problem 2. (a) Compute the Z-function of the curve y* = 2x* + 22 + 1 over Fs.

(b) What is the Z-function of the curve over Fg?

Problem 3. Let K = F, be a field with charK # 2 and let f € K[X] be an irreducible
polynomial over K of degree d > 1. Prove that

Y Qr(f@)| 0@ -1)va)

z€lFy

where QR is the quadratic residue character, i.e. QR: Fy — {—1,0,1} is given by

0 a=0
QR(a)=a'z =91  «a=p? for some B €F,

—1 otherwise

Hint: Consider a corresponding curve.



