
 

MATH 2050C Lecture on 211912020

Announcement Problem Set 3 due this Friday Feb21

Recall IR is a complete ordered field Existence See Rudin

Intervals 2.5

4 kinds of bold intervals Let a b E B as b
a b

open Aib x c B as x b 2 B
a b

closed a b f X e B l a Ex E b A

halfopen a b a f X E IR I acx E b
closed

a b f x C B l a Ex Cb

Define Length I a b a Cta

5 kinds of unbold intervals
a

a ta f x c IR as x z B

similarly a too C O b C D b C D too D

Note IN El IR but just a symbol

Q when is S E B an interval s I uz
S Eso E b

Non examples Memoir at Caa 7
9 ynriins

Idea intervals connected pieces of IR

Thm characterization of intends

et S E B Suppose CI 7 Si S2 E S Si 1 52 say s s Sz
Ii If x y E S X y then x y E S

Then S is an interval Note could be open1closed boldlunbold



Proof We just treat the case that S is bold Ex unbold case

Completeness of IR a inf S b supS exist in IR

ci a e s s sa E b as b

Claim Ca b E S i.e t XE ca b we have X E S

Pf ofClaim Let E ca b

X a x is NIT a lower bd

I s e S st s's X

X s b x is NET an upperbot

s es set Xss

So X E S s E S by Cii In particular X E S

Therefore we conclude that S is one of the following

a b or Ca b or a b or a b
b

Thin Nested Interval Property

Let In Can bn n c IN be a sequence of closed bold intervals

and they are nested a

Ii Iz Iz 2 In Int z

Then N In F Ol
ne m

Furthermore if infLength In 0 then N In I
n
Io 1

Picture E.g In a Co th Be 3 x J 7 R
9 zn

fo f In fx c B x c In ten
IZ

na



E.g In Co in In Co 1 1 0
co

Non E.g N o th 01 open interval
n Iz a
co 2 j n

Non E.g n Cn a p
I

B
has a

unbdd


