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Exercise 1: Let σ be a singular q-simplex in X. Show that

(id× σ(j)) ◦ (A0, ..., Ai, Bi, ..., Bq−1)

=

{
(id× σ) ◦ (A0, ..., Ai, Bi, ..., Bq) ◦ F j+1

q+1 for 0 ≤ i < j ≤ q

(id× σ) ◦ (A0, ..., Ai+1, Bi+1, ..., Bq) ◦ F j
q+1 for 0 ≤ j ≤ i ≤ q − 1.

(The notations are the same as in the lecture)

Exercise 2: Let f : X → Y be a homotopy equivalence. Show that Hq(X) ∼= Hq(Y ) for
every q ∈ Z.

Exercise 3: Let f : (X, A) → (X ′, A′). Show that

Sq(f) (Zq(X,A)) ⊂ Zq(X
′, A′) and Sq(f) (Bq(X, A)) ⊂ Bq(X

′, A′)

Exercise 4: Let f, g : (X,A) → (X ′, A′) be homotopic, i.e. f, g : X → X ′ are homotopic
and f(A), g(A) ⊂ A′. Show that then Hq(f) = Hq(g) : Hq(X, A) → Hq(X

′, A′).

Exercise 5: Let A 6= ∅, A ⊂ X, X path-connected. Show that H0(X, A) = 0.

Exercise 6: Let A = {x0}, x0 ∈ X. Show that H0(X, x0) = Zr−1 if X has r path-
connected components.


