
How is I differentfrom Q?

Completeness:

Axican of Completeness:

Every empty subsetofR that is beaded above admits a

Supremen,

ofAIf ACRwe say
b is a car

if

1) b is an upper
band for A

<for all acA, a*b).

2) If bis an upper band for As by bo

Cleastness)



Manifestations:

1) Coudly criterion (Duraly sequences converse)
2) Bolzano - Weiestrass(bonded sees have

convesantsubsequences)

3)Montana Caesare The (notanatenbanded sequences
converse)

4)Nestedinternal property
Cary sequence of rested closed intervals

has non empty inte section

-
Extraced Real Numbers

R =RU2 -00,03
Rules 1) 00> x for all xeTR

2) -00X for all XEI



3) x100 =00 unless x=200

4) -00 +x = -00 unless x =00

5) outlook is notdefined

6)
a. 0 =

00 it as0(a=00 also!)
if aco

- orE undefined if a=0

If we work with the exerted real numbers, we can take

inf/sup ofmy set,

If A= A and is not bonded above

Sup A =co,

-



Recall him Mn=L if for all ->0 there exists NEIN

1700

such thatfor all nyN1L-xnks.

Limits need not exist

Xn =4

xn= F1)
"

X=Un where (in) is an encemention

ofQ1 [a1]

We have, however, two related objects,

limitinfitu (limit)

limit supreme (lim sep(



that always exist,

live sup

Let () be a sequence.

We say MER is an emal per and for the

sequence of
thereexists NEIM such that for all

nN, Xn M.

e

-- ~ -

I



Def:Iimsep xn=inf EM:
Mis an encob. for (xne

2.9. xn= (-1)
" him sap xn=1 -was op

Ei -

If M31 thenitis an evental upper band
as it is an upper

hand for the sequence,

Suppose M71. Given any NEIN, either XN or xux
=1M,

So M is notan ecurl. So the set of e.lib's for

thesequent is [1,00] which has A as an info

e

Rxn=L
R

↳ a
N

in
=
0



If M50 it is notan emib,

Suppose M30. Prok NEN with <M.

Then it now, I4t M. So Mis

an e.mb. So the setof emb's is 00].
So last - inf (0,00] =0.

↳
N



~

nee

↳int


