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Here L(z-a) is the Levi form ofp at the point a. Now, since p is strongly

plurisubharmonic, we can choose the coordinates so that L(z — a)

I z-a |2. Then we see that if is an eigenvector corresponding to an

eigenvalue < 0 of the symmetric matrix of the real quadratic form Re Q (z)

+ L (z), then i £ is an eigenvector corresponding to an eigenvalue > 0.

Hence the number of negative eigenvalues is < d, since the real dimension

of X is 2d. Thus the index of the critical point a is < d.

Now using Lemma 7.3 (b), we see that

Hr(Uß, Z) 0, (Vr >d).
From this it follows that

Hr(X, Z) =0, V > d),

because the singular cycles defining the homology groups Hr (X, Z) have

compact supports, and any compact subset of X is contained in some

compact set K with a corresponding Uß zz K.

A refinement of the above argument leads to the stronger (homotopy)
statement :

Any Stein manifold of (complex) dimension d has the same homotopy

type as a CW complex of (real) dimension < d. (See [6]).

Moreover, the Lefschetz theorem has an analogue in homology and

in homotopy [6]. The latter, for example, asserts that, if V, D are as in
Th. 7.1, then the relative homotopy groups nq (V, D) 0 for q < d.

Th. 7.2 has been generalised in various directions. It has a relative
analogue (relative to a Runge domain). Further, Th. 7.2 remains true if
X is any Stein space (with singularities) of complex dimension d, but the

corresponding cohomology statement is proved only for some other
coefficient groups [5, 7]. Note that in view of the use of Poincaré duality, this
does not lead to a Lefschetz theorem for algebraic varieties with singularities.

REFERENCES

[1] Andreotti, A. and Frankel, Theodore, The Lefschetz theorem on hyperplane
sections. Ann. of Math. 69 (1959), 713-717.

[2] Grauert, EL, Ueber Modifikationen und exzeptionelle analytische Mengen. Math.
Ann. 146 (1962), 331-368.

[3] Grauert, H., and Remmert, R., Bilder und Urbilder analytischer Garben. Ann. of
Math. 68 (1958), 393-443.

[4] Hörmander, L., An introduction to complex anayhis in several variables. Van
Nostrand, 1966.



[5] Kaup, L., Eine topologische Eigenschaft Steinscher Räume, Göttinger Nachtrichten,
(1966) 213-224.

[6] Milnor, J., Morse Theory, Annals of math. Studies, no. 51.

[7] Narasimhan, R., On the homology groups of Stein spaces, Inventiones Math. 2

(1967), 377-385.
[8] de Rham, G., Variétés dijférentiables, Hermann, Paris, 1955.

Institut de Mathématiques
Université de Genève.

(Reçu en mars 1968.)


	...

