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HOMOLOGY:

IV.1 Denote real projective m-space by Pm, so that Pm is the quotient space
obtained by identifying antipodal points of the m-sphere, Sm.
(a) Show any self map of P 2n has a fixed point.
(b) Exhibit a self map of P 2n+1 with no fixed point.

IV.2 (a) Define a simplicial map.
(b) Prove that if f : |K| → |L| has a simplicial approximation s, then f is

homotopic to s.
(c) State the simplicial approximation theorem.
(d) Prove that if k < n, K a simplicial complex of dimension k, then any

map f : |K| → Sn is homotopic to a constant map.
IV.3 If C∗ is a chain complex of vector spaces over K (each group is a vector space

over K, and the differentials (the boundary maps in the chain complex) are
K-linear), prove that Hi(C∗) is a K-vector space for each i.


