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H\(G, Q). We can find an independent subsystem [xi{,.. .xZw_, } in 7/i(G, Q)
such that its pre-image {x^,..., xim } freely generates a free group. Therefore

Xx(G) > 2(m- 1)- 1 2m-3.
"

It seems to us that for a one-relator group G of rank m>3 the inequality
A*(G) > 2m — 3 cannot be deduced directly from Magnus' Theorem as it is

claimed in [GrLP].

Acknowledgments. This paper was written during our stay at the Section
de Mathématiques de l'Université de Genève. We thank Professor Pierre de

la Harpe for his invitation and kind hospitality. We also thank him for his

encouragement, stimulating conversations and suggestions.

We are grateful for various supports: the CNR for the first author, the

RFFI grant 96-01-00713 for the second author, and the "Fonds National Suisse

de la Recherche Scientifique" for both of us.

REFERENCES

Avez, A. Entropie des groupes de type fini. C.R. Acad. Se. Paris 275,
Série A (1972), 1363-1366.

Baumslag, G. A survey of groups with a single defining relation.
Proceedings of groups—St. Andrews 1985, p. 30-58. London Math.
Soc. Lecture Note Ser. 121. Cambridge Univ. Press, 1986.

Groups with the same lower central sequence as a relatively free

group I. The groups. Trans. Amer. Math. Soc. 129 (1967), 308-321;
II. Properties. Trans. Amer. Math. Soc. 142 (1969), 507-538.

Béguin, C., H. Bettaieb and A. Valette. K-Theory for C* -algebras
of one-relator groups. Preprint of the Institut de Mathématiques de
l'Université de Neuchâtel (1996).

Bartholdi, L. and T. Ceccherini-Silberstein. Growth series and random
walks on some hyperbolic graphs. Preprint Université de Genève
(1996).

Bartholdi, L., S. Cantat, T. Ceccherini-Silberstein and P. de la
Harpe. Estimates for simple random walks on fundamental groups
of surfaces. Colloq. Math. 72 (1997), 173-194.

Bereznyi, A. E. Discrete sub-exponential groups. Zap. Nauchn. Sem.

Leningrad. Otdel. Mat. Inst. Steklov. (LOMI) 123 (1983), 155-166;
English transi, in J. Soviet Math. 28 (1985), no. 4.

Baumslag, B. and S.J. Pride. Groups with one more generator than
relators. Math. Z. 167 (1979), 279-281.

[A]

[B 1]

[B 2,3]

[BBV]

[BC]

[BCCH]

[Be]

[BP 1]



AMENABILITY AND GROWTH OF ONE-RELATOR GROUPS 353

[BP 2] Baumslag, B. and S.J. PRIDE. Groups with two more generators than

relators. J. London Math. Soc. (2) 17 (1978), 42-426.

[CEG] Collins, D., M. Edjvet and C.P. Gill. Growth series for the group
{x,y I x~]yM x1). Archiv der Math. 62 (1994), 1-11.

[CV] CHERIX, P.-A. and A. VALETTE. On spectra of simple random walks on

one relator groups. With an appendix by Paul Jolissaint. Pacific J.

Math. 175 (1996), 417-438.

[EJ] Edjvet, M. and D.L. Johnson. The growth of certain amalgamated free

products and HNN-extensions. J. Austral. Math. Soc. Sei: A 52 (1992),
285-298.

[G] GREENLEAF, F. P. Invariant Means on Topologiccd Groups. Van Nostrand,
New York, 1969.

[GH] Grigorchuk, R.I. and P. de la Harpe. On problems related to growth,
entropy and spectrum in group theory. J. Dynam. Control Systems 3

(1997), 51-89.

[Gri] Grigorchuk, R.I. On the Hilbert-Poincaré series of graded algebras
associated with groups. Math. USSR Sbornik 66 (1990), 211-229.

[GrLP] GROMOV, M. Structures métriques pour les variétés riemanniennes, rédigé
par J. Lafontaine et P. Pansu. CEDIC/Fernand Nathan, Paris, 1980.

[H] Hausmann, J.-C. Sur l'usage de critères pour reconnaître un groupe libre,
un produit amalgamé ou une HNN-extension. Enseign. Math. 27
(1981), 221-242.

[J] Jennings, S.A. The group ring of a class of infinite nilpotent groups.
Canad. J. Math. 7 (1955), 169-187.

[KS] Karrass, A. and D. Solitar. Subgroups of HNN groups and groups with
a single defining relation. Canad. J. Math. 23 (1971), 627-643.

[L 1] Labute, J. P. Algèbres de Lie et pro-p-groupes définis par une seule
relation. Inventiones Math. 4 (1967), 142-158.

[L 2] On the descending central series of groups with a single defining
relation. J. Algebra 14 (1970), 16-23.

[LS] Lyndon, R. and P. E. SCHUPP. Combinatorial Group Theoiy. Springer-
Verlag, 1977.

[M] Milnor, J. Growth of finitely-generated solvable groups. J. Differential
Geometry 2 (1968), 447-449.

[MKS] Magnus, W., A. Karrass and D. Solitar. Combinatorial Group Theoiy;
Presentations of Groups in Terms of Generators and Relations. Pure
Appl. Math. 13, Interscience [John Wiley and Sons], 1966.

[P] Passi, I. B.S. Group rings and their augmentation ideals. Lecture Notes in
Math., vol. 715, Springer-Verlag, 1979.

[Pm] Passman, D.S. The Algebraic Structure of Group Rings. Interscience,
1977.

[Q] Quillen, D. On the associated graded ring of a group ring. J. Algebra 10
(1968), 411-418.

[S] Stallings, J. R. Homology and central series of groups. J. Algebra 2
(1965), 170-181.



354 T. G. CECCHERINI-SILBERSTEIN AND R. I. GRIGORCHUK

[SW] SHALEN, P. B. and Ph. Wagreich. Growth rates, Zp-homology and volumes
of hyperbolic 3-manifolds. Trans. Amer. Math. Soc. 331 (1992),
895-917.

(Reçu le 21 septembre 1996; version révisée reçue le 16 juin 1997)

Tullio G. Ceccherini-Silberstein

Dipartimento di Matematica Pura ed Applicata
Università degli Studi dell'Aquila
Via Vetoio
1-67100 L'Aquila
Italy
e-mail : tceccher@mat.uniromal .it

Rostislav I. Grigorchuk

Steklov Mathematical Institute
Gubkina str. 8

Moscow, 117966
Russia
e-mail: grigorch@alesia.ips.ras.ru / grigorch@mi.ras.ru


	...

