=

a0, Vel 8 ol B #F + i S ¥ P e [ = P ]
i - 3 s o o e
Fuagnalned am DSl oS "F RO~ A % A%
Zo5@el - Pessdakn o Qyrem Ex penmank S—

[€e) [0 [ [k |5 [ & 1200 z,ooJ
Ver(n) [ -3000 |-3A,65 | 42,13b] 28,44 | 45500 | 33,69 |-67, (34| 3,8

Ael i ki grakkt Fupekon , sondwmn. agueoxicaty
= > NSRRI LoahsSd-2in@AeM dou X, xXx  UNwe S ainicia SeNCUA

(‘}8
Tl L) = V) |, o dasd an Bk 4 (i= A... ) S
dit agproxmiote funkchon oie ok Y (4;) efst.

A Polapom agprexinetion .
DLt A - Rgnom 0 -dew - Gracs o do Vanaba € i3t eine

nuwe A Term

Imeosreudovadion iy Wenge A, ¢, 17, .
Bhit) = astast razt® 4. ..+ ap" 2 e\ﬂ&%ﬁﬁm " OmS
Anx0 Pecusrpoet
Ca W) = A + 28 A U % 743 enn g0 ict s ein Py !
binhon 22 Be Munge allo olynone  youAbclstgrad n kloh 7T,
[T = 50, 2,78, Bk 6baet?, 2]
Audawendadsadt dis Algebo.
Jdes Polynom  Kaan andet) in binaasfadctoes Tt wercln,,
div. Palt)= an (¢ -X)(E-X2) . - (£ =)0
bt NEC wad (=4, .. n

(1-2) (443) = 4% = 24«8 —¢ = (%4 —¢




> 1, &nd die AMllsiblen. o Palt)
‘ hm‘/] Plynowe. -+ Graolis Cnagp{mm A Dustelle,

w Waadedk 25 Sida. bed glom oz um das
NuMpolynom  Prit) =0 S s

Qaundlage Yar aie Polypom interpoledion -
Appcmabonssa iz wa. Weiosvadd :

Ry jeds Sledyge Tnktion £ ~Lab] — R und 2u
)l Genauighait & >0 existet &N NE€N und en
Polygnom (), vo dasS V't € [Lab) itk

]




Lzrlak:mfm‘)bn_. mit Lagraage...
h(t) € Th , S0 dass & (f) 2

f@ cdyu  NUSSuserte
/]\mfﬂ {¢ © Otufesklla
Aty fi : Stateuset
> : LAGRANGE /nkrpow‘onbm@nam
Pr (D=2 L) -
te € Otakeskle ,dam gtk /alte) =27 Al th) = e
- Dao it ofmlt, wenn firr L (L) Rlgendes gilt -

: ®) (%1
: L (Re) = 5 ‘ €9
5 A =1
R /4G ?ANGt R)P{jnan'\n_ a0 dofrat als:
{ - N =5l
;: Lt = U_Dg (40 - tj) | G S
CiTH |

T (fe—tj) (o ik
meoéynom P l{(ér,) g o Bl
ﬁ g cr ([a;b]) ite o tn€ Lah] yad }-Do,-- RERACA
Pa(£) ~> (AGRALGE Stnes /nkrpﬁ&z;bommgwmo -
Daon gk 6 oln & €Las)  {1) D) - @-Mj)Tr (= @)%
- (FelherS-skey) =M
lm [f&)-P ()| & T Tf_ (£ -t vt ,

(nvd)
Rgielf™ (3




L2 lokpolation mit Mauea. Fobyaca..
Oeuaton 'Sele M‘}U*P.«::Q(‘.kﬁOOS’PDfoncm ;
Pott) =00+ 2, ax,_‘ﬂ‘ (t-¢) Gx )
Aus (5 4) 0 Pat) @-r/(: te) @(f o) (£-¢)

+@(6 Lo) .- (t-&.y)

fo, fou o, - Loz %r\m’\ ams Ao fol

. t}mdbgcl«.uhc\ e ek Loerda, -
(: {l "?l- 'FL“A -r[."?-; t=A :L
=7

| . o =
1 1 4 %

SR NN

2 43 fs\ fz_gl Liza 5;9425

| . e Licl o
4 ty fy © fe, — ‘?4-5,51.{ e E} O4ZBY *

-> f?a V(je A~ Laﬁ;macga st ey erfocdur Qiren SR MindiuFiadhieen
':r L=
\.r‘

Jr' /Jr“"/ﬂ Ll rt"f( LA q pre lag Y woroela ],\‘lf_p F (&\{’a)\}

i
E £ Rlgt in girzebnan %:wm R Biffrenen.
S, o= Aot @ — {0 b0

o 6{_—‘(_

\f/' f’f\""JLl fﬁ,

@:’? ol e Y {on = sl “AL('JM ey

UA— Aol kg =ity Sekony

M\Umr\si A -)rek e, Qur Pogpualdiueke  dus
&G@m@&mm Ae=f « for =4, ,n




A) EngendideRrn © to 1y, . tn
2) vbolivwen = ao = {5
S Mo peredare £ £ =,
' :? =90 and  ak= Jr < SR YoelSaeren G @%—&m_&ﬁ)

— Ji's Rxoerdwees AR pelen i SAGWEREA Moy

-ﬁ,‘ = ‘Péwf

'fn" g" = l‘:(‘,”"tl_/_ 7 ('.:t'/'f"rn

Ll Hemer Sema. & kol ARgoidnaus
&&_WMS antdS fu(:_‘jmﬂlb Gum v Skile 1 =

\r\(_.{_)"' Qo'\‘G.A‘t 'f"ckz_'{'_z ---+qr\—4t &Qn.{_

ES Fonren Soatl dar FundchorSuest als avda ol Adleifunaen
des Rfymoms au dieser Stese berectuk Loesdi .

lolee  Sukzessics AusHlampen
Palt) = as + 4 (a, +¢ (QL”:(“- +-t aw*f‘a“))))

S '-.:.‘_"'\ =)

Feapel: n=2

PZC'&) = Ay +t(a4 1"&6\1): A, +a,t *aa‘&a

Aorki €+ Ae Betdinunng wind bfécuéubyt da. teniger Kl fiplivahonen
HMQ A (Pluec e vermieddeq )
T | KAassino I HoZNER (ﬂo\d)\hono.r\ ldubm
e T l - Q\quﬁ
s ol N N n
O mm )

e of 1t




Wit GeReenkn * Cai= 04, Ce=ActCer X , k=nAp2, 40
KoSst S @n PDEOT}OM
p-A (+) :ZL;A C—'{L-A 2Catiltat ‘ngtL &3 Cni:lr\wf

b;ﬁctm,(so Aass  Hk
TP -Gt (L DI )]

@améﬁa{yé ¢ = Pp(d) = 5 o
D 0 BUBO® ©F oy oy

Mo dewk - rlwsv bswen D (d), (L), PylEl,...
Erecurek Loesden
/ r
. LM A) . (m) (en+4) . (m) (m+4)z
QUCui*hQ’) L R ~. V. I y K r— Oy
Pat) an” B0 s a el .. | @file ol
A . [ ‘“—5}7aqr£ an“‘ é%—) - aiﬂ{%@ f‘{% ,
-an (+) &/nm// Ont m ané u)‘z/ / "‘7
ol ont by
d 2~ an (2)/ - t/ﬂ.tﬁ'& E)
0= P el = Pl
(n+4) 4 (n) n-4 fo)
an "F.]_} D ('t) aq

—Yik dem Rt So\:\emo\ Ran man leo das Fbi{-jnom 0ue

CLICY MA‘\W’\GQG
erhalt mon ane DerStliu

Gleiduesy

,umcu,\,r@

Pa () <

um den Runkk € =€

agt + a® (¢ -T)va (¢ )%

efRatnd an eir Skl T aunsien.

y dv TTAYLOR ~ Rethay)—~

Lt Gy (t-8)"




%%Jn(lm P2 @) =t 2{ ~St +b
;lbwm/bt( CUA &\Ldlaz. = 2 woal TORLDER-S. cuueRn

R)->|a 4 aé”--z a}'- S al=

I_'L;‘

4
i |lm tatas z)ga, =20:0 B 2(5): 40

Ple) | as< a?‘fl*z 4'=-6 |
| 0142 TaP02

i i i i 1

_a’étb:_@ b ':)'-\\(-2) 0(5 _? Pl'ﬂ(z @

,,,,, I I i 1 ' I

Loswyy: Fa2) =l Pécz)-— CZ)_A?, R'(2)=¢.

TAYLOR~ Peirnentun

R = () @f‘?ﬁ?@“, 20 £-2)°




MEViLLE A&&ee\;\\mg
AN /%éweﬁuné) kS nfepolationspodyroms e gegebenun
Sftfestdlan. €0 vl gragberan Stawekn fi an wina)-
St £=¢€  ohne ol dus Rlynoms

S e oniaas Epgaugs daten : £o, e, ... tn  Stalestellin
foo i, f St
£ Answitug g3 Rrmiton

Agoithaws . for =4, n

fv}“ (=0, ..., n-k berecire man
(@) ]3(, Y, J'o“” i

tite — t

(b) {i = Je %)ur nNouckske s K
Lud
wd
—> 25 it pn e fa




el 1O L”L_L 5_ -7 NELSON - lnkrp&&c\ixom ;Q)Qrm sl
] 00l [2 6139 T; ]

n | mamEiatt -5 T Ueloh ok otald o
flloy s ad 12,6 £ e W N I P S VR =95 Y8

T AL ToNS | -

8- SiEfstdln b, Sfiftaete £0 —> ges. : Funkion olucle ke Pantic

Seigrpsphne

i fraiu fescai-4i Brre Clnunag dsSolanti-
D er s

AP | s e s P, iz
A .
T tr — ti«

o Qo Qh\

1 A4 AS: e

L b 48015 0106
3

k

) e) {% (& &) o (-6 )é

39 b 05 o.ub 60303 (E-t) +has -LUANL)
= QL+ OA8L(¢-O4
t 0 Vi 2 3 rQZObé(é ~14)
— - pify— ASOL || 100305H HE-4uk
LS I _r_L L K s n==5 ”(q'f_;f. £, = (“_'J‘: AL 00 — U H ." :(t Zlb)
\: 1208 ¢+ 2

%uawmg au dor Stelle €20 ¢ [ (2) ~ A, 655

Ivevice - n=3 , Mgty vge. reonky




2.5, L2 - Appoximahon und Othogoned polypome.
Lo Fanktion : Munge dor Lo~ Radthonen i [ab]l ¢ R cot olehaivt

durdn e Mauge alles Funktionen {10, fov clie it

Ldicbmcjs{?wkﬁcnm Wit 20 undl Fe (a,b)

S i) Pk < o0 gtk -

Mit ) = 4 ot du ASande idechises wat 104) 1 o 1
Xe R", donn gtk B x IEY xy

= X5t xE4.t x>
=< x, &>

(pnaed JAodulek © Be fom bann of$ Jewoicpetes (narts ookl
"B Urerform) besotken wercken
Mt 1L = [abl wnd KF0, §O% o = /[ weMlilgdt
g+ DTN, o = LPW), L2 =L° cot) ) olt
(2 -fia?@‘:s't:@igﬂ ;
Mo Sudat e Folysom Q) € T , dad clen RAL im
Qare der L2 —Morm it
) = Qn(H) I, —> B |
> Greeltt man das fnitgrad S0 it der Gumme.
cbe alle  StukStere , rummt an  olas wH)=1 st
80 ehald man die diskcke [~ HArproximedion (Folr 2)




.52 LUMNUL&QS%@'DM’T\

A
& 0 Q) =2 5 GPW) el pild) A naph. Bemspotan,
=0 P ®)

C N4 el ReR.

T K= (E:-) B APED XY
‘ /t) Q'n GZ) O\e/|+mt1-az.t +... T ot
(2 lleall = l)e, )= Monome. : A, 432,... " —?Eaéﬁﬁmt;lﬁgaa/\,
¢ 5 e, Otoromale Zans  OZtoGOAL: <ed 2250

ey | Neqll = <e4,g4>= A4 =<¢gz 0,y |\

]

2 Pof.@nm el @ tncgonad &%adu; wena
CRM, Bitt) >z, = 2 4 t-{;
Dam ptt for oic WMW@SMTORBL )
0 44) - Qn (D15, = <86 - Qn() T (1)-Qnld)> 2, »

= QL% 2~y 5~ <O B o +4Qn, AN,
=KLl 2% Ol FEL8 Bbo s
= <~ff)‘z 2 =KL 2GR 2ot it 2Ptz
= nfnt- 257 <¥°P>m+2% <P Bz,

| =0 (a,c,.. ) —min e
Wnbeeanie,
_3_@_ [L:‘OCLQ )!q},[t)?z,dz_ 'F(f) (X ) .3 .,p\u f(w%w
66‘5 -—(-‘?,IJH))Z :z.] ajg =X “‘694“/4/7 \{

Q.-)( E = O . 1,_%_./
3K - X=3 Ny

it - A {P) ), B ], o

2=16,Cp ., ] vwd o LLLU R Dn, . EQ), R )
—> 33w \6) A M:\}m\tﬂmjt\spﬁ’q&m& 1St e LQ_S\Ar\j oS
Lirggsen C\\m‘\c\«my%%mis s | phx =b




é'ilcwmrmgcaogmm,dmunabh wa t
LQal),FW)>9 0 = Ja®wl) Qalt)flHolt

e Lt o) (28 o pott)) £14 ok

£ 3de & ,ﬁxbw{.ﬂ Pelt) P (¢) olk

c Zteo ciu L P, £LE) > 2,2
{@nlB), Qnlt))z, 27 {Z 2o ccPilt), S o Pt D2,

= 4%t (=% api)) (E% ciPilik

= /c;\b (+) [Co‘f L+ t%t..x Gt}
v [cf;‘c\{; + Gkt 4+ .t Crgt"-k

[otat rotP+ i) (G tattGets Gst’]
S Q¢ GG Gt it Gtd et + Gt G GEY G G ¢
b mtteGot t G T GG LT GC&‘*GCE" *CaCaczﬁg
- C;;.s“:‘
= Gl eett (2c.cotet) 2+ (szzgs*Zc«Cz) %

+ (LGe +GEEY t202¢3t° t Cs
3

=2 ;=0 C;gé"{"
j L o A 211113
0 Gl | Gl L GG
4 APLERIA SRR LA A M
2
S

GIGT | Gl GG CrGE?
QQE’S Q&{h C,s(z.és C‘jétj




Acfap

®) ‘=

(R, tdc+\> - 4° w(f)Pﬂ)P(f)d,t {“ ()
B

_ =2A = LO Pa / 7’ B 9:1
Wenn Pd) keing Tnlehon Loar. , e en Verior 7
fal . L=y
<AL,;XJ>_2_C (-35\_]

ﬁga” a; =4 wat dies du Fall , woenn x; twat X=4, ., N e
Orthonarrolioasy Bilcen wm

2 55 LM)% mc.gp QL%(JEQ(I_\g
(O (&)

Sethoepnalpotynome. ust LR, B >= 14 (=
QrsOn die LWl o Gﬁwid—di«ncﬂs-ﬁuwﬁm Chaiicfensxot |
BetOnat wodin Lanin diesk uat Hif en JBbisonsfrg -
Beispied : W
4) Legendre Patynome
=4, Lab] <[4, ,|] R, 2 (t)- 2
Prva= a1t Pll) = s PR ) 540k -

E@ P 2t e-fa - 31
3
L (3 )ﬁt Sa z,t3 ST s T 5 WY
0

i [%IL?‘LL@S‘% 213 4&)"—%*“ CEIE
| g
b

wer A

Pa_Lk]

F i [1 )[& -Doe = / 'E'L-l' E
[ - Fee ]l -2 1 q?'.'o L %D
(-—'> <PQ' Pl> ":-O( (pA‘; P{)'-'o( (PQ_,PQ, *O

j. WH) ="V -P,

l—-") ('L;(' O AN O ol DL LIV




Orthogonalpolynome

Besonders geeignet fir die Approximation von Funktionen sind Basispolynome, die beziglich des
Lo-Skalarprodukts

b
(f.g) = / w(x) f(x) g(x) dx
+a
paarweise senkrecht aufeinander stehen, also:

. ‘ = '8 fur i # k,
.‘PJ- P;('_I { 5 0 ft:]rf: k_

Zu jeder Gewichtsfunktion w(x) > 0 entsteht durch diese Forderung ein Polynomsystem (Orthogonal-
polynome). Die gebrauchlichsten Orthogonalpolynome sind in der folgenden Tabelle mittels Rekursions-
formeln ausgehend von den ersten beiden Polynomen angegeben.

w(x) [ [a, b] Rekursionsformel (Name)
Po(x) =1, Py(x)=x,
2n+1 _ n
1 | E—1‘1] Pn,l(?f}= e 'X'Pn(x:'_m'Pn—1(x}
(LEGENDRE—Polynome)
To(x) =1, Ti(x) = x, Ty )= hz-A |

[—1,1] Tn+1(x_.]=2x- TH{X}— Tn_1(X)

(TSCHEBYSCHEFF—Polynome 1. Art)

Uu(xj =1, U (x) = 2x,

v1—x2 [-1,1] Uni1(x) = 2x - Un(x) — Up—1(x)
(TSCHEBYSCHEFF—Polynome 2. Art)

Ho(x) =1, H;(x) = 2x,

e | (—o00,+00) | Hnur(X) = 2X - Ho(X) = 20+ Ha_1(X)
(HERMITE=Polynome)

Lo(x) =1, Li(x) = —x+1,

- [0, x) Lovi(X) = 55 - [(2n+1 = x) - Ln(x) = n- Ly_y(X)]
[ (LAGUERRE—Palynome)




