
 

MATH 2050C Lecture 14 Mar 4

Problem Set 7 posted due on Mar lb

Reminder Take home mid term openbook notes

Time Mar 21 2021 6 PM Mar 12 2021 6 PM

Covers From Lecture 1 13 Cie up to 3.4 of
the textbook inclusive

Cauchy sequences 3.5 in textbook

when is Xu convergent without knowing its limit

A1 MCT bold monotone convergent

BUT is FALSE EI kn o

Az Cauchy 4 7 convergent
Iff

Def't A seq xn is called Cauchy if

HE o 7 It H E C IN St

I kn Xm I s E V n m 3 H

x Ky XnXm F od y R

Remark Compared to the E K defI for convergence of Cdn

we Do NOT need to refer the potential limit X



Example 1 Xu ht is Cauchy Also th o

Pf Let E 20 be fixed but arbitrary

Choose H IN St H s I
E

Then V n m 3 It

I Xu Kun I Int Lm I Ent tm E IT E

b

Example 2 Xn It C 1 is NOT Cauchy

Pf n odd Ku I I 0
xn o Z o Z 0,2

n even i Xu It 1 2
divergent

Let Eo 1 20 For any H
c IN fixed o z

o 2B
odd m 3 It Kooed Keven

St IXu Xm I I 2 0 I 2 3 I Eo
even n 3 It

is
nec suff condition
to

1hm xn convergent can Cauchy

Proof Assume Xn is convergent say him Cn X

By def let E so be given then I k k E EIN s t

I kn K Is E Iz V n 3 K 1 3

Choose It K E IN Then V n m 3 It K

CH E EI Xm Xn I E 12cm 2C It I kn k l s z t z E
kn Xm
b x 1So C n is Cauchy cooo 2 B
Tak



Assume Gcn is Cauchy

Claim 1 Xu is bold

Pf of Claim Since kn is Cauchy take Eo I 0 then

It HCI 7 e N st V him 3 H

I kn Xml L 1 Eo

Fix m H then by reverse D ineq and the above

I 12cal 1241 I E I kn X H I e I t n z H

12cal E Ix It 1 V n 3 H

Take M Max f l Kil 174 11 124 1 1

Then 12hr1 E M V n C IN ie Xu is bold

Claim 2 xn is convergent potential
candidate

Pf of Claim Since Gcn is bold by Claim 1 for our limit

BWT 7 Convergent subseq Ink x c B

Want to show Xu SC

By Cauchy def't let Eso be fixed but arbitrary

then 7 It H Ez C IN sit

12cm Xu I Ez V n.hr 3 H Ct

Since the subseq Xna x as k 1A by def2



7 Kik Ez C IN St

1 Ink k l C E t k K C

Fix a k K s t Nk 3 H

Then V n 2 H we have

1Xn K I E lXu Xue I t lKuk k l c E tE E

C J
D


