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Reall : Nested Intervalthu
:

Suppose 3In=Can , bu]TE ,
is a sequence of nested

closel brunded intervals
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z
= land if infibn-an = 0 , then E ! z eR sit C
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m : NIT+AP.) completeness excom .

PI :7 : done in leature when NIT has proved .

(existence of inf(bu
: neN3

, supSan: nAN3 requires completeness axiom)-
= : Let S = R nonempty and bonded from alone , by KER .

]] R Since Sis non-empty , IS. GS .

S

"converge" here .
without loss of generality (WLOG) ,

SOCSIR
, take the set

take So= 0 c



S-so = Es-So : seS] .
Take I ,

= [0 ,K] . i isI

If I is an upperband ofS , take Iz
= <,]

ou take I2 = <E, K] . (E is in sb it isman w.
b .ofs)

.wel OE
Iterate this is obtain a sequence
of rested intervals immes D*
Infan
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& SneS sit . Sue [an ,bn] . ~
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,
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In #Y end E ! zeR Sit . ye In .
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completenessWIS z
= SupS . axim

Note that since 3=In
,

ge [anbul for allw .



- and z Sbn · forall no

I is an U .
b
. ifS . Suppose

EstS s .t y <S :

Since zezu is unique, See ,Ju .
In particular ,EmeN sit

54 Im= Cam
, bu] .

I scam. 5 <amxy contradicts 2<S .

2) bis. z5bmss , which contradicts bun is an upper bandofS .

So y is am u .
b .ufS-

Let v beau urb . ofS . Suppose vsI . Again Since Ve, In ,
= meNsit . reIm .

Then either
v < am bmV .

contradiction !
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&1 : Let 2 In=[ausbn]]nE,
be a sequence of nested closed

bod
. intervals

Let z
= suplan : neN3 , my= inf2buineN3 .

Show thatye In , and [3,3
= E

,
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: WTS ye,

In .
Need A show ye In fer each m .

clearly (by defin) , <bu for allm
Remains A show andy farall n.
Fixn . We will show an is amer bod, for the let 2bu : RENJ .

Case 1 : if usk , then In?In ,

wehere an am?br. bu .
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InPr bu
In
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Either way. an br farall
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By defin of infs and y <br for all h,h
.

So ye Can ,bu) for all n .

=

ye1zu .

sil ye In .

So [y ,33= im .

So it remains to show : I
,

In [3,3 .

Let z= Ju: then ze Cansbut for all

an= z=bn .
=) an 434z4y3bn .
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sup,
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m =[i]
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An=> z = An for at least one n .

&3 Thinabout what it means if 24 * An
n= 1
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ZE EnEnAr .


