MATH 142A: Introduction to Analysis

Today: Set of real numbers and
completeness axiom
> Q&A: January 10
Next: Ross § 7

Week 2:

homework 1 (due Friday, January 14)



Mowximum  ond  mintnmuam
Let F be own ordered {:(QN and Iet SCH:’ S#¢
Def

Exompls 1. Any finite nonempty subset of F has moax ond min

9. For F=R and a<b, denote
[Q\\D]': (Os\b):t
{QI\)).‘: (Q‘b]::

(@) mox [abl=max (a,b]-= min [ b] s minlob) =



Moximum ond  mMinimum

(b) mox [a, ‘D) ‘ MoK (CA\“)B . YV\;V\ (0\‘ b]‘ M;V\ (Q\b\) do not C)((S‘\'

3. Recol  moaxio, = mox ixeR:0exey=

But me{c:[eﬁr 09(1(_-5‘1



\)Ppe_r [lower bound
Let F be own ordered Feld and et ScF, S+

Def If  then M is called on
of S anwd S s called bounded above
\& | then ™ is called o
of S and S s called bounded  below
S is called s bounded g bove cad bounded belw
Exomples 1. Intecvals [a,b3, (a/b) (0161, @YD) ace bouwded:

omj mea & o lower bound, auny M2b ¢ an wpper bound

for these sets.
2. 1§ So=mox S | then any M25s is o uwppef bovnd e S,

5. SCJCS N\ P ( Q VR are not bounded obowe .



Su?(‘emuw\ and  infimum

Let F be on ordered feld and Jet ScF, S#49
Def W S is bounded above and S has o

then we call ¥ the of S|

£ S is bounded below and S hos o
thew we call (1 the of S,

Examples |, H max5 exicts  then (similacly '\hf)

2. Sup fa.b) = suplab) = Sup (G-\D]’S“? (no)=b (Si“’\‘\ \&f\j for in()



Cow\p\d'evvass OxOW

3. () F=R mox [082] = max {xe R 0exe(i} =
S\LP[%E’]:Su?{xe\Q: ocx gl =
() F=R mox § xe @ 0exelzy
sup { xe &2 0crelzh =
(Y F=Q  wox {xeQ: oc2ec@}
sup dxe @&t 0exe 2

Completeness Axiom

E\ferj v\ovxew\p\j subset Sof R 4hat s bounded obove has o

leost wpper bound | § e. sufg exists ond (s o real number.

)

Satisfied ‘o}) R (by definfion) ot satished by &.



Coro\\o.r\l 4.¢
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Dencte -S={-siseS§

®: S bouhded below =
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Thm u.6 (Aechimedean Propecty )
N as0./b>0 FneN 4.

Proot- (by contradiction) S\L?Foge AP i not true.

@ S={onineNj
®



Denseness of Q

Thm 43 (Denseness of Q) o 2cqek il /\ i
(Owbe\\l)/\(o.da) = 3 qe® (C‘E(Q-‘D)3 Q/XL
Proof - Enouak to show that 3 meZ ne N s.t.
oMb & animibn Mo e _J‘;

@ -k

How 4o show that I meZ 4. O_V\QLMLlono?
Choste the smallest integec qreater than ano.
@) Domox{lal\bl{70 ﬁ—\; 3 R sk K2 g mox | lal,(bly
= -k £hel £hob ¢
& W= Ejel\'!'- ey, pranf W £inte and W£D = T mnk=m

® m=minl 5 m-1Lon =7 mcantianb B Nadmingb g



