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EXERCISE 7:

Recall that a functionf : X — Y between topological spaces is callpabper if the preimage
f~1[K] C X is compact for every compakt C Y.

For a metric spaceX, d), (X,d’) induces the same topology whel'¢x,y) := min{d(x,y),1}. The
product topology on X := [n(Xn, dn) is induced byd : ((Xn) s (Yn)n) = SUR O (Xn, Yn) /2"

a) Prove that the Cauchy representapencC (Q%)® — R maps compact sets to compact sets,
wherepc : (gn, €),, — X whenevelX —gn| < &y — 0 asn — co.
Here(Q?)% is considered equipped with the product topology.

b) Repeat for the dyadic representatprc Z® — R,
i.e.p:(cn), — xwheneverx—c, /21 < 27",

c) Ispc proper? Prove or disprove!
d) Isp proper? Prove or disprove!

e) Prove: VxeR 3I¢=(cn), €Z® YmeN Vx—X|<2 ™1 3¢ecz®:
p(C)=x A p(€)=X A ca=CL A ...A Cmn=Cp,



