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Let (R,m, k) be a Noetherian, quasi-unmixed local ring of dimension d. Let I be an ideal andM , N be finitely generated R-

modules. It is known that the lengths (if finite) of (i) Tori(M,N/InN), (ii) Exti(M,N/InN) and (with some restrictions)

(iii) Exti(N/InN,M) are given by polynomials, if n >> 0. In some cases, we get their degrees and leading coefficients.

The former are bounded above by, resp., max{dimTori(M,N), `N(I)−1}, max{dimExti(M,N), `N(I)−1}, and a slightly

more complicated formula for case (iii). We investigate whether these upper bounds are the actual degree. In cases (i)

and (ii) we take M = k, N = R and assume I is normal. If `(I) = d, we show that the Betti and Bass numbers of In

are given by polynomials of degree d− 1. Thus, the analytic spread, rather than the height of I, is involved. We give an

upper bound for the leading coefficient and, if I is m-primary (normal), we identify it. If `(I) < d, we get a simpler form

for their degree and leading coefficient. In case (i), we give a simpler proof of a result by V. Kodiyalam, with M = k,

N = R and I = mt. In case (iii), we take M = N = R, i = d, and I m-primary. Then, length(Extd(R/In, R)) has the

same leading term as length(R/In). (Received August 24, 2004)
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