
Meals

or, as Stefan said "today we get real"

A schnitt or Dedekind cut is a subset rEQ such that :

(1) r+ 3 r= Q

(2) r is "downward closed"

tie if per &q(p (p , gEQ) then ger

13) w has no largest element

-> it if per , there is a ger such that pag

-> eg: Up : EpeQIp03 r = [peQ) pouEgeQ1g23

Definition is a subset butnot equal do

I

1. R = ErEQIr is a schnitt

2. R is given by UpS (=> Is

-> Check <R is a linear order

1)<R is irreflective 2)R is transitive 3) <B satisfies trichotomy

suppose r is a schnitt suppose Visit are schnitts ? r < RS2 St Given Schnitts Sh r
,
we need to show that exactly one of UCps ,

r= S
,

SCRU is true·

= r=r [to show r < rt] -> if r = S
,

we're done (VCpShSprare then not true)

=>You ~St = rEs Et -> if r # S
,

we need to show that MpS or SCRW :

= ret since res , then either there is a perls or gfsir (or both

I) rpt -> if perls , thengpp for all gfS biC if there were some geS such that peg then p would be in S by downward closure

- ie &

- if gestr , then rES in a similar way

.

3. U is an upperbound for a set S if Scu for all SES

-> W is a least upper bound (or a supremum) for S if :

() W is an upper bound for 3

(2) for every upperbound a for S
, we have well

A rem: if SER has an upperbound ,
it has a least upper bound

Prof : suppose S is a subset of schnitts I u is a schnitt such that SCRU for all SES

In is an upper bound for S]

We claim that w= USEUs is the least upperbound ofa

-> first we need to show that w is a schnitt

1) OFSEW (for any StS)
,

wEQ bi UFQ so there is a ge Qu

then pCq for all pEU" hence for all pesEU for all seS

: peS for all seS so pEw=Us

(2W is downward closed :

suppose pew < gQP

-> if pew = Us then pes for some seS
SES

- since it is downward closed, ges Sw

· It is downward closed

(3) w has a greatest element :

suppose peW Swe need a gew such that p<9]

then pfS for some stS since s is a schnitt ,
it has no largest element ? So there is some ges such that p[Q9.

-> But then GESEW ,
so we're done -

-> thus w is a Schnitt ,

-> it is an upperbound for bIC if seS
,
then &US = w so skpW by definitiono



-> Why is w the least upper bound of S?

Suppose v is any upperbound furs lie SERV for all SES)

-> since SIV fur all SES , wIUS Ev so wE

2 Thus w is the least upperbound of S.


