
Algebraic Topology, VT22.
Homework Assignment 7.
Due Thursday March 10.

(1) (5 points) Compute the degrees of the following self-maps of Sn:
(a) Reflection in a line through the origin.
(b) Rotation by the angle π in a coordinate plane.
(c) The map (x0, . . . , xn) 7→ (xω0 , . . . , xωn), where ω is a permutation.
(d) (Bonus problem) The map x 7→ Ax, where A is an orthogonal (n+1)×(n+1)-

matrix.

(2) (5 points) Let X be cell complex.
(a) Following Hatcher’s proof of Theorem 2.35, show that an isomorphism

φX : Hn(X)→ HCW
n (X)

is given explicitly by

φX(x) = [jn(y)],

where y ∈ Hn(Xn) is any homology class that maps to x under the homo-
morphism Hn(Xn)→ Hn(X) and where jn : Hn(Xn)→ Hn(Xn, Xn−1) is the
canonical homomorphism.

(b) A map f : X → Y between cell complexes is called cellular if f(Xn) ⊆ Y n for
all n. Show that a cellular map induces a homomorphism

fCW∗ : HCW
n (X)→ HCW

n (Y )

for all n, and show that the diagram

HCW
n (X)

φX
��

fCW
∗ // HCW

n (Y )

φY
��

Hn(X)
f∗ // Hn(Y )

is commutative.
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