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Aufgabe 33. Compute for n ≥ 2 and k ≥ 1:

(a) π1(S
n−1 × SO(n)× RPn × CPn);

(b) πk(T n × RP∞ × CP∞);

(c) π2(S
n ∨ CPn).

Aufgabe 34. Prove or disprove that the obvious map π3(D
2, S1)→ π3(D

2/S1) is surjec-
tive.

Aufgabe 35. Consider m,n ∈ Z≥−1. Let X and Y be spaces such that X is m connected
and Y is n-connected, where (−1)-connected means that there is no condition. The join
X ∗ Y of X and Y is defined by the pushout

X × Y //

��

X × cone(Y )

��
cone(X)× Y // X ∗ Y.

Prove that the join X ∗ Y is (m+ n+ 2)-connected.

Aufgabe 36. Prove or disprove:

(a) For every simply connected topological group G we have π1(ΩBG) = {1};

(b) If G is a topological group, then π1(G) is abelian;

(c) IfG is a compact connected Lie group and the universal principalG-bundle p : EG→
BG has a section s : BG→ EG, then G is the trivial group.
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