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46. Show that:

(1) The n-dimensional sphere Sn := {x ∈ Rn+1 : ‖x‖ = 1} is connected.

(2) The spaces S1 and Sn, n > 1 are not homeomorphic.

47. Let {Ai : i ∈ I} be a family of connected subsets of a topological space X.
Show that if there exists a connected set A ⊆ X such that A ∩ Ai 6= ∅ for every

i ∈ I, then the set A ∪
⋃
i∈I

Ai is connected.

48. Let {An : n ∈ N} be a sequence of connected subsets of a topological space

X such that An∩An+1 6= ∅ for every n ∈ N. Show that the set
+∞⋃
n=1

An is connected.

49. Let X be a topological space and A ⊆ X. Show that if L is a connected
subset of X such that L ∩ A 6= ∅ and L ∩ (X \ A) 6= ∅ then L ∩ ∂A 6= ∅.

50. Let {Xi : i ∈ I} be a family of topological spaces and x = (xi)i∈I ∈
∏
i∈I

Xi.

Show that C(x) =
∏
i∈I

C(xi), where C(x) and C(xi) denote the connected com-

ponents of x and xi respectively.


