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1.4 Infinite Series

Tuesday, September 11, 2018 4:42 PM

€Y
%Ulw CO/\\/E/-E&S ('(l,-..
(s
Prop 142 Z a, Corverges =7 G —> O

A=

Er{/'_ Harmon:C SeqteS
1, L =2
2 3

Lede shov e oan & aﬂd4%s St

éuWO@; W

>+l %*ﬁ*u: ho =45
75#44—(;4»“ /S

\ ! /{
= é* %7\ Lo =las 2 Devomuaders l@@{ﬁ = L/7§>{/;S%

o0
_C,_&/@%Mi@z\ 5. ° Za,
e On bazsd

\g,\’gml < & m‘/z/z7% ?7
S-S, < 42N |
W%QW u\lr nd— S(A“C»@{cw/\¥ @or an O
U\S(//\ QLL Sl N e Q{WE&B

,Ei’ J\,/ ¥ —\\ x f\, + oo \
L2 2-% 34

\VAR-N #c/[%cggz/\j o{ﬁj@ﬂ/tpaﬁﬂ/on

e

N 1 R . \ _ L L. _ -

Chapterl Page 17



?_l(/\ Ly (—lr,/\;/,_\/,%ua»# r

23 7.3 745 [W&)[ACVHB

=T
)

PN

k,

\ i
MC@M@ DPrenn all e W\(/@\‘ g@jv |

Exerie (1 on pgq 24
T8 (], shaw et [im X" =0
Nole img (S Jurzfasmﬁ. Thes 4 WS a (;m*
L&L MMKXM;&,

o lx |

Henee  lim Ly™ =
a= f;wﬂ/er\ = M«/x
Heace a=0.

)/\+\

- alx|

%ﬁ@gﬂﬂngﬂj{ Gecmetric Secies

=9
%%‘XA: e e = T Fo Ixl]

ond d'derjag Po x>l
M{Q (On bwds

+¢ 4 ;7\4 3+\”+ +
ER SRS X <

Chapterl Page 18




+ (| - (st r “/+><>

X/_x LA o

M Cauchy Critecon

o0
/\’Z Qn Converqes ML ve=o i/(/\/ 5.1, VQ,M2A/
]am4a«mﬂ+**+aﬂ\46

frok oyt

Propas;ben 1 4.6

1 b An 20 +hen %&A Converges
Lf

H/\L ()arjr/a( Su S e bounwd

M
LC)F QA = (O/\ gbr 07A/ )

gl an convergels +hen é@ ConVerges,

Moceover \ia/\{ ﬁé la { 2b
o
\Q,\*@mﬂ-(*&m\é KQA\L!avwl#’ - \Qw\\ébm*bﬂﬂ* ¥b/‘/‘46

b/ of (awhj Crterwn oo I,

Cocolliry .U T Oz2a.2b, Loc a2ZW ad Za. diverg s
Yhen 2 ba p{mcr@@%

De . Z=a, c%ﬁw@ £ =g Convergess

PQO_WL/L \/umﬁj He C&(A(Vj Cond fwn
16{‘/‘%6@\#[*“fﬁmta\aﬂ\t\anu\ 4 \ 64 \Cof V’ﬂ\/\ §M

EX@M e ““H] é(/l\q[ﬁ = - *%2 /l§ ﬁ -‘?%
CoNVR/GES bub net dosole k(
4

. L clML 1
(é(/[\ K ‘ Tom 7 ( W‘* M*i (m%*mq L.‘f{»ﬂ—i*/\ <™

kem (
A

On ard \

Chapterl Page 19



ke : - SN T ' Z o

)*X*xz*‘- - =X

=) bj m@ra%ﬁf\ x*xﬁ i }jﬂu,,, = #‘Og(‘/XB
> =
T ==l bhen = -log(2)

s\

§;M’((ij = [/ly\am o Op ZAne ZApy2... — O Alternating Series Test
J/M “M/\Q G g pfooﬂc @W&% % k

|
= (-l)g,

LQWA

Qost Teot™  (Thon 1.Y.12)

e % Sequnce in K
= [m 5u) )ﬁ/\!/\
@) TE ol | Hun Zan convesges ahgludely
@021@ 2l e 24 diverges (4, 0)
() TR cel, Hun g, " 2x <] foc nzl/
(s ot g rwise ~ > %
=) Mﬂlé Xﬂ QAA W Compart vk geoﬁx@#@ e (¢S

(b> T F7(’ e \&ALA7I Qgr ch/m}LG(j M&ﬂj’ N
and %a/\cﬂ A n +> O

QUVI&H(: i&l f”L Jr\/\m 'S Ao conclusion

/

Rato Test’ (Thm ICAE)
Assume.  R= lwn | any
N0 G
(&\j@ ‘Q‘h “H/kQA ‘H/% SeileS f,qm Co/\Wﬁ(ag QBEo([ﬂL@(j
() T Rl +hen He sccis Zan pliverges
Vot
| oA Q7)/ choose and £x KL\XL\-
\ QV\H éx ‘Q@)f /\ZM
An
nek = xli\av/ Lo a= N
[om()w,%on /(g% \A)orks

@X;g—\rs

Chapterl Page 20



ﬁum&r%
Unde—~ +he Q%E(AM,\P‘HO/\ o%’ Jﬁ\ag oo Teawtl
S ek L
F'Lmﬁqf\a/\\ﬂ{ iy J?;\/’Q4]
Haok o

Up= Oa Ga-t ... Gﬁmu(ﬁﬁ e Ao A
Q,\,( 6(,\@ G{K &tk a\
_ fer \Jﬁ/—/
(ﬂ < e Mﬁy Ak ’pfc)g&uaiu
Given ang €70 H st \M\ a_@\_‘ < R+E

Ay At
Sace. P L (<
Mow cor\édef V\7/K We lave
¥ (K%QM ‘ {V s ﬁ‘xa@)
Le % 200 o ob
Jaufr = (€ P 1A T (Re€) %

61/?@ 6 (S qﬁb%ﬁfj W \/QH/MJ’ Fif:vmﬁu@ \&( = K#
j)v S WC\ o JF{/‘mL
m(ﬁﬂ 05 lrr\/\t V\UVL«Q@‘S
—— 2 P
Lol G 2 fim nF (6 ) 2 Lo s (d\“ = [iun sup [dae \
adn A n

Tn pqrﬁcm[m ;rp /}vt/\ Ane | gxﬁ% Hion = @

N0 an

Ho%w/% ?é 5 4 on pages 28 and 24

&&w 664’ C(V\fl - X S5O = O womf Q\/‘G/\j ~70
A N+

= C/o/\\fﬁ/ﬁgg %6( (,{/\ﬂ X o %/\

I~

WD(()\ Ho Ry = 14 = n
fle) = é%/ % (nA % = QG<>
Henee 4G )= £00)! |

7«\ | )= x + C
@(zé\ 3 3M7<> Ce and L0)=

g3

Chapterl Page 21



Chapterl Page 22

Cdhes Pl =e



1.5 Countable and Uncountable Sets

Tuesday, September 18, 2018 3:35PM

D, A sl A o copntwhle ik s Fnde or A q
b@cﬁo/\ £ A SN
N A
Coudahly inbnde sts

_%& A se - A ) 6@4{ 4-0&: W\COQ(/\J‘Z(‘A(L f«@ R —Qﬁi(5 o
&76. Cco\/\lraﬂ)(@

Tndeihon /(l’\Q, Cuw/tj‘—g(&@, '/J\WCMA‘& se ks cun e eleupnts

og— a %%MV\CQ,
B, PIN->Z bijecden
Q((/\\ EA wc NS RN

A (S Oé@d
Z-70 1 -, a 2 '3 <
M= %) :2 3 ¥ %7 b ji
Why?

fv\é_Z s oL M’-& 6 m= " T

Cee. V0 m=0 Punt n=2v  cven
(o 7 m 20 Hen = Al odd

(S
) TL HAcC /)\/a/\oq G ‘.Dw"de/e\’l\/ﬁ Poncton £ A 2 ><
"H/kQ/V\ >< ‘S (ou/\‘\ﬁb){g
(b)c, car. coves~ X IOS a <ub€e¥— L MB
b 0 >< ¢S cob\/\lmlﬂu ond j a %ur\seclive, Q X—q_o’)u
) “H/\U/\ (7) S Cou./\*-a(/)(@.
P,
() WxeX lab aon, e B Rt //\@er in A woity Q@\)’«X.
éq 61 2/\><') \X(TX% 5 another~ sdoset on N and

Chapterl Page 23



wﬁwa%/\ g[ﬂJCK 5 G 195(’,(:\/10/1/
=) >< ‘S CO(A/]‘\_&MZ‘
(@ Towvme dliate X\—pow/\ P:‘f\d (c) #y

O_%LV: CC&(‘LCS;W\ p@JaLJv

X2 =7 (xg) [ xeX ad gets

?S\XX?X... X K < %(x.,x{z“..)xngl\(,éX; =12 - nS
PSR = XN e m XL

PLG\Q Tk >< and Y are countalole %{—5/ Hun so s ><><<l)
P

M=%y % S and Cl)i?ﬁ,(j;,««g
LIOLG oo con cssupmn. K= I = L oy wdicies
D@/PUAQ %quu\(,a oS alove

C,_Q\C' @ % (oum%uef
£,
re@( \f‘f% (reduced Rﬂ/«ns\ uml((wftj
s 2 o 55&6%0A b/e @ and o oubset of Z<Z.

Cor 156
»(\I .\\(/\ Coul/ll&(/)(és ‘L\/lzl/\ \{\XX;X‘LKXW is (cwntaua U%W(uc/on)

pe.

X, e
X(KXJXX3 + (X,KXQBXX3 10M+HWL 5 oo I (ofogs(ﬁandg\/yfe

O ot Q)H(Jw@ (/)\\j wdiucHon

T:D ></‘ ::Ju( ><,‘ and eac(/\ XV\ S CouV\‘L&bl@) Jr\/uw >< 5 (ouﬂjtﬂble/_

Chapterl Page 24



_{);CJ‘ ! 4 3 )
Wede X7 %XMXMXM”% W here Xﬂ £ foc any i
(/Uole L Can wthc @lw.k ot Xm - é%, , ><zl . ,YﬂAi-‘ ?X(, ) XM,KVL,)XM)-'?)

LA — X Rlnk) =%t o sucjective

COF ,6_% T’/\Q/ 36-]— o\c 4(( {lt’l/lkk/ §ul06@+g O’L\ /)\/‘,5 cou/rlﬁb(&
or
.} F 26 e %lelj of el Pinie subste of /A// Ihon
(//;n[{lgq / (/L/\’@V\Q_/ 6;\ S ‘\/\’\'L TA— O{: &l( ("b%% 0£ %‘<Ql - ,/]i

#6,\"2‘/\ (103 U/\Auﬁx/laf\
So F?b Couv@w‘/)(@
Nodabin: 2% is P Sownily of subets o .

gFQQ .5.4
The 56% o*C ﬁl\ %C(W.MCQ/S or@ ZpsS avw( oS (S /IOJV Cc,uw\a\ﬂ(Q,
pe

SLAQQO% Ql O/

Wf« Can /I/tm/lonC&L(vw/C Ct %Q(w/\o@ ok Os and s m& n He L's}r.
| 1,10,

Cocs T collecton of all subsets on NV dungsed Q/K{
is ot Camtalle.
Ve
Chamctershe Qunctons of subets o8 N ae Hre ences
(O,l'lo/ O)l‘}_..> and are :M\Q ﬁa’ose\ﬁ st //\/) 56 e hawt

Chapterl Page 25



G \OU@&HM %At%l L oxeA
Ok « En

Q@vj\};@fr%@ S {LOJ‘ [O}LB(LCJW‘M\ /or 5&(5@%5/\\ o >< oate ;ZX_
Pe:

Suppose. s X%QX,

Consder M= 2x |5 #0002 (ve X and D6 X))

g;m@@é or\jro, M= Q{z) Sor e Z€><,

Caec | Zé/l/
2¢0(z)= A/ e

(a2 29/
ze@(z)f/\/ —

ﬂu% o 3\,\c\/k @ €><L‘:+3.

Contivnpmn Hypothosis
i G

0
CWA%W Un wm\lﬁuk

Dees, Prape. eyt Y 7

Chapterl Page 26



1.6 Open and Closed Sets
r 20, 201 B

Thursday, Septembe , 8 3:56 PM

@DFQK (s QM R every /?Vi&ﬂL pom+ ob T e F
o= K, Yo €F mplies xel
(2) (G5¢ R % o i 4 @/LG s closed
[oM()IZWU/kJ“ & 6.

Ejgr. [1>¢; R S bow OVQ/\ OV\d G( O%{ae,
(2) [ is open and dosed
(%\ (—co, al\ and [bl OO> o e closed
(‘{> Tinde subsets of K. are closed
<§\ [Q‘bl s cloced  luk not S e b/(/ (/&)JQ\U[b{O()\ S

Y\OWL close d
() (o2 5 open = RN 20,0 Tb, 00},
Prp 163
D F B o F cosed sebs Hen FUFRU...UE 5 clsed

B R AN

PJE ' TQYJJ’&CO h

[\/,0},6; DOC’/ﬁm LJ/ o L QQO(— W*&@/@1 T\/\& 66* Al /001/1%
+ & ned s cesed ot 0 5 a /;VMZ”/—ﬂG:/?‘(\
a/\dl 'S M%’ i) 4/& SQ/\LL

b) F E\ o P closed sehe M ENAR AL NEN.L

5 closed.
More ﬂ@ﬂ@fau ‘ conSIAT o %th(ﬁ %; 2(?%9(6/5"9 c lese
se b= Hun ﬂﬁd‘f}\ N FE s clesed.
oot etk o eA

Mpte. This does not aeed to bo cowntmble
CY G, o Gon opn ks, Hen GNGLN...0G, is opon.
&ﬂ Longida o Qﬁwm(j % - 2&“ixe/é ol open seds
Uﬁdf(}éé% szOW

(d% D&Mofga/\\ s [aw

Chapterl Page 27



M &QK (s ope L Ve G HE>0 4. (><~6)><+€X9é‘
|2
5%@/?&@@%&

Exﬁ Z&tb}ﬂ 0 s neithe— open or- closed.

e, &

M Let T R, The T 5 an nerva | B
WMCW Ok[oél '(«F &HOW@ +Hat [a\bléi.

— T ——_
( a b 1
[Cm\ neched gﬁ%}

M? (2 K. s o pen HQ\C 51’“1\ Uilujgu,w
o @beg patrw?éa 0?55\8&/1(\’ inde s
PEL (Ths) Smsk e snc oach nrervd cotmins sn element oL @3
T ngg x G Hhere CO%SQ(\JQS o \afg&s* open zthR/a\ COnJreéu@ %,

Sa g x< T pnion o open aformls (c/ﬁm‘mmﬁ
Obsetvation ether yu=Ty oc Tx N 3q= P < in

Det., T doameter of E R s
diam E = sup Z vyl x(jcﬁi
/\//ﬁ@; E o bonded & duw E <o

M' n p&m% i T plavie . Showw Hiet = 44 st
N /{'/&Wv\e/@_

M CamLDF[S Thescen
Gc F2R2HE 2 are Amempz closed absrts of R
(mmf/g unded | %o Cmpamq
(c) TH oro W%«E‘%J\’ s bounded | Hhou
FENREP

(0) T Jam =0 then
FE RE =23 a sngleton

N
N=\

o

Chapterl Page 28



Fio cloged o pmp \(93\0

- T& Fa oo baupded Hun G are bounded  k=n.
?r@acﬂm Kzn [pcﬁaa Po/(# 54(6T

Ex[ ‘o A baunded  Seguence
= @Lj &o(’%@ Vo= kg st
=

= subsequance. Ky 72 K )(\ékgéf,“ — 700
VW\7V\ WAL
NEE FN\ - lbsed  set- (6/\% ning RS S

=" Xg/\j\im = ?ZV\C\\%M%¢
b> A[ égl% 6\ M Z VN e @w\M

F et

%LOKW\ VL/{ ﬂt(ﬁfmg/\ —7 O

So F- 27<§

“I;m L(zq [// 0‘”76& (OOWLM st aye_ (oun @civ>
Xe R, closed and  landed

X < &A, corr o Ky open aﬁs Gon
Thon il i finide subeope~ X E QJ(E
(PL”W? o lden T doluthen st & comp ;em
Moy assume G €G-

SLM[ e Vce, 7fG
ply, ¥ t
61061
m \
WW5 ><Q Oé/\
The = (24(/;?” | X\é éft/ c bozd  and Do nded.
\/\/\/

64(@/ uém\ Co S5 ><
/7@ (anto 5 \\/\W\ o of Yhe cpie F/\//¢
¥Wm, e G =6,0 6,0 Gy 4

Chapterl Page 29



A

)

cir A X;u()
G{/ o € ~

= ) e A

N

M labde | inde 58 pmVJZFL &
E\/@”ﬂ O Coves o a4 st
adunits o COMVL%{U(@ 20 coves” X:

o

A

B}

>

0

>< S OPQV\ S U Union 04” O@em QC%,
x e X =) Xééx o sno o(é/{
= (% -2 XJ(@} c G,
CL\O@SL (X*Zo} ><+£C)\£ (K’E/J < 5/3 st Cmﬁp“lrs. AR
Joonel
/KW& oSNt & Cou/\\&abb /\U\M/\\ﬂqf @\Q e se Se/\%,
Choose_ O/\(j G, Hha et Hrase sobiydorue s

H@j\(/k Com%ﬂxi/{( S{A\/ ove,

Lloc’ %mw@d Closed subets of R a< CO(/MW@UE peaunins

\H/a% 6\/ij okpe/\ CoN™ Qa()(/m'(*\v% o 1@(/13 QFQ/\ Sob(o\/\Qj\,
(f{/\ 4(/0\00[03&3’ “‘MAL% PW S Leed s & ﬂhg/[m:xna/\ OTC CO/L\E)Q(JLV\@$35

%)M (L;ME@\‘@'“C €M@\ Oﬁ?ma |
oL {M,J\ e o wetcic Spact. o nd o PO Hieb A has 4
Counlable dense sed D. Tn every open ok oF M adwmits
4 coantable  subconer

M/ bj MV[ W/\/ 'S " 5(4& [/LOWD/\’IQ/-()L“C_ T&'Cr A M‘Lf\/@ §WCQ
el hes o diuse  candebl suleek

Qet; EelR E+p  xel
0('174'(%551 %w\ﬂai{x/j\fjéEi

e The gleuwe ok Exg
cl E= EXQRMF}/%,E\//Oé - E
Fop LLIL EeR, 4

> E s & closed <ed
b% FecE =2 Ecr -
c) TE E 5 closed honn E=E.

Chapterl Page 30



[
z) %E B KoK
diotly E) 2 dist (5, B +dist (%o, %)
=0 | ~></“9C)
sl xe B

D) Lok xe B b Ast(xF)=O
Aoy F) = distln B) =0
6*(yff>* \xg/jf?:ék
)7

Mote. Thie prop delle (s wms, o E g e swallst
[o%oV sed Ml (o/jrm
E = /\%E

Lo ?E are % “%V‘“'{{j \gsed’ sels CC/@?M/@ =

Chapterl Page 31



eeeeeeeeeeeeeeeeeeeeeeeeeeeee

L. Xefk at X
Lix— fK S (on TLM(AWS aa R
Ya G ;mp!;@% ﬁ(w\ = q@(aj

% L@Af X k@g‘ Qwﬂ g\;g*mc* Sef-
Y X R W define
Qaﬂ X R
Qg( X KR
@/ﬁ;x%/?\ $or 6#0 o~ Y

@Q‘n Y E R N%TX%K
‘Cﬁﬂl Q%’ % (g¢0\@/\€ coT LS a4

pO{KjM\o Mip ’%

Qa WC\K Q mc%?w/“%

(p L 14 WY R BNaR RO DY g¥aR, Hhen
han @09’}4%@
- CoMtnppus  as G ondh @”Co/ﬁ’(muwx ﬁir #‘“‘@(O\B
Hg o~ %%@ S (ontinos at G

M TC%/?(Z 'S CGK\AVMMOMS &KXV a 6/(
A N0 BOC>O -, \jﬁ(><\~g'(a\\4£d/(@/\gv@ﬁ \X/Q\L;X%

w [G‘ bl Vounded closed e ~ue |
ond Bila bl oK contamons Hhan = %o Yo €labl <€
Do) e §ex) = ;Q/jo)} e lab)

(mn) My

T&/\Wﬂﬂwém(é \/ﬁ(w; Theorem
ZER an el T 5 R conons,
go()@o% QI[OC/T/ q/\d\ \CKQBLK\C‘Q(LO) Thon
5\6 s, at=ls and LE="C

o

ok Az Zrelapl) $002 TR 4 #

LQ/QL J_C/f SMP A )

Chapterl Page 32



t= lin dn a, € A\
06 - o) " Ha)eC
Hf/\ WQ(E = :
Supé;@ o the Gntrry, +Hhat p((é\é/t Thus
2<@(JC> *(C;<ﬁ\ﬁ// bL/HL 35 O st \r?(ﬁ}/pv(tﬁ\Lé; WW

Ix-€le §. Ta paf, texate§  Ae)<fE)+e="T
SO X&A — X< Sqd’DAff/ & Ccﬂjr(ad/”ho/\,

M i la b § 2T contiveons 4heon
pr(iaﬁﬂ} 5 a closed  daund boanded QV\qul,
g

o

od el i/(ukws
< 54 La b))
mfmgmg Lot £

x & & ([al) by MYT
B ei(i@b&é

GE\/\”,V\ A /\Ce{&(\{ox ul- —Qmo‘y /ij Q(é\ @cr So e ﬁe{@b’l
s %b})g WS

= M) = I« Bl 4

M" Qv% Y= K
/(\/ Af\oﬂ fo[% 72;\
Detone.

Q\/\CS?WLax@\gb X K
J\V/\j: mm(@@’axvﬂﬂ
&v = Eﬁi@*ﬂ”gzg)l
WQ/\ﬂ/J {E[Q *SJNSJ}

Gop 1L 2a XK conbiruens (W EIR) Vhen
ﬁ%}’lﬂ—lﬁ\% and @/\5 are ot inuous

Dﬁg ijﬁ Xg‘?\) ‘QLXJR 15 QM%WS (‘16
VE=0 A5 Veye X 1yl e§ Hen 15D -L)2 €
V\i@(\;, =HEO \//% \Y—j)ég X/\/@(\ \Q‘(K\” Q(j\sé

aaaaaaaaaaaaaa



Exangle. 1313 4 K =2 R
L= ?
'S nar ec.
B&
Ppoe& To T CoﬁJVW)\ﬁ \¥ \ U.C.
)\/6;70 A% st g lreneve~ \?@3\45

Exﬂ, *E(\(\l 6m~15< S not L 04\<47}7
Ty e

X =2, \\/5 T MLM \Q@ﬁ@{i\

X~ e
3 (7277, ‘/\ 2
%6 X-j S Gl e \Lj <m4&\\ 6\/@ \Q(K\ /Wp(tj\\ S on

Dot
u

ESR, fE-R . & s Qﬁhﬁi;ﬂﬂﬂif
M st ey e ) -fig) = M

Ef% s L'{@SW#Z ﬁumcjﬂoﬂ S m}&@fmﬁg Co/)lf/f\\/*OUS.

Renark, Ho e contungs funchors ob ot ol Gt CaMinuons .
Sewe oo Lipshdz hi \D((%\,Qaj\\e M\xfj\*, Ot = |

AT TR NCS %)J ey |7

\@@\/%gﬂ | $62) - @&Al o))+ ARGt ))

< Jye |2 ] X\gl.iwngy
PG L E e y\fé’xxg + el Tyl
o g\v\% = lx jJ So £\ 5 constant

Q(@ Oj =zl s g L;psh%z Lonefion.

,,TJ,
g % - logy



U\//ﬁc; AV\B WCCV\ x@of uMich \WQ\sM 'S L\PQ\AJL?(

p—

Exl \x\«lj\é \Yg\ SO wc(f\’/\x\ ‘S L}p%\m’}%

Crap U157 L E <R rq@ e
sty 2) - Sy £) £ \x/tj
e
Lot @CJ: Hron | - @\\3413’ \
e Jr\"Q V\Q (M werall e&
dvﬁl[\g B[: g@é Z\X/%} 5 M’“@i

= lergl vind fy-el = sou diskly E)

= d%*/XE\ o %(%IEB X-Yy \
Reverein Po ks oqf >< QMd\U v @&4
? Y - distle < \
(\MS Wl hawe our maﬁl%#

Thoo L2160 (Tungorban

g Cloed subset o .

f X’Q conbinuas

Poun (s uc. bt s

JE=O T80 Wxy  Ixyle s = \£6) - %j\l
Pe.

Suppose. to Mo coateary

3,20 V§>0 qx\o} xgle s and WGI-F()z e

[

The §=7, Bxdn Iaysl e

J

C\%oi& G gl N >5\C><

ST R e
[N ’1W\ (x/\
I imbhn) bt 186 BNz 6 K

s & Centineors

‘:3 @ (zg Q(,

)

Than L21F [Tetze Bddension T )
~/ e I SR 1—(\— U [,\/\

Chapterl Page 35



- DS@&Q abelt s% 1« bj
7£m M—S [o(\lfmmok% H\QJ\/\ j\ Q Comjt/(m,\a(}% ﬁag\/\

E;xm — LM st T =6 for weX

P
Fet suppse X (a, b).
g (a @\X {5 o pemn ard s suclh

3 *@(K\ we X
X GXfQSMi( )/m@ (On/\g/c%wj (QMWD(GVJ b i (bﬂ‘*g{bﬂ\\ m/\

— ‘Q(x\ }(5%
g@@ﬂ * M[\v G\a\ xR
b, = %n

Fravelotly T (0= b, &ji@ %) xeX

MNode D h% (\Oﬂ/ab tb-a
[ v (bnldv\\?()

N0

2) Q(b)~@(gﬂ\ — O b/ gm\gﬁx ond & s e

Leb x, = X, WeX [Yhi case_ of M\%,Mj Muny X € (a\m\xﬁ
L@}V Ya, € (& AB Yo, = X é%
The b w@% We,  bn € X

eeeeeeeeeeeeee



Haw) = HS b g, ex

Thus
lbw*x\é \bﬂh/xml *’\XM“X\
N 7N L J/
x X 5 >,
bq, ><V114\ = Hﬁma - dm( \ — O

§mw/gl W - 5()
%kj W . (. ([0 > - x\ 5@
@(QN\ qﬁ(x\ >

PO -E0d = Pl )+ M (N~ nne ) 06
0% (30 -a) < (x\ @((\ = &) = R

@/zk ’d/l/(

MM@ L(@fg() L0 X s rmmtonal
L ><>Q/b} aeZ ben ﬁgég(@b\i(

C&%é L '- - mjﬂonc\( K= % | pﬁ(%\ - L@ iO

b* V\J/T
%ﬂ/ﬁ} 0 \40 + 4
uem@ ‘Q’ (5 ﬂﬁ(’ Q//\*’WA -5 QWL mkma& r\uu/v\[ﬁu\%_

Cose 2. = irmadonal ?(K\” O
CO/lS d{f fxf\% . { XJ\

SugpoS{; %M MK\JWO\F% Q{W%\ —+> O, HCWCC/ Q(Y\ Conains  oN

wmbnide  nnm e~ f\e\‘\Y’Lﬁ/\c\ oY Ko, ™ &Toi 6cﬁt (&,\M] Ar{\ :(

\
Ctmm/\ b D ard W (()N’l'l(,bxo\f (@(X/\L\\ - ’Eﬂ/k —> 0.
6U()(Joﬁc bnk —7> QO

=) 3 g su\oicﬁw co, Z whih s lboungled z)ab <b

oMoz @ % = M) = X2 a, T M
i W)n,@\ 6 \W‘@Q, \

‘:7 dny, = M i

Chapterl Page 37



HZV\EQ P /\[/bw/l{/U DQ f\6¢w9 gﬂ/ ‘S -Hvujr@,

Ny
)

—> >< 'S mﬁoﬂa/ &é

B ~\m6 st eden

lon&l < 16l
[(lvv\ sined = O = SN & -5 5n B contrames ij O
b0

(s & ° m RN (galﬁm“m\x

S A (@&5\ = S B esf + oD sn

Chapterl Page 38



2 1 L\m|ts of a Function
mber 25, 2018 4:34 PM

Qef(\/ 2.1
XelR. a @%a it pont o€ Y
JE>0 AxeX <L Oc<lx-aleg
X —

i @(K)i L‘ ‘D(XBV>L 5SS >4

el

Ve>o AS50 st \BM)-L12e howr xeXad 0¢lx-ale§

o 2 [LM £6oy
Why?
??i 650 V5o BQ-L|>E oelxaley
[onsf éoié
;\L J\V(K\ﬁgl j;o( >0
- Lr «w=©

len QK\//\ + \M/] CLYy = - l

20" >0~
ARCIFIRIGE AT
]vzﬂ 5&\: L; Plar)

X~a~
bop 212 XER a0 15 a Lwd ph
4‘%\ QX%?A r
wm Loz M G ey seguance coawying X, —
o SN AY

Coc 23
D YoR s entimugns sk o M I @(x\ig(&»
WA

Pb@ Q[L( Ql(ak\gy E s centiimens at QC( b}
Ly < Llc) = ﬁ(@}

Pep 215 YeR, a3 LgX—>R
o bl and !mﬂézKﬁ o
X554

l} [\[@Mﬂ&ﬂ [+ K

Qﬁxm et LK
3 o @@/[\ i osmng KO,

}L 216 //SL«MP Conf inent ihy, Si mple Certrpnd 33
HETIEN & hee, JW‘AP y{s(oAlﬂvm/% ok . po wt e (a b\ s

/p(c\ and /Q(O/> e %\é jﬂc\l ‘Q(L >¢ QCQ 3




Mﬂqﬁﬂ_&‘/ %V\&fm@ /Fumoéﬁm%
XelR - LXK o
* V¢ (Yagin MD Q(Kwé (j WWM{W \(éﬁj
’MF&CSL? ¢ j;(azg(j henes =Y
ecy
e Morolonic  mems etV inc. o doc.

Q

Mrop 2.1.9
/ﬁmﬁ(ﬁ boorded nccasng ié(a(b\ Huon

© S Q(g} ~ L) < {1(?(\ e@’(% =W £ PG
YexX y>x
AV %b(oa&ﬁnuﬁ s S{WVL&

"3 G*Bj// L7 & )1};432

¢ v@(&dj < %u((; %\C@%/ 355( 9

w peit QL(O[@/B@ ‘5 Waﬂo\om@/ B e ced of
d(&(om\mmllw% S coundeble
(w[//vﬁcf[' pucwkwﬁ,)

M XSK( & 'S« ]M«}L PWHP Q tYﬂﬁ)Z

NNP>0 A536 weX D<€ laxl<§ Fhan S0 =P
e Ly L6 ~ o | ﬁ(@/)@o

KA as K20

DYoo AS>0 xeX O<la-wl99 b L) <A/
o o Ol = o ) > -

X G “S XS L



2.2 Differentiation

eeeeeeeeeeeeeeeeeeeeeeeeeee

Dot 220 (b)  xelab)
T ) =R v dilewabable &,
icw\ Mer- 060 evinks 25 00 - A
S
£0d= lim R b6
SREC 2

et 223 ilabl—R ¢ sad do b d e bl
ajro\ iQ IV‘/\ J;&MéS ‘C(>J = Q\(ﬂw

€-=0*
gkmlm{g, o dokined Q ().

%Q\,_/ Q Lab]— 51K @an\\r(&u@ a*‘— € [a\\ol
‘HALW 'Q S CO/\JV//I(A(/(AS “4' K.
E—EL Triviel

Prop 225 g 4dg o x@[w,} P
() Q* s dc@p an (wcwbg\ *‘8
() @3 w%

[c\ g*O A Ya\g] Hn (35

& \C/‘O\M IWIJ- QQ/C

. He)= ><
Q(g\ )= - an- (x—a\/x £ &{,}
[im ’p(j}\%a\ _ e

XSG DA

Chapter2 Page 3



Lomma. 2.3

&)l Sim- |

5-0 o
‘0} |y C050- o
60 °

2
snPc o <t  ©>0, H=o

—fVlS el jr f/)/lczc)e/

act.o AOB A o st areo PoC
Lo 4L 50 < 7 dan O

\
|« <% < =p — |

cosO-1 _ (15 O - \S(cosé )

O Ocos® +l>
~ —52/‘?6 . 5 O + =6
O Cosb +| &

o0 3.2.9

/SMX\"* ¢ 0S5 X and (COSxy’- S K

Py

SN (Xkﬁj S K %:/\KCOSQ + sinBrosx - SinX
o &

= §i/\><((o§ 9/K> A COSY(‘SI/\G >_~7 ‘5;/\><°O {—(c)Sx.[
&~ & = CosX

Chapter2 Page 4



— J —
COSY = sM(%‘X> = /(os><> = ros(5 ) (1) = = sinx #

Romerk:,  w'=-u o

W= Cosx +E,5mnK

p"’lO/lG\‘ ‘Homwor/(‘ pmk "HAG\“’ ‘H/\QPQ, ave_  no O“H’LO/‘ gofbdwoni.
—j\.\elf' Wldclmjl

Pool!

u )= w6 | O<€xe)
wl(o)<c, and u'(0)=¢,

ulx) = ul0)cos x + ul/()%mx vV &}

\/(}(B i’\/ng' ﬂ}so Jf O 60{(/\11’{0/\ wa/v \/é)):()) \/’/O\:O
We will sho uik) =0 7 Z *

V(i) = S:J@Ag - ng/ébd% > v(z>>> v'(K) dx = g 8;@&(4 oy
[ons/z@j \\/(ZB {\ /%BH{O’Y O

. sg (i) ) d¢ e

TN 5 S@”qu
0*

ol 2k -
s Mmax IV[Y-LW@ M{K—C/T/’&/X

_ o | (%B) V(Vé, Ve_| - maxlu(Ql@Nfa/\/E
- e AR

o Ivlele® < i per Wl = 43 g ™

Thes  max M\f R TS ‘V(@‘e
0zl N7 pskeT

6 #

Chapter2 Page 5



6 #
) U
0@“70/1@1 J—/(,J u - M/ SO(ML?o/‘S RS e and e
=) (= C\@XH;@—?{

Mo Hove ave wo othe soluhons

-K

T 2200 L han Rule
[a(bB ’E—D(c(ds —4—> m
x «jk':u@(xﬁ
h= ge&. (o b) IR dhan
()= fg‘/j\f‘(y\

Frep 794
?C;@XT”V\/ = &f[ipaQF(reVﬂL/auQ ad ><6>< ,QJ\\'
3@ éf/< 6 L
{1V B+ Dl ) F() (g ¥y eX
He FX 2R s bk 0 ok X and
F/ﬂ\df—é r(:(j\ﬂc(x) _D
9~ X

M@J@B/\OC\W’
'Q[fj\"gx\ = (%*XS IS‘(»(\*'F@B
q(9)- 4063 = (1 -0\ [ (e} - 6 ( 5
J(\U/lte/ g-o(‘ l/\’/é(\c(xg
()~ = 3019 -4 (66
= [H) 16111 T86) - 6F))
= (%ﬂ()[? () F/cjﬂ Lo (R + Q@@X}
/’/j - X\ Eg] U;(x\\ Q((sg 1”(/[@}

Chapter2 Page 6



Tj\ - { /xﬁ C@%&@\ + F;B% £(¢) *%\ %%_@)

LO(G\\ /l/](mll/]/l(/\(/v\

Locel  Maxamum £

b s “ local  max S Weo a local min
at x€(ab) o
L) Z«C(@ Ll ) < Q/&D
Vj in miﬂ(xx\oorl/\oop( D‘D r
ok o5 foc all
- ey =x b
e e g 5 Snall eno P

{Y“S) X‘g\ c (&\‘9\

TWA 2.3

Q;((A\b\) - //1 dtQ’temm\ﬁaM&

”/VQ £ hos, o loce| MO o local  aan ajv ce(a(@

thoa Q\(c\:().
e
Suppee L ohas  laa! maw o N e o é’f‘O,f%)

LoD L6 2« O
£

5 p\(x\t é’_‘:"o *Céi%ﬁfj’ - 0

Swilarly Br €0 (20 2 §(x)=04

Tl/\{/t/\ Q.’é.“( /\/]ca/\ Verlue “Thgoreim.
L labl >R parnuons
Lolah) >R ddkerendeble
Phen 800V -€6) - DGO Sor some <€ (ab),

Chapter2 Page 7



H/\U/\ ‘QM - QYK\ @@F Sow@. X € /a‘bxs
b -
P

Cons.d Luncdion O ial\o\&
NEY = T80~ LENTE] - (b-a) R66)

We) =h(h)

Thus h ossumes Cnorimom ab <€)
O¢C MmNt gt XQ(&(Q

2 W (x)=0

M (6cmm(?zw( M\//\B
(o b\ SR dlernbiable
Q Lc( bl — )(l (/o(\%’(/\w,u\
%LU/\ dxelab) st
iw\ 214 6 = Ll g\ B 6

Eguio lurtly,

W\ Jem 46 = M@ £16)
g
Cens:du \
FOEN = R o6 - glb) 4G HE

b j—\a’ﬁi
FIO-FE _, 0 FOIZ0 S sona xe lah)
L~ a

(or 436

D‘/fL\————%ID /(f\'/\,\":/j ‘l”nn,/\ —E\’/’ rancdanl

Chapter2 Page 8



lor o350
Pilgh) ™R fl(x)’-()) Hon  + = constant

Prop 237

% Jz%r@m%bh) Huon

(a\ £ LGS g ’/w())(; \C((QZO in (a,b)

(lf)\ T,D \C'(K\ >0 \VLX, ’H/\U\ WL'S §Jr/‘zcjr/ﬁ r'z/lcféaswﬁ
CC> £ afz}(fcasmj ?@@ p((X)%O N @bj

@ﬂjﬁ P(ﬁf«@ \vzx/ 4hen Lo sﬂLn’cjr(y d@&(ﬁc&mﬁ,

23
et LT be an erCl“\/@(‘/
Ld— @:1/}@ e conkinmous and ;mJ@c\ﬁve,) \H\QV\
LD s an wdesl  and £ois arr,cirla Monstonic .
oot -
j;(‘_(//> 5 an intecwal 393 VT
T\/\Ouacl} éxfefg %wo pau/lJrS N _Q(/‘/B can L)Q

COnn&CLCd

__\:“‘ 6q@wf,'ce/5 do show Hat @ s I/VLMOLG(HC, on every closed
nrerval L /gl 1.

C@AS}O(U‘ Gy closed }V\JVCJ\/&I( ﬂD(./gl CT—"

e May  &sstme U\)OLQ) ﬁ(ﬁ}é'p(5>
[O*H\&r‘u/ésa coasidu *H/\g\ ‘Q(mc}ﬂo/\ - QB

WQ, GNN l—o rs\e ﬁ (S  (ACrEaS g .
ClCZiW\t Q/A} é\([?,(‘:i\(.ﬁ) $lo) 2 max «(\/r)é Q{E)

% €[, B8)
T0 e 8695 £(8) Bcblep) st R =8B
bfj 1\/_\/ @ﬁ since Q}S MJ'@C'\;(\@. ’3VV‘0\><Q(X\C-‘£(/8>

g}vm\a/'!b\‘ %(04\ < pun @(K\ .

Chapter2 Page 9



V)fj LV U R since &S mectne . A Max Yk =N
S;vm\@rhﬁ) _\\'(0{\5 < Man @(x\,
/Vow Suwose \Q S not NG5 NG -
et 1o ES e sL Y e, and Q&BAQQ;\
This contedicts bj TVUT sune 3%\ é[o@x) tﬁzé/x gl\
“ ) I
5L Q((j» = ’C(ﬁj;\ H#

p@@ 134
_—T/"QV\ emi{f&/&(.
Qi%j ’IV\‘JQC%\/Q con i monss /gf@@\
TThn FTITIEET o coabiavets
Pm@ﬁ'.
C@{‘jrain{ﬂ —\\/ S an g/\%ﬁf\/ak anA WCJ(;T“%I_ 'S Mronotenic
{ hoose  and B« point tjf'j»
Case |- Y, s not an @V\OQFOWH— ok .
D@moLQ \03 LY ad L 'W-L ﬂ'jlf\& limnid= andd 1@,@% Lot O]t
—Cd\, mg()ae%v&( .

L f—j‘?';:go Q"(@ -, r‘<j>’> L ﬂﬁ(wf“lv‘(jw - \C(UB
- nn - -1 - ‘jo -
Lo, S0 - L) Pl > 8(LT)

o inicehed
so QL= R - b, L=l a
fp 2310

Q}(alb\ — /o(l /3 U\'L:(\‘Qevcmlr(ala(i b;j&c{”@/‘/ J(lA,gn/\
J?"L(x(/@‘%‘b s a A bijecton

Mo reovec )

O+(0N (D)= s Tl p)
o

Chapter2 Page 10



u—rL\ ) N/ / T+ (4) (T W P20
Folliws by chen rule proot on P Gl i mpeat
Ofr ()@ocﬁ&—(\ cl/\am rulo

Chapter2 Page 11



2.4-Critical Points
Thursday, October 11, 2018 4:26 PM

Dt Filapyor Afeenreble, xelap) s wd to be a
coibical gink - § =0

Frop 2.4.2
Q} (&‘IO>’>NQ d’/{;@{(ﬁu\‘“@blﬁ, ('H/WUS CO/\“’(‘V((/LU(AQS 44&\ }(D S a C P
) L'l o foc ¥ &% and PUA>0 Lo ™Y Hien
L has 4 local por af o
D 20N 0 G wexe and £ 020 & X2, Hhen

L\o@ a lecal in é\"{_ X,

T 2M6  (Dacboux's Theoew)
T0 G 2R o ddfaenh bl

(£ need ot e confrvons)

Tlun @(:(&[b\ =K hQS TV p"\C’VU+8-

PE Tend?

Thee ( Hapal's Rude)
g dlertabubl o 6\ 32
3%%\%0 2N .ﬁ{{ X

fn Ll)=0 < bm gtk\, E i, Q_{;ﬁ_ _ L

S XSC YoC 9‘(@
Pun b £ _p
X>C §®

[/;/wbj— 5(,“,!/\ (O/‘Cgt‘l'm/\% ,'M/, % - l'zlfw E‘@ - L
X=2C 8(}5 X 6l®

Chapter2 Page 12



Error

Tuesday, October 23, 2018 4:23 PM

(o 9-3‘10 ig /Cm(SQ \ J\:&\: ><g =) ,C": 6’5‘ S g T C%QM(PLC\
fg@{wms cobrhon Huok 00070 o $) 0 everg e,
-j:/\ lPaf"HL(A(&\/\) F6 @O

Chapter2 Page 13



Tuesday, October 23, 2018 4:28 PM

_/

T, 251 (L Hopial's  Rulc)
A%MVML Cé(a'o\
- d. Hewem('mlﬁtc oo (a (o\\\ici
ﬁ(g'f*é \C)xé(&(o \%CE
i, $6) =l g6=0 wd lm ) L €R

X C S C vl 9((@
T
lmy BCA 2 L €
X2C 3(@
PE
m H S (o e peen)
x=c* 6(%\
L (i Sce Q —>L

VE=0 A0 otz ot o ‘i@ _L
g(e)

ﬁ‘
By Grdlary 235 qze( x) st
A wC( ﬂgl (23 (XB /ﬁ@ﬂg (’%\

/Uc)le, 3(54> E l/\Q,\(‘(,(/! s£, 6 Wou’p( \/5((/“6‘/\ a’\‘ SO e ({bm'}— on j\(\
‘C[x\ Qf’g /Z/X

j(x\ /9[8> i '(2\ (= p&wds on X ard ‘j\

[/ﬂ%/\j jxcl e &V\ﬁ{
}v@(\c\*@ _ L/ < E
glA=0

Rowerk. Thae 251 Jdde & L=
PE
Y 500 as x> C
9‘(@ |
s ,mﬂi% Hiak @(ose_ e C ‘Q(K\CO

Chapter2 Page 14



g
TS maplies Hial lose. o C -(;\(K\CO

HU\CQ) E&é —> O
3(%\ i)

T 252 (L' H)
A%(/LV% C € (a(bB
J\\‘lg — dilferentiable  on (a(b\\ﬁég ( ﬁ((x\ 0 U« é(a(@\?oz
Lim 3(»4\‘vco and lm 4l _| el

0 Pl 9‘(%\)
“Thew, lim S _ L
¥C gl
7
2y

R 4+ T/V‘-\QCJQ,

N /Maj sosune_ Y- L=0. (T 5;@7/,%3
Cong, o~ L L—iO/ 0 can m()lace £ $—Lﬂ
WC/L% Ql—Lg\ — O
3 g

T AT & W(OAS in Teﬁ@k /E%)Oflﬁ %mvm\
Le C"@Gb) a2l

got 9 a;f»[mm%;\&w at+ cé[a(l/b

F(X) < ﬂz %(’Q_ (s<~(,3k = @[c\‘va

k=O |

—_—

(L\,zl/\/ 3 .
Pl = P(XS *’l/\@(} () { l/\(><} — g@ 5 X C
i
MOKC’.O\/WT ’(Q £ 5 a-tmes g&}meﬂlr/\%/&\b(ﬁ, lr/xé(a(b)

Chapter2 Page 15



Y= £ A=dle) o sone A bfo x and <

nl
T PG =110

P() @[c\* Q/CB(y C
P (tﬁ Q(c\ \()/CB(K C,\B Q (C\Béx C\

2)
?/Do’(?f
Debie, W)= WCZQ’p(x\ X #
(ye-)”
{7C  «-c
n
L—H /(d [P\’(\ bnes
e ) - LA PETL Lo Ll 7060 206
X > L= AR X—C.
L)
X
LD/(_ Q(V\ (O/\ and yrw&e al- w=C.
Mo/\u/v\U“ ’j
[o&yuf* Mj\) ()(13\ ‘C;X—\ P()J [xj C,\
(A O {(c/\> !(c,)’/.,\ [\//O
2%&) o J ! S

Fece by MV T/ Daroour
SZdXﬂO Y, N[chv
‘((j\ O (j;f\/(uj CBC(X\C\

£ Yo (gm%

j()(%r\ O j" C
5 ")z Q”[\'O-n!,_ﬁ,‘;& =
SN § A

Chapter2 Page 16



2 "ly)7 K70~ al ) M

(-
= M - ‘M
(Y‘(/\V\ V\', :"—_—f_

E&\- 9((54\ © Gt okt vanx

P = o v ta, X

(

Chapter2 Page 17



3.1-The Riemann Integral
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3.2-The Fundamental Theorem of Calculus
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5.5-Compactness
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5.6-Connectedness

Ded 5.0
/X.AS 5 QO_M_@,QECJ bk cannat be me«Lm )
Xz KB  AB wnempy opr sets and
AABcﬁ-ﬂ% -
X oo dswnsected ik
X =AY / A‘B Aonemﬂlﬁ opn 6€J“5/ ,va\g//gﬁ

Det:

o

Frop 5.0 .2

TFAE

CG\> U{[O{\ “5 (o(\/\/bcw

(@I*\’ X = A0B  and A/\gﬁé' A)B are open

(oc Lokl closed )
’HAM 61“&1/‘ /Sr—f{b s 8‘~¢
(NTH ke ki
A bolla Spen ind (losed  Hua A=K

pCoQ .63
A 60\(0%4' oﬁ Q 9 [oqm&f&? <= i-l—és N ZGJVC",F\/@L(,

/al&ﬁ' [Q(QI [a’\éﬂﬂl (a.b]

T CO/\JV. ’n/mgz, O'Q a éo«meoqttd e 05 COn(\z/c/A—cd,

(oc S.L5 (TVT)
S (%IOM —> 1 / {X,p” [GAMCQLf&p | J\- Cortininoins
abe e

Chapter 5 Page 14



Jﬁuw lo ] < Q(X>

Ex
(&B 7.3€mr, 7X-Fﬂ2m’ [,'[/Le, %gﬂmt/d’
[X,{&f %/‘(:‘ji— 2[—{\% | O é{i lz s (oﬂ\/\@(,J{O{’

(D RGr)eR s conpacked

(C\ Circle MQ 5 Cotected
PE Plo20) = [n @ snb . 0% 097 )

szl

@\A (@Mﬂ_f\ A ﬂZV\ 5 Ay CO/‘«P&CX/ (GAM,C(-{& Su[ﬁva'[-

('A [L @m N ﬂZ“ "5 MB 5N con/wa(w( ﬁkl/ﬁ&(.

pfog 2.0 ¥

(&\ E-, e Ca/‘/LLC“'Cdz; ﬁAEJ?¢
e 1

o, UE, comected

(hY ENE, 4, E,NE,+d ..

*’l/\)u/\ U(_/_:( 60/\/\/\@0\1{0{,

E coV\t/La;LcA <=) E /aoas M(’ roﬁmm « ‘}Ab@t*‘ ¥L\ﬁi S
J\c\&u'(’l\/&(j bper ardh ¢ losed.

becg 5.6

C < >< Com/\z/c,(*-Cd

—ﬂ/'v(,(/\ AVaSTe so+ L\/ (O/W C CMO{ C\C’ [ Cc/\/\zctﬁ@{f
C.C (‘fcct?c \ L[/ ) Ca;/\t/lz,e}fal,

D@(’ § (;,Cf’d (50/'4 WOMVI',/B

Chapter 5 Page 15




9@(’ 5. b 9 /éoﬂ«()o/w/l%
AMM {’ (Xd) S5 a {V\mum/ml (O/Wu,@){‘fd subset 'Q ><

Chapter 5 Page 16



5.7-Space of Continuous Functions

uuuuuuuuuuuuuuuuuuuuuuuuuuuuu

p},{“/ Uﬂ @orm (/OA\/W(—
(%0{5 7 xgd patdc Space .
AP I S A T8
Qﬂ = £ U\/L'chﬂf Wg WP

Pap 5.3
/%—ET SETNA
i W
Q(\é\ 4)(%3
HMV\ %\(Q = g(ﬂ
Dok aﬁ%m
C/(>< % 65(&_ @% CO/\‘\//L(/LOM> L\Cv\s oN ><
C, (><\ o e

%Sc = ﬁ\9@b/&$~

QFO @/1%

FooX— R bnded Cens

P = or

TK/\U/\ % S lownded  ond W KG9 M\Lcrmj
U,mto/w %(de(
ﬁm 5 { Q(Kﬁ (V] \/x C>< and Inz|,

bocc, (%)
L. =¢
{/LKM @6@&%}

Thm 5. 35
XK
26 bad unl wd LR =8
Yhen £ 5 bouded ond wndormdy wrbovas

0.8 3736

- )

Chapter 5 Page 17

Jero AN L VL TRl MxeX sd azp

o1 ed



Mo GO B = 5p 2100 e X B 2eo

Vo 52T (X d)
[ COX) gad Lb(XB b algebrzs
() A(f) 2 IB-gl 2qe C,OK)
() L S { A C, < ﬁw;gﬁ

(ID CJX\ 5 a cowui& M-I space.

Lemma. 534 Stone ~lkectmss

po{ nomials -

P\(\L\:O | QM((K\: p(\(x} + /;\ (K”Pf (KBB

Tt 5.9
M et LC’K/[*H] s
&‘PMXMN -0 Yaz O
Showe Puad £ = -1y, W

M SQLOA@~ U)Q,{(/SWL(Q S

[PO@ VL()(/"T EM{S -

[ ()= O P (K) =t 6N+ 5 (\Q/@AQ(QB

[04 \’/Df Xéﬂo{a R Ww
B(mmwé\ by adichor  (Nde 0 p,(0))
@M(ﬂ =, () +§(K~@(@)(J§+pﬁ(x§>
.00+ (30l ) = X

[/@ Qﬂtﬂ = me(ﬂ olorous

D)l g )= €205 L=tedlet’)
£=J%

(WB P20

Cosidr dlosed se¥s o= Toee (0,01 8= p (Vv & FPED
NE=p s AN ot FN;¢ A




%My

L@W\W\m:
//CQCMGJ closed a<ge,bm‘ e A
Thea  given D(ﬂ e A
Hun /VLOLY?\CS%Q%, and
VT i jS 4 A

m fﬁ*@%/W@/mirﬁmsg}

(%J\ CGMPMJV

Acﬁéx\ close d smba@,fﬂm

}GA S > /L CO/Hﬁuts QM%%AAJF/ QC/L%.
AJ%&@?WJ\@S Ml pon s A X Gian o #5 4l
ALe A of £+ E0x,) ‘

T A= TUX).

jﬁﬂl@ﬁe/géwg 5L Sjix”>c> /A

SMOW \C — O a.c.

@ £ e lak) o
ot EPA (/)(){g/\om\a‘ﬁ st Fﬂj?‘p wd Pn :ZJPA

}/hmﬁ &;r R\

<&l 5 lOOnAAJ/(/ﬁ2 = M= &;i M

Poe Clop) 56 12106 - LG =0

£ ) coniﬁnuou% c%aqﬂL &0/\ o« Se+ ot Z e —wsasSu 5Qj E
Costr o] 0 N ndesuals  oF /Uairiﬂ rs  seall as Yo /S
é/’ 500k sote.

Hawn, Qmu@w/\ o\ GL

Crdend Bl ko emde weval (. d) doe conbinnes o

&A consides w/ £ on G, Aooy  care on T

k\opm(, QJ\ (Pj PA/%QA

//\/uw Squma_ &5 <g\—nﬁ CO(\J(_ @CAS,




<L,

= 6 = SQ > S{XQ > c;gf

Dl 5314
(Y A - /MLFFL Space.
?C } 5 Couwottanuous o F

/f(x L <
o Le &~

B

o F = 1%
i B SO NN U
S S T =Y
The (Arzelo — ASQO(&>
(X&Q\ (ona((md’
//;/Q é(}(} S w @6(;/\0460? IQTC
>, bowdld

o @6@4 cmjfmwuﬁ

[V\o“L /\QCGQ‘M\A/& clesed @aﬂ/ucjs

CL <§M u/J [OQ Tj/bltﬂ/l}
/ch f/( % S Co/!/t()&c

)Y T LEmpt ) Ep

9870 \ULX €)< j u o /\6( lﬂbofb\ooOQ Q\C Xo

%G
2
Ie Py & QQ(@\ 0O 4+ Some . F) £ (CB O COfVLMHAaAS atC
/ELCC)>O o 56/1«@ [mb)B“Q

- €.
\J <€ U ad

[CO/\jr/quou% ﬁ' G\Uﬁ Po?J\A’ /\‘A” W@\ﬁ o N QE

= T © dosed and e{uECMJF{AQDm. |



6.1
Tuesda

9@1{ ()]
Y (a bﬁf—%\?
><\ L Y (e £) = Y (W)
’é%o T

Det (.19 .
A CarnC in ,@
X‘[alloj —/DR ZOK\X’(]/llet«S

X(EWQBQ ﬂi JV\K\L WLWCQ o #MCM
X‘/JC) > C}‘M/\gmjv \/Y_CAE‘O(.\

Cop @13 ( A;%@w%au;(;%\
%Y ¢ (a b\

(><\~ X@\ - %lo%c Y(éx+ (\—JCBjS ﬂf
= S; LY (e y (!«Hj)} y«gl/{t

=V k-
\/’“S b/l(§><4 ([f6%§pf{

LQ/L“'H/I — X e se 2
SRS AN (3t - ¥ (x)

Y =

S0 ]
¥y )-Ye)= [ ) [3*@*6@3 i E(y) =0

4o



F%op éaL% quﬂ rZ%kJ
Fley= <y TE)> \
@ﬂgsf}@AVf&y>+<X&3Vt(&>

QEZC;_ﬁ%bﬂﬂ fsﬂop 613

| Y(x)- O/(@\ = Mlx~3) e M= sup b\y\@B
ass<
Rovup W
/Uo ﬂ%/7/ WJ&
E

T&TL/\’/ (&Q,é?> O=te]|
XCM/D//O)J*’/X'(OB Qcéfa/\\(j CC/(Ol(>

U,l\i‘(20)3c§>

|



6.2

Tuesday, February 26, 2019 4:03 PM

fot’ 691 paﬂ{'\ | Dertvade
6 R open subsed of R

f.G 2R e, =5 =p,
'd«er\ % Yol dor uﬁwm
[:m1 _(LM/—;C—(Q _ 1@ (x\: 95 L(‘FB = CYJ' /PJ
£ >0 £ X
a& = af @3 <Q>
’ —Q(\etb = X;(:ﬁ—%%ﬂ) (X,&B# (0,0)
® oty
o (x. )= (0,0)
o, t (001 D, ooy =~

Trof
g QJLWJ ()QTO oot eWWMV\GWJ
o e (or\{"muou% a’l— XEG\ ‘H/\i/\ Wﬂ e QECW\ (ﬁ"‘ X\

M LW\Q-QF ‘Q(A/\C‘lﬂw/mls AN [K

CRSR (R R
[,e/\— e, e P &(ﬁ/\ o é&SLS &(_ KF(ugu\a”j SA_MJV‘&[ [Oiwa/j {w:sf’v>
Lo 6 L (e,)

c=(x.. »cp\‘ﬂxc K€% K2

//M L[y) Zé S

op .23 B
“Thae —Cu/\d/{om\ \:’\3 {x\ = \(;5/ ‘5’/\‘ e P
focon o lesss & ROV

Chapter 6 Page 3



P(z 6,28
T6 € (R Pun AL veckie ac R 54
Lo - <xla>.
Ta bk a= (L) | (e))
_’(6()-'*,%/,05

M T form of L

“LH = <% ) | (6)5[25 I/Q
=
= sap ZILLY | ikl =18

2 2 2
L)X\ i ?<(,14-.,,+7§p ﬁ{

Nojrci /WWL S an X sk 5o\(>/tﬂ/\wv»\ 'S ob%zw,d.

Db 0all  (Ddoumbicbikly)
?I@*—?K > - Q(QQ/\}/LRP
£ o d_&%n_ﬁ@ﬁ@z &J-\ Yo “(F > ols) 5

3 £ (« L )+ ol K|

" e «oﬁ&—v_ca%\””’”“”w"””"’»
@Kj IVLI P DfC(ﬁ\ Q((XE g%ﬁhﬁx /A‘E 3

® A%+ 04 Q /

V\/o\t WL\AQJ\' L & g e 7 ﬁ J

T (217

Vo feakee b v Uen

(N L cnbinums 4 %,

() Hhe oﬂm g{UU&%ve o+ f A G exsts

(C ﬂ/&’&\ ~ ( e %Q ﬂ\ e gradent
IDEISINAR <j JES A tctondd desubve.

Thm (213

T,C —QC\—’%K \/\as (%zf%&k M&/mfﬂ\/c% e 6\ (/v\/«'\a(/‘ ae (O/A’fnmaS
s et Fua b os Ao duble o %o

MO&ON. e

Chapter 6 Page 4



|~ btV = <NE [ D> Lor helT

T 631 (Chan {ub)
¥ ey —> 6 <RE - PG— R

ope
Qy(a\@\_ff(ﬂ s dmLQUC[A‘/.a[oLQ/ pus .
(0N (0 =< TLE ) | Y )

D;mﬁ‘\ﬂ()/\ a\ D?,(' [vgh\/‘tg

o (.22

G—doman, £.6 =K P N=0 Ve, than £ s enshd.
O'lmcx\ma(/llgﬁm\w’l

Go=opn o T

oo

xeb :
A”‘@ \/@clro/_ n ]K‘ (/\sv\a”(ﬁ A U\I/U’(/ \/ECX—M

E o L) diloenbible o) £=0

VRIS ‘OL—(/‘f gW\ AHXHCOQ L6 e (1

Po ¥
VA TORPR A

eeeeeeeeeeeee



Komor Ik ®

V‘M‘*I% @E(Q" DCVQQD(X\JfﬂVb\C(y\
(/\/\/WV\!LM Q— S A(%ﬂlr/«ab)té = %

By 260 <98 1> = o (Inl)
heR” 25 =0

L—OCﬁ\ C\Y_}x/(ca\ pomxrﬁ
&»&|K() o N ?('(;’%K )»\w o 6. Then
B s o cabel g & o i TR0

‘$ \/\&3 G LMM gi— A '(Q
Hy>0 4. Sla= ﬂQ(x\, ™ Ja-xl €S

Local mmimm  $GY PO
. L_o(;q( kam(/‘/\‘l_,i‘_/\_/,\, 9, c‘rl/\/u/ loca[ ma%/m,w

“’M,/\@PW

T 6.9,
net b eaoR pEen G

o TP e 3950 sk
VA @(a-bf\/>() G d ng WC(WHZ/OIS‘O Sor 0zt
Thn

. l/kéﬁ G lOc&t( PN A, M &A’ A

s 3WI'LCLW 'Ma{(/xa[ih(ﬁ for )o(a'\\ M Lt b W

eeeeeeeeeeeee



eeeeeeeeeeeee




HW 6

Thursday, February 28, 2019 3:35 PM

(ﬂ> 66(()@)6%_ F=AU B closed sebs st Afé B+

(So SMl/)PQQQ [/Lojr Gnie CJ{A)\ /A\ /\% —/é
e PO dhstl B = disd b BY 15 el sa X
—Q x@iﬁ\ -Cz<\ O

TP xeB, L0
> b{j MVT 2)( € >( s “C(\A(\‘O
Snc ﬁ Co/wwc(ci s € XK ¢ (KZ\:O

Y € Xw\ 5.4 . Q/(\(,\\ - O

CO/\%)M ?K,Ki\w,i “—rﬁl& %%QJr o 7 X swhee (Gm(»@cq'\)
Ucz‘,m x € F
(/[’lj? Xéf\ Snce X Ky QJ;
YER saw %, €6

S C@AXFMU\OMS 50 *’S‘Q(}Q\
=5 Agl’(ﬁ/ax\ Q{LSJY[K 6\ L)FL %eAé( 5(%% o = &

oS Gnnigked sek i conveckd

Chapter 6 Page 8



6.3

Tuesday, March 19, 2019 3:23 PM

Chapter 6 Page 9



Hw 7
.

rch 19, 2019 4:10 PM

515 B/Z\AL € T\c AN \/1
& T;Ju/ 0{0565JF ?ot/ll’ Eﬁéf/k (C’lfb% Sice. {/l COM‘M,CFB
&Q[S 4 l5 VLA’ o l/\ O‘H/U/W/SQ /lo’F M. ﬁ{h’l
So CepVlec Jﬁ cﬂ )
“hese se.q pants shee T

) @
DA WW%

Lewmua V. Lol aeh

J:%(&t(%f 2% dfﬁlr(sé((/sjriup e [2/6\
5 we A zel

P

m@ c &
Aisr o 16%/ = a\(a,k\ = 5&(@% *AMC\BB
Tk L WRT b o, oblgn
Aot (a B) = Aloe) + d (’il BB

ey v =0, Job(z,6)

(EU& '/\\EL CRT o e Jlavav(A
distla, BY & diok (5,C) + ¢ A5tz p)
Ze

< ?(25’&( ﬂ{LSwL(xlCB T /{lsqL (z( E\

ze

W

Lomuna 2
Lt beR . TDun
boh (A £ g disk(y, C) Foup (2, A)

Chapter 6 Page 10



LA b&ly . Tlhan
&tﬂ/(b//ﬂr\ = 5 ) &(ﬁ)r((j CS ‘(‘Sup (/Z?, A\
ye r Ze C

Bdd HAn wp.

f/[a\/w gz/kfft(/\/\uu« Wﬂ/( G4 a/\()\ (0 J’O g,Q_,jr M%&a(}%’

Chapter 6 Page 11



6.4
Tuesda

Des 6.¢l |/ PB

mﬂz 5 3‘@\@—@ Lf"_/lj_ oC h@/m’(%aﬂ Q

A=A
O@—‘ é (OGH/\ p(? ec’&\z ur\\

(V)C,fz( Xﬁfz

i :\ st w-yqo 1M

U)eqf/_"é g{) S Ca” P ~H/uL Qz’“)’boﬁoqétl P(‘G @(&dof\
2 —= X

Ml laeca— éu\os‘%ce, P@(J%M oL (Jr%’- +hun
(&D P K — /K 5 A Mﬂ/l})‘_m/\ ‘\’(—&t/\5$’°f(/l/‘i\-{_70\/\

(;nzor)

C\/\o(b& G %X an 0/_%0/10//&151 bas(s Qor M
Ly e - Yo 3

Thaa %

p(\(\ LS <><1335>(:35

<p\</w>’- é <><,lj;,> <Ej;\\w>
= 2 <>< Ys <%)uﬁ7>‘

= <x ;(@7@5 P >
Po= P x

(Y 1P| = (1
\@Q‘L{X‘R(, “XHQ >< P Px) . IR,



= = Pl ™+ Ml = Bl

éc(ua(;ﬁj WO'WC X= ﬁ>><

—

() P dpmpobert 0% p

4
(dj ko P=
an P M= Tt Bexd
Romarle

e f\Qd M)( 4@09 /4 T/\ pcz/ﬁL:cula// -z MC([/&
e gouowif\ﬁ de it ion,

Det 0.4 15

An mm (e o ru?f SP%SC% M>

5 an dewpotert  PIRI—R
(

K— ?<\> ,_,\__ [[oNn P
Twodee.
(om{)(mL& ( = O O
20 56
Al 5 4 o a2 o |=2Y
0 2 o -t 4y
-4 ¢ o6 0O 0
wo i

OFor ekt Jls/ \\N\ o M lgest ot of M(A*A /XW:O,

(D) tor digea wdely A=/ A 0) | LA = mas E/\;z
O T >v e




6.5-Differentiable Mappings
il 2,2019 4:31 PM

gk,
é/é(){/\ s L8 (V\P e G

Irg—R"
7S ALQ/-\Q«I@_mL ablo ;UL Ve L‘P M 5 o lineas 4[@3&0044&470/\
AR — R 54
.%sywaﬂgwnﬂﬂWﬁQ e
FIG— RE  Sdides
i Flg) =0 ujvxll WB/ a/nj %)\ + Y= X
Yo% F(?

_L’/c(mua\u@(ﬂ, M
e BN AN - Al -~ ()

‘—j—v\é ”3’><”
bk kD)
Pco ) (W\qwm%s o AR 7\%5
A wniglt.
T 5.6.7F
6P spen %éfﬁ()| b6 —RE Aillredibe ok x
F(d &%)

“Thewn
(&L\ @ () (o/\)f[/wuocé 4«\— X
S Paf—ﬁal @&ﬁ\/a#m%
_QL(x\ €)</3<"S at ¥

O f“'z T
J ¢ ["(p

Q\ﬁm/amgw(w@m@mqﬁfwgsg
f\&/x\/}/’« (‘ )&} [N AQ/J A'(r\ (<) /—\ )h/l/,\)

Chapter 6 Page 14




D&y v = 93 (><) 0%, QQ e
X 9/;; > /z/lj;
91@ AN R
‘—D’ié ?< ’ ;;i / /géf; %
= VL
SVERS
e\,
M Pt dtatins ot 7é /‘/MMAWQQQ
w
/&;OPM A E pr}lRP
&Q G — I ) Kij exits at evey
S
o s Cotinuas  Hon L &
&&&B\Qd\i’/\%&( a @Wﬁ XE’C\ amd
[L D%&
(9}@
@(OQ (/,‘il()

T G s conneetk o 0 Qléﬁ’%(ﬂz s d&@wjm%/
M(} m\/{%\’/@ \%xc%,) Hm 4\—;5 @Aé%ﬂt

Tt (.51
W sa &? G\”’?(/‘Zo LS [GA‘l/t/lf/l.C)VS U(A%fmlm\/@ L
&' LS %QI—M’WA/M\OU/ Qv{/gud\/% /\j



\DQ G\ /’—}j;(&a&% L S Cond

—

g U VAT Y, and
BQ X—%D\ are_ ConT AULS
2%
T 053 (Cen £b)
R’ ot R’
U
C
Chain Rule
e e, eRE

P — Y JVQD'QWJM‘A@ ity €
- L(‘_‘;Q Ab&@dﬁl‘kﬁt[/@/ ;«\— Yo *'TQ’(?(QBQ/()
\Aa/\

8 AR s Jrerbile ok x od
D(ﬁ WCB () Djéj\ D, <><c>
o)) 2heer?y ERIRY



(EDN

6.6-Critical Points
Thursday, April 4, 201

9 4:21 PM

a6 6 —R AL 4k,
Thn & s o cthieal poid ot o F TR0

«

F

g\: (2 — ﬂ7\ J/L«J ce Aé%mk'ab&

D* & () = );XC } [ 1;

Hession

Ma*\—((x

'S

Dot (L3
A po_s;h/@ A Al eigeavalues are pssie (o I"on—W)

'A S gQ( !9, S'QH egelva MS VA (\Q,ja‘l'

(or o - poS/Jer

7 AT (> oS, ‘l’vﬂ dotinide - a” e/ljg/\w\lMS are_
‘Sjrﬂojr(fj Pos/Hu&

A s pgabe. dafmide &l cgeaues ael
ﬁw\aclr(j regafie,

L@WWW
G — - )VWCQ féf\“‘/’/\ud/@{j 0‘/@@
L

L) = 8+ 40y L
+'L<%WC(¥ \/\\‘“>
v o (1h12) = g (W) |’

9L@jﬁ 4 (06 a cr‘n[.ica\ pa;/\wL.

Chapter 6 Page 17



Thon,

Pras)- 86 = & < AR + QS(M\Q
oo, (R =0
h—o

@ A s (05, DQ@&\‘ —H’\-U\ o
AR>Szl Fhe B e o0

@.Su()poﬁa e &/\/‘Q’l’ A i p5S. ﬂ;Q W\; CLE a
Ny -6 = 52 A 155+ 700 )

_ [%+ %myw‘* SO

o 4 LS a (oca\ M mui .

@ §}Vvu(6v’(xj) ‘/\D’ /A§ 9 N(ﬁ g@/f_ @-k— CP ’X)\/\l/\

G ' A loca MAK (MM

- Saddl Qamjv" XﬁO pnd )\540

et (.1 77
2
Tongt Mypopere
G i > <[ /{LQ/—Q@@/\%\M@
’TE\S% &LA’ (70{\/\%’ C(%G\)

Q(;c\v DY+ LTHY [ s D + e{\wl) br

N @@Qlcm#% ¢ lese b oc.
(onside~ e “lnea— Loncthon n 7
a0 RN+ <TPE) (x>
b e Phe gamph oF £ =7 600) 07 es?




b D) dosole H grah & v, DT ued) eR e 63
ot Hhab (o ul) = YN e mo U

Then,
v d@@tv@ D b ke Ho jraAngﬂ’ a‘@’(:(M, (A%P\Q/“(JIW fs
Jr\’\k ijd)\/\ ﬂj og' 'C 0\# ‘L\/\L (leﬂ{“ (C(Q(C\B.

Ne k-

Neow censide~ g pai\/\*’ (x'u(ﬂ\f’w A (WL vecto
vV - (x(u(x\ —{c,uCc\j = (%—C, g \y—c7>
WQ/ see ‘H/l&t"’ vV s O(“‘\/L‘Q O/l_&\l % YH/\Q, \/chf—o[‘

(U’Q((«\, Jk\ GKOH' pr
Thes, N = (g8, -1) e K v oo nornal veelor
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