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Question 5.1

Considering the short exact sequence of sheaves

0 → Z m·↑→ Z → Z/m → 0

for m prime deduce an expression for H
i
(X,Z/m) in terms of H

j
(X,Z).

Question 5.2

Find a topological space X
→
and a continuous map f : X

→ → X such that the map

F →
∏

Fx identifies with the unit morphism of the adjunction f
↑1 ↓ f↓.

Question 5.3

Let Xi be a collection of toploogical spaces and consider the coproduct X = ↔iXi with

inclusions ωj : Xj → X. For each i let Fi be a sheaf of abelian groups on Xi.

Compute the cohomology H
↓
(X,↗i(ωi)↓Fi) in terms of H

↓
(Xi,Fi).

Question 5.4

Compute H
↓
(RP 2

, A) for any abelian group A.

Question 5.5 *

Let X be the Warsaw circle defined as S ↘ L ↘A ≃ R2
with

S = {(x↑ 1, 1 + sin

(
ε

x

)
) | x ⇐ (0, 1]}

L = {(↑1, y) | y ⇐ [0, 2]}
A = {(x, y) | x2 + y

2
= 1 ⇒ (y ⇑ 0 ⇓ x ⇔ 0))}

Compute Čech cohomology of X with coe!cients in Z. Compare with other topological

invariants you know.

These questions will be discussed in the exercise class on 16 May 2025.

Questions with an asterisk are more challenging.
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