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Abstract. The class group of a number field F is an important
invariant of the field and the ability to compute it is of vital im-
portance in many parts of number theory. Unfortunately, existing
methods to deliver a provable result are either slow or dependent
on the Generalised Riemann Hypothesis. However, there are cir-
cumstances in Iwasawa theory and elliptic curves where only the
p-part of the class group is required.

We propose an algorithm to compute the p-part of the class
number of F with two different approaches, provided F is totally
real and an abelian extension of the rational field Q, for any prime
p. For fields of degree 4 or higher, this algorithm is theoretically
faster than classical algorithms that compute the entire class num-
ber with improvement increasing with larger field degrees.
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