Recall thil we proved
Thm. .SuPP,,“ thed

f:A= B and 9:-B— R,
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Exﬁlﬂp'tt Svppolt ‘HM.‘I. fA"’ m
K con{t‘nuuv.f on A, T’\Qﬁ
Lhe function Hw‘, x € A

X lon‘liauaos G‘L ead\ ?m‘n* CéA.

Firs{ we slnow ‘llﬂa"l {.lne 'puncf'ion

X =) 120 is continuous. We use

2.2 %(b) .
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Case \. Suppose [x1 2 |l

Then !m-m | 1x-c



Case 2. Suppose fcf> |

Thcn

"""‘"" € ~{wm-1a1)

v B

2. the fu‘uc'hon = x| s

continvous at every c € R



By the Cowpo:.‘ﬂou Thwm.,
T he "uncfion ’-r(xb' ¥,

conlinvous ot ¢vVery poin'l CGA.




53 ccntinuou." Funda‘on:,

The sel of continvovs Funclions
On 6 ¢losed bounded intervel

P‘C& Mmany .Specia.! Propertigsz

Def'n A ‘runciioa ‘P:A"" [R

s bounded on A :f therve is o

condtanl M r»a such 1hat

”fx)’ ¢ M for each xeA.
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The fomclion -;:- is not bounded

or (0,1]. 1n foct, if we

0SSUme -’!‘- € M. Then,
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s" we SG" x”- -;':'
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lhea —— = 2m 2 M,
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contradiclion
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Proo" ] .50,,9930 thot ‘F s NOT
bhounded On J. Then "0' Gny
ne N, *“nerc 1S G number

Xn €I Such that "pfx,)l > hn

Since 1 is bounded | the

Sequence X = {Xa) is bounded.

T"‘ere{orc {"C Boleng -

Weierstrass inpliu theve is
Theorem



o Svbsequence X's (x,,“) of

X 1hat converqes s x .
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Sintt X..,n € [6,51 and

(xn,) tonverges do x,

9 e s s g iy
= A Thadilirn T
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it follows that Gsx ¢ b
s0 x€ JI. Then £ is

continvous a{x, whick imph'“

that (F(x,,n) } converges to fot.
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X So IN.‘: bovunded by M

é

in & Small s-neiskhorﬁopd
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of x. This legeds ¢ «

contra dc'C*i’on‘ Since

amy ¥ 4

"P(x,,)’>hn>ﬂ ot nelN.

We only have ts choose N

S0 | X, - X< ond so

S

n> M
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Defin. Let AC R and led

".-'A"" R. We say f has

an absolute maaumum on A

AR Tt 2 3 e v AR e Ao e e A e PR P R G e

f there is a po'm'l: x¥* ¢ A

such that foxt ¢ fix*),
for all xeA

Simi'arly 'P has an absolvte

Minimmym ©On A 14 Unere 18 a

AR

point X, €A Such thet
'P(xl 2 P(x*) for all xe A.
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On the inlerver I-: [c‘a l’),,

'F(x)= X does notl have on

absoluie Motimum on I,

Clearl, ‘;(834 b onw 1:

hvt there is no Point % inl

Such ¢ |~ al frz) = b R

UGS R S A 3 A AR MR
The I1f ‘p 1S continuvouvd On
{a, bJ ; then 'F has an chsolute

MAXimyw at X* ane! an Ghsolvte

. | | X .
Mminimum a't 2
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Peood. We 'rir.sf show that

‘“ure 'S Gn ab.soluie MAaximum

atl o Poin‘l X*.

Let 5= {fo;: X € [a,b}}.

BY the Boundedness Theorem™

Lheve is @ number M0 thet

1S an UPPQ( bb”h‘ ‘f 5.
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By '“'le Leasl UPP.r Bovna

Pr»pcriv , 1here is a least

vpper bound o« of 5

Then Foxs ¢ & For oll
x €[a,b]. If there is

an X € la,b), svch thai

-Pl’x y = o, then we are

doene . Just sed x* - x.
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Svppose there is no x €[a, b}
with f(x1 = & 4hen

'pl'x) <X, all xe[a h)

\
&« - £ ¢ xs

Set 3!3:} s

Since Fres < o , it follows

'“'a'l 5 is contlinvous on

[a b].

On 1he other hang,



Since &= Sup. .S'
for every n EN_ fheve
is an X, so thail

o« - .-:-; ¢ p(x.) < «

o - F62,) € ’:';

ﬁ(x.)

o= §(x,)

Thus 3 'S ctontinvous an

[G‘b] and unhovnded, whicl

3
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contradicts 1he Boundedness

Theorem. Hence there

musi be an X = X* sSveh

ithat ‘pl'x*) > .

For the Ahsoluie Mintmwu’
sel hexy = - fixs . We've
just shown there is o

point X* 12 [ﬁ,h], So
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@ h("#) 2 hexo albl x
, €1

o ,(‘(x*j £ fr:u, xel




