
 

Completenessaxiom If SEIR S 0 and s is boundedabove
them supS EIR

Prop 2.4 If SEIR S 0 and s is boundedbelow
them int SEIR

Proof Let A KEIR IC is a lower bound of 5

Clearly A EIR Since s is boundedbelow then A 0
Claim A isbounded above Yet AES Then if SEA
since it's a lower boundof 5 it follow that 8 A forall TEA
thus as is an upper bound of A

By the completeness axions supA EIR Let α supA

Claim α infs Thus need to show α is thegreatest
lower bound of S

First is a lower boundof s because Yet SES
Thus s is an upperbound ofA Since α is the least
upperboundof A then α IS

this shows Is forall A 5 So α is a lower bound

second α is the greatest lower bound Yet 8 beany
Tother lowerboundofS Then8 A by definition Since
α is least upperbound of A then 8 2 Thisshows

α is the greatest of lower bounds of S

tumblr.sn andsisbounddabove
then α sup S E R

4 Yet E 0 and consider α E Since α E α and
α was the least upperbound then α E is not ourupper
bound ofS Thus there is soes such that α E so



TpposeSEs dsisbounTdbelow
then β inf SER

Let E 70 and consider B t E Since β E B and
B was thegreatest lowerbound then Bite is not our lower

F is well ordered if for every AEF A 0

then A has a least element I e There
is a c A such that do a for all at A

Recall Well orderingof IN implies induction is true
theorem 1.3

Induction true means that if the base case
and induction step hold then thestatement
is true for all NEIN

Theorem2 1 IN is unbounded above

Proof Suppose not Then IN is bounded above

Ince IN EIR and IN then by the completeness
axiom α sup IN EIR
Yet E I then by there is noC IN such that

α 1 No Since No C IN implies Mott EN then

implies α is not an upperbound of INFfifficting that α was the least upperbound



If KEIR and se o then4shared.in iinattna
Proof Since IN is unbounded above there is MEIN

i i
Whatdoesdense mean

Detinition A EIR is dense in IR if betweenany
two real numbers the exists an elementof A
equivalently

x y ER sit say then Anosy


