CHEAT SHEET FOR L-FUNCTIONS

KARIM BELABAS

1. CONSTRUCTORS

lfuncreate(1) Riemann ¢

1lfuncreate(D:int) Dirichlet L((D/.), s)

1funcreate (Mod(m,q)) Dirichlet L(xq(m,-),s), m € (Z/qZ)*
1funcreate(pol) Dedekind (g

lfuncreate(ell) Hasse-Weil ¢ (elliptic curve)

Dirichlet L-function.

? N = 100; G = idealstar(,N); \\ (Z/100Z) " *

? G.cyc

%2 = [20, 2]

? char = [1, 0] \\ g_1 -> e(1/20), g_2 —> e(0/2)

? L = 1funcreate([G, char])

Hecke L-function.

T =y"2 - 2; K=>bnfinit(T, 1); \\ K = Q(sqrt(2))

mod = [100, [1,1]];

bnr = bnrinit (K, mod, 1);

char = [20, 1, 1];

L = 1lfuncreate([bnr, char])

Other constructors. 1funartin (Artin L function), 1funetaquo (1 quotients), 1funqf (theta
function of lattices).

Heavy Duty Initialization.

1funinit(L, [c, w, h]) \\ |Re(s - c)| <= w, |Im(s - ¢)| <= h
1funinit(L, [c, w, hl, m) \\ up to m-th derivative
1funthetainit(L, rho) \\ t is real, t >= rho

2. VALUES

1fun(L, s)

1fun(L, s, m)
1funlambda(L, s, m)
1funtheta(L, t, m)

1funan(L, n)
1funzeros(L, H)
1funzeros(L, [m,M])
1funorderzero (L)
1funhardy (L, t)
1funconductor (L)
1funcheckfeq(L)

L(s)

L™ (s), m-th derivative
A (s), m-th derivative
6(™) ()

3. MISCELLANEOUS

[a1,...,an]

zeros of L(k/2+it),0<t< H
zeros of L(k/2+it), m<t< M
Ords:k/Q L(S)

Z(t), real function vanishing iff L(k/2 +it) =0

guess conductor
consistency check via functional equation



