2.Polynome |

? 24 Hovwer- Schema "

Udinibon (21)  Eiwe Funkhon p2R =R b
P:€C—>C der Torm

n
) n-1 k
PO = GpX '+ 0y X +.+ax +0 = Z_.QKX
k=0

4

/Vm{l* . /Pobg,now\ M. ine ?OL\QMM oW .

Die a, € R /a,e C sind die Koef zienten
des (PUQA(»LGM p. -
bt a,#0, no RM(S{: n der Grad P

TL(R) / T (C) - Mew%e_ aller reellen /
‘QUW«PlQJXevx PUQ*MC, ww. Gvrad < n.

,POQAXV\,O‘\MQ, loooon wde gu hg wit dem Homer-
Schema  wowedem. (DQS\M:/DM%E mam

PX) = < Qawx +0py) X + Qi W q4) X +Q,

1) William Geov*cae Hovver (’1786*’183?); Rath



21
AL%O ritomue (2 .2)

HGY‘V\er- Scﬂemq

Ovh (1“..1 ® o o o o q1 00
b Xbuy o v g %by gXbs

X lb\ﬂ-llf} bnwzj' o bof P

&ng&’el poo = 5%°-3%"-6; p(2)= ¢

5 =3 . U =6
-10 26 -52

=2 |5 -13 26
2.2 Q\mlm\gsieh\er

L (p) = { [ (anX (Mpoa) t iy ) (A+60-4)
* X Utnz) + Onz | (1+602)

;X (/H'}lo) + Qo} (4*—6‘0)
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}A‘\z: M\&%PPAKQA\GM{M, 6\%" AOK&L‘HM?QMQP
"A\mmuﬂ)h'pb‘ Her QM‘M- :
%Ue) = 2 o, (3"
@rs= (4+60) TT (ep)(4+6))

Umeav(sfevuma U. A‘OScﬁ\alzm% g
| 5| = (Zk-‘”l) " Ops
—

TFur il zu e Polymomgrade 1
QM%M: dao HE:TU-SMQ z"\aw
stabi Lim Algoitimus |

UMRrpvc)m}a'mzv e Sin der RMCk waris -
O.mlgse. nadl. Wilk(hson1):

| {L(p) Wt exalder P wed L ein
Mo, o e et fi
Mod&.mew\'% agf-: Qi (’H‘Ek) .

D James Haedy Wilkinson (1313 - 1486); London
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Wavmus - HM% mt ahec die Auo =
Wertwng v DUX) tin SChlecht Konditiomiertes
Problem !

Beispiel (23) (nad Wilkinson)

p0) = (x-10) (k-11) (x-12) (x-13) (x-1¥)

= YT - 60 %t + 1435 ¥% = 47100 X~ +
+ 101524 X — 240240

=— PMS) = 120
AholerE Mo, dien KOQ«W(%{M@«A q, = -4#100
2 @ = -17093  (anmdere Koefpizienten
Wwverandert) | 10 folat B (15) = 345
=7 j?&\erverﬂ‘a\rkuu% e Q.3 -405
diec Nullotellom  (MATLAB @ toots )

X, = 31498

X,= 40.83%2 + 207094

Yys= 14554 £ 160164




2

2.3. Nulstellen vowm 'PoL! nomen

¥

Satz (24) Fundamentolsalz der Algebra
Jedeo 'Pv&?(v»m vwnm Qvad 21 fak anC
Wengotomo RANL. Nullotelly .

Bewes . —> FTunkhonew Hheovie.

Rl&erw\g 29) |
Tedeo ?o%wmm pE) wnGad n 2 1 Lamt
mh (ber C) am L\‘\/\.Qa,r{oﬂdw Z&ﬂamz
D@ = Q, (2-2)) ... (2-2)
Dabe nind die 2z, die (midk %mrmo\&&
Versdiiedenen) Nudlotllum wne pe2).

Beweis 1
@ ’PWW Lamon “Mob{vioue/ww“) d.h.
P’q’(PM“'W‘) %’QA.P=Y\. P Wqﬁzm

= o %\‘o{: end . Heohmmie Wm
@), () wt

PE)= 88 4@ +1(=) | gad+ - %mtq,
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Beispiel 1 p) - 5=*-32"-6

98 = Z+z2-2

hz° - 3z—z+02~6) : (2°42-2) = bz -3
(5',33-1— §52%-102 }

-82%+ 102 -6
—$25— § =z +16
Rz -22
=7 pR) = L(b‘z—zz- 1) + @22-22)
S(%) 'T(?:)

@ Spe%{aﬁ%aﬂ, © 9(?) =2-% Rineares (Fo(’iamm

‘_> ~
P = p@&(2-2) + C,

| C: Konstante.
Sk mom Z=2Z5 2w, A0 Wt

Pl®) = P@) (2-20) + P(o)

Tst wum 2o tive Nulotelle vow p ( @xishert
mad MO\avv\;ez&quale% M keRok

D = D@ -(2-%), gudp =n-1
CX@(LQ&!‘ Wa% M {.«‘A\r PE) .. Utswv(%.ymk '
L



e

Dej. (2.6)
z, € C haipt R-{adke NulloteQle vow piz)
P durd. (2-20)% Aelboc it
fedwdh midik dund, (z-zo)w.
Fo\gerw\sen :

o Jedsa Rbynom m-tem Grodso fesik

n- Nullotedla | die Ahrec el =
m’r madl %H:awk wecdam, |

o Kein Tlynom e WA Dealat wv\:eﬂm
oo 0 Nullotdlon, dh. hak p21= 2 a2
wemigpleoms (1) Nwdbatellin, | 2o fotafe ©
Vk: ae= O

Jdenbtabsakr (2F) (Koeffzienten vergleich)
Stimmer, zwes P%m P(Z) = ﬁ A 2" wad,
Na kzt-ob( 2 g 0+ Sillow Adoercin,
Ao . die Telymome %)Zm&, dh. Yk:0,=by -

Bowcis: @)= p@I-a@) = 7 (aubo) 2

K=0

Sk ) Nllotellonn => Wk (Qn-be) =2
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24 Nochwmals Hormer- Sclvema{
WVW mobwmalo OMJ‘ die Zer&,%w«%
P(Z) = P@(2-%) + P(&) (28)
Ln V«MJ Sekeem P(z) = ZQK Zk,) "5(2)-;2. bk?__K
k=0 k=0
W ;

n K
2 Oz
k=0

n-1
(220) Zbz" + pz)
%i b =" - V\Z-i(hzo) 2 + plz)
K=0

K=0

I

|

h-1
sz\n v kZ— (bk-fbxzo 2
=1
o P(zo) e bo'i‘.o

Koefhizienten verqluidh, arqibt -
bh—fl = Ay, bk-1 = O+ Zﬂbk )g<=1”"’“’4)
D(Z) = Qo+ 2,0,

Mes w}s‘m&)r %?,moh der Rekwsion deo
Horner - Scllemas e (2.2))

=2 Das Howmer-Schema 'QJLQ/%?A“' (meben \)(Zn\.)
ZJA,%QW/QV dre Koe%z(ew\—w VO '\:5(3) ,



Beispiel

Pm:x3+x2'—x—-2.) ¥ = 1
1 -1 -2
]
1 -1

= P = (W +2x41) (x-1) =1

Jteration der Zerlegung (23)

P(Z) = CO + (Z."'Zo) [C1 + (2-20)‘ (Cz_'l"

N =~

%=1 | 1

-

+ (2-2q) - ( (2-20) Cn ))_’

. K
k=0

Dh. Mom erhalk 2ive “U.msorb'ervwgn o‘eS
P&?rum p(%) modh TPolenzen vwu (Z-2o) .

Die Koe%z\'ew\'ew Ck Lamen a1y mbec 2in

\/\‘f@ojramdx%zo Hovvier- Selemo.  Sechwmen !
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Pe) = X+ X =R =2, Y=
LN et S
Wl | 4 2
e
Yoo e
EXO

D) = (K4 2% +1) (x-4) =1

= | (x¢3) (x-1) + 4] 0;1—)—:__’1
= [ (1 0+ 8) (xt) £ 4] (xen) =1
= _1_‘(X‘4)3 s (X-1)2+~L& (x-1) =1




BeifEiel (2.9)

P = 30 x°+10x" -2x+ 5, %=1

3 10 -2 5

30 40 3%

%=1 |30 %0 % 4“3
30 {0

=1 [3 Fo 408
30

%=1 (30 400

X0='1 30

= p(X) = 30 (x-1)°+ 100 (X-4) + 40% (x-4) +t3

Welde 'BZMW\«?\ b die Koe% Cre ¢

M .
R=0: D@ =2 Clz-zy = C = plz)
=0

k=1 : P'(z = i Ckk(?'20§‘1 —=> C = -= P(Zo)

k-2

P (% Z G ke (k1) (2-20)
=$ CZ = ’31 P"(Zo)

USM.
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Au%emdn C?(\U: (VM.%WOVQZ
Ve © = 5 P ) (240)

Da man ol ¢ Wit dvmw vvgfojramo\'{%m\, Hovner —
Shoma, beredhwen kown | ecbalt mam 2ount anch
alle Ablrtumopn v - Am Zo.

Seket mau (2.40) am Pl = :ch(z—%o)k o,
=0

40 2Ralk mam die Taylor — Bwtwicklma deo

PG?-V{(V\H\MA P ZuUsw, EWCUAWPMH Zp ¢

48 k
P = 2 Hp ) G2 | (2m)
=0

T dao 'sz)\s‘){& (2.9) wrhadk mom also
pl1) = '3,
ply= 1108 = 103
pl= 21400 = 200
pi= 330 =130 .
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2.5 Nullstellen beskmmung
Wir Beodheerbew ziwtn M% \/Qﬁigagw(’/v\, ZUc
N\AMQ/UWBMHWW\MM@( — die sidh mdhk
e Q] /Pcre)zfnm amwerndi. Lovomer .
Nodmals die Warnung : Die Nullotellons

b%’(\'W\W\,M% (Anoberondece VW PWMM)
Ak P\M% schlecht Kondihoniert !

Bisektion
Metheds dec Jw%@rvauﬂxa%{erm% Zue
EMS&JVAe{SuM% enee Nuwllotelle Vo Peo.
S o lab] — R rive SH\'% Fondetr o
pnd. oelhe  pl@) - p(b) < O
A\%ui\va\uo (212)
Start : ¥%,:=0, ¥%:=b
Jtewkow: Far k=12, .-
"3"2 (K N2 2
Follo | px)ply) 70 ) Xoi=y

Sonst X =Y
Abbvud&,{aﬂo X, Yol Jedloan !

und, -




A&A

N=¥&)
A\ N
A R\

KA

Pm = - x5+- 10x%T -36x + 56 X - 3Bx+ b

0 3.7 3R

1 3% 3.F5

2 3325 335

3 3T25 3.3315

Y 3.13125 331315

5 | 3.73425 3. 134335
10 | 333203125 3332226563
20 | 33132050705 | 33137050896
1% | 3%3205080% | 333205 0303
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Newton - Verfahren

Algovdbmuno (243)
\’%N ; ol %
Start ¢ X, N a‘ner\m% -va X
Jterakon @ Fur %=041,2,...

w)
Kt = Xe T _%((i—k)'
A\o\)mtﬂ, -%O\,Ufa len‘“Xb,\ kfllwv‘

end.




3

Mﬂ(ﬁl CPXY)= X +10xt =26+ 56 X%-35% + 6

X

R

O | 9F

1 | 3.F350 60761
2

3

/i

3.7320 14098
3.3320 50803
31320 50808

(3 Xie,

0 34

1 2.33%6 241406
2 | 18353 bb859
3

L|~

5

2.0131 44300
19993 33336
2.0

MATLAB - Be{d-.‘.i. :

k Xk

0 3.3

1 3. F41F 4104
2 | 33322 86216
3 [3.%3%20 50952
4 [3.3320 50308
k X

0 3.3

1 | 2.9082 4“Ytot
2 3.00H+1 F018>
3 | 3.000024%21
+ 13.0

p= LA Cna ... Qo] . KOOW%M@M Wis O
Pol\fvak (P,X) . Anowedunmy W PX)

poly der (p)

Abokyrtumg des 'P«r%nm P



