o&o&mﬁgj

The deo. ot oﬁk_ﬁ@% ploys a corticl role o
~AONY Lrorcianes b modlammakes Ond ik app\ianOns.

Nector Space

A G ——

A dJdector space N (ouer Wo raals) convistt of

elowarks  (“vectors” ) g ﬂ, v eV

togetes Uit o Chosen %dﬂ of <scaloss s,t € R

(we coawides n«lﬁ repd -uolued vechon, Qu\t.hmt et |

" quwsal  could Wue og complax ausbany, luk our tolors
U be redd aumbes)

Sueha Ak VoS c,\?_s_t._d wder oddibon ond scolar emalWplicabon
@ W+TEV | speV

Cra? T,7€v
(» si+tveN) sEem

. Associoriviby: Ar(3+3)= 4D+ &

« Commutoknby: T +0 = Tav

-%Qfa\!tws'- -\'1*-6—-.8'!'&—3

+ Tavesse yecthor - 2 +(D- ~TV)+3 =3

- Diskrbubinity: (X AT )= ST « ST
(S-t t) = ST + &

* Feso Scplor ©
Ust scodosr t - \

O

cL L ¢t
U

cL OL



e xmg\a.s=

, -

e

» Veckns & R 4\,-"”
R

Necters ®3

Vecton & " (a-vwps) , AE,. €R

. Sq_t Q" q,u.ad_rok;c, Potﬂﬁbn-.;o‘s (dd.%tdn < '?.)

Og + Q‘x 4 lel : G,’Q”a'_e ®

(sum ofF Wuoo quedsakc polycomiols s a quoadsanc folyronial ;

So T3 oy mulliple of o quadrahe polynamiel
oy a cend numloer )

Moca Samrom:\-. set P, ot eAynonials of Adegrae € n -

Qo4 B, X & QX +... + QX Qo0 Q,,.-, 00 €

o Tore genardly
« Sek c& conkhihuous L.n:.kms on [-\)I] Ca, %)
>
£, q € c (-1 ) st €R
2sf«tg € Cl-1]

e Set f funchons on (a.b]  voriswng ok 4 end pOnks
Q(G-} = %Cb) =0



Rasis o
A sek of Uneosdy ndepndent elemenks of V g0 daat
eoch, elamark  (“vackor") o0 V mna e watten at a
Lineor combinokion of ‘sosis eluaenks
T Linesr_gomsinaion:
et F,, G, . TaEV. G s oo Qieor combinclion of
te 19} i twe are scotass L by, -, ba ER oo

“hak

“- vy

"y

- - -y P |

LV bt\f“l‘\‘iz\f?_* ST 2 PR _z Et 6{
LTy

Lincor hdependance:

- e e - gy e

Twe uvethss 10:3 ore if\__% ndeprdark ' tae ol
Sdulsen of

- - -
*’l “.I “ qu-'_* -es *fﬂ_\r“ - _zl k;&‘

ls ¥‘=£1_=- ..-=k‘=o

(a0 nonbiiel Liacar wrbdobion odds & © ;  cqvivelal,

—
ADNG o@ Be N is a QLoneor Comoinclion of g Stlay)

“olse ey Ore Lheoky depardet, N

Fack: T one ‘“osis ot 4 vestor Space. V Lag a fite
Aumbr N of elaem wts, Wen oy bvasis Was A el amants -
!

Don N s o N- dinansioncl vector Spoce



4

. T . .
q n R (a b_-_n_o_:dmu\ho«bl Spoce 1 LIwy ASis hal 2 elumaenty)
<, ';“ -(cfms o. ‘eosis
Ancdaer basis: &, = T+ 27 - W 3t-3

g A Wq ek of O\\Aod-foﬁc. POtﬂhpM;O!& P-!_
il,x, x*% foorm o bosis
(since towy quodrole phyronidl s Go-\ 4G, %X + 0y %" )

5 P-,_ \s O. §_—cla}nu810nc’~ vattor Spoce.

Semlofy P, e spote & n“"d-c.sv-u poly nonicly, & o
Cart) -dimentionad Uestor Spact, it BoSTis i\,x,...,x"‘i

Taner Produack ( Scoler prodiuck, "ot Prodics")

e, g —

of b clemerts (Suactors') of V
% o scolor C(reofl)  dencked (G'G-) o O.T

T
mwﬂwﬁ( rvtron for
notokion Cor Jeckers € ™

W‘N
50-55&6-3 Clor rest wector Spo-u.)—
. (&, T)eER
. (&,5 )= (G,9)
. Lineanky (&3, + ¥ T, T )=, TNt (&9
. (& 20
(2,3)=0 o ©=38 &N

’ e (>0 b ol Aoagwo  uacters o &V



eq for vechrs AN T,

- G‘ *Qtj“ d}-' kaﬁ' b-.,
% ~:
S v €z
—
d (G..f&) = I, Wy ¢ Q\b. +0Q,'0,
~ ’ 4] = é »~ A
vegkors on W 0 I 2 QU 4 Btk ... +0aR, =

- )
3 b&, € by Epe ot bada

- F 3 ” .
?.e'.'e]_.-.’ t-n.i T ot onorrmagl h@‘t!

e (ostesian ‘voNS

=H T T = O b4 +oaly

Wl
‘:T M F g
D
o,
f
R

e

Noreen

_,—C-.iuv\ oA nnes prodack, We oA defae da “hreﬂn"/

“Mosn‘t’c.u.&t“ of o vector _ e Aorra
\Y} "
isu = (3.3 = LGOI

Noke - IGh e R

ol > o 343, UBWh:o
eq for uechors & l'll“, . " )
oh - (£a?)
pe 334
\T | X

Baclicdean merm

Q__owl;sg

- —

Two nonRID veckes G, vEV o crﬁ—_.\_gsgr\n-o
T (2,3) =0

h ( P 8'“\%31‘&3' )
Tueor

A



CoﬂSqu.l.M.'. ot Or‘hcao\aﬂ_;.sz

Y
Recoll . prsjechion y

r:" > af_ -x:'
A
- "% R
ﬁ” = E_'R A - @tﬂ) A - ?”:I‘&g
1AL* -—-'—-_‘
c.nﬂf‘

i

Swpost on alament of N s exponded & kerms of
o‘_j:nd O3S  eloments 7 Sen VR con Q_p.s:\a N Be
expon vor <ot fGciants "od ?réf,c.ﬁm_

(Ge  tolung O-muldot prodmcts)

eg -Qor Jechers O @3 t
et 'US., T ‘03} b ony sek oFf Mmubuolly

ohaogonsd  yecrons (C‘C, 20 for i#j)
=) faey fore o basis of Ve (ddependat)
For oy vaector ‘d,ut. n  Wwnte

-t

w = \‘ugt * fmgt.‘* ‘5393

Swvice Gae TQ.S are orthogonol h\d LN Cﬂ!—ﬁ‘}d‘-"’" t.

!5 Pro;‘o.chon 5
-
-0, 2 & © 6 2606 ks,
=0 =2
= ‘E‘ f, G‘ + O 4+0
- - s &
= &, = ﬁ'5| 3;“"\@{1 \;,.L: .y, \:3=u'¥3



3
3 =T o . ..

r_h.laho.-. fom on oeikoaoﬂoﬂ bosis, e can conltmuck oA

Youls (ot Mulaally q&u%ow! unt vectos )

R

O %)

Tadus cote | W I.&PG'Q\.M cn.ﬂ:‘c.im YT R

ﬁ'-" g\

©>

ol
S;‘&,_ 33 ¢3

- ™
= U..E‘-.-. s‘a..a‘+o-e O = S‘,Sgﬁtu-eﬂ.

- -_d-éx,_\

=\

TnA Sm: i€ fc‘.i

orbkqonol vecksrs

-

N |
Qo= G, r.t gty = .524' b b

.- N - ) =
> SR s Ty Bpb o 6 ¢ pected

\l_‘ — . u anto t“"
=0 'c «+) bos'S elemant
=D ko= d..-l';‘ $=) ~ uing
-l S



Gram- Scheide  Ortaggonalizotion

Civan. @ sex & Odap endark Qlarmedt o V¥, we con

consktrack on orﬂﬂuﬁ sek by e Grom- Schraiclt process

25 {or vecltors Q'J

-
- as‘uﬂt { a. . QL' .-

Stet A o, =

- a,ji osre :J\d-ﬂeudlht
!
Now frd  Ta € 3pon 18,,8e) | oMlogondt o ©

by Stoding Wit 3, ond iuh&nﬂiq @ component
o Bae curechon o ©

- 1
o,.\e,
g Er ‘:\"'E:c (cmech i .T; : a.._-t‘- a"c')f :‘ = Q0 )
g+ ¢ R ge/
Conbnue s‘;‘."\““ﬂ" . a'%".
-l -l . - ey 1
28, - pmip &y pu By 23y- = 2SS
Es 3 ¢ JEI 3 P“Jb:’ﬂ 3 by ‘ca i
N ko‘l - -~
- - (-4 M -
hk - Q.u“' 2 (_.k _'.‘) b&
3'—'-1. h.i h‘s
\.—--—--:’ -
P""J;j‘"k
- >

projechon of By onto subspoce
Spn«ﬂd bj ‘G\.%z'm b\c-li

[Checte W B s oflogenal o G

{51‘ k (mm
S 0= -t a2 N i:h "'u.-i‘
b-% = B, . - & (ak.h_,) ";5-‘0{ ofdogonal )
CRARNS il
d] —t
=0, (¥
-t
= _O"‘ \:; S Y WL



8
Lo
-
5
»
P
&
)
[
v
w
-»
?

cm_SMdE- gl"-'a"i: ?"7'3
- B prig By = (30)- T (0D

= (39-7) - T Cre)= e kg
"-"( 7-1)
——C-\Q.Ma c t-‘_’— Q.
c - ~ "“ e Sg‘.' _.L- ‘.\-'
O&nﬁﬂﬁrmd Sek: a \b\‘ - J?(l*?'l].l ‘1 \-i;,\ _J?(?- J)

Nis Swd QWFDQCL\ T3 aPme&obn. Ao oy SJechor spoLe v
wilhh o Gires  preduck C-.9 -
+ Consbruck afﬂaCf’Md \cosis \75 CGrom - Scebgpucle }'rnu.%s

prodiucks).
Tnanas Producks (or Em_iﬂons :
A Jﬁ-wmsmal tpace )
A Jetkor W fR S cm?\c.ha.lj descnoad loj N volaues
A iz, N (Hat components of R wnt an

L

o pnormal (CortaSion) oaltis) .

-6 Qni:\:a- f- is dewsod Yy ks vabues £ley ok
Cn%f;-tdd roy PJ-&.S * .



10
A - -
TrAner pnd.ud: oc veskors K, E 13 A-B = ;é_ A Ry

As w2398, e turm  wn Yol mwr producte — -:ntterol.

TS robvokes:
resl ~valued)
Considu  SuncRors on on un\:o.ruol [cL Wl. ¢

—— -

'Bc_csm. oA dnner E_ra:ludc for famchond -

3 (s, 3) § JFr:sm;,c«)cu3

B
P e o P SRS S o

( Clacte ok s soksCes g requuT et Cor
s proclucks : SLM.mk, y (€20 cc,a)-(g )
(€.6)= g (‘dx =0 © §(=)= )

Forckions Q.s are otﬂnmﬂiﬂ, oA l:&,b]
WG = S:: £60) q6NIx =

Somebmet it s Conveniek ko (nbodutt o Lk funchon
wix) >0 (gamethmet one can allow fo)?—o‘
or -f(x)}

it W0 porbly ok solcked pointt)

- en dt&u o wo.ls\ntcd u-:n;nr procluck

L
L.q, - ga-(-(w.) qGe) w(x) dx



. 1
Consicher po\—dwmlcl& on L1,

W, er Qrocb.a.c-b

e S we

Cie o= -, bLb=1)
\

CEad = § fo0 gbodx.

Basis of polyromials -

(g *e polgroniicls |, x,X*, X° ore Linaoty
wnwdaepardak Qurmo. wss Hr ?3 , At Y -damendional
Sposn oc cubic ?o\ﬂm:mflo.l& , poi.“mnia.ls Qr-da_a,.u_ _4;‘3)

Note:

but wn sn.wd.,-u-'s ‘toss s ot ofﬂnosa\ol Vb
Lx"Y are ot o&aﬂ«nﬂ :

\

Ci,x?) = S \-xtdx = 5x° \‘_. = A #*o

s v peclact o

AE’?\"J Ciromn . Scrosdt  protan ‘o
o=\, £. =%, (,-xY, By=x% ..

Yo &odkcan On oft\-qsmd sek (vaek a %‘Nen N

prodaack) -
Po Cx) - Q'a (X‘ = {

p. & = £ 6 - S Pe 00
o, )

‘ (x,) =f_l><.\dx =0
(R

R C. i*dx =2




Y2
]
“ P-._ C’!‘ = g; (X) - g (‘;"l P\)) P‘(‘) : ("1‘.) ___.S‘x‘l_ 1dx = %
T Cas) B
a .y = _
= g - ("‘1; ‘)‘ (%) X (X 3.5 S_"‘ xdx = ©
Cyi) Cx, %) (x,x) = j_" xtdx » 5
= x*- ¥, .
2 3 .
- x‘l._ P ("fan'5 = S.‘xs.‘d! =0
- (3 %) = les-xd:ﬁ z
Cp 6 = £00- 2 Ga ) p -
3 (eu PS) (,(3' P‘l.) - S.'lxs(!t— 'ﬁ)dl
= x3 (!ll_) A - (Kla-_,f)x - (Kba P'l-) P;C‘l‘) =°
LD (x, %) Cpe,Pad
= )63 Lo T _-?/_5:_ x - 0O
*/3
3 3
=X =3 X
-(on onkinue s ProcesS bo chtaun

N_c_:l:_t :

Pu 00

e polyronials {paxX ore

e S'ulﬁn ner pw@tt

“a-e degra POL:‘""""' ols.

\§ a ?olanon;d 0" dn.erl.i. o

oﬂnogmol k.

(PM.P'\) = I‘ PM("‘)P-\G‘)‘[* = 0 :F mEa

© Palx) s ewen € A ¥ e

e

Qn(-x! > (—-\Sn fa x)

wy, odd f « odd



\3

Usually normalize e polyrosials o obtoin Culx) = Cp P &
so Yok Pn(|3 =\
- Givas Mg Lesm&rq. po\.nnoﬂﬁdb
PO (V-) =\

P;()\) =%
P.x)= § (3x*)

P2(x) = 3 (Sx®-3x)

. €och ?u(x) s a Qreor comoingbion of X:‘ , "hra
P () indepundant |

& X 3 o Qnresr combainclion of P‘;Gﬂ), e

(P00, PO, .., Pa (3] Borms @ toasis  Cotiogonsl ()

'Fbr Pn[-l,ll , e gector space of polyron-als ¢
on [-1'1') {Cﬂﬂ)- A aaslonat
—anyg @+ ndapendet elemanss

form a ‘couis

dQ_Sfu ew

- T ft(w.) s o polanonf.e.l & degree A, <haon
othogonat —2 26 = 2 RO = RGO L P

jte
oncdd tae thG‘dui's < con . (ound \43 Qrojeckion -
(q,P) = £ ¢ (&) = < (% %)
J—Q S
=0 it vhy
¢ = (g, = S:. q () £, 00 dx
RN (' .Y dx




Y%
Approximation oy Legendre Polynonials

If 46 isa functen on (-] wen

L .98 P"
E(x) = 2 SIA) Py ()
iz (,,9)

is on gpprosamcbon & £ oy polyynomacls ot Aegret Swn,

.y Po =1
eg ﬂ;f(-x) _ E:___%:))fo(x) = a%_[g:'._g(g)d,‘].l (s 2) =2
=z (‘-F(v.\dx . cwaroge & € o [-1)1]
e
oo - EM gy 4 5P, r<pt'>. hye g
‘ XN r, M) o "

= Fo(x) = -si[_('xF(x)dx] %
\

——

<,
= Ko + ( x
o Lneer opproximokion o‘- S- N7y
“Yae anhre wkervel (1]

(Note: ome con Shoos

{ : =
R P) = PlYax = 555 Lo

' \Mmu.llaﬂﬁh
2 S
= (Pen, Pa) = J.71 Omn J



hY

Comporison wnth Toyler Polanoﬁds

Reealt Linezr oppro simokon & ¢ nagr X X, !

Areoxomeee F (x) by Tulx)- Clxo) + ' (x) (x -Xeo)

- _
{:oasux Lre b g Toph A F ot X=x4

- best  Linear cpproximabion 4e {Oc) naor xq

Cbmfnrq.: e oppmxbnnﬁm 53 L.lsq_;udd‘l. Pa\ﬂwmals
IS on oppreximolon ouer fwe @rhre atevol -

$|}~;t\o:(a-. At"‘ dasru. _fbg\or po\:t\oo-&d
T . (x) = §6e) « §'Cxo) (xx0) + 5 £ (0 ()

L™ S-S i PN
+... -+ “[G (o) (x-xa) =-3.=Z¢ —

~oo qead locel cppexivaben o £ near Xe

Note: Tosgler 'o\:jn.om:o.l uses nformebion clout €
ond ks duivebuel ot a single pont Xo

-gead locollly, not nutestanly globally.

Vagundre  pelyromiol gpproimekion
2_‘ S: £6 %) Ghrdx
e [
wses -‘nformoﬂm ceout £(x) on Hae _v.._ﬁb_'fe__&.b_wﬁ

(-] (form wtagrals b £) . o glabel opproximakon

Fa (1\ = P; (x)




1)
Lo.send:t polyromals hove mony othe- proputes ond
opplicabions, such, o :
= - Rodrigues' formuta p.C(xy=L lé: (x*-1)"

&.q_urrin.t_g t‘_linh_gn-s - o Lagendse plyromial ot one ot x
con %o exprested by naighbounng  Ligindse pelyremials ok x
eg {_t\*l—!) Pm{;x.) = (2:\-\—\):&?.&(1) -nP_, (¥ TR A P

(o.lloas o o Compuh.au ’1\ (K) *‘M %‘IJ P;"-K)
—and stewwal othar sumilar relokons

o Diff ookl equalion  Palx) sobu Lagendres dffweked quaker

(l-x"’)‘g;': -—‘lx%—'; +n(n+0Pﬁ =Q

- AueaQIOUS  opplicolanl  Such a3 i Aumaical onolyiis
(Rtegrobam (ormalas, cpproxisction ) ond obferewsl eguahon,
eipecially b0 e solubon of problems (ag Loglaces 2quakon)
o gphasical coordlinates (M x> o5 &)

Cuven o_d;q-cud: wkerual tQ.'a} oadforo.diccw
weght fnchon  p0x)  (Gwws prodhusct “*&‘fgbf&ﬁ&)s&’d*)
(-1
e qet o differat ¢op of otthogonad polynon. ols, with
& Herar properiies ond  spplicakions
g on [0, o) * vt Changhes Polygronials
C—“,"’),?G‘)% e."*t + Haeredbe ?Otuwm:ds
Co,9) , 2x)= 7 Loguerte  polynomiols



S — p— | a— — gp—— W e . pe—— pm——— —

Hmj processes n saenct ond U\a{huﬁng are periodic
of wouwe oscllokery propafies (o.g hestoeal, WOWS, S?ann)

~ould Uke o ogproximeke +ham by  puicdic fuackons

W G- Qe EE——— e

Losic bwlding Wlocks:  Sinusaids  ( she, cosine ) with.

Aifferent fraquucias form 4 bosic o scilabory furchons
(senple war~onic osalladiony).

e F\u\c.h‘on!

V, otx, Six, ot e, w2k, .., cos bex, sinkx L

@Ox  se ol 2w- perodic .

We with to opprxiate o fonerion L6 wnt, @ Supu poSition

o bﬁswml.h';c g-nﬂ'lm-" 'to\ Yae wbuval [’“;“’]
- 2 \w\sﬂn T
6o & Fa ) = Qg + 0, COS X 4 Qq €O8 Tk + - +O CO5nX

o, WX +o, BN+ .-+ oSN nx

Y
2 Pale) = q, < [kaskx-\- o, 0 kx]

F«CX) : HSQ'\OMW"— PO\anon-icJ of- dlﬂru. .9

(FOU!'\U‘ ?O nomlal.)
O, b, : Powier coelficients B

Howa Q0o e G)\J - Y mmdu&t Q, o, )



13

Fund orment ol propusty.

T™he Fu\chs
\, oS x,sihx, <OSTx, s X, ... oF wx, shilx,

ore a‘ﬂ—soaoﬂal on t-—t‘!‘,ﬂ'\, Wl respeck te the
WAY product (E,q) = v
P Cq (_Tr £60q6dx

be\v\ogoqpl Wy condutiont :

w A g MEwn =0
o s mx otwnx dx = ) o Mm=w +0
<o nd
( SN X S Ax dx T men = SM...
- O N 7
™
g LoSmx s dx =0 mz 00, 2,3,
-¥ ' n= \,2,3,..

r Chhec uﬁihs Eannou ebne danhkes

s ("

1 4
W mx S X dx = -._S [c,os (n-n);l. - CDf (mw)x] dx
-W -

v

L

(Fﬂf mERN , M. I.‘L,%,...)

w
’i . s Mm-aYx — 1 s.‘n(mn\x]i =Q
M-n Mt L

(‘0? manwne 2,3 .. b

li- [ ¥ - ;;l;h%(ml-n)x-]ii:‘ = T



19
Due 4 . arb\noaonoﬁkj* g e.x?mfen
A
PC‘V-) 2 Ex) = 6o + é [Qk LLikx < b S\ kr]

% o~ Qr‘ﬁv-\gaomn L—Kpm&b‘, ond Le Con ‘R)\d e

Cousies cweflaews oy pjeckon (toking onmes produscis) -

L 4

(END= cliyny + & Yo.u (cos ux ) « %, (s ux,\)]
WAy A =y ~— ——
Pfod.u-d: i =0 =90
\:-Cﬂs O’ - QQ (',‘)
w
= 0o = (_E-'-‘—) - S_ﬂl-"(x) dx - i g‘w-‘:&)dx
G\ (T dax T
-%
1€men
(€, cos mx) =0y, c:;l)-b :é‘(o. (cos\x, o5 vx) 4 ‘o\,,(s::;xm)]
=o forkim ST

= QO chs MK,CPSH-X)

-
3} Qpa = (E. Cos tnx ) - S_,“F(x)cpsnzolx

(Cos e, ot ) S_':, ostmxdx =T
€ mEn
(c Sth onx) = G4 {{(, svn ) 4 i [Q (eos \x. ﬂnm)-elak(s\n\cx Smm:)]
 wm — N l

o K
= B (5 rax, Sin mx)

=D bm s (L, s ex) ) S::r{,(,)s\hmxdx

———————

(s eax, 5 ux) g'r Sntmxdx &« W
-



Tuus e coeflbicients & & trgonometic (Foure)
O.—Kpms:m

Yx) = B () = G + \‘z—‘ [O.u wskx + ‘o S.Cn\f.x]

Ose  opyen \:,.d-. _
- A w Ouptron t.dt'-c
touner cptq:iduts Go ° 2x L‘_F&\dx ron C-o
=L (T |
G, = & Sﬂ{—(x)cpsh\r dx
[ = A ™ [ ke ddx
w C Tr&_,(i %) S e
29  square wowe Cpuiod 2w)
‘——-
\ D € x & o S -
(‘lm-pﬁodic. exborsion : : | A )
- -1 -] T 2w v

w
1 1w
Qo = 6Hax =L -
;_ﬂ? YAx T'goid.! = T
-1 ST L' 4 ™
QA = %) feskxdx = T{ wikxdx = 37 shwux|] 0

L1 S
. W
bu = -‘1;. SKQ&) s kxdx = ";Tg W Wxdy « _r]r'k"’ kx\:

= rJr'L.( L —cos kw) = 1}5‘: - ¢-0)%) -_-.go k exrea

Z
_“kh.edd_



21

‘:Duﬁ -3 Po\.:nﬁﬂcanl ce dg_%'-u ‘ *

L-&-ESG\%

,‘ (x) o F\ Cﬂ.) - e

LU

foures polyconial of dagrea d:
[
‘QGC) o F;('A) = !.;—-l' T SV %« %’;s&-\'!m ! Bl

~ @ belter oppreximokion

5

Waher- dagrie appoximakiont @ (n odd)
) = Fax) s “;_ « < %—ki&\:x
et
\« odd

Hghar - dagree Touner oppreximaliont oL more occurabe .

(onthua  precadurt | lothng na oo -

fouder sordes (o We squart \iave

L 2 .. T .
FCY-) T n * '-t'rs"‘x-“;tr‘\".s“*%;r S S 4 .-
L 5 02
C 4 z_ G% ex
W=y
k odd

(we Aot comider hue HBee Uw portondk ond o tRealt qualhon

of convergence of s infiRte tades |
Ta s cose, e Stie) Conwerges  povkwise be Ba Squere
wowe [(x) ok eacth & oxcypt ok G pouts o

disconbinity X s o, + @, )

Ruwies Serea: ¥
(Ao tbegralt) ;5 goad  ghokeof Cpproxim oRon  of
fecrion CTQG\Q( senes: \oea oPproximakion )



