
what is an'

How is IR different from Q?

EEfar ¢ ?Completeness

Axiom of Completeness:

Evey nonempty subset of IR that is boarded

above has
a supremum

( least
upper board) .

Recall : b c- IR is a supremum of AE IR

if a) b is an upper bound for A
,
i.e.

for all a c- A, a c- b.



b) whenever b
'

is an upper board for A,

b. E b
'
( leastness)

consequences :

1) Candy criterion

2) Bolzano -Weierstrass Them

3) Monotone Cow .

Than
.

4) Nested internal Property



Extended Real Numbers

B- = IRU { - ogoo}

Rules oo > × It ✗ c- II

-065 ✗ I

✗ too = 00 so long as ✗ 1=-06

✗ + -06 = -06 -
.

. . - ✗ f- 00

• + too) is not allowed
.

00 a > 0

a. 00 = {-• also

illegal a=0 ( for now)



If we work with ITT we can take

the infimum / supremum of
any
set .

If AER and is not bounded alone in IR

swpA=o÷sup ¢ = - oo

Recall lim Xu = L if for all E > 0 there exists
noooo

NEIN such that if u >, N then

I ✗
a- LICE .



Limits of sequences need not exist.

Xu = n

✗
n
= C-1)

"

✗n= rn , rn is an enumerator of ④ 16,1]

One can make mathematical errors if one assumes

limits exist before establishing this is the use
.

Iim tu
Arco



There
are related concepts

,
Innit infimum / supremum that

always exist CinlÑ)

Version A :

We
say nM c- ITT is an

eu-utulup-perboend-for.ae
sequence {xn } in IRT if there exists N

such that xn EM for all u > N .



f-.:
Def : Ian sap ✗

n
= int { M : M is an e. u. b. }

a→ 00

µ*



E.g. ✗
n
= C- 1)

"

linsapxn = I
noooo

M= 1 is an e. a. b.

µ
,
man , , not an e.a.BY

given any
N either *µ=l or Xµµ= /

and there is a > N with An > M
.

Any M > 1 is an e. a. b.

Set of e. a. b : [ 1
,
oo]

inf [ too]= 1
.


