DEFINITIONS...
( \
[{Ocderrd Sct: An ordered oet 10 asetF an which 1a defined o relatipn R 3
DTranotive 1€ xRy and yR2 = xRz 1
|2 Thehotomy law i€ Y. 4EE either X=y, xRy, 00 yRx
& |Bounded Above ! letS bean grdered act ancl £ €S. Eio bounded
— |obove .f 3yeS ® VxeE, x2y.inthis cage yi9 an upper bound of-&
— 3. veaot upper Bound ® leiShe anardered setand €3, (f € hds an
o tupperhound yy then y 10 o leadt uppce boad Foc £ 1 y£Z pr
- any upptcbound Z.
___LicaaLupaq@omdﬁmpcﬁy_Anomcmeao_ﬂm LQQMQU
bound Dmncn)/_Jf_gygsy_rxnnmptv suboct hﬁ\un& an up pCr baund
haoa legot upperbound
5. |hetd: Aficdd 10 aset F with two operations +_1;_ 3 (F,+) oan
Jebelangroup, (Fri0d, ) 1oan abelian group opd a:(bte)=abta:c
_#~____ @ |Ordered Field  let+ F(+,:) be afreld whichio alde anordered set.
&/ ) Then F .o an gecdered Jield
B N a) x<y= x+z<ytZ ¢y zef ¢y
P b) x»o anclj?g"‘s XY>0
) | Compiex Modula® 1f Ze€, |2l =VzZ 1othe canplex modules of #
8. {Norm® Let x=(X,.. xh)_&“ The norm of x 19 Ixl= {xx = {ZX*
i A\sebrms._ﬂ_c_p.l.c_mmbcr 19 awmwotaf a
| polynomial GnX°t..r 0o ,QceZ OGnFO
— 10} Cardinality: Two icii_&_bm_thuammtd_m_nﬁ_é_&;_ﬁ 3 f_/‘r_ﬁ_
bnrﬂhv& i B
11, F;nll'c let Jn= ?1 = "’3 5or50fncne§ Ao Sinire 1F A Jﬂ f'oroomcﬂ
13, [Infinite * Ava inFirvite 1§ Arg not Finde
13, | Countable * A 15 gountable 1£ AV IN
Y. |AtMootCountable® Ao atmoat countable IF i 19 cither $inite or
tounhtable '] |
~ =~ 15 luncountalle:Aro yncouantgble 1f 1+ 1o nedher finife or cpuniable
LJ&.M&Q&Q@W 15a poir (Xud) wherc X1o aect aad
- d! XxX=>IRY > ded wh
Ddg)=d (§ix)  2)dlxy)=0 Sx=y 3 dnz)£d00y)tdlgi®)




P

lconvex: Aset ESRR a0 convex 1F Ax*+{i~A)yEE whencver x,y€E

= L9,
ard O<A<|
8. | Nesghbachood t The neigborhood of x fadws T 19 Ne(x)= fqexidfm)“
9. L:rmrPomi- If A€ X, then e X 1o a Ui DO of A_if foreach
r70 Y€ Nc(xINA 33¢x
. 30, lsolateci Point* 1f xe A and x 10 notabimit pont of A, then X
190 an 19olated pomni of E
2l | Cloacd® A ia tioged 1€ every v point Of'A_l__o cantgmed D A
A 2. | Interior Paint: A point % 1o an jatenoc goint of A1fF Ar>0 3 NeCOSE
A3, | Open: Aragpen if Every poiat of A igonintenor point of A _
QU, | PecSeet { Aa pecfeet if Aloclosed and every point of A s alimit
: pontofA je, Ahud noinolated pomtd
B 25, |Bounded ¢ Aabounded (f IMeRancl ye X 2 dlxy)<M VxeA =
S 6. | Denae Arodenge tn X if every pomiof X 1o a Limit pownt of A _AO
EA— _lora pontof A, or both £ |
————— _&j‘_._,_g_'—'lx | x it pomtqf_E} -
a8, ltloawre The cloawre a§ E 12 E=EOE" -

30.

29 |intevor tThe intenoc of € 13 £° = IxeE | x mtenorpoint of E]

OpenCover: |f KEX ioasct, then an opencovet ofK 16 o

31,

| ¢ollcchion ?leaer_o?opcngcis cIL S AL
Compact ¢ 1416 compact 1feveny opencover 1\/70{3_9;@_3: hao a

3.

| fiate. subcover 1o ATET hnte 3 KLV

ﬁequgLﬂy (ompact* Aset IK 10 Scaucnhallv compa(_{- if eveny
sequence Xn€K hao a canvergent Subocq vence

3(..

331 Diameter: If KX the diamgierof K 15 diam (k) = supgd(mj) X4y €k
o 34.1 Bouncded: A oct '?_-.b_Q_Hld_d_L{.iLba.ﬁ_.ﬁmm_cumf‘ . . o

Separated * Twosubaets A3 € X arcaepaoraicel ! fF AOB=ANB =g _
fonnecttd * Asct ES X joconnccted 1§ E 190 not o union of 4wo
DOOﬂ_lp_b/__cho.raicd dets. OR: Eiacoonected 1f AASX 2 J

* Asequence Janie >< converged If 3xeX 3 Joceachez0
JN 3 nz=h=> d(XoXJI<E | dcno}cd,xL X _pe MM Xe=X




Ifih 10 nod theeade, 7xn3 dwe(‘gs-l

39.] Subsequence

let Ixnf bea QEQUENCe o nd Ing? a‘acqutncch

39..

PooltIve (NteqesS 3 ni<N2< ... Then IXng {9 a subsequence of 7Xnj

Suboeaucnha.l it v §F ?Xnn} convcrqw , 1o im it 15 a dub& cquerhal

lirmit of Ixnt

HO.

fam;hu seguence: A sequence IXnte X 19 a Cauol')_q geguenke ¥ for

eam ez AN 3 d (X, Xm)<e If nym2N

Hi,

Lompiett * A meinc space Inwhich every Cauchy sequente converged 19

complete

Nondccreming'- {xnie R 15 non_dccf_gﬂsmg H XnsXnn , n=1,2,.-

43 momm‘mgmqﬁ: {xn3€lIR 9 nonmcrgaomg 1f XanZ2Xn+1, ND=1,2,.
Adlncrcanina: i

yy

lxn]jelR 1a InCredaing (f Xa< Xper, n=1,2,,

Y. 1Decieqolng {Xnle R 12 decreaoing If x> erJ

N1, 2.~

Honomnp. ZXn?QIR 19 Moenotont lF AN Ee) nmdccreaama of nonMmctading

S YR xpote it faceachMelR AN 3 p2ND Xn2 M
H8.| ¥n> -0 jFfoccach MER IN 3 N2 N =D Xxns M
Ao | TmXn=sup fre R | r= R0 Xne§ = bm 5upd xe: RZNY
5§, 10 An =m-?—§r‘eiﬂlr=‘i_';‘2,x\rm?= A}Q‘;‘)mf"‘ixn R }
83, | Paria| Sum’* The nth parhal sum of the seneo _Z,Gn 15 Sn= Z4;
53 | Convergea® 1§ o> g, ."ian covegesd anditooum 1o 9. IFJ 15n%
drverqgo the otheo dlvcmcb
54, e'fr:':r‘\'i“m(""‘)"
55, | PowerSernies: Let enfe @ ,then ,é,.c" 19 & pOwer Seiles
56. | Absolute Convgr‘gcncc, Tbc senes 2ZAn cmvarsco Absolutely - 1+ Z[anl

CONvEerQes
o

87

Londinnal Cowerqcncc If Z0ncoverges but Zlan| dwcr‘qca then

2Z.0n toaverged cmdmOnally

___Q&__Caucby.&n_cm.&t__l_lﬂ__;_an arg Sencs y and Cn= Zahb""ﬂ +hen

ZCn 10the product of ZGn, Zbn

L 4 &g Rcarroqqcmcn‘\' (£ P:N>IN 1D bqecﬂve then L S Z X 1) 10 a rcqrranqcmay{
O‘F le
©0, anxt o*f tunchon: tlet X Ybe metnc opaces, EeX ; f E"’y 2 Lt po1nd of E




O

Then 4R 300°9 f 34V 3 forcach €70 3670 3 ¥xek with

. tophnoaod ! §i0 continuog g al Xe if foreach €70 3§70 2 dixix

Cdalxp) <SS dy(Fx),q)<E .
0<54

COR: Frocanhnuovs ot Xe 4 o STx) = F(%0)

Continuood: 1§ £:Xx>Y, EEX then Flocantimogos on £ IF f1s
conhinuoud at each xo€ek

| Bounded: §:E>R2 0 bounded If IMER 3 [fpols ™M VXEE
Lipochibz s F:x—o Y 5 LipochitZ if d (531 50y = Mdixiy)

Unifarmly. Cenfinuo0S 2 §: X5V 1D u niformly continvous on As X iF for
eathero 3570 3 d(x,42)<8 X\, x2€A =d ($x),5x2)) <€ where
S depends onlyon€E

connected 1fforany x,%x2C X

= 6G. | Pathwise Connected * X 1o paihwige
__13¥:104}X poninucos > F(0)=x, and B(1)= X2 ,
_ G%.|Rught-randlicak £ #(x) = ySir £ly) =L # forony €70 3370 3 O
I x<y<xr§ = Mdiy)-bi<e BTN
68| e ft-HandLimi ¢ Srx-) = ySx- SP=L 1F forony €70 3§20 o
x=F<y<x S 1§y>-Ll<€E B —_— B
@9. | Type T Discorinuiry > 1 f1a diseontinuso 2 atx andf §lxe)andilx=)

__existy then ) hao ctype T dio ecatinaty e el
A Type I Drocontinuliy: 1f $10 diacarhysuoond al x and ot lecot oncof

Jix+), £tx-) fals 4o exist then 3 hos o type ITE discainuity

Incre_q.‘.’nng} Fis Lefedoing i x<y= fx)sFy)

. {Decieaging 35 decrea s\ng ¥ XU $0x) = Sy )

Monotone ! $io monotone iF £i5¢ tHher ereasing oc decreasing
~J

. Dg=Ix:§dipcortinuovsatx§
| Dnfferentiable F 1o ciffercabaile at xo 3F

x-A%0 X—Xa_ CX10F3. Inthis
/ b Jixy- $ixod . Yoo
Coge $ixe)= Sk W2 oR: Siodifferentable at xo I 3¥xo P RAMR

continuova at Xo 3 Yy (%0): O and_ Jae€ IR_3 Fx) =dine)d d(x=20 )+ b
and tn thig cooe Sixo) =R “

Mocattaximum  Ler5:X>1R, £ hao atocal moxumumm at a _porot pe X

183826 3 Ha) < Ip) ¥aeX with dlp.g)<E




Locat Hintmuim * jet §: X IR, fhasa logal Mmipumum ata pomf'peX

 1£ 34706 3 :?(a) 25 (p) van nith dip.g)<d

_Lo_m:LBJ.cm.n.nJ_ntc&mJ_Lc_Li_Lmbl-* IR bounded , P=jo= x, < ._<x,\_kﬁ_

aDo.t’nhna,.mé=-n§{§(x)=xc—u~X‘><=§ Mes ,:“pf x): x;-.sx‘-xc_L =

N
AXe=Xe~Xemy, U(P$)=ZMedxe | (PF)= Zmcaxi. Then +he Jower

Ricmann inted ol of £ 10 I:‘H")d" =oup IL(PF): ppor'rrhon}

79

meﬂw of £ Is l

&(x)dx =m§] U(s,5): Ppaﬁmon}

ble: J 10 Riemanninteqrable on[agb] denoted
:F&R if Jo:f(x)dx=J35'!x)dx a e b:F(x)d .’.bf[x)dx-' a3t

H;cman 3+|cl+:w lnrc,arablc Let &: [aub]—5 R bo:ncrcaétn

Aolc—omsc)wl(xc-,) u(e )= 2 Me Axé, LIPF, Q)= Z-McAolc

F10 Ricmann S-hch'lco Ka) gsmblg‘ net o IF ,!gf@d ja Fdt

== 83. |Refinement: P*in a reﬁnem_c_nt of Pif P PT
"\\/) 83, |Lommon Rehnement® tf P, P are parhfions ;, PUP2 15 a gormmen
£ rehm-mcn*l- of Py Ps e
N 21 o ()‘) ’—1 x)Q : T(*x-5)= {1._303
. 85, Infegration of Yechor Value d Funchons = Let $=(§1,..,Fr) ¢ [a:io]— iRRrI o
. R lncrcaomq onLaibl. [f Fe RED ¥j then §€ Re) andl e 5|
" P5da = (JBSida,.. , JoSedd)
____.__8{Q‘__(‘.LLDL€'_lf_2i;_[£«_b.1_JB._lb coflhuata XA jaicunve, Loy |
Bt [tiosed Curve : |f ¥(a)=38(b), J1oacloacd cucve -
88. | Arc: I Krmcct;zg}zilo an are
84, Lenq+h. Let P=3a=X0%, <Kn-b3beapar‘h-hono(‘. [aib],
5 :laubI>IRR. A(p,3) = 2 1¥(x) =800}, Thelength ot ¥
12 /\”3) Sup T/\(p 5): Ppan-rnon} &
90. [Rechfiable: B ia rechfable 1§ A(¥) <+
ai, Pmntmmﬂmmamm‘_litimLEi&_ﬁjmucgeﬂ‘;\M fod 4 \Ixe€
¥€70 IN=N(E,x) 302N = fn(x)-F <€ 1 Snx) > FIX) wo > ¥XEE
__g 43. | Uniform Convr.rgtnce,- {nt Cenvergeo uniformiy 1o on F | :sn-):f"} i Yezo
IN=N(E) 3 n2N= Mn(x)-Fx]ce vxek
93, Uni form Cawergence’ Lek St €3 0. Zon converged uniformly on € 1f




n
Snz 2SR cenverdes unfformiy on E

qu,

G(x) = {$: x> € | $contineoos and boundcpli where X meticspace

95;

9.

Suphorm: If J€ Glx)  thegupnoon OFF 1o IIFN "rﬁup; 1$6al: xe X
PontwiseBounded * {dnf{ 10 pontwine bounded £ AP E 2 lo,te0) 3

ISne0 e MR) WYnzl VxeE

Rk A

Uniformiy Bounded: 13a0d 10 uoiformly baunded lF IM7o T IIn)ls ™

¥Yaz | Vxe B

el DA EC

Equitontinuopd « ket ES (X‘d),; ?&amn\! of funchions HE->C. T o

equicarhnuous if Yezpo 3d=§(e) 2 x.geE . d(x-})ﬂf—é

|30 -Fipl<e vied

ci(ﬁ ) 0 D EQITV\I¥ (,“]Q:d ]j 3 E |C)_and

Jfn€ A D &n_m - nE = fe

100,

Uniform clooure * A, = 35 e F(E.L) | IFnE A3 5n3imE} wthe

unhifoom cloguce of WA
Algﬁbra' W€ F(E.Q) 10 an qligcbra of funchona 1f ;{,se A, cel Q

101,
< Jtg.fq, cfe R
[0} Separuten Pownts @ An algebra A€ FLE D) s Stparated povntsS o~ E if
— | Forcach xy¥x2 nE, Biey‘t wytth $O0F §(xa)
,ﬁ_*_le.D.Qm_BLQt_YQ_JQh_"QJ%EbVa A< F (L) vanioneo at ho pomnt of E
{foreach xeE  Ifeh 3 F0F0O
1oy {Jelf Adjoint® !\nalacbt‘a AS F(E, L) 15 self adjoint f ic\ﬂ
whtntvcr Je A
105 Pawerdeneot If F(x)= E5T Z.ChX convergco Yxe (- R\R) forsome R>0, 3: .
o cxpanded na powec dene2 Obpubt X=O
106, | Powecocriea: 1f fx)z LON%) "caverges foc Ix—al<R  § io expanddd
|.tm a power sened about x=
o 10F|Analyhic ¢ §: (2 B) IR g analylc on (s4,8) f Voe(dlﬁ) 3870 3
kiiae J(a-§,ar&) (L, B) and Cn=Cn(a)EMR 3 F )" ZCH(""‘Q) on (0-§,ct+§)
108.) e’ = au93e r£x,cc (Di = G5 ‘,)::u
JO‘L_,THSQDQL : ) “lot Zancosvnx+bno|rmx— ZCnemx (Fs Q)‘
a *’hgcnomct'nc po\ynormol'
10, TrnSnnﬂtrxﬁthf)CL‘f‘b'- fcne”" = \m _%Cﬂe‘nx \9a fnganometric Jencs




Ll

< tNX
Founerdenes: ZCn€ 13 the Founcrocncoof §  with cocfficients

w -
tn= ;,'15-" Fx)e “Mdx

Ha,

Orfhogma,l let I4ntnz, }‘-?‘\Eaa[otb] Mot labl™ O, 0 5§‘Pn‘?;=o V¥ m

f‘?h} nzi 10 orrhogonal

{13 .

Octhonomaal: Let 19ninz 1 fneRiabl, Pn' [ab]D2C. 1 390 ns ) 1s

gr-rho&cnal and f‘g Yafa=1Mal2 =t %‘fnﬁn’ua orfhonormg__

J14,

IS,

3 g &
Dinchlet [semel: The Dinchlet Remel 1o Da(x) = -53 i 6"‘1‘(,:\'73 20

Gamma funchon: The. garama fuschon o T(x)=Js t* ‘e bdt, x?O

119,

[19.

Beta Funchon' The btt:g function 19 Blxy) = Jo t"—'(l £)’ dt X.u7O

Bgne’:“o The rong§ of A is R(A)= A(x)

Ker pull «e /Khemel of Ao )Q(A)L‘?XEX[A[)():O}

Lxay)= JA: xv | Anncarj

120,

Nomm * L Limanpom 1f Ixlz=0 <> x=0, [cxi={clIx] vee R, Ixry| < \X'.Hyl

lal.

AL = iy 1A%} Jor A€ LR IR™)

Y w4,

O = TAELUR™)] Awmverrble {

133,

Diffcrenhable: Let 3o EC'R'\_”‘RM ,xeE. Jio diffureotigble ot X |F

EAEL(IH°|R"‘) 3 m _Liu'h) ZFLX) Ahl o ln+h|ocaacA f'{x)&)_“Rﬂ'lR'j {

na 0 Ihi

16 the difcrential of + atx

1aY,

Idenvative of §¢ wrt Xq 19
I Fe(x,,.. let,-,xn) Fe (xy,

Dife(x) = = 30

llm 5;(x+tc1) Felx) .

X0

139,

Gradient : Let J1IR" R, ﬂneq_ad(ehi-off' 13 V:f'(x) (01§D, -.,an(X))

12G. | Dicecthional Denvative Lc+§ open £IR"— IR pxe €, Sx)extors, 4 urt

yeefor inIRY The direchana] dcnvahvc 13 DS 4 &(”t:,) i

(2%,

ronhnuouO\u Diffcrennaiolest 34 IRM R difercnhable anE © cartinuously

o ftercnnanle, oo € L Jel CE)', $3HESLORMIRT) 10 eonhinuows

18 VxeE Ye703d=8(x,€)702 1fyek \3'%\48 = 1§ m-Fixl<€

A Confrachon * ley (hd)bea meinc apace.,

i XX 19 o cantrag chion

1f

dce(o,1) 3 d(\?(x)f‘?l.‘j))<0d()(l 4) Yx,ue X

o J
LXIEL) 2l Xy x"l\f') 1ym) GJBOTM fOf XXy, -, xn)e fRﬂ \1"(\1; --l\lm)efp\m

Tacoowan' Letd: eme.nmﬂ""q R (S 45 le-crtnT‘lableo’rxcr: The

Jacobian 1o Tex)= det $1x) = I"""" |

Secan) Order Carnals * lef 1 E° 'Rn’—)‘R 30 F

omn )

., 0nF t EA IR, The Second arder




.,

139. |

patal denvah e ace chf = DcD\}:f
$e B"ED 1f oyl DeiF arccontinuovo en £
~

133,14 & (E) 1f an pamaldenvatiyes of order = ©_exrorand are cenhbuws
134./fe G=CE) ¥ $eB(E) YrzO
135, Paihat Derwvative of Order Jal @ Leta=(ety .. ,80), [df=dt.. 720 be
+hetcna'rh of a . The gathal denvative of £ OForger 1] 19
D> f- YozelD.: __ai:‘_{.e} LT -

e .ﬁ_lﬂfathchQol%QOm] '[he Tayloc 2Ql¥nomml of fot %o of-ocder -1

Foay TZE.0X)7 mZ 1M (X"XO)Q where al=a,! .. _d,,! ond

134,

(k=) = (x=xe)!  (xo=%e) " N
L A L B
Hessian ' The Heosian ochtf-a 1o Hia) = (g ax.ax.z

a1y 325
ngax'®) Sx.z (0




THEOREMS...

Llab€ @ and o<b > 3Jce @ 3 a<c<b
Q. AR anordered held which ho 9 the leaar upperbaund propeCry cmmmgn}
Qa> an orderrd subheld
3, Arc,hlrncdcg_\'\kampeﬂ-\’; Xy€ R and xz20 => Anel\l 2 nx>}/
Y] Odense inIR  x.ue IR and x<\,1=§—:1€a€(&3x<0<y
S VxR, vped 9 xn70 31yeIR Y70 wih Yy =X
6. Z wel ¥
0) Frw = Z+wW
B) sw=72%w
c) 2+7 = 2Re(2) 2—_'&:=aé\m(z)
d) 12170 unices Z=0 in whith case 12(=0
e) {Zl=1zl
3) lzwi=lzliw)
a) \Re(z)} ¢ 12|
_L) W lzrwlezltiwl , -
7. | Schwarz \nequality aye,an; by, bnc @ 9 lzoib\lé (;“QJP)]’:(Z‘“’\V)YZ_
8. x|q|25“°\b‘—%'>\x z| <) x- uldq 2| :
R (‘.oum-u_b\& Ve X indinite = Y countrable
I0.] Aaimontcountabile  3:A2B surjechve = Botmostcouhtable
1. | 8ot most countable, ot A>3 inyechve = = AalmoatCountalle
12, | {En% 2 Sequence of countalle arts = U En countable
13, | Acountable, , Bn= (a5, Gn)" GrE€AT =¥ Ba countable
4. ] @eountable |, Buncountable , R*Q uncountable
18, | Ne(x) open
1©.] phratt powntof E= ¥rr 0 Nel(p) contmino infimicly many pownteof E
7. | £ set eotaining Sinitely many Points = E hao no limitpoinks
[6.]d,X both open and closed
9. [C ciosed <> (Copen
. 30.! Wopen <=> U sloned
Ii? Al | {Gafacr open sets = uc"" open
a2 | {Fadaer cinsed gets %AﬂFd ¢loged
43,1 Gy, Gnopen ac 15> {QG" open




a4, 15, ,Frnclooed sets """%ulF‘ clooed F—

N

| X metnic opace | E EX D

y — ) .
b) E=E <= Eclooed

¢) EcF v FCXclooed 3 EcF

@# ES IR _bovaded apove , y=5upE = 4EE e Eclosed=> yek

Q.
27. |E= nicl cavotd and EELY e F smatieot clooed set ceataining €
a8. | Y X. EopeninY &> E=YNG Forsome opcn GEX )
| 29, | ke YE X, K compactio X S Keompadt oY
30, | KEX compact = K closed =
= 3l {LEK, telooed, Keompact = € compact
32. | Feiooed, Keompaet = FAK compoct
33. | {Kajaex compact %dgzkox Compoct
34 {Fw Sl alger Compact , Interoection of €very
| he i no net > ket #¢ 5 C):
35, {knlmlmmcm npact Hets 3 Kn2Knei D nk“*—(p

— i@-__E,L,_E_nﬁmte_.bngmM%_Emsaa It point 10 K

EIr\?(n?\ mtewvaly \nW IR 3 Ta2Tae 3 r\Tnid)

Heine -Bogel Thegrem EE RR TFAE:

a) E clooecd and bounded

b) Ecompoct

c) Every mﬁh\h: guboset of E haos o hoit pom'l' mE

39. | Welcrstrauss r_\;bouhdcd mfinite duboet of R e hoo o it

pownt RR
40, | subscquence Panciple, Xn=X <% every oubsequence of Xn has o
further suboequenc CONVErging to X
Ml Xa DX <D eveny subScquenie Xon™> X
4g. | X metncopacce. Keampact = K ocquenhally campact
H3. | xn6KE X campaet. Xa ponvelged < 3! ouborguental imit .
\
el

44, | Kconpacl =) Khounhd cd

QP IRRj P peifcct = Puncountable

UG, | ESIR connected <= It x,y€E and X<2Z<y , then ze




47| {Pnj€ X metnc space =
Q) padp = every pd of P Cantaing Pa Jorafl but f]mh:ly n
b) 7pnd Convergeo = IpnJ bounded
C) Eexy plimitgointof E = 1ipaJ€E 3 pa—p
4a, | {snf.3tnie € 5 8035, tnt
Q) SntEtn >S5t
b)CSn>CS  ¢tSn—odets Ve
¢) Sntn— 6L
d) a2 §F 1F 5,530
uq.| 3Prie Xeompact = some subaoquence of 1Pod convergeotd a point of X
50.] Iprie X meinc space = Jsubscquenhal hmits of ?pn?} closed oubset of X
51. | damE =diamE
Saiss Kni Jequcnce of compact oerd In X 3 KnDdkny, and .‘\'-{“md ankn=0
N > [kn canoioto of exacthy one point
_L“_) 53.| X mcinc Space . 3xn} corw.:rgcrﬁ =2 Ixn{ cauchy
S4.{ X covapiete sactncopace., IXnl cauchy 10 X S 3x0 Y convergas to some,
Pointiny A
SS.{ in R®, evenycauchy aequence COV QLo
_56. | Xeompaet = X cornplete
57, | IxnT monotonic. Ixa3 Converged < 3Xn] bound ed
58. | 7xa monotonic = QAN exiats ( possibly Feo)
59, | m Xn 710 eSKnlno+ bounded above
GO, | i Xn =~ &l xn = - oo
@f. | M Xn=~w <= Txa}notboncled below
©a. | "M X0 =t < I X =400
3. | 40 Xn ex1019 €5 T xn T M Xn gpd P e r‘\‘gpo An=llm Xa = limmXa
eu | im Xn=J3 = Axn,— Y '
(8| 2 X0 = ~Tim (-xn)
sn gz =={p(ol m(xm-‘/r\)é l\Tnxmm\/n
() 03] " (xntYn) 2 WMXn + LimYn
(8. | hm (Xn-Ya)< Iim %n = lim Yn
©9.| Snétn SornzN = ImSnshmtn . Timsns imtn




@
0.1 pzoa .Lm ne -9
i 970-‘),‘\';’& p-4
" e W LA ) o
- 73, | p>0, AER=D iss) L;;Q‘:‘ix:‘o___ N T
7 | Ixi<e B N xt=0
0.1 (auchy Cnteane Z0n con\/crqco<‘=?’ YEZO AN 2 | zahl<e for mzn=N
ot 76. | ZOn converges = n 00 Cin = ©
77 ‘Zx\} 2 X§ZO convergen < Sn bounded above o
= 78.-“..&@_&@3211& .
a) |0nl £Cn For n=No and ZCn Comvel’sg__ ZOQQMQS'-" b
e A b) OnZ dn2 0 F6r nzNo and Zdn dwergc:)% ZOJ\_MQCD =
24, b zx converges for xeto,x) wwh:,_(,._le‘ouy_chrg_c_a?orx{I__
80. Cguchy Condenoof o Teot x,2X2%..%20. gﬁ_‘}jm‘{%fz_ 3
B .h_? a® Qa__vgr ¢y i PR s
ST - | Z,Jf_cm_co £ p>1and dwcrgf.:) itpsl - Q_
__ 8a.lnthTermIest Mo xn#0 > Fxndwerges
____9}'3‘_4‘2_'_5_—4—'—"—_ cmverchIF p7l ancl d\verqcb itps |
84. | ZAn convergts,an7% 0 = 3bn20 3
e e 1N 2D0S0) "
e = 2) M, 2= S -
| 3 85.1 Root Tegt o= hm Tim Mianl |
? Q) d< Lyg_zanc(qucrﬂcg_ e
. IS ZAndivergts O s B
| c) a1 teort Salls Ep———
‘.____ . 80.|RatioTeot ZQn cmvcrqco n’- Ilh"\ Ig—-—"| <1 ancl d\vcrg ot
I____ ) ] ‘ L Vn=no )
B 83 a= Nen m: [ﬁ_ﬂ 2Cn 27 " canverges l'F Jzl<R ancl dwerges
= | I1ZIZ2R (R radws OFCO’WEF\Q% -
- 88-.._\591‘1‘.‘11“1191@5/ Parts Anc g ZO‘R for nz0 A- nE O ﬁ for 0< Eﬁ'—
) ianb'\ - zAn(bn—bnrJ - A‘}bq_ Ap- ilgg_R 3ZXJA+'J tn)(n*ztclg
89, |An= 20k bounded , bpZ b= . i bn=0 = Zanbn converges
90, ez lealz yLam-2 0, Cam 20, W en=0 = ZCn convelgqes




O
qi, |Aliernating Seney Teot arzaaz.. 5 L‘Q; On=0 3 E_(-m*‘on con vcrqt.s'——
43, | DirichietTheorem 1n-zv1 bounded, x12X3% ..., JomXn=0 =
Z)‘Jyl Converges (po&&xb\v Condmona\\y)
43,f ZLnZ" R=1, €02 CiZ ) himtn=0 = ZCn 2" converg € atcvery
B pointoncirede 1zl=1 except posSibly arz=\ i '
ay.| 20n COnvcrth abao\ufclu = 70n cmveraw
g, | Zan=A, Zbn=B 2 ZQntbn= ATB and Ze0n=CA Ve
96.| Mertens Z0n converges bsolutely, ZAn=A , Zbn=B8 , and .
enz 2 0Rbn-a > Zln=AD
A% 1 Ahel Z0n,Zbn, 2tn ceoyerde to AvB.C 5 and Cn=Qobntud anbo
= (=AB
ag. Biemgan ZXj cmvcrgcocmdmcna\ly ,~00<.,1<ﬂ <o 3reawanf;cmm’r 5 |
hm;?xm) 4 and fim zxu,)ﬁ ]
_C' qq, ZQQLQMISQLQMM every rearrangement of 7an convCrges
/ to Yhe 2ame sum
100, $: EEXY, ootk pointof E, 4p3(x)=9, © 3 5pr)=g Yipn]EE 3
PatP and pnp
ol | JpIm=A ) (139(x)=8 >
a) ,".;",‘,(ﬂq)c») A+B
b) ¥5p (3q)x) = = AB
);‘;‘3 3 (x <x)' B ¥ 06+0
104, j.x—>Y}3 Y7, § continuowa atxa g CoNNINUOLD at Yo= 3(xo) = goJ :XDZ
12 canhnuov? at Xo
1031 3: %Y conhimpovs on X <> 37(V) 1sopen inX Yapen VE Y
Loy [F: XY conhnvous an X< §-(e) 15 clooed in X Yelosed LS Y
108, :Lq x2 0 cOﬂhhuoowB}*‘q)fa,j canhinupvs A X
|06, | §= (é}l,w:?n) X = IR¥ cenfinuood € §,,... 8w conhinooos
0%, :?,q XAIR”‘Cmﬁnoooﬁ B Jtg, I q COMNLOQS
— 108.] §:xY cOhhn\mo&L KE X cpmt)ac:t % 3(k) compack
RO AR AR S x%lRCcmhnoouﬁ X compackt = Fhaunded
10| $:1%3 R, xcompaet, t4= S 5100, m= 2k HP) 3 Tpige X 2 fip)=t
and F(g) =M




Q

1.

J:x3Y continuou s b.\}cghomfx::ompac:l* S 'y X contiaunos

chc‘hon -
a. | ¥ Lspschn'L‘—") cfumform\\,; Confinuos
3. d:xY conhnwood; Xcompuld =2 & unfomoly sanbinuos oo X
Y. | §: x=Y eontinooos, ES X connected = $(E) conncesed
WS, | Inkermediote vaue Theareon £ lawl =R, $e) <c<Fb) = Iwecab)

3 F(x)=¢ 1" where Limtontinunmdd?)

6. | % pathwine canneécicd =2 X connecitd

.

153 81y exioro & §0x0) = FCx 1) = 5 $(4)

113,

f haa typel drocannnurty at x = c:‘rhcr Fexe)# 5(x-) or Fexv)=F(x=) + F(x

114,

$ incicaatng o0 (aib) % F(x+) Fx-) exior ¥ve(aio) and

Sup Jle)= Fex-)< :f(x)z. Slxr) = 403 S1e)  Ang £ 0<xey<lo ) Fxr)¢ $y-)

L N )

|a0.

$ monotonic = Fhas nodiscavhnumegof +y pe IT -

1ai.

1aq,

Fmonoionie & Df atmoor countable
Fdiffccentioble at_xo = feonTinuous ot Xo ( ,

3;Sd|1ftu.’.nhab\ﬁ ol x= 3*3.5’3%‘ diffcientiobleat X _and

o)(&fg)'(x) = §Yx)+ c‘gx)
b) (5. '(_LJ *5000 '(x) — —

(XY (X)§(x\
;)() q(x)( q;c)x

I a4,

U
(‘hmn Rule, o cdiffcrenfiable, at Xo*_j_d_ﬁg_ana_b]_g_ﬂtYo Q(Xo) =

Soq thFcrcnhablc at Xo _and (-Saa] (xo0) = 5’(%)6}‘0“9

135,

186G,

o bmocﬂmmn,umai X &'La)mis =7 ’f'(x) (o)

Rolea Thi & conhnuoos on [Q,bl diffccenthable on (atb) Fla)=F(b)

S $'Mxy= 0 foraticastone xe laio)

2.

w_ggmgl\ha [a;b]-*lR coNtihuoud m[a:b] d\ffcrcnhamc,
o (atb) = Ixecaid) 3 [Fib)- j‘(a)h‘(x) [q(b) q(a)]d"(x)

128

The Mean valye Thepem  §: [o.Lbl..—‘..__&c_m touans , diffccentiable,
on (b)) = Axe (ao) 3 S)~F(a)= (b-a) §'(x)

— 134,
~130
|3\,

| $differenbaile, n (aub), $x)>0 ¥xe& (o) 2 Fincicasing
Sdifcientable n (ca %) U0 Yxe () = fconotant \j
3 diferenhable 1n(atb), ' £0 Vxe (a1l) = Cfd(’_r_LﬁrLDtnd

=133, 1

$i{ab] 2R diHetcnhob\c W Sa)e A< ! (b)= Ixe (0,5235'&) A




133,

Fdicwentahle en b1 3 hag no type T diocontinuihned

13Y

L'Hoap fralb Ruifa (aib)— R d!ﬁcrcnhablt a‘(x);‘:O vxe(aig)

-0 f0<bS+0 i—(-’-‘-)—"’A ad x=>o, |¥f 00 andqf,)-ao as x—»a. or
J

) Hx)
§(x)
k3 gxd)2too0 a9 x0. then A0S xOa

a(x)
v

135. |Taylors Theorem Jifasb] >R et 307" a0l T exioto
Ytelab), &, 8¢€ain] 2 acq p(t)=£vikf°”(t 0% S Txe(x,4) 3
$18) = Pa)+ T2V 05y

130.{M

Meaavalie Thm foc veern e Valued fanctions $:[aib] = RR cavtinuous o [aub]#

133

diferentianle onlaikh) = 3 xelaib) 3 | $b)-3adl & (v-a)l :WX)I
mef)¢M Yxelaibl = mib-a) £ L(P$) £ UlP,F)<M(b-a) Vparfqihewns P

138

PP (e £,05 L(PRTa)EU(PLTa)s U(P Fa)

139,

P, P2 _paaihong of [culo]% L(PLFa)s S28das Sbfdd U(Pz,F,a)

40

LeRE)<P Yezo 3P parhhanof [oie) 3 0 WP F)- L(P, fia)<€E

juil,

Qvenczo, Poarmtion D WP D -LIPFA)I<E

() PepxD ulpPr,§,0)— LIPY Ha)<e

GO 5s bl Cx ey xo 12 25000~ 5t oots <&

(cee) tee | xe-y, Xe] D !cgfzta)Ade-— 18 $dal<e

|44,

feoahneoua on [aibl > feRE) on Laibl

143,

feconnuoun on [aib] exceprat finilely many ponts ... d_conhnyoud

a3
7 J
ot each 9¢ = FERE@)

|44,

I monotnnic, acophnuoud & FERE)

149,

feR@)onlatb]l, mefs M, :lm M Ml >R continpoos, h= PoF> he Rea)

146G,

o .fze’RLdJ a0 [mb] relR > 5 "\‘L‘;eﬁ(ﬂ‘) cF1e€R (=) ond

Sa (3.r8)da = Jo $\ det + §b5.da ja(c& Ydo - cjb;} da

U7,

FER@INR(R2)  e20 %a‘eﬁtcao Fe R(0t2) and [2L(co)x 65o5d°\

155 d (gt etz) o) 12 it 2 5d2

TR &\D&d& {bg, o

Jigealem > |18 fdal € Ma(bd-20ad)

[ 201 on o), a<e<b sy [5fdas J¢ Fdar|csdd

$eR@) o [a,e] and ¢l D feRE@) o [aio]

§|g551(°9 on [aip]l = :fa Eﬁ(d) on r{‘ub]

|fleR@) S 112 8da] & JP | £1d=




as<5shb ?cmhnuou:)prl*s A(x)= I(x—oB@Ybfdd $(s)

LAz s ZCn< t | Sne ('cub) nz1,2,. dohincty feenfinuodd on [cupld,

adifferenhable on l'mbn.l a'e®R \?”bou ~ded mj_atb'l j’e’.’?(d) =

thange ot Vanahieo §,¢: a2 R bounded ‘P[A.b—.\—"[a-b—.\ STﬁCﬂy |

INCreaat s-coahnuoud IQSAE}Cf_t‘VC }‘6 Qo [A.&]—-H'R nc_.cama%,_
q=1%:fA,@1=>R. Then §€R(D => geR(B) and © $da = Ja3d8 ©

_;[czg onla ), Fx= 15 $0dt, asx<h = Feortinuoud on [aibl. And

Jenhnuoos at xe€ Lo} %Emﬁcncnnab_c._ai,&o and F'(xe)=Ffxo)
fusdarmental Theorem of Cajeulys FeRmlaw) 3 _Abdifferentiableon

b G d_LffCrcnhablc af\{alb] §= F’,A-G eﬁm[qb
= FO’).F’CJ_QBLY)_[Q@ and JEFG’dxs F(5)6(b)- Fla)5(0) = JOF'G dx

| $ilaib) 2IRR, §o (8., Fe) )—Sj [eb) SR, «:[qb]A IR mc,reclauj__Q
JeR)=> § e RO) Yiz1,.. k andinthiacaoe §2fdas(185ax,. - o5

|54,
\55.
Jaoasz ZCaTix- 5n) = SeR() C\ng $25da = zcnmn)
|56,
A SLER OO_Lanl_ammeu Co&e_jo_f’_dd 32 5%y aexddx
153,
PR 1.5 < %
199,
) o) 3 F'=4 = f2500dx = Feed~Fla)
P Rk
: (FTC hoids , ff&’ucdd\< S\gj le,c\.()
L teaye Ca.ﬂ[mhl)_fL/\(U Y'-’hs (£)(dt
163.

mbmgy‘ggnmCD fnﬂfﬁu_ﬁ?ﬂ EN(C) dmazZN=
1 8muo—Fa)|se VXEE
® Z?n caverges unifocmly on & <2 Ve 7o 3N(e) 3Nenems

| So0dt. . Smtn)\ R VXeE

W | 573

Nﬂmﬂ;ﬁﬁi—ﬁﬂ_ﬁ_}_ﬁmw = q_V_x_e_E_)_z Mn<too

= 25"\ Converged. uniformty on B

s l.@b‘qiin.,}_ﬂjii_&_mmagam )ﬁﬁ;& m E, xe B Ani=. ""“ §n(¢2_
| pxiota = JAn{ tmvcr%(nt and 3 I pee) = Jm An

fivn LD ;?h(t) - lum

V\’l
L. EDX axa :Yn ('t)

1S B chhﬂUO_l]_D_’_frx:LmE QMMQOE T

o 168 DiiaThexem $o, 81X IR, X compact metne space. In ¥ & 7

Conbnuous ) Y x, Snr)VI(x) = ;;n:;j:

S0, 5€0(X), 4($:g) = NE-g . Then $n>F in (Be(x),d) &= $n3 fon X




.

170.

WAS xA.umfon*niu clooed

|

(&(x), d)commci-o

g bR mcrtaoma“fne?(a) I3 o0 Tabl 3 feR(a)and

134,

173

W_M} dL

$n e R(@) on [aw] ; §- fa“n ¢ vergeo umformsy onla 5] 2 $eR

and {8%da= ZYb:PndoL

134,

.‘rn (aupl? Rdiferentiahle an Yﬂlbl.j)(ne faibd 5 ;:%M.)icmvefs_w

1503 Converge unifoemly on [cub] = Fao oon verge uniformly on [aib]

to ad\fﬁ:rehhahlp func‘hon F ol 2R and i—'{x)"' I F7(x)

I’\AI‘A
) han h!

. ! '31
ha2h, 1hn]j umfom\v bounded 2 Johix)dx =

}‘m (x)dx

€

1t
NS JG

J K"’ELJ_KLQmpanifin_LODnanllQTﬂnJ_Cm.lﬁraw uniformly on k.

> ’Lfrﬁ Lquicnihy ou2

~ A Ccompact metnic apace = JES K _atmootcoun tc.bln and denar
:C_L_Ji&_w E countaple ,

$a  EC pointwioe bounded %3§5hh_§

Subh2equence which emver?fco pol0twise on E

1799, Aocoli-Aczgia 14 campact metne opace Inik €, 35nt qucm‘hnuous

—1-On

PR ENNECTSRTE M2 RN T

nded =

d

) ’325“{5 Jukocquend wnich converge2 untform iy on K
u —

180,

(\]ré ‘K~ O £qu i Conhuous Hgo‘m‘rw o€ bounalcdl q{: t‘.orwcrarJ pomimwidc en

| o-clenoc subvet EEK compaet = ge Canverged un f-m'mh onk

__-Jﬁl__Mmm.ﬁz_LLatbl_@_dmnnmm > 31Pat étaucn&t;_p.nl_\,mam_‘mLL”

3 Pn23 on lavl, 1£ freal valued Wecan ehoose Pa tpbe real valucd

18.

foc each [Fasal 070, Asequence of real valued polynumials iPny 3
Palx) 31%| o [—ala-l and Pato)=0

o —

JAASB(E, @)axqcbr¢=> \A,amr,brm

AE ?LE.G&) alqcbra. that ocparmfo points ond vaniohts gi no point on

E, i # %28 E . 1,026 € = Ife A with S(xi)=¢) and $(xa)=Ca

M&iw he BkiR) a algebra which se parated points and

vaniahea atho point on Ky Keompact =2 K =6k, R) er 2. (KiR)

dEned 2 3037 on K




_d

[BG..

A2 G.LK, L) selfadgoint , aeparaics pointa, vonidhes at no pointof K,

K compact 2 K =6tk.C)

18F | §00)= Ecn(x-a)"J R = ,,m converges abooluftly o (@~R,atR ) o
andd\verqcb on (~, a~RYU (a+R -g»oo)
188, | $0= Z Cax"converges foc IxIKR, R>0. Then €70 = S(x)cﬂZoCnX"
converged abspluiely ondunifocmly oa [*Rre\ r-€l omOI F o
- o o hNVOUS andd_lf'ftlf_ﬂ;b_a_bbm (=R, R) with 3'(*)= Z nCn X
converging ory Ix]<R -
[ B4, mdmsn'fcnnw(aenm_ ot Z"‘C“xn-‘ and . chxn are RoyR= Ro=R
BT 190, | $60= ZCnK“ l'\oa rodwe of canv ergence R,>O-Z? 2™ (-R\R) and
5’“’“(*)‘ T LM 1yieR
i ot | cu- 2510
192, | $ix )h Z Cnx? X0 eanverged on i<t Zf ZCv\ co'wcr365‘$3 L S0 = - 2 Cn
L 1a3.|fuad s, A Cls}l._bj e Zbc“w = Zf afi‘.Zzacz
1ay, J 3ix)= ,MSR ce(-R,R)A S(xg_caqbc ex panded Ing O—
gower senea centeced a‘fo. $(= _?_:“t—*(g')(“ ~a) " IX-Q.[< R —lal
___lag. | weaK ldennly Theorem Fanxn= ZbnX", “R<x<R, R>o=5 Qn=bn Vo
. 196. | Jdentity Theocern ZAnXY; ZoaX” convergedt in R, R) R>0,
-7 xe(CRIR) 2anX"= ZbaX™ 3 | E'QI-R, R)-.kcg4b,,n Gn = ba
B VnzO |, ZAnX"=ZhaX" \Yx€ (-R.R)
% | E(zrw) =E(E)E(w) -
. 198.I x703 EX)ZI] = »
19G. | X<0> e (0,1) B -
300, | x>0 = E(x)> 1tx
20L | E(x) = 0d x v, E(x)—003 x— -2 o S
304. Ec:er_nmI\Llncx't:ao\n%_)_bugchve
i 203 | £ CP0R) o )
a0y, | 19, x"e %= 0 ¥ne N =
. 208, | E7'=L:(0,1w) IR byechve gTnctly increo o19g e
S (o - & \-L_)_O_)_JSB L()O-—oo3 e L(x)= Too o O
201 b=+ un=J1 g | yo0

Leww) = L)L (V) o L) == L(w) .




Q\,
309.| x* = E(aL(x))
310.| Varp | w3t 5E—= O L
ail. 7:xtcu$ g X- Cl}} x__:Z—:Z- ) Y3 :;Z TIRE 2’2::&3*33
ala. E(z) E(z)
213 | Eli = c0restx) | e(n= BEOECED  500= BISECO
AlY, |l ex)?rs5002=1
s | L-x)=¢(x) even S(-x)=-5(x) 6dd
Alls fx) = iEo—tlc—):;, N 6(%)=§n(:%:ﬁ%ﬂ , xR
ad, | E(zyawe) = F(z) VzeC
i8] 0<t<am 3 Fret)=-1
319, ?6“‘“3“1 hncany ind¢pendent oyer €
230.| i - TeneE™* ceC veal valued <= Ca= C-n
a2l i altne I oo namesl gyatem on farel, feJZ[C*‘b] 70"*"‘) Sn = gc"?‘?
B tn=,Z (e Pr Sor ¥ue€
L S EE —hZ“Cnlg {2 |tn|’ = fCR\ 181715 isal? [2 1 §-50l 2
2) Besgels Inequality Ztn| 2% g
3) Mnimal Properry 2 14-Sni?< 2] §-1q]2
324 “i"z li j_rLlf'la Va I} 3- q”: _anj-nlf'qiz] /2
a3, HOJdC[:d Ineguality ” n:Fa 1 i Bl\ql < [S -N ‘Hﬂ U’ S I \ ]‘/z
23y [uf+qlzs + S“L llf’ul\:‘—‘l”’ hllz + Yin- allz
a8, | $:lor n]—%ﬁ) JeX eanD 39 mﬁ@canhnuo(p AT penodic 2
]H"-rjul = Lgn Y-ﬂ‘s" T‘Z) V2 <E i
236 | 5: Lanl~C seX, e;o=> 3P = Z"l"c‘mhﬁq poly npranad 3 J|§0) = pix)k2 <€
237 gaggg%g,'g Thegremn $g: Lm0, igeXR, fQv G escs)
a (X~ A8 Then: \
(c) ILE- 8nil2 20 gg N>
i AN n5q = 7‘:"5“
we) 3555 \FL® = Zlen)?
— 8380 F:Tag) >R | beroo, feRlaed yeelab) D fodtxydr= 53 1S $00dX iFilexchs
i 334, nght Coteaon §S§cmvcroo.¢% Vero Fe=cle)<b 3 [ cctictach
> | [&f)<e E ‘
—_aa0 l3zo00s cunverge & 3M>0 s JoF=H Yo<b sl




Q

331, [ 15x)1 « g¢ (x)_,x¢ Lai] 486,}21010—_‘ Ju chvcrgt’o = VL:-. Cﬂﬂ“er_ﬂfb
ab&p_luttl); - == B — =
Q3 X70 DT XTI PR LI SRR, : "
323. (o)) =nt  n-0,4, o N ,, .
. a34. | Yol 5C0fwt‘)& on (0, f°°) 2 .
S | B4, 8) 2R convex, KieXa<xa in (4, 8) S Mt I TR
Fra)-5(X0 Fxz) - 3(x2)
s . and - xR MV IV R Al S e
3. \f J:(0,tee %(o,aco) ,gmgfgcs_ﬂu_j__r}(xﬂ) = xf(x) ¥%>0, Iogi —
19 convex on (0.*00) = §-= r —t
a3t | ¥x>0,T(x)= u-;m_:g:(_—"‘ﬂ'x_'”m_@_’ai _ e .
38| B.(mL%’%%f x.y20 p——
339 | J % e ds = [(£)=4T ,
340. rcn-———-—ff“)l'(”')
M Tix™D T
aul, | dteaingd Formuld ~ x-1e0 B SENFT S L L@). m 14
4R, | din X= h}{_}&_} er \ineany |no\cpcnd<,n+ ;YU JYs‘}San.‘.‘: X L
L = r<RsS. And fr=R S5 5*..-;.-::.&“3 bus1s N-_ﬁg-p S Yy N 5] bas\s
! a43.] 1%, X" % basis of X = A compiticly detamined by Alx),. -y AlXa)
Ln a44. AmJCChVC, = )O(A>=(\O\
aus. | Aguryechive <= R(A):=Y
4G, | Abyechve = AT YSX lineac trans formctions B
AUt | AsX=2Y  din N(A) rdin R(A)=dim X -
ay8. | A: X—BX nearoperato . Ainjective <= Asuryechiv o
Mq. | AeL(xy) @el(y.Z)=>8A=BeAcLIXZ) =
a5 | 1Ax) ¢ HAlIx) | yx e R? o i
a6l | 1Axl £ Xix] Vxem“% RLLERS
35a. | Ae L(R?, R"‘) =S nAl<too (Je AL Lgﬁd]ﬁ"é = A umfo-—m\y cmhnuog@
a53. | I'fasanom ontix vectocapace LR IR™) -
__aB4. |l ActorRnR™ ge tUR™ORS) S [BA|l < uBl-NAY
255, | Aeqr, BeL(R™) _B-Alls T BeD
. 356, | Binvernble = %70 2 X\x|£(Bx| ¥x€ R, 1neruncase lB7): ~\)-
57, | i) Wl SO=ABT . ¢ where A+ $UR) LR, IR™) < $x+h)-$09 = Feadh 1l

whefe l;xﬂ =0 {{r(mi= e(h)lhk% €(M)0 oo h—”o)




/k‘
’/

_,N_as&_idmf_nn_m_m_& %_&cum n0oUs at X

W9 Chawmrye F: Opmmn"’m?.‘f Rm (X2 RE ;- diffctenhable. at Xo, g diffcrenthable
at §[x0) = glF(x) = q (S F(A0dE (RO, JA%)
_ 500|§i0n SRTIR™ 3u), ddiecenhable at X€E = An pathals ex ot and
mc o).
T [T et ]
R0, | F= (3:,... §2) ditterentrable. < i differenhable at x Ve
963, | i) ROR", 32 3y ¥n)D L8'))= | BE, 1f oo SRR,

g= fo ¥ : (mb)—%lR qq‘(t) VH 3t ¥'(4) = £ o‘&mm)z )

0y,

?d|f(crcnhablc at X => IDwP= VS w where w um-l-vecio\r

AehH

FcIR"convex,open, § E2R™ diferepriable , AM20 2 x4 M YxeE

= 1 fry) - :F(xnmm-;d Yxuyek

Alele.

i ES i BE ., 33’Ix) O VKGE = fconstont

opin rconnccfc

ALK #
08,

s E S R"— g™ 5g G'(E) < Al pachals exiot and are Conhinuous on E

fontraciion Panciple X compicte. medTiC space  $: XX contrachon 2

| hao @ unique hixed point : 3 XE
 \neroe EunchonTheoreim $tapen'™ = R §e G!(E) aeE b= $ta), §'(a)

{xeX3VY(x)=x

l»mmmzc{\e Ia)E L2 re F\(a) mvcmbic) Then

m:-xum,n 3 0e Ust 3 v=3{uy)open and §: U= Vbyechve

g W _L)_Ibunxcm_ﬁmmma VAU (g(Fin))=x VxeW 19 wn £ (V)
M(xu gx0) Ty, -;3"("\)\ 1 2n)=yn =3 Jocevery vaufhamﬂy_

eoyoltM had a unigue dolution i anbd afa

EaRTR

n{Pn

J: , Fe G'(E) F() invertiole VxeE . Then'

(c) {:m locall ml(ChVe- ; VX&E :l..nmE 3 Xell 3 :f[u lnleo'hVEJ

(eﬁ):Flaopc,r\ 1’; WS E open mnfcw)uooom

1AcL(R™™ R") > Axmvernple = JreachkeR™ F1he IR” 3 Alnp)=0

ond h= -Ax” A\l

[ |ROH‘1 an ;G—G.’

C

2 5a,b)=0O Foroane
{aib)eE- Let A-§ (olb)EL(IR‘T'”‘, IR) Aosuret Axe LURMD 15 nverble,

el

Then 3 open USE 3 (ade U _and open we IRT 2 bew s¥yew dix,

[XI‘{)GU 3(’“4) O . et giWe R™ > R"

»-3(y) =X, Then: 9Lb) a,

5Lq(y), )70 Sor yew aeG_u'(W) a‘[bL“M“'Aq




J:

_d.ﬁLLJLJ___.,._)i}_')Q\J_ﬂ?_E%:)L«ﬂ.L X n)—-adtt{xu Xy Yy LI LT

= F;) ] CEJ =T[5t as
e |OR - '3; \anyelhble %6'1& X 57 dyt "~ dym
3 N [
- x‘: - A)(: (G, b) Qf:'l c '6,‘,,;" —0_%:_ - - g-':-"; (o.b)
—-1 -3 %n)

+hdet (X1;.. ;X\rl,i,i&ul ,Xn)
35 | der[Al = detlAlT Where Alo nin
| a#e | 1¢ [A), 100btauned Jrom (Al by micfchanging 2 columno hen detiA],= ~detl/
| 237, | (A1, I8 nxn > det ([A1L61) =detiAIde (BT
__ﬂL_,aeLﬂ&memg_dﬂ;m +0
| 939 £: ™R Fo (9. I m) e (> See GM(E) Ve
| %Q,_l.mmm_i Qp:E f M2 R, D, D2if exiot mE. GCE- Closed
rt’,ol‘an\c wiTh verhcen (g, o), Ca't-h_,_bfh) hnh#o
ACE m Flath,bth) = $(athb) j(albrle) 1f(a.b) =) H(xrq)ém‘rc
3 A(LQ_L" thZa.‘?(ﬁ((Y)
2B | & mcn SRR le' D27, Dz:§exn5me D2/ eonvhnouaws at (am)eb_‘
= 3D\zf(auo)_
283, ] ¢ \toThm 5 asen R"_”IR Ded, Dzjf- E2R cx-ot-)[)c‘f are conhnuous
onE | 1‘—5111—0 ﬁ Dv,& D(C:} O(\E
Q83 | (xt) 2 PtIER og x'—b ce ged, % labl 2R (ncreqong , ¥ teleid ]
L (. A)ER(R) O(\[Olib] gg{(x.t) conhinugusd On TGb] vte.d] —)
Sty = J& Yt} d atx) 10 dlffcrenhablc anfeid] and 3'K)- _[ a—(xﬁc)ddx(!
2A8Y 1o (), nl e ‘?hut). (xt) arc conhnuadc R 2
D 5t) = Jaro Pixit) dx, te iR 16 d ifferennable and
$10= Ja o S dx « o1 )02 (1)~ Patt £) o (6)
ags 19 R2o R 3 \{)(x‘t),zi’(x:bl cenhinuoos on R2) Joe Pixit)dx eanverges
Y, Th fR%[Q;J ) D 5——“ (x1£) | ¢ h(x) ¥(xiE)eR? and SN dx <100
—§ fit)= .i o at)ldy 5 difeicntiuite gn R and '(t) - T gf("'“d"
3006 | $eBN(E) azrer b, ,tefedy). ;742 D fw 10 ndependeat of
oecof ey . ca B
387.0 ™ of ocdered R-tuper Ji,.. Lhi eft int oD au e §0F as
2 heeolzald.oal and\d]tk )
38, Taylen Thm E€ER"aprn, convex, FeGOLE, ‘R)‘ “gﬁ c\RC_2
Xa*hEE = Joeclo,4) 3 f(xi_h{:“_?_a%la) (¥ D (xo04 G HWKY




Qo (h): % H(a)h*é« Mla)h,; h> Then!

o

.

) Ro.?0 <= eigenvalues 0F H)?0

2) Q«JL.7O':3 F hao local mma ta

3) Qa.<0= Fhuo focal max ata
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hapter L

HOtre@ and x4 Q ~acove that T X ;“xdﬁ

[EDD T2 5 $oc muineZ

Suppooe T+ Xe QQ

Then Mx’ﬁ— JorpiqeZ

T o m .
So Rix=h 3 «=f- 0 AN g
¥

¥ Y

Contradiciiaon

Hraxg Q@

Now ouppode rx € @

Then tx=2- $oc p\q._ez

&
mx:% ﬁ xt‘%&@

Jo_ ©

Contradiction
LEx €@

led F*d be apubact of an ocdered act | supgooe &40 alnwerbound

of £ and 8 10 an uppecbound ot B Beave Hnal a< g

s lowerbound 0f £ as % VYxek

R upperbound of E S5 x<8 ¥xeE

Since. F #df ;jt¥ XEE
Then A<« X £/

LA €A

Fix b>1, y>0O.and prove that 3{x€e\R 3 Y=y by tompleting the outhne

Q. forany ne—i"_, k- 2 n(b-1)

For el we have fhat L-12h-|

LTge foe n=t
Assume tHuc $or n=kR e b®-}> k(b-1)

Then o™ -f = pR* _p vb=f = L(LR-D)rb-1 2 brib-1) b=l = (b-1)(bR1)

> (RyD){b-1)

LB n(b-l) yneZEY




b. Hence b-1> nib-1)

(.

g

Node that b/">1 smece b>{

Then by (@) we have (b"“)“«j_ gn(b'/n_u

Eb-iznlbin_4i) - ‘ .

C. b t>L and t‘\'>bt5:'1(‘ s Anen b’}‘- <t

—1
nz ‘DT--l D n(k-1)> h-! smce L1

50 n(b-1)2kb-1< nit-1)

Loy < g -t

L bin<t

A
doif wan 3 bY<Y, then Rt <Y forouthcicimly lal’\afe 0.

Nove t: Yb“”V(b”)"#’ bw =1 since K <y

Then b\l_((.)_w have bM< <\; b Jor n-,_s.;l'_
J__ '
\3‘”*" <y §orsuficicntiy large n
A
L Eb®>Y then b "N >y Foc sufficiently large N,
=11 O _ .b.g_) )'/__L ; .

Now et b= \'l k) _\; > \} '

-1 w -
Then by (L) wehave b* < y_-\o Sor N> oy

So \;<L“bw~b -

u)
. b >y for ogfhctehLVJ‘xrac n

Suppoac thak_bx S0y

A
*Th < A by d)

,)'}mniofJuffngaLu large.n, b

Then x+w n e \A i e -

axrt e omcc,x-aup\A .

Confrad\c,‘i'lon Jince X_"_'_'tl\">)< o

Now ouppode +hat B 7Y

Th;n_fbc_au_fﬁmﬂy_lnr.ﬂ.c__n.,.hx “>v by ()

| Thea o “>‘!>\D Y we WL



Lx—H YW YWEWA

1
[aY
f XS loan upper bound o A

But x-+ < x

Contradichion dince x=aupA

abX=y

L4

s Prove that ¥ g unique

Tauve ZE %

nAQQO say Z> X

S (REA hATECX o b*bhZT™” > b* ginte z> X

=%

Then bZ > Y

{W X unigue

|v~.~|1~u.)'/z le-u)l/z
Suppose Z=Qthe , w=uUurev and a= ( 2 A b’( 2 : Provc,

10.
that z%=w 1f v20 and that (F)*= w f v£€0. Conclude thar every
tomplex number withone excephon hod 2 complex pguare coots.
24: (arbé)? = g3 taobe-b? = ‘ﬂi}-"—b aabe — M‘;““ = u+qabe
= wt 1Ll'w';_*_u)‘h (l_w—‘z:&)‘!’é = u+aé.(:‘{(lw|?--u1))’/z - u*_t(lwiz_uz)‘/z
= yurt{u?2+v2-u2)¥2 = wttv = w asiong oo vzO
L E3=w Jor v3 0
(£)?= (a-pe)?= 0 -aabz —b? = }‘!V—lztl—k—— Zabi — l—-"-‘ilz;“- = u—3abc
= w-ag (MR (lalwn g (4 Gz —ut) e = ymg (wiius) e
= u-t(uz+vz -u2)¥2 = (~ty = w ao long as v£0
L(E) T w ForvsO
! Every complex number hod arleast 2 comp fex dquare rootd excCept O
18, | 1f x.ye€ peave that ixi-tyi| ¢ ix-y|

Note that Ixl=lx-ytyle Ix-yl+lyl

Aoix A=yl ix—yl

Simnacty ]yl=‘\/-* +X) 2 fy-x{ +In}= [x~y]+ix|{

o lyl=ixt g ix -yl




And Lixt-tyt]= \xi-tyl or |ixi-1ylf= Iyl-ix|

Aitxi-iylf e Ix-yd

|G| Suppose R>3 x%eth ix-y|l=d>0 and r>0.Prove:
g \f ar>d, 3lhﬁmml\1 many ZE€ RR 3 jz-x| =lz-yl=r
and-» a (L *cﬂ’w (206" 192" and a(zw yiy)e 7 (ZeyeF) "
q?.(zz Xe)? > 7_(%: Ve )% and L;z(zc y,,)"> g(xe ye)?
~_>,¢ L\‘?'.zc -2BiXe vt Xxe? > ZK:’-ZXI:YL“/I: and 4 Z;f,1 aZeVe vYe? > zi(c 2_XeYe + Y&
30 L|§-:'Y= - QZeYér aText — Ke? > O
= 87 Ik zeVE >4 2 xeP—ve?
Y .;)_E_Z_c_z&c Ye> %Kc"—‘{c -
S Q_;_{Z‘Zc >;_{:‘ xet Ve
> 27er % Zxerye
dzf>iaryl
© ImFinely many Z€ RR 31z-x\=|z-y\=r ,namely any 1zi>l-’%¥' C)—
b, 1f ar=d | Eexcu‘.’r\y one guch %
SLmllcu‘l\'a 2c=d= E= il -
fdexactiyone B F 12Xz {z-yl-p, aammcly &2
C.if2r<d, Fsucha 2
Simiorly 2e< d=3 |Z]< l')%l" < vyl
But =Xty
nFz 3 lz-x\=lz-y|=r
19, | Suppase. abe IRR Flnd ce RR and Cz0 3 (X~ —al:2{x-b|= [x-—c|=r

o= 2 x-b | D Z0e-a)*)"2 - a( Z(xe-be)?)s

= ix: - 2x¢Qe +AE? = Y 5 Ac?-Bxebe + Hpe?

=Y Zcm 2%eQt +Bxeloe ~Ube? = 52:)&;

jx-cl=r (}l(xz c)2) - =S ZXc? ~2XcCitCe? =12 n‘\/ '

r
9(;_.)\:2= r242XeéCe—Ce?

50 tf‘e:ila'e“- axcO et Bxebe - tbe? = 3(r 24 axccc—Cc‘)




O

S0 rqubz— Axede t+ excb{:-‘-lbc"' B XeCeTACe* = 3 ~2

= gﬁé"*%c?r3ce°f.azl(-qa+ubg_3u)x—c -3ce

g . 2
50 a_Z_Z‘('Q:r‘-‘b&—ScC) =0 "%3{;(‘-‘ = L{E,b" _¢%-QE

', 3e=Ub-a

Then 9e?<1Gb? ~Bab ta? 2 ¢?= b2 -2-ab+ga?

And We hove that £§0é2*4b61+3c¢2 = 3r?

o 2= !%;‘%'Qc?-%bé'zﬁ-cég

=
L..a2 Yy i 2 = ]
L2 =‘£ 30c?- —-G-bcq +be? - z(cxcbh-é‘-ac? = Z %aczf

ey
S5o Qr?= Z40c?t4be -gacbe = ng(aﬁ"bt)z

5o 8r= 2(?:.(0*"06)’-) ‘2

7 Sr: Z\Q"b\

L ¢=Yb-Fa c-Flab)
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Chaotec 7

| Prave thal A 12 Countable

let Pa={ooX"+..ran|aes .-, an€Z novan ?—‘cﬂﬂ_ Tz §(00,..,0m) | Goy.. G e Z}

Dedine Y: Pn—=Ta 3 P(0oXr.i1Gn) =(00,...,0Rn)

AQDQ!‘)Q \Piﬁoxnhn“'o"‘)z \P(bbxnr'~‘ *-!on)

™hen (001"':0“3'-'(50)---,5:1) = GoX t... +An=0oX Mt ... +ba

WM njecchve
7

Alog Tn , ihe getof all n-tupled 10 countable

. Pa to untable,

o0 Pn = ; P\) PzL._.j

Let+he ocet of rootd For the polyno mial Pe be denoted ao Re Joreoth ¢

Novethateach polynomial heo at vnoot n golutiona

s Redinre Joreache 16 R: t Mmoot countable

oo
Then A= VRc 1scountable

LA countable

| Conatruct o bounded set of reqgl i s
let Sﬁ);O*Jn"nﬂ.Zw--’ﬁ A 32"‘?2"'}\'{”=\12,.- SA 532%41--‘6-1:\:[,2}...(

Nore theonly Wit potintdof 81,592,353 are 0,2, Y4 reopectively
7 o 4
And each set 1o hounded

28032083 15 bounded gince it 10 the unionof finikely many boundec

oets and 51052033 had 31imi pownts: 0,24

IS every point o€ every openset ESiR? a limit pownt of E” What about

crpoed deroin R27?

let EcR? be open and i€t u.%)eﬁ

The oinCe Eapen 1r>0 3N r(xy)SE

)
And Soreacdh r'>0 : 3(*l'¥') 3 d((x.v)‘(x"y'))=";_‘mm(":r’)

S0 ¥r’>0 3 (x‘,\;,’)e Nreelwy) AE 3 (x/,y!) F (x1y) oince (x',y’)el\)r(x.\})ﬁ E

®

.‘.(Au\‘é)e E/

. ‘Ever\! pomnt of Eopen g ahmit Point of &
Now take = {(010)-{




()

Notrec thtE cloOCd Jince £ omq\(:’\"on oct

But aloo E has nolimit pointo, so (0:0) 12 not alimit_point of E

L4EE D c\oacd; every pomt of Eneed not be a'mit point

For x4 € R Ldefine difxiy) = Lx \n" dz(x.y)= Tix-y] ,dalxiy)= | {x2-y l,

o\qlx-g) Ix-2y !, dalxiy) =

Y 1«-.\.1
B

Determine whe ther cach o @

“metncor not

Conarder dilxy)= (x-y)?

d(0,2) =y , but d,(o,0rd(1hz)=2

soay (0:2)_>__q1(0||) \'Clu(lnz) -

i+ di not metnc

Conarder dalxiy)= {Ixyl

Geariy da(xiy) = ¥ix-yi| = Niy=2l = d-;.(y-)x)

And d2 (xiy)s vix-y eyl 20wt d2(xy) = 0F) Yix-y1 = 0 =) X=Y

O

finally -yl = Ix-2syz-yl ¢ix-2 1+ \z2- yl= (R-z\»«\z yl)

¥ hx-y « {ix-2Z\+lz~-yl

£ ix—-21 + 12"yl

Adixey) 4 ¢da(xz) ¢ J{E.y)

_&dz raetric

Conmider dalxry):1x*-y2|

Ldanota metrig

_ Notcthat dalxamr)= Ix*- (+x)*]=1%2-%2{=0 bui x#-x —=

Conardec dylxy)= 1x-2y]

du(u3)= 11— =5 but de(di)=13-12{> |

Ldy(n3) 1 dulan)

,dy ot Mmetnc

{x=vyl
Conorder dalx.yds 1vix-yl
In-y Ly=xi .
Clearly dslxy)” Tyl ely-x\ ds(_L’Q = e

And dﬂ[XtY\ ‘Li,l;;i’ J.Lb._du';_(Lﬁ_O ‘F{ x= V b
O
Noite that :rcr a<b, orab* brab = alith) = b(no) = Tva ¢ 14+h
-2V AxC Ty —=i HESHA! ly- 21 ]
Sa.d8(xi2)7 yiix- Ix-Z1 L 1x-yitly- Z1 lth_iL_ly_ZL_uJ_a;yjﬁjg,;Z \
=3 I&-:i l!
N l'_l.LvlT frly- Zl ds(xuy) * d5(>"?)

M dx metnhc




Give anexample of an opencover of (0,4) which hgs hofinite

aubeaver

iy
iet Vn=&m o). n=314

Cleat iy .}AVO open cover of (0, 1_)
i/

Jut tawe o 3“ Jor some N

nuav"' f\— ) $orsome R

But x= a.kz#‘ 'LL)

hgaVﬁ dotonoi tover (D|:L)

;. X fiotke subtever

Le*'Er’? xelo,1] \dcc\mai ex 0ans100 Contains 6 nly H_:l-}. o E countable?
> 7

ls Edence 1n J0.£]1 715 £ compact? 16 £ pecfoet?

suppose b countaple

Then E’;xuxa.)""z;

where 450, QuGia ...

X2=0,02:.Q22...

) K] Anrn =71
Tamkme X002 1X2. . wihe e K\'\:‘] F Qnn=Y

Then x4 E Singce 1t doeo nol appear inipe LIdT

But xefotl and drcuinal expanmion Coataino paly 4,7

(onrodichon

~ E unctouniable

Frnotdenge 1N Co,t) 9ince EE[O-H,O.Q}

Cl(’ntnf £ boundecl oo ahowy EC[OOCd
Tame. xf-[ofl =i X¢E and ohow x¢ E’

xgE = x z:\o“ wivere Gn £ 34, 7—}

) JE JO
thoode R 30&‘# ftl.'?'i ang T 7 ypRrrl

Then Ne(x)NE =<?

/’ X¢E'

“E ctooed

" E compact

ler xe® & x:-0.0.07




R A
let Ixkd bedefined 3 Xe< O yiyz... where yo< rf_f Pn_',:_
- — e ik a po=y

Thern (Xp=pl—0 ao k= and xr*p vk

.~ peE’

.. Every pomi 6f E 19 alimu pomnt of Eand Ecloocd

‘. Epecfect

0. | Are clogureg and intenois of connected seto alwayo Connected {

Let E be tonnmecied .

Suppos e T notcormected

Then £ ALA 3 AB+d and ADG =ANB -

note Ahat B EOE=E O (AUB) =(EnAYU(END)

Suppooe ENA=¢
Tren F= QUENR) = ENREREB

But B ¢losed so E<B

@

Moo BS AUB= E

And E cloced so B € E

, B=E

Then = ANB = ANE = AN(AUB) = A

:"A-_Qp

conmtcodiction

LEnA:D

th‘]IiG(L\,. OB F d/

And_(ENAYNENB = ANB =@  (EN@)N ENA =BAA-¢

;. £ notconnecred

Contradiciion

: E connected

| Quitate E-AUR= '{(x.y)]d(lo.o)r(mi))sii\)i(x-y)\ dff?@);(ﬁ)) & Lf

Note that ABE) and (1,0IEANB KNG

» Econne cted

- 7
But £°= T (xy)| 10,001 Gx)) < L § U TGy 32,00, Luyd)< L §

Then ANB=A0OB=-d ond AOFJ




S E°notconnected

o lhtenora of connected seta notalwayd conpected

Prove that cvery Jepatnlle Mecinc 2pace hao o caouantabie booe..

et ¥ be Qoeparable mefhc dpale

Then X had acountable dense oubaet § Dy definrhion
Let ?‘M=§Nrm\r6®  xe5}

let x€X _and GEX open 3 x€ 6

Then 4r>0 3 NecxYe B since Gopen=) X G°

But §dense inX = FisnT— X

L
So Jor ra< T L Pra(8n) € Nr(x) Jor hiorgc

20 xeN&a S G _amce Minlon) € N4

R TV i T A

| And _J¥a] countable amee @ countable

. XNhoa couhtabiebade

2@

let X be o meime apace inwhich every infinite Suboet had o Limit point,

Pcove ihat X 192 pompact.

oince x mefnc opacein which everny mfinite subget hao g lipnil Qnm')')

X2 pecparable

Then Shanacountable base,

Then Cveny ORen Covey hay a couniaple aubeoveC

Let 3 V& fyer be an open cover with countiable dubeover E\Ir&c‘:‘

guppooe 3 Va§ hao no Finie oubeover
g
Then MV doeconot cover X ¥ N

YR
5o Wy = ( gVn) +d Foreach N

Buf ,,QW'J:QP oince :(s-:l;an

)
And Mr;lwu nfinie oulboet $o hao avim it point p

¢l
But aloo AN cloded owce each Wa clooed
[4)

So Pe'quWn '_$

tontrodichon

3 hao o Pinite subeayer




J

: Xecompaoct

29,

Bove that everyapendctin R 1o dhe uaina of ar ot Moot coubiable,

coveet1ion of d;ajomioe gwe ors

Let OciR open

Then Joreach xeO., 3r>0 3 Nc(N)ED e (x-r,x3e)E0

-~

let nx"-\"\’fix"r’: X=-r eOg N bx‘.‘jupf

X+’ X*“'GO’{ foreach x€O
Andl 1ed Sx-*(ox.'Ox) Yorecach % <O

lel x€CO = XESXx = OcUSx

- ACO
et vy € V Sx =

V3 yE Sx Jor some X = (y-rly*rJ.‘.‘Oforoomc c20
.-.yeo
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