q/14 *.\

HW 3 STwW¢E | A
Def: let £ 202 R wwnere D=IR Lrgf
{_‘%

ond D conteuns sone nrerval (-¢f

(a,0) for some a€®

Let LelR. we say thent oo g b4

Vv oy |

N
N
N
N~

imid of ¥ as X tends 1o '\nﬁn'\\—\? s L

and wrikk  Lim X)L ¢ ¥ er¥o FIN>0 where \{ X€ED

n3 o
and X2 N tren ‘f('x)'L‘L e .
Exampu,: 4:(7() = LX-3 . Lex’'s Svow v 2X-> %
Gx+tlo X0 SXI\0
Proos:
LQ‘{‘ 8 > 0O 4 No-\{ "(;\/\C\,'\‘
X3 ;\ = \ WAIF > 800 e
SXt10  ° S(cxAlo) A Sx HO
X7
assumg X 70
Nowe that Sxqio € € 1§f ¥ ¢ SXMO k& @29) < X
\ s
=
ficle N > (E 'S'O)
| 2% -3 ,;\4 £
| £ X 2zZN > (\229) , Than \ SxH 0 S

EXamp: Suppose f 1D R and FDIR for some D ER nat
coNYaains an iNntervel @’F e {’OH’Y\ (O"OQ)

Ass g b}\(@w £(xy = F and 9;‘;'; Y = (4

lf % P eR  Lhen,

Linn

X 98

U& Fox) 4 /@?(Xﬂ iaiintaie



proof: (exr € >0
(s true bhat

[(xf(7)+ﬂ_7;(x)) —(&XF +£ &) \s log(4(,()_F) v (9(x) -¢) ]
< ‘o&(ﬂx)—F)\Jr (B(%(x)vﬁ)\ = M\((X)—;\ +lﬁl\%m)_ﬁ‘.[

<UotL+\) (F(x)-vl + (lef+1) \3@0’6\

i A |al=o in wEL |él=0

) \ , (A
Since ﬂ;('_’;e £FX)=F 3 N, >0 e 1f xzN, tan (‘F(x)—F\ Lm‘)

_ = GYz & —
Since &l)?;\ Fxj=41 = N, >0 umere ' 22Nz vaen \‘J(’X) (_‘-l\ £ 2(“;“-\)

let N=max 3N, NL75‘ \f x=N, “tnen
|6 feot g ) - («E-ea)| £ Qu)Hoo-Fl+ (1) [g0)-a)
g
< (l «d H) 2 (Ialn) (1e1) 2(%@\* 1)

2 2
Hoywwor k- L 4 3(4)
£ L L
Show fhaR S o Aoes nov exist.

Prook: (e can Shew —hat Sy S wnibounded and dhen e

himi ¥y wont eXx\st.

Led M>o, we will Show +4nat A
= I 20 LN noL;>M ﬁ/
no'*\ QV\O*\
Note thnat f n21 +wen P~ 55 = s a
2. 7
n- - _D,._.,\ _ [\; e oillhn
N+ = ntY 2 Z ) ‘ -
N Y‘\ 7
and LB >™M ff N72ZM | o
N

I Ne >2M Then

n
> ho)M




P.a 9/24

Homework | 461 (L)
Find inf &) and Sup (X ), f ey exis b

R IR

X =y )
INf (X)) does hok exust
Sup &'X) = |

Homework | 3 1(R)
F\V\O\ \Y\-(' (X) ean e\ S-QF(Z)‘ £ /"L\'Q).a, ex St
v B {fx| 752495433

Yy = KEAA -3 ]
X 24x -%=0

X = —1 i‘__,_‘_,‘zf \“l)l'j) - =1 i ﬁB = ;L iﬁ
T 20) - : .

SrallLest v‘ = (x2+x-3)=o0

2x+| =0 )
Y=-lp €in

nf (X)= -5 -T2

A
Z

Qup (j ): -—zl-f.ﬁf—




Limit of oo function at a2 =a Hw =2

. _ &S —delda
DQ:?' Lﬁt D &= R fv» e\:agt“cm
W e Sc,\u& ot o is o bhimte poink (or clus+er pt.,
O occhrmulation P*") F for everyy >0 I x€VD
witnh O0<|x-al< § (s means X#A and Ix-a]<$)

\dea: A& S A& linavt Povat- ot}

. S . & 4 D ‘f e ave ponds in
{~——o— — D, not e@ued to &, 4o
a-§ Z(r ° at ave Cjéﬁiv'\ﬂ% cloSey oand

%X;Da closer to a.

T'r\1‘\’b Prove: g i5 o v ¥ Yoint ot D iFF 3 o seqauwen

C/)(V\) rwoner< 7(.4 - 7.8 oaond X.q ED ’\fﬂ,

EX! P = EO, \1)7 \S Il 0N ||W\H’ Fo{nt o{ D?
i !
~ L, - X= W5 D
(—E‘»‘—-‘é—/—-#%‘\-ﬁw—))—ﬁa_) = oA
e p-g g ? Rk 0 : 17 a+g

For Okﬂbé( g"/’O we  Ccawn ,P\’Cy_ X e D/ X #£ A as f(‘c)\\O\US -
(D1 ¢<1 +hen pick % do bt me midpomt  Letiseen

W and UYg Thwa xeD and afa and \x-al=)yx-n\ <q.
W) §21y tven S2E X = 1.5

e XED, x££l ana p—alc s @

Anse 4esS, 1l is a limr point of D,




: P
Ex: (¢ (0 « limit poimnt of D- ANS- Y

e Pick X half WO\'UT beturetn

§oeh
= P IO and 1o+E (f (<2)

D P g
=5 16 wrs o | © Otnur pick X=U 2§ §=22

12 1S not o ltmi+t Pownt
*S¢ ¢ =-0.S
There 1S ns X €D wuth

.S e
\Z r/,/‘, rI,l\ / Py 5 > \X“z‘)\(o 5_
W v A% 13-0.5 < X £ \%H 0.5

Lo " 3
s 1, oo \inant PO\'V\“’ o-f Y
\3-0-3 13408

R I T

\o e \2

Set S=0.5. Trann no XE€S, X #F 13, wWitn \X-13\ <0 S

Def: Lek DER, Let FiD>IR.
let B be a limit pernt of D
we  Souy hat f hos o limit
65 X approaches & W I [ ¢[R
Whare,  for every €70 3§ >0
Cuch that f x€ D~ and

QRIS dnen i<t

X#a and |x-al<§

Notzthion' e wrii Lf;{m ﬁ(’X):L £ +nis a5 Cud .
3 a




P2 4(2rte

Q/H’V\/ =S
7ﬁanr(x)

3%§

3
Le A'C Show +twnedd ,Q,IVV\ Xz = Ll
Xy 2

Exaample” ek £(%) -
proo&: et s 70
(Note Hneadt D=R 1 Hinis corse )

Goal® Find <o e e if i

O<|x-2|<S ) then |x2-4| < €

Noke ‘H\C\‘{_ 5 ' 2—- - - X + 7
el

We Wil be aee we ek o
o conArol +hic bound g park

part via 5. bo remeve 1Y

Suppose S£1. Suppose O < |x-2 |< ¢ =1,

Theen _\<X—24\ <+ T Sanwe  Aas |7(-2[(,‘

Add 4 to obiaain 24 x+2< 5

. , dy el
<. \’f.c C/\\.\/'?\(\) *‘.f-[(\ihi‘,‘/}

X+2 bownd

(
3 S

| .

N
N

A

Han lx42| < S

o W o< x-2)<l, then I1x2-41= Ix-z|1x42) < 5 \x-2|

2
S(t S\'.- h/\\y\i\ ; %—S
. 2]

SW%(V\V& ourel
+ 0< IX-2\1<¢ &, tran o\ x20<§< &
L
Ix7-41= x21lxiz) < s ix21 2605 =€ g

/\\
o< |x-2]<G €



