
 

Math 104 AW6 Rudin 2.11 2.14 2.15 Ross1414

d delay Cx25 is not a metric because it fails
triangle inequality Say X o y L 2 2 then

dexg L ally t l dex z o 25 4

and dray t dly t L dcxiZ

Z da x y TF is a metric The conditions are

obvious except triangle inequality we need to check that
A Fyi t F Iz t x g 2ER

CA AxyT Jig 7 1 21

Ixyl t ly 2 It 2 Fyi Ftl 3 1 21

f 2 Tix EH 30

Ix yl t ly 2I 3 Ix H

Hence CA is satisfied

Cc dscx.ly Ix 84 is not a metre

since we can have X y but dzlx.gs o e.g x_1.9 1

d dyIXy Ix Zyl is not symmetric in x y
i e IX yHR atducky F DalyX For example



dello I delon 2

Ix yl
e delay It Ix yl is a metric We onlyneed to

check the triangle inequality since the other is obvious

Let for Er where r o Then we claim that if
01 as b then flat fcb Indeed we have

Fa s actib c blita atab t btab

acb

Next we claim that if a o bro then

fLas fab 2 featb

Ia Fb Etat
Acitb t b Ita
Tita Fat

2.1 y atb
Hatbtab Ita lb

Given any 4 positive reel number ABC D if I then
AIL
BtD EDI

Indeed ACBtD E ButtC and CATC D E C BtD

Let A atb B Harb C Lab D ab we have

s l s 2 hence

atbt2ab
Hat bcab

3 Atb
Harb



14 Give an example of an open coven of segment lab
which has nofinite subcover

Sol let ann be a sequence of real number such that
AnC oil An Anti and Liman O Then define
Un Au 2 We then have U C U C Us C

and UnUn oil Indeed for any X C oil there

exist N large enough sit In N An X thus XCCan l

for all n N hence X E NUUn

Now we show UnUn does not have a finite subcover
cIN

for oil Indeed for any finite subset ICN let
n Max 1 then Une Un Uni Can 1 oil

Many other possible covers e.g at a D and wt

Un Ant An i

L

2.15 Show that thin 2.36 and its corollary becomefalse if
we replace compact by bounded or by closed



Take X IR

Solie as if we replace c by closed then we may
let Ku nitro then f kn 4

2 if we replace compact by bounded we maylet

kn o T

Topic if we replace compact by closed and bounded

then if we let X Q and let Kn JI nt.TLAQ
Ku is closed in X C not closed in IR and is bounded

but Ku is not compact h kn _4

Rossl4ht p
show that 2 ht 3 It It It t f tf ftp.t

n i

Hence 2ht diverges to th

PI We decompose IN into disjoint intervals

10 813 Im 2Mt11 2M MIN forms I

then for n C Im we let An 2 m

Znezm An 2M 2 2 m f m 1

Hence the partial sum of An is

Sam En FE.ant II ant themAn

I t It I ItMT



me

And lion Sam to
m w

On the otherhand bn if n C Im then

N E I thus th 3 IT An Hence bn 3 Au By
comparison test E bn th




