
Last class:

Introduced 112 as an ordered field
.

① Field

② Order

¢ , complex, field , but not ordered

④ : also an ordered field

③ Axiom of completeness



Def: Let AE IR
.
We say XEIR is

an upper bad for A if for all

AEA
,

a E X .

e. g . A -_ [ 91] 7 is an upper bond !

12 is an - - -
-
-

.

A- = sin CIR) = { sink) : x ER}

1 is an upper bound

Def : A set A ER is boarded if it admits
an upper bound ,

above



e. g A- [ o, D is boarded above

IS IN ⇐ IR bounded above ?

No largest natural number, true.

NEIN, look at htt .

How about ¢ ?
¢ is handed above means :

there exists x EIR such that for all a Ed
,
AIX

.

- -
¢ is not boarded above means

for all x EIR there exists a c- of such that a> X



Exercise: Every te IR is an upper hound for ¢.

Def : Let A E IR .

We say x EIR is a supreme

or Last updo bound for A if

① x is an upper bound for A

② Wherever y is some upper board for A,

X EY .

We write x = sup A tf x is a supremum for
A .

↳ lamp

② encodes leastness



Ecg . A = { o, I} 1 is a supremum for A

① 170 ?

I > I ?
I t is an upper

board
.

② Verify leastness
.

Let y be some upper band for A .

Since it is an upper board, in particular
471 .



Theorem : Suprema are unique .

Pf: Let AE IR and suppose x. y are Suprema forA .

In particular x is an upper band .

Since y is a supremum for A
, y EX .

The sane reasoning shows xfy. Hence X=y .

B



→Y
-


