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*3. For each of the following functions f : R — RN, determine whether they are continuous or

open when RN has the box, uniform, and product topologies. (One of these may be a bit

trickier than the usual one-star problem.) Colk. ? _CP”J c Z, & T
£ (T, Chh) = 10F Al = Gt N
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*2. For each of the following sequences in RN, determine whether they converge in ]Rb o R
and Rg‘md

a1 = (1,0,0,0,0,...) h=(1,1,1,1,1,...)
az=(3,1,0,0,0,...) by = (0,2,2,2,2,...)

a3 =(3,%,3,0,0,...) b3 =(0,0,3,3,3,...)

as= (55405 05-+-) by = (0,0,0,4,4,...)
a=(1,1,1,1,1,...) d=(1,1,1,1,1,...)
=(0,3,3,42,..)) da=(0,1,1,1,1,...)

C3—(0 0,3,§,é,...) d3=(0,0,1,1,1,...)
cs=(0,0,0,%,%,...) dy =(0,0,0,1,1,...)

41

e1 = (1,0,0,0,0,...) = (1,0,0,0,0,...)
ez = (0,1,0,0,0,...) f2=(0,;,000 )
ez = (0,0,1,0,0,...) f3= (0, 0,;,00 )
es = (0,0,0,1,0,...) f1=1(0,0,0,%,0,...)



*1.

The purpose of this exercise is to work on your intuition about ]RLNmif. Recall that the

uniform metric d,, on RY is defined by

dy(z,y) = sup{E(mn,yn) :m € N} .

In the notes we said that an e-ball around x in this metric is sort of like a “tube” around

x, but this is not quite true. Fix z € RN and € > 0, and define a subset:
U(z,e) = H(xn—e,xn+e)
neN

=(@1—€x1+€e) X (T2—€,x2+€) X (T3—€,T3+€) X---

This subset obviously contains x, and should be what you think of when we say “a tube
around z”. However:

(a) Show that U(z,€) # Be(z) (where B¢(z) is the e-ball around z according to d,,).

(b) Show that U(z,e€) is not open in RY ...

(c) Allis not lost, however. Show that for e <1,

B(z)= |J U(z,9).

0<é<e



