
 

Lemme f Et E g E E

f and g are continuous Let h EHR

given by hind d fix gin Then

h is continuous

proof Let Xo E E Let E O

hino dlfcxoi.gcx.SI
hi x dlfcxi.gl x
hex dlfcxs.fcxoii dlfcxos.gixdltdlgtxd.gl

h Xo

hcxl hcxdsdcfcxl.fcxobtdlgtxd.glx

similarly head hex s dlfcxos.fixittdlglxl.glxD
then 1hm hixD Is defend fcxobtdlgtxl.gexD
Let 0 o s t fl Bahlul e Belfcki
tetra o s't glBotxoll CB gun



Select d min di Oz

then I had hexyl e Ez t E E
Thus hix is continuous

Definition E compact E metric

F f Et E f is continuous

Dlf g Max di finn ginXEE

Let h E t IR and defined as

hex dlfixs.gex thx C E

By Lemma h is continuous
Since E is compact h LEI is compact
So h can attain its maximum

Thus IDlf.giiswellde.fi
Lemrna D is a distance



proof CD IDH.g330 Vf.GErC4Dlf.g1OEdIfixi.gcxHoVXEE fix gtx AXE E

ii e DCfg1 o fg_f g
Dtfg

141 f g h E F
D l f h nfeaexdlfcxi.hn

SHEE dlfexs.gcxiltdcglxs.hnD
E mea dcfoxs.gcxbtxmeaexdlgcxi.cm

Dcf g Dig h
i e IDH.hls Dlf.gi Dcg.is

Proposition E is compact

f n f in CK D fu f uniformly



proof Assume fn f in IR D

Let E O fn f with distance D
IN 0 such that

n N D Cfn f a E

Max dlfncxi.fm E
XEE

Thus d fmx fix s E V X EE

ie fn f uniformly

I Assume fn f uniformly
Let E O I N 0 such that
n N dlfnlxl.fm s E HEE

Diff nfeqzdlfnlxl.fcxsk.E.tn N

ie fn f in F D

theorem E compact and E complete
then I F D is complete



proof Let fn be Cauchy in R D

Let E O t XE E

d fax fnl x E D Cfm f n s E

if m n z N for som N o

By the proposition from last class

f n f uniformly
By the proposition in this class fn f
in l R D

problem4tt
U V are intervals in R f Uts v

ont and strictly increasing Prove f andft
are continuous

prooff Let E 0 Xo E U
Assume fam E f Xo 1 E C V



Since f is onto f IfHot et and
f f exist E E U

Sina f is strictly increasing

f Ifl Xo E s Xo c f f Exit E
Let f min f Haast E Xo Xo f Haul Ed
then I Xo 0 xoxo C FHinote ftfixonte
fflxo oixotoikfffkfixot e.tt xaltE1

CfcxoI E.fcxoite Betfair
Thus f is continuous


