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Let f: X — Y be a continuous map between topological spaces X and Y.
a) Let K C X be compact. Show that f(K) CY is compact.

b) Give an example of a map f and a compact subset K C Y such that f~1(K) C
X is not compact.

Draw a picture of S? as a cell complex with six 0-cells, twelve 1-cells and eight 2-cells.

Show that the stereographic projection

6: S5 RU oo}, (x,y)b—>{1fy y7l
o y=1

defines a homeomorphism from S to the one-point compactification R = R U {o0}
of R.

a) Let X and Y be topological spaces. Show that homotopy defines an equivalence
relation on the set C'(X,Y’) of continuous maps X — Y.

b) Show that being homotopy equivalent defines an equivalence relation on topo-
logical spaces.

a) Show that S! is a strong deformation retract of D?\ {0}.
b) Show that D?\ {0} is not contractible.
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