MATH 142A: Introduction to Analysis

Today: Uniform continuity
> Q&A: February 14
Next: Ross § 20

Week 7:

Homework 6 (due Sunday, February 20)
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Def 193 Let § ond f be two functions st.

We 50y fhat £ s an extention of £ if




Continuous extention

Thm 19.5 A real- volued function £ on (a,b) is un{Formlj

continuous on (a,b) £ and only If
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Proot (4'—') is cont.on (ab] = £ is unf. cont on [a,b)
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S £ is unif. cont-on (ah) 3 £ is unif cont. on (a,b).
(>) Suppase § is uni. cont: on @ub).

® Let (s2) be o sequence, sne (b)), limsa=0r.

(sn) converges

@ Let [5a) and [£n) be two sequences, Vi su tue (016)  fimsn=hwti=a

Toke Then Une(@b), limun=c

) —Eis continuous ot o (follows from Lemmo 13.8).
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lLemmo. 9.8 (Ex.\’?.\S) Let 4 be o real-valued function

whose domaun 18 a subset of R. Then £ is continuows at x.c dom{F)

it for any sequence  (xn) in dom () \fx:} converging to %o, we
howe  lim Fl=x) = f(x.)

Prost (=) Triviel

@:) Let (s2) be o sequence i dom () [im Sz e,

G) §h: Sn# ey is finde

(1) {n: Safxl is infinite . Let (Sn.) be a swhsequence of (Sn)
obfoined by - Thew (Sn) is
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I f(x) =<ta(L) s continuous on [nedndey | but not  uniformly
contiviuoul ow (co.vw\oJr be covx'h'vmouslj extended 4o [-h\"'fl)

2. _c(l)=_5_£_& 1S c,ow\'iV\uouns on [—V\,h]\‘&‘j

{ )= { s continueus on [-aml S § s anif cont
on [-n.nl\{oy
ton(x)
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0 < ‘1\4 % . Sth@) | ==-- =<

We wont +o show that I is cont.at 1=o.
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Definition of some functions CD)

sin  COS, tan , cotan Sint)|-

sin, cos ace continuouws on |R

1,“) LE.R (V\E.N

" \s C,OV\'\'iV\UO\LS on R —-For 0w~ V\QN

(0,0) Cos(x) [(1,9)

L i o bi\')u’r\'on Leom [0,+=) ko [0+ )

we denote tha inuerse by Vx = 2* X220, ne N
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Let b>o, (9 s-t. Qu € Qo) qn < qont wm Qu =0

T ob

FOf US> | (O:l"\ \S \hcrcus\nj ond bounded above = lima'' =20 >0

b ‘ b L X
Detine (5‘;) = 5 %, 0=
b
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De-(inijr\'ovx of some -Pu.nc_‘{'foms

For any a>1  the function 4T R (0,0 ()=

is steictly increasing - we  denofe the inverse bj \09°L
Similoely  for aelo ) | o* i shrictly  decreasing.
Usual on‘mrhes hold: loge %1 4 log 71 = loge (xi12) , - -
Speciad nototion : \ogcx = logx = (nx

a viba
ExoumF\e of a p(‘omcf cgb‘ b=0.['J

@ If bi=m  by=m , My m, ¢ N | theu ™ o™a MM
@ H? b = 7\\_ ( &, ,0, € (0”‘00\ |{MQ“ Q_:'\ QLJ"\ =(&(0L)h
@ \f b, = t_vg . by= '%3 thew Q_b' o - o Debr

@ Let  (5a), (ka) | limsa=b, limtn=br  (s), (fn) increasing n @

Sw £ Sna {:u . $w " wein
UYn o™=« (Swt £a) imetessing = fimao o fima™



