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Abstract: Given two ideals I, J in a commutative noetherian ring A with J ⊆
√

I, for each positive integer n, one can

define vI(J, n) to be the largest integer k such that Jn ⊆ Ik. Samuel proved that the sequence {vI(J, n)/n}n≥1 has a limit

and asked whether it is always a rational number. The question has been positively answered by Rees and Nagata.

We will discuss some results which generalize their work. Let J1, . . . , Jk, I be ideals in A such that Ji ⊆
√

I for all i.

We study the structure of the cone C = C(J1, . . . , Jk; I) generated by

{(m1, . . . ,mk, n) ∈ N
k+1 | Jm1

1 . . . Jmk
k ⊆ In}.
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