
 

Proof of QE.IR beingdense

Yet a gElR sit nay Claim n x y 0
Case 2 0 and Oky Then OER and OE x y

implies Anca y 0

case x o and ocy since G20 and IN is unbounded
then there is MEIN such that tyan
Therefore try
Thus EQ and HE 0 y
implies a nest y 0

Case 04k and secy Then y x 70 sobyArchimedean
principle there is in such that

y d

Need to find a fraction between x and y

Yet A 7 Ly
Claim A 0 hey x so they since reso

Thus EA



Claim A is boundedabove
If AnEA then an y so y is
an upperbound of A

Therefore α supA EIR completeness axiom ofreal
numbers

Let EYO them α E is not an upperbound
to there is An EA such that X 47m

Let E then there is UnE A st 2mn
Therefore α MnI

Recall y x

Thus Kthy and my Cy SupA4m

Need to show my x

For contradiction suppose my x

Then mF set 44 This implies Mth EA

since α is the least upperboundof A then
M α

But since 4m this is a contradiction
Thus 7k so maea and Else y

so May



Case 2 0 and 9 0
same as cases

case seay and yo

basically the

already done by
multiplying by 1
and applying
previousargument

c u.me
ATB means f A B that's 1 to 1and onto

AnB means f A Bthat's a bijection

Ea.io sfinitemeNs
there exists MEN such that A 1,2 n

A is infinite means not finite

A is countably infinite

means AN IN
A is countable means either

finite or countably infinite
0



Easy results are called propositions Harder
ones are theorem

Please finish reading 2.3 on sup and Int
and then look at 2.4 Cardinalityfor next
time


