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Exercise 1:
Suppose A ⊂ R2 is connected and closed, and P ∈ A.
Show that [ωP ] = 0 ∈ H1(R2 r A) if and only if A is unbounded.

Exercise 2:
Suppose U and V are connected, open subsets of R2.
Show that if H1(U ∪ V ) = 0 then U ∩ V is also connected.

Exercise 3:
Suppose X ⊂ R2 is homeomorphic to a figure-8, that is to two circles sharing a point.
Show that R2 r X has exactly three components.

Exercise 4:
Let P1, . . . Pn be distinct points of the plane and set U = R2 r {P1, . . . Pn}.
Describe H0(U) and H1(U).


