Lvt S be a Y\GY\e.m?'\'tj set of vea) number |

. a vead number % cR s cald
an uppey bound of the set S , ?-§~

T 2%,V xeS
€9, - et S= §1,2,3, 47, ten 4,5,
6.8 , ete. awe all upper bound of S
let S= { L33, %, ], hen

', 2, 3.7, T, etc, ove all upper

o O veal numbey M e®R Ts called
o leost upper bound of the set S, of
G)'l ts an upper bound of S, and@f €
TS 0Ny upper bourd of S, § =21

(LL M s the mintum avv\ong all uppev bocmcls)



O | east wpper bound axiom
Eveny nemempty seb of veal numbers that has

on upper bound has & least upper bound .
(dmvla, it we change 1eall numbers 40 M

humbers |, 4's ast +rue )
(e e

lamma A loA -C be o Conktnumaws -Cum on
[abd. If Pay<c o < fcoy o F(b)<o < @)

then 3¢, a<c<b., st -p(c)=o

P(‘: well prove the_cose —Gy -C(a)<0< 'FCBB y
beuse. fd<co <L) Ts stmilayr .

Now stha fay<o, F cmt , taue assts o
170, st foo<e ¥V xe [a,t)

If\ ‘('\&C't; “'l‘ﬂ.\'e oke W\Ah‘v) g hqﬁt:j ‘H\\‘S 'Pw‘;erl-(j
Cons‘xdu( the set § t : fw<o ¥xe Ea,’cw}



Sin@ +his set has an upper bound ,
H must Wave oo leas} wpper bound bj the, ax?om

u{tm. C-= leost upper bound of S, whate
S:={t: 'F('Xko A} xe[act)} ) C\QO\Vté Csb.

Maearer,
lo T—f fced) >0 +then sina -C?s Cov\'('.) ﬁl\m Oasts
150, st Vxe(c-7,c] o >o . B+
Means that ' TS an upper bound of the

ot S ond 4 s smaller than ¢, whtel
amntradict to the definidlon thak

C s LLu.b. % Thus fod<o .
2" sie $) >0 = Cxb = C<b.
3° I f(c) <o, then S?nm—(:?s Conk, thase

Uasts & >0, St ¥ xe TC,c+d),fo<0

Buct- +his means C s N&t an upper boundl
of the set S , also contradict +o
o de(tidtonn thar C Ts luwb. 2



Thus -F(c}z-o , d W 0 dove 2

Ms?ng +hts lemma. A , We can prove -the
imtarwadios value thegem .

M= If L s conk. on Cabl, and k Ts
any numbey between -y and £Ch), then
thete Ts o leost ong hawber ¢ between
o ad b such +hat fy=k |

P{: suppose we have fray< k < fict) | T

othey” Coses con e proved Stiilour (.

Constder ox nee) funclan qex += fo()—K)
then §@)<o and (b >0 . So lawwa A
IMplzes Hak I ¢ between o and D st

jCO:—O , which waans {(c)=l<
3



Next, we look of the extreme value theorem

lowwma B: xt ‘S: (s cowkinuous on £ah3, then
1C?s bOuﬂd&é on Cobl.

Pt

Considar o set S
S = 14 : tefa®bl ad £ s boundad on Eu.ﬂk

Ths get Ts nonemptyy beawse ae S, i's
bounded obove by b leowe S a,b]

Defire €:= lenst upper bound of S

Cleavlc3 c<b Claim: Cc=p .
Suppose C< b . Sine F Ts continuous
on Labl, it Tscok. at C , So 3N >0
St, for x e L1, 1), HOO-Fo| <



g. L) 5 boundad on [€-N,C1 1.
Sine C is e L.u.b. of S > ¢MeS

So -(300 s bounded on ca,c-qj.
BV\"‘ -H\?s wans "FCK) Y5 ac(-m((t.) bouthea(
on fa,c+Nd , 0. 1 e S , Gradick

‘o the defiridion Hhat C T lub.of S
o C = b

This alco weans €0 ts bounded on Ca,t1 fv
all t<b, bep b ts the LLu.b. of S

On the other hond , be(‘ré covktnuaus an [ab]
mpldes that 3 §>0, St fr x€ [b-3, bl ,

|$00-£ch) [< |, 12, fewo s bounded on[kY, bl
Now b be?ra e \.u.b.of S Tm\;\ks Sha € Cs
bounded on L, b-d7 , thus,

£ s boundad| gn La,bl



v ust o wae Prpetsy - ererstvass D)
Evevsa boundad th{inite Seqwmuz of rea number
s a conve*aeu— Subseqmnca,

( Thts pmpe.rl:cj can be Proved ’03 u\s?ré l.u.h.)

M" I{: £ s conkinuons on o boundad
Cloced rval LCabl, then £ “alkes on both

O max volue M  ond o mim value m o
Cocb].

P Sina £ @ cok. o [abl, SO b'j lomma B
£ % bounded ™M [a,6l, w, e st of value
of £ S:={fao, xeLapl § s a bounded

set. Then , btj the Lu.b. ayom , e adek

A lub. M of S , iz, M o thsmallect
Nimber that Sokisfirs foo = M, ¥xelab]

S etur © MeS , then we ate dong



® U= lm an, # {Anfc s

W 00

(We/“ look ok Sequends 8t lwrts TMS{)ﬁj)
In e @ | thee exists

O\ Sequene {yxy ¥ C [abl s+ clomady
~  of ¢
[tm £ex.)= M
h- o0

&rwﬁ.v.ﬂf

_ i
[hen "’j the above Priperty ‘e oxsts o

Conve/azo-i’ Su\bseqmv\ca 3 "]n} C f)(nﬁ ) L,
(tw1 ‘j,., (- 'Q(SOW.Q C € [a(b].

Now, use aﬁ&?h that L & Codinuons, we  hawe
= lim fceyn Y= £ lin Ya )= {-\CC)

W ce W&

mmimum can be PHNPJ S?m‘n\ar(g :
X



