


D _ Keoma - %) (CM,{,«-—D.«,&B
| mer, L, = -

Xi = X{+me)

C’Ml - (’(i - KB (Cm,i-&—t - mm,.‘, |

| Xi - Xitme)

a(ﬁ His revised 4ree :
Dy L & Nitr §¢5; D5 depre~ds o x !

4rra

Sc‘gc
- G;u-m’el f('z; ;

‘ﬁ? Cinea L} l%;'(’ 4frrox’-mi€?‘~ |

. | « (C‘ SD‘,;\ | (mz2 1)
___> ?MN (XB = e:_{\/\. + me,b,'Dm ]
| - ~‘ 0

; : : Au ‘mc(emm ‘S
i ;
|

fzadsq S~ i
+b «‘“LQ&FQV 3.

o [ Foe)

(ch, Co = R
. / —Dol & Pi

|




[ﬁﬁEWTltt :} (iOUf‘ﬁW}hL 4143 £xumrk:)
B | \ - \2/
(x- %P2z - (X-XDPosy

P (xi- X&)

Cz = Pr2sy - Ras dvianard HE. f» Erm Copln
—b‘j\ = Piese - F"‘f WWA M&

-

Frie G@ék

\Aq’ - y) (sz — tDz!B :
Dsy = C : Cze = Bsy-Rz
- Xy -X
/ ‘*3 Dﬂ = sz - ?zg
/ C!\ - (XVKB (ng-bzt> '
/f/ T - [ ‘
(‘K«»"‘) n
ﬂzzq - ?23? = (Xt"’(w) (Pgeq, /%3 Pn /‘3’5
_ (x- |
F&ZJ‘{' - RI-3 = ([Xq"'::?) ( Pza‘& - Ptt3>
| ' Ky -% . ('K-» 74:,;)
Pasy = (,‘ t x:ixw ) Pae ¥ m s
= X!'/\({;Q%‘{ ’x“" Pz:ﬂ(— + (K - YQ)- P
X - Keg (7\" X ‘f)

?{23% = (X‘Kq) Pnj - (5(*)(|>P;3¢ /

(K\' K‘f}




Ef'(“"‘"‘-‘» *,,a &i,( Cik‘f-(;f%‘w’kthé‘g& Z—JQ-"*’T"’ c:’('?rc F‘fymmrr( @

| |
Npdele Daveked Pifderences

\* He ()wf(’fhc-‘(:w’: e akm + He Nﬂf'-“(f: Alg-;f'f&'tnm~

Sven N dete pauds + SOGEY), (e, f3]
|

- j)zﬁrmg —Hr-t «Ca\bu‘%g CJZ'(“ b‘n #5 ?"tf“c‘hlﬁwy;“ |

Flxd= P

Pl Kpud = S0 Fled
| K= Xew

oy [ x, K Xpeead = W"*‘ Xeend = ¥l X“*’]
g X - Xeta
[Xg Xy Xiere "msj - 'g:Eka Xt-rzxiﬁﬂ’] -

Flxy Xy et ez |

X - Xgas

Yé? A"A -H*» ah’\‘!.(?o"ﬂ'h*" [y,.,.,mu\ of degree (V- D S ghvar lb)/

"'> PM(*)-T FOxY ¢ FIx %] (x-x>
£ £ 0%, %2 %5} (x=%D(x-x)
+ £ Ix 02 %3 X4 (X -x) (X- 6D (% - )

+ F 0] (- xY (¢ <)



(2’

V cLle W'(\dh
The ‘ijican be f’&-+ ‘ﬂ:(’) Q*‘L( - .

-’rLC NQ{*JV( ‘P&[JQ -

£lrd L[ xexad

’ | LUk x:%1)
Xy, Qtﬂzj , ‘? [‘{&\1(33 ] _Q.Cx‘ x> X3z _Xq:]
, X5 X
K3 Qfﬁs} FLx xsxe
£lxs Xe')
1 973 Clx]
~,

Ol ok 4o g

,(:) v‘:r(m PN4(X> N

70 w{mx arf- MFGJ"

- ‘u\‘, 4’}‘7




| ()
Nodes 0] | $Ix3, S;(-,-:.L\,xm] Gl rambers hew
: ot CK"\'\"‘C'\‘ “'"D —\»L(' il\‘vQVf\\foﬁk A}&tfl{“’v\ ’

F,,,?(Q.'\; | a‘rb.;""“";b\.,y...,.ggl_g \

@ Q txg] f QEXF *Fﬂ] | ilum '“A‘ cet™
| ,°<f’ Cre Q’S‘cﬁe;f\'s Sur Taa (K) ’ -

(B By He mem Theotem ok Poly womerl
%4‘¢ffk\£’£”"“ ’ W 1< csvng 5‘\,{_‘

WG 2 {7“.((3()} S M Ldd, Wl

L L(, i:(p«m&.» T - 2 F@

\;:A"*F'& | ‘Mf NK(K\

(;"'T\ll

<§¢ Me g oven . cf;f A eta vrm;&;; X

&L\; Cueidy X D)

C nedte etk Difburiece > T A \
o ffcat ¢ §a Puil) e ok Lo
£ teor ro el wt‘\“[’(& f&)




o

E)cmr){.-l-— oy ’lLL( " }héc‘k‘:w?? u:’u? /H.t
Czif(%(’:(’h"—& Ty ]‘.,-{g\fr;)(&‘{\? r'dlfu«u-fz({

41»30 ?D’\h—{s E (x " ) ‘
y AL (%
N=E | PO = (X, -¥2) £y + (';';;% £,y
_ 06y - £0<-) g - x, 20y - x,£0c.)
; (% -%2) ('Kg’\(u)m
?nu:Zm ;‘,&A’("im e
£ ft‘b =y + €l S
Py =Y L XM ,,,,,,,,, | i y ’a.gc
'3 ;‘w4l |

X, | Lb B
—@(xbi fle) = cmd! mumbos € Lot
(\,f,%wc:km .'q[’ 410 lu‘k& < {

- _ ;tgv.'.;f’sc“-f~ Lok o precyeT PNALLe_[

Since B arTgr?M»\ Lﬁc}fﬁ'\fk,s Premde, ¢ Ao
hF{d,w ard 'Pw'r"\“lw»*" ds w’\’L—va dhet q’r‘thzgw‘

et

ge

—  Sea FPrecs e 2.5




? (5(> 1€°-+ #,Y_(.‘_‘ {_ﬁMKM
M _ ull

o

of et forclims

‘ LS -
Q;(uq)h.(um) {\(B - ay(w\ \4&1\(4—"“ -eg,,x

o r
‘ k ’ | kR avem
patie-s b /Awq )
yagsh vd (i) fff‘S o \

v




%7 71( a(@r.n‘fﬁk

ﬁmz»«/ogohg h @ L0 ?&?,Mm cels
CL&L Nfﬁs w /?"?f““

°ec recwnres on f‘z[&‘{em s

th?i: Pebioo( n"tﬁfﬂ"J‘-é‘V““ TS uSed

Sometime to wdsl bue b ity

’[7;)‘2 < ’ W kw( rm;../tmx F\)’Y pv»cwnﬁ (

| *P‘}'A‘ 4&{&,[ 'M:/L N wps

— m,g,L+ S‘“’ wa;au.: 0 $C /C‘H'Ms



G

|
IQQAQ( H“\)Stw ‘.[;‘erf’alihm (Q)c“fﬁf‘\ﬂi}‘ws

|
l,k‘ertra\;\’\\f’% . X ¢ L., Xu\l

s

(o ikcideof d\s vane)

%“ nar 8 ok Hut g\/ﬁlw‘hva Pa-(x) eC_f_f__ owterda

O, xa) 1< damgarove

gkﬁ”‘f\( . j;(e) ; ké[)ﬂ,fq.} | |
) o ‘ - 5P
/

DeNvies
Pai
. Lor
— Emh%(/ls ﬂ\ﬁmvr\c“o-f\ To— P ()(} “,*h \afg-/&(' 9] ( ‘- \"‘8\“2{ o
: | rb‘yy;o\nxl\) drec ast :ﬁ W»“’ 4Ccmf467
L P (b e 0y deads b

msT 2 OS‘C"\\’}"V’Vg .



Runge's phenomenon - Wikipedia, the free encyclopedia

|

Page 1 of 3

1t

Runge's phenomenon

From Wikipedia, the free encyclopedia

In the mathematical field of
numerical analysis, Runge's
phenomenon is a problem that
occurs when using polynomial
interpolation with polynomials of
high degree. It was discovered by
Carl David Tolmé Runge when
exploring the behaviour of errors
when using polynomial interpolation
to approximate certain functions
(Runge 1901).

g Contents

= 1 Problem
» |.1 Reason
= 2 Mitigations to the problem
of Runge's phenomenon
» 3 See also
» 4 References

Problem

Consider the function:

. 1
f@)= 15952

Runge found that if this function is
interpolated at equidistant points x,
between —1 and 1 such that:

2
'iz“'l ) — Ty
x + (i l)n

:L polynomial gets worse for higher-order polynomials.

-0.4 5w g6 -8.4 -0.2 @ 0.2 0.4 C.B 3.8

The red curve is the Runge function.
The blue curve is a Sth-order interpolating polynomial (using six
equally-spaced interpolating points).
The green curve is a 9th-order interpolating polynomial (using ten
equally-spaced interpolating points).
At the interpolating points, the error between the function and the
interpolating polynomial is (by definition) zero. Between the

interpolating points (especially in the region close to the endpoints 1

and —1), the error between the function and the interpolating

i€{1,2,...,n+1}

with a polynomial P, (x) of degree <n, the résulting interpolation oscillates toward the end of the
interval, i.e. close to —1 and 1. It can even be proven that the interpolation error tends toward infinity
when the degree of the polynomial increases:

n—ac \—1<r<1

httn://en wikipedia.org/wiki/Runge's phenomenon

lim ( max ff(m) - Pn(x)l) = 00.
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