Bemerkung 9.12: Gedampftes Newtonverfahren

gesucht Nullstelle von f(z) = arctancz

- f(=)
f'(z)

Klassisches Newtonverfahren  zp41 =2 +pr MIit  pg =

k Ty, f(zp) f'(z)

0 1.0000g + 001 1.4711g + 000 9.9010g — 003
1 —1.3858g + 002 —1.5636g 4+ 000 5.2066g — 005
2 2.9892¢ + 004 1.5708g + 000 | 1.1191g — 009
3 | —1.4035¢+009 | —1.5708g 4000 | 5.0764g — 019
4 3.0943¢ + 018 1.5708g + 000 1.0444g — 037
5 | —1.5040g +037 | —1.5708g 4+ 000 | 4.4209¢ — 075
6 | 3.5531g + 074 1.5708g + 000 | 7.9212g — 150
7 | —1.9830g 4149 | —1.5708g + 000 | 2.5430g — 299
8 6.1770g + 298
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Bemerkung 9.12: Gedampftes Newtonverfahren (lI)

gesucht Nullstelle von f(z) = arctancz

- f(z)
f'(zg)

Gedampftes Newtonverfahren Tp41 = T + Agpp Mit pg 1=

Ansatz

Wahle X\, so, dass |f(xzg+1| < |f(xg)| und g ausreichend groB.

Strategie 1 |f(33k + )\g)?’k)| < Ipx
(@) P
Strategie 2 |f(37k + )‘fg)p’f) < (1-— ﬁ) Pk
flay =0 2k
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Bemerkung 9.12: Gedampftes Newtonverfahren (lll)

)]
k| 1 Tp f(zg) f(z) )\J(:) Ty + )\S)Pk ‘f(a:kf:tm?) pk)‘ |Pk|
oo 1.0g + 01 152400 | 99g—03 | 1.0 | —1.4g+02 | 15792402 | —1.49¢ + 02
1 1/2| —6.4g+01 | 1.5708g + 02
2 1/4| —27g+401 | 1.5493g + 02
3 1/8| —86g+00 | 1.4692¢ + 02
10| —86g400 | —15z+00 | 132-02 | 1.0| 10c+02 | 1.1627¢ +02 1.08¢ + 02
1 1/2 4.6 + 01 1.1539 4 02
2 1/4 1.9+ 01 1.1300g 4+ 02
3 1/8| 5.0g4+00 | 1.0224g + 02
20| 50g+00 14g +00 | 39g—02 | 1.0| —3.0g+01 | 3.9569¢ +01 | —3.53¢ + 01
1 1/2| —13g401 | 3.8393g + 01
2 1/4| —39:+00 | 3.3886g + 01
30| —39g400 | —13:400 | 632-02 | 1.0| 1.7g+01 | 2.3983¢ + 01 2.09¢ + 01
1 1/2| 6.6g400 | 2.2524g + 01
2 1/4 1.4 + 00 1.4896g + 01
40 1.4g + 00 94 —01 | 35g—01 |1.0| —13g+00 | 2.6536g +00 | —2.69¢ + 00
50| —1324+00 | —93=-01 | 36g-01 | 1.0| 12400 | 24497+ 00 2.55¢ + 00
6 0 1.2¢ + 00 89 —01 | 40g—01 | 1.0 | —1.0c+00 | 1.9636g +00 | —2.22¢ + 00
7 10| —1.0g+00 | —78c—01 | 50e—01 | 1.0 56z —01 | 1.0240g + 00 1.56¢ + 00
8| 0 5.6¢ — 01 51g—01 | 7.6g—-01 | 1.0| —1.1g—01 | 14873z-01 | —6.78z — 01
90| —11g—01 | —11g—01 | 99c—01 | 10| O7c—04 | 9.7844z —04 1.14g — 01
10 | 0 9.7¢ — 04 972 —-04 | 1.0e 400 | 1.0| —6.0g—10 | 6.0104 —10 | —9.66g — 04
11 0 —6.0g — 10
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Bemerkung 9.12: Gedampftes Newtonverfahren (IV)

gesucht Nullstelle von f(z) = arctancz

- f(z)
f'(zg)

Gedampftes Newtonverfahren  zp41 = xp + )\,(f)pk mit p =

F a4 A o) A
— < (1= 75 Ipy
f'(zy,) 2
(1) 0 Far+2Op)
k| Tk fr) ) | 2N | s+ 3 e || en) | i
0O 1.0g — 01 1.5 + 00 99g—03 | 1.0 | —1.4g+02 1.5792g + 02 —1.49¢ 4+ 02
1 1/2 —6.4g + 01 1.5708g 4 02
2 1/4 —2.7g +01 1.5493g 4 02
3 1/8 —8.6g + 00 1.4692 + 02
4 1/16 7.1g—01 6.2593g + 01
110 7.1g—o01 6.2g — 01 6.6 — 01 1.0 —2.2g—01 3.2928g — 01 —9.35¢ — 01
2| 0] —22g-01 —2.2g — 01 95g —01 | 1.0 7.2 — 03 7.5510g — 03 2.29¢ — 01
3]0 7.2g — 03 7.2g — 03 1.0e4+00 | 1.0 —2.5g — 07 2.4856g — 07 —7.20g — 03
4 | 0| —25g-07 —2.5g — 07 1.0e +00 | 1.0 1.0g — 20 1.0217g — 20 2.49g — 07
5|0 1.0g — 20 1.0g — 20 1.0e4+00 | 1.0 0.0g + 00 0.0000g + 00 —1.02g — 20
6 | O 0.0g + 00
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