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Ex: Let

S = EnIneN]
=(1,

+ 1 5 , 4 ts "]

I
Let's show that O = inf(s).

We know that O is a lower

bound for S because

On for all neI.

Let's use the Inf-Sup theorem.

Let 30 .

InE = 0 + E



Pick some no EIN where not

Then, E

Then,ES and O O + E.

By the inf-sue theorem
,

0 = inf(s)

#

ef: Let xEIR.

The a desolute value of X is

if X >0

if X <8

-(3)
=3



ITremb
,
cEIR with0.

Then :

①labl = (a) . (b)

②I it0

③ la1C iff-ca

① (a) iff -<

⑤ (triangle inequality

( a + b | <(a) +1b)

-Hw



③ &def of abs

(8) Suppose lalC . ↓ value
&[assumption

If aso
,

then a <a = /aIC ,

If as, o
,

then-aza = la/C ,

In both cases we get

ac and -ac .

So,
- (19C .

(4) Suppose -caC

Then ,
-ca and AEC .

So
,

- a = C and

Thus , la C ny
Similarproof to proof .



& Note first that if XIR

then (x1IX). ③ says

This by taking c = 1x and
14159

Using part ③ we get I iff
- cy = C

- (x) = x = (x)
.

Thus if a, belR,
then

-tal-axial and -131b- (b)

Adding gives

- (a) + |b|) = a + b = (a) + (b)

Use part & again with c = /al + 1b

to yet :

| a + b | = (a) + 16)
.

th



Think of Ix-y) as the distance

between X & Y

Ewill use this alot :

Corollary

:·withsta
Then :

Iroof:

| x -y/E partabove

ift - 3 (x - y <
]

iff y -z(X < y + E

X

3



Somepictures :
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Theorem: (Ch is dence in IR)

Given a
,
bElR with a <b ,

there exists C

with
a

By the Archimedean property there

exists NEI witha n.

So, b-a .

Laim: There existsm
with

-fof claim :

Suppose na > 0
.

Then by the Archimedean principle
there exists a smallest



natural number R with nack .

EX : na = 3 . 2
-Wpossible R : Q,

5
,

6
,
7

,
8

,
9

,
10

,
11, ..

smallest"
Then

, k-knack
Why ?
What if nack-1 ?WThis world contract the choice of R

.

In this case
,

set m = K
.

Now suppose na < 0.

Leth be the smallest natural

number with -na = R.

Then
,

- k[nay - R +

Set m
=

-k+ 1 .

Then
,

m-1 name



Since nam we get act

Also,

m = na + 1 < n(b - m)

↑ ↑

#ena ⑰ 3
fixthis


