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Proof. Let M be a nilmanifold. Then

dimM + 1 <?o(M) + 1

e0(M x Sk) since e0 respects products

^ cat (M x Sk)

^ cat (M) + 1 Fox's inequality

dim M + 1

Hence all inequalities are equalities and cat (M x Sk) cat(M) +1.

Added in Proof. By using the equality e0(M) dim(M) and extending
the e0-invariant to maps, C. McCord and the author have given a proof of
the Arnold Conjecture for nilmanifolds (cf. C. McCord and J. Opera, Rational
Ljusternik-Schnirelmann Category and the Arnold Conjecture for
Nilmanifolds, preprint 1992). That is, any smooth 1-periodic Hamiltonian
system on a symplectic nilmanifold M has at least dim (M) + 1 contractible
1-periodic orbits.

REFERENCES

[1] Abraham, R. and J. R. Marsden. Foundations of Mechanics, 2nd Ed. (1985
version) Addison-Wesley, 1978.

[2] Felix, Y. La Dichotomie Elliptique-Hyperbolique. In Homotopie Rationnelle,
Astérisque 176, Soc. Math. France, 1989.

[3] Felix, Y. and S. Halperin. Rational L. S. Category and Its Applications.
Trans. Amer. Math. Soc. 273 (1982), 1-73.

[4] Griffiths, P. and J. Morgan. Rational Homotopy Theory and Differential
Forms. Progress in Math. 16, Birkhaüser, 1981.

[5] Halperin, S. Finiteness in the Minimal Models of Sullivan. Trans. Amer. Math.
Soc. 230 (1977), 173-199.

[6 ] Lectures on Minimal Models. Mémoires Soc. Math. France 9-10 (1983).
[7] Lambe, L. and S. Priddy. Cohomology of Nilmanifolds and Torsionfree

Nilpotent Groups. Trans. Amer. Math. Soc. 273 (1982), 39-55.
[8] Lusternik, L. and L. Schnirelmann. Méthodes topologiques dans les pro¬

blèmes variationnels. Actualités Scientifiques et Industrielles 188, Hermann
et Cie, Paris, 1934.

[9] Toomer, G. H. L. S. Category and the Moore Spectral Sequence. Math. Z. 138
(1974), 123-143.



40 J. OPREA

[10] Whitehead, G. Elements of Homotopy Theory. Grad. Texts in Math. 61,

Springer-Verlag, 1978.

[11] Eilenberg, S. and T. Ganea. On the Lusternik-Schnirelmann category of
abstract groups. Annals of Math. 65, no. 3 (1957), 517-518.

[12] Hilton, P., G. Mislin and J. Roitberg. Localization ofNilpotent Groups and
Spaces. North Holland, Amsterdam, 1975.

{Reçu le 8 janvier 1991)

John Oprea

Department of Mathematics
Cleveland State University
Euclid Avenue at East 24th Street
Cleveland, Ohio 44115 (USA)


	...

