
 

MATH 2050C Lecture 4 Jan 21

Problem set 2 will be posted today due next Friday

Goal IR is a complete ordered field

Completeness Properly Every ft S E R which is bounded above

must have a supremum in IR Note fails this

Last time we proved

Prop u supS iff

S E U V S E S i.e U is an upper bd

V E 0 I s E S s 1 u e s s fie U is the
smallest Upperbd

Similarly for infi mum we have

Prop u inf s iff

s z U V S E S i.e U is an lower bd

V E o I s E S s 1 u E s s fie U is the
gagreatest lower

Q what about the existence of infimum

A It follows from the completeness property

Prop Every 10 1 S E R that is bounded below must

have an infinum in CR

Proof Given 0 1 S E B consider the subset
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7 Some lower bd U of S
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U is an up for 5 ie 5 is bold above

By Completeness Property sup 5 exists in IR

Claim inf S exists inf S sup 5

Pf of Claim
Cheeks sup 5 is a lower bot for 5 ex
This is the same by reversing the argumentsof the claimabove

Check sup 5 is the greatest lower bd for 5

Let Eso be fixed but arbitrary

I want to show 7 s e S s t sup I t E s 1 1

By of supremumfor 5

sup5 E L 5 for some 5 5

By deft we write 5 s for some S E S

So Sup5 E L s sup f t E s s for some S'ES
which is CA
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Pf Suppose NOT ie IV is bold above

By Completeness Property sup IN U C IR exists

So U I s n for some n'c IN
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U is NIT an upper bd for IN Contradic
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EI Prove these


