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Aufgabe 9. Let (P) be a property of Z-modules. We say that a connected CW -complex
X has property (P) if Hn(X) has (P) for n ∈ Z≥1. We call property (P) compatible with
products if for two connected finite CW -complexes X and Y all three spaces X, Y , and
X × Y have property (P) if two of them have property (P).

Decide which of the following properties (P) is compatible with products:

(a) The Z-module is trivial;

(b) The Z-module is finite;

(c) The Z-module is finitely generated;

(d) The Z-module is finitely generated free.

Aufgabe 10. Let M be a closed smooth manifold of dimension d. Let {U1, . . . , Un} be a
finite open cover of M such that every Ui is diffeomorphic to Rd.

Construct an injective smooth map

f : M → Rdn+n

whose differential Txf is injective for every x ∈ M .

Aufgabe 11. Let µ be an n-dimensional system of vector bundles over the CW -complex
X. Let µ′ be the n + 1-dimensional system of vector bundles over X obtained from µ
whose vector bundle in degree k is ξk ⊕R if ξk is the vector bundle in degree k of µ, and
whose structure maps are the obvious ones.

Give and prove a formula how to compute Ω∗(µ
′) from Ω∗(µ).

Aufgabe 12. Is there a fiber bundle F → S4 → B for which F and B are closed connected
orientable manifolds of dimension ≥ 1?
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