
Than IR is uncountable
.

[ IR is infante but not cantabile infinite]--

EBAis infinite⇒ Bos infinite

There does not exist

f- : IN→ IR that is a bijection
Pf: Suppose to the contrary that f : IN-CR is
a bijection. For brevity let us write xk = FCK) .

Define Io = [ o , I] .



One of the the two intervals [0,43] and
[43, I] does not contain Xi .

furfur Dick I
,
to be one of

0 Ks I 1 these intervals
.

Similarly we can find a closed subeaal of Iy
Iz
,
that does not contain Xz #t'

w w

c-I

ii.
→
q
t

Xz



Continuing this process we can find rested closed
intervals Ik such that XKEI Ik for all KEIN.

By the Nested Intend Property there exists
XE Ik . We know that X= Xn for some

n . By construction Xp # In
and hence xp & Ik . That rs

, xeh,I?Ie .

×

This is a contradiction tf .



1- = {XEIR : x- Cz}Alternative States ) t.gg#..q-c23decimal expansions.

[ o, I ] is # I would have a sap. in Ql.
uncountable. -

XE [on] x = O .
d
, dzdz dy - - . - - --

de EEO, 1,2, 93
⇐ ftotfootifootfott - - -

⇐ t X = O . 50000 . . -
-

Z

O . 49999 - .



0.9999 . . . .

-

- I

[o, I] pick the all 9's
Xi = O . di, d,z dis - . -

if two expansions
exist

.

xz = O
. dy du dog - - - -000×3= 0
. dz, dzz dzz - - - -

f :" -

-

.

.

④ O - di dads dy . . .

die { 5 if dKE7
- 7 otherwise

.

S 's 7's XF XK
because dat deck



Sequences :

Xi , Xz , 43 , Xp , - - -
-

Def : A ( real - valued) sequence is a

function f : IN → IR
.

x, XCD Xk Nk)

sequences have a notion of first element

and a notion of next
.

X, → first element

Kate is next element after Xc .



I>k= { aek: a> k}

I>o = {91,2, - . - 3

Notation { xD,
{ xe3 )
( x. )L



Convergence.

What does it mean to say

Xk→ 2 .

"

Xk 's get closer and closer to 2 "



Def : We say a sequence Gk)

s to a limit LECR
if for every E> o there exists NEIN

so that if n>N ther l L - Xn ICE.
If (Xk) converges to L we wrote

¥M→ooXk= L on sdnply xk→ L .

A sequence diverseof it does not courage
to
any rent number

.



LTE # - - - -
-

- - -
- -

- - - - -
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E.g . xn= th

Claim nlimsootn = 0 .

Pf: hetero Pick NEIN such that

IN L E . Then if u> Ns

Io - xn ) -- fo - tf -- tf fuse .
D


