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&wesl‘iov\‘- How to constract the fesd number ;YS"'@M?
= lR 4

® A\je\orw?c axioms .

recall: A\-Aq & M -My & 9
Additien  Muln Pll‘mﬁon 3 Distribwhion

@ Orc!zr‘uﬂ axioms

There exicts o nonewpty set [P clIR st.
® YatlR, then etther a=0, aelP or ~aclP
6)) if a-b€[P, then ath [P
® if abel. then abelP

Tl\en cle,i-ine a>b o) q~bé(P.



Q@ Com'»?\denm AX\OWMS

FOP (’J\Ie\*\j Vton~o,m|91'% Subset S which is bounded
from above, sep 8 exists.

bej’\‘niﬁ@‘/\; LQ,\‘ X be q non—ew.f*"n Sub sef °’f lR

* WHR is called an npper bound of X tf Xsu for any xeX
? )( 1S called bounded ffem above ij: '+ has an uppev bownd

" oSupX i ole-ﬁmd to be the (east wpper bound of X, ie.

L

g""fX’/X ‘F&Ta“&éx %
i SN‘)X £wn w]\enwcr W is an wpper boomol of AL

HQV\LQ, two S‘I‘QPS are heeded To \Dc\wco( = SLfX :
Ficst, one hos to show  is an wpper bound .
Next, one heeds to chew & is the Jeast amohg
all possible wpper bownds .

[ [oww beund |, Eh:‘—\‘vnm are deftv\cd STmT(qujj



Exem' Q-

O [ef X=U0,1). Prove swpX = L.
Need to check :
O L is an upper bowd of X
@ L is the leest wpper bound
Proof = © is triviaf, Suffices to check ©

Lot s be on wpper bownd 9{’ X Then S>0 .
I£ S, then we're dane .

I§ o< 8<L, chosie 2= 5t 2 = ';S <
Hence Ke)ﬁ bwut X>$
Cemfmdicﬂoh to tho fatf thet S IS an (A’)[)er [oomcﬂ_



® x: i--r‘i:he//\ls‘ Prove Suf)(‘-‘o_

RQC&“: Ardﬁmcdeqn 'PrquH—n
If LR, they I né/N «t. xsn,

P‘“Wf'- O Check o is an wpper bound ~f X . (T?iw‘al)

) Suﬂmsg S be an upper bound ef K
If $> o, then we're done.
I& $<0, We want to §£ind Seme xe)( $¥, X>S-
[Thev\ Contradiction avisesj

By Alrdn?muleam R‘oPeri’ﬂ, A ne/N st ‘—'Ssn,.

Th%r\ S E-Fll—< ‘r;,{t] . Since Sco . But -"J?] 6X~




® Prove Sup (A+B) = supld) + Sup(B). ABUR,
and AtR:= i ath . acA, beBy
Naed +o onvQ:@S’\AfCAf B = SpA) sup(B) 2
® SMP4A+B)2 shf (A) 1’5»\1)43) .

Preoj‘® \d aéA) bQB, we have Glé9uF(A) and b <& §ur(8)_

flenie  ath < S“‘f(A)-(-SM?(B),
Ctenie supchy+supeB) is an upper bound of A+8.

Hen(e SWp (A+8) € sup+ supB) -

© Fix acA  Then ¥beR,
ath £ Sup(AtR) = bs sup AB-a.
Menie Sup(AtR)—a s an pper bound s_f R
Then $»p (B < Sup(Atd) —a ,
Thorefore, @ € SuprAt®) —sup B is true YaeA .
Ien te suF(AJfB)- sup(B) is O Upper bound &f A
Thus g»\? A) € su':(A+ B) —supl B) -




