
 
MATH2050C Lecture on 311812020

Recall Cauchyseq Xn lion Xu X

Def V E o I H HCE c IN s1 Def'd HE o 7 K K e CCN sit

Ikn x I CE t n 3 K
I Xn XmI CE t n m 3 H

Remarks 1 We do not need to know 2C in advance in the definition

of Cauchy sequences

2 The m and n can befreely chosen independent of each other

in the deft of Cauchy seq

E.g It's NIT enough to have say I Xnt X n I s E th H

Ex Find a counterexample

Cauchy Criteria xn Cauchy 2 7 xn convergent

Note Because it's an if and only if statement one can use it to

show Xn is convergent OR divergent

Example Let 1 Xz 2 Xn Xu i c Xu z th 33

Show that Xn is convergent and find lion Xu

Proof write out a few terms

Xn 1 2 1.5 1.75 1.625
g1 1.5g 1.625X 213

IR
241.75 2 1

MI IXna Xn I 2 t n c IN

So IXhtz Xue I 1 l X ne Xn l xn contractive W1 C E
2

Tutorial Xu Cauchy xn convergent say to some X E IR



To find X the recursive relation Xn Xu it Xu z X xxx

NOTuseful
Since limCXn X any subseq ink also converges to X

Consider the odd subseq X2k 1 new

22k3
I
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Xu i I t ly t 3 t t t 1 L4as

k 20
x lion Xuec It 324
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Limit of functions Ch 4

GOALS Define him f x forfunctions f A ER B
x c

study its properties

Basic Idea Limfc L c fix a L wheneven XI C
x c

Need XC A
to bedefined

This motivates the following

Def'd Let A E B be an arbitrary subset not nec closed open

We say C G B is a clusterpoint of A if

V 8 o 7 X X S C A s t IX C Is S and X F C

small xc A
Cdx 2 B
S 8

Intuitively 7 points in A other than c itself chose to C
co 1

Examples A fo 1 has N0 cluster pt E x cg s p

s A f ai an has NE cluster pt

A IN has NI clusterpt Ex Prove this



A f ht hC IN has 1 cluster pt C o

o c
xg o 7 IR
JJ L L I

3 2

A oil has clusterpts CE o I

c C c
A 2 B

o 1

Remark A clusterpt C e IR may be CEA OR CIA


