L-functions
(PARI-GP version 2.17.4)

Characters

A character on the abelian group G =}~ ;< .(Z/d;Z)-g;, e.g. from
znstar(q,1) <> (Z/qZ)* or bnrinit <> le(K)7 is coded by x =
[c1,---,cp] such that x(g;) = e(c;/dj). Our L-functions consider
the attached primitive character.

Dirichlet characters xq(m, -) in Conrey labelling system are alterna-
tively concisely coded by Mod(m,q). Finally, a quadratic character
(D/-) can also be coded by the integer D.

L-function Constructors

An Ldata is a GP structure describing the functional equation for
L(s) =) ,>1ann™"%.

e Dirichlet coefficients given by closure a : N = [aq,...,an].

e Dirichlet coefficients a*(n) for dual L-function L*.

e Buler factor A = [aq,...,aq] for v4(s) =[[; TR (s + a;),

o classical weight k (values at s and k — s are related),

e conductor N, A(s) = NS/Z’yA(s),

e root number ¢; A(a, k — s) = eA(a*,s).

e polar part: list of [3, Pg(=)].

An Linit is a GP structure containing an Ldata L and an eval-
uation domain fixing a maximal order of derivation m and bit
accuracy (realbitprecision), together with complex ranges

e for L-function: R = [c,w, h] (coding |Rz — ¢| < w, |Sz| < h); or
R = [w, h] (for ¢ = k/2); or R = [h] (for c = k/2, w = 0).

e for f-function: T = [p, o] (for |t| > p, |argt| < a); or T = p (for
a=0).

Ldata constructors

Riemann ¢ 1funcreate(1)
Dirichlet for quadratic char. (D/-) 1funcreate(D)
Dirichlet series L(xg(m, ), s) 1funcreate (Mod(m,q))

Dedekind (g, K = Q[z]/(T)
Hecke for y mod f

Artin L-function

Lattice ©-function 1funqf(Q)

From eigenform F' 1funmf(F)

Quotients of Dedekind n: []; n(m; 1 - 7)™%2 1funetaquo(M)
L(E,s), E elliptic curve E = ellinit(...)
L(Sym™E,s), E elliptic curve 1funsympow(E, m)
Genus 2 curve, y2 +zQ = P 1fungenus2([P, Q])
Hypergeometric motive H(a,b;t) 1funhgm(hgminit(a,b), t)

1funcreate(bnf), 1funcreate(T)
1funcreate([bnr, x])
1funartin(nf, gal, M, n)

dual L function L 1fundual(L)

Ly - Lo 1funmul(Lq, Lo)
Li/Lo 1fundiv(Ly, Lo)
L(s —d) 1funshift(L, d)

L(s)-L(s—d)
twist by Dirichlet character

1funshift(L,d, 1)
1funtwist(L, x)

low-level constructor 1funcreate([a,a*, A, k, N, eps, poles])
check functional equation (at t) 1funcheckfeq(L, {t})
parameters [N, k, A] 1funparams(L)
Linit constructors
initialize for L
initialize for 6

1funinit(L, R, {m = 0})
lfunthetainit(L,{T = 1}, {m = 0})
cost of 1funinit 1funcost(L, R,{m = 0})
cost of 1funthetainit lfunthetacost(L,T,{m = 0})
Dedekind (j,, L abelian over a subfield 1funabelianrelinit

L-functions

L is an Ldata or an Linit (more efficient for many values).
Evaluate

LK) (s) 1fun(L, s, {k = 0})
AR) (s) 1funlambda(L, s, {k = 0})
00k () 1funtheta(L,t, {k = 0})
generalized Hardy Z-function at ¢ 1funhardy(L,t)

Zeros

order of zero at s = k/2 lfunorderzero(L, {m = —1})
zeros s = k/2+1it, 0 <t<T 1funzeros(L, T, {h})
Dirichlet series and functional equation

[an:1 <n < NJ 1funan(L, N)

Euler factor at p 1funeuler(L,p)
conductor N of L 1funconductor(L)
root number and residues 1funrootres(L)
G-functions

Attached to inverse Mellin transform for y4(s), A = [ay,...,aq].
initialize for G attached to A gammamellininvinit(A)
G (#) gammamellininv(G,t, {k = 0})

asymp. expansion of G(¥)(t) gammamellininvasymp(A,n, {k=0})
Hypergeometric motives (HGM)

Hypergeometric templates

Below, H denotes an hypergeometric template from hgminit.
HGM template from A = (o), B = (B},) hgminit(A, {B})
...from cyclotomic parameters D, E hgminit(D,{E})

...from gamma vector hgminit(G)

a and B parameters for H hgmalpha(H)
cyclotomic parameters (D, E) of H hgmcyclo(H)

...for all H of degree n hgmbydegree(n)
gamma vector for H hgmgamma(H)

twist A and B by 1/2 hgmtwist(H)

is H symmetrical at t = 17 hgmissymmetrical(H)
parameters [d, w, [P, T], M| for H hgmparams(H)

L-function
Let L be the L-function attached to the hypergeometric motive

(H,t).
coefficient ap, of L hgmcoef (H,t,n)
coefficients [a1,...,an] of L hgmcoefs(H,t,n)

Euler factor at p hgmeulerfactor(H,t,p)
...and valuation of local conductor  hgmeulerfactor(H,t,p, &e)
return L as an Ldata 1funhgm(H,t)
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