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BACKGROUND

Coleman integration is a p-adic integration theory that may be
applied to integrate 1-forms on curves.

Fix a curve C/Zpn with good reduction, a point b € C, and A the
ring of (overconvergent) functions on C, defines fb: QL — A,
satisfying the usual properties (fundamental theorem of
calculus, linearity, additivity in endpoints).

Many applications; finding rational points
(Chabauty-Coleman(-Kim)), verifying torsion points on
Jacobians of curves, defining regulators and period maps, ...

Since the work of Balakrishnan-Bradshaw-Kedlaya, we can
compute Coleman integrals of {x’ dx/y}zg Ton hyperelliptic
curves.

This algorithm took time proportional to p, as have extensions.



SUPERELLIPTIC CURVES AND THEIR JACOBIANS

Theorem

Let C/Zpn: y? = h(x)

with ged(a,deg(h)) =1, p1a, Let M be the matrix of Frobenius,

acting on H}(C), basis {w;; = X d)(/)//}i:O b—2j=1,. and

points P,Q € C(Qpn) known to precision pV, if p > (aN — 1)b,

the vector of Coleman integrals (fpo w,-J-), ~can be computed in
. —~ 1)

time 0 (93\/EHN5/2 + N*g*n?log p)

to absolute precision N — vp(det(M — 1)).

By integrating invariant differentials we can check/guess linear
relations between points on the Jacobian of this superelliptic
curve.

Speed of this algorithm may lend itself to answering
distributional questions?



