MB8130 Algebraic topology, tutorial 08, 2020 2. 12. 2020
Define the n-th homotopy group of the space X with the base point x( as the group of
homotopy classes of maps (I",01") — (X, xy) with the operation given by prescription:

(f+9)(tr,... ty) = {f@tl,tz,...,tn)
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Denote it m,(X, o).

Exercise 1. Show the operation on m,(X,xy) is associative.
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Exercise 2. Show that the element given by prescription

(=)t otn) = fF(L =t ta, ..

15 really the inverse element of f.
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There is a long exact sequence:
o T (X A ) =5 (AL ) 2 7 (X, o) =2 (X, A, o) 2 71 (A, ) —

Exercise 3. Show the exactness of this sequence in m,(X, A, x¢) and m,(A, o).
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Exercise 4. Show that every fibre bundle is a fibration.
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Exercise 5. Show the structure of the fibre bundle S™ 2 RP™.
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Exercise 6. Show the structure of the fibre bundle S*"*' 25 CP™ with the fibre S*.
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