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9.4 Newton-Raphson Method Using Derivative

T;M%P.v\‘!-&

stadt Sebante :

_"’(,“_g) = £(x) J.'e’(x)s

C 4 0'0) ot
z*)g "l

CTatlw ;‘En-&wla&lmb)

fix)

s
f d&A

e

£¢0)

-F(K-l-r)-:o = J-:- ——

&)

Figure 9.4.1. Newton'’s method extrapolates the local derivative to find the next estimate
of the root. In this example it works well and converges quadratically.
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Figure 9.4.2. Unfortunate case where Newton’s method encounters = local extremum and
shoots off to outer space. Here bracketing bounds, as in RTSAFE, would sa.e the day.
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Figure 9.2.1. Secant method. Extrapolation or interpolation lines (dashed) are drawn
through the two most recently evaluated points, whether or not they bracket the function.

The points are numbered in the order that they are used.
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Figure 9.2.2. False position method. Interpolation lines (dzshed) are drawn through the
most recent points that bracket the root. In this example, point 1 thus remains “active” for
many steps. False position converges less rapidly than the secant method, but it is more

certain,
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Figure 9.4.3. Unfortunate case where Newton's method enters a nonconvergent cycle. This
behavior is often encountered when the function f is obtained, in whole or in part, by table
iterpelation. With a better initial guess, the method would have suceeeded.
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Figure 9.1.1. Some situations encountered while root finding: (a) shows an isolated root
x, bracketed by two points @ and b at which the function has opposite signs; (b} illustrates
that there is not necessarily a sign change in the function near a double root {in fact, there
is not necessarily a root!); (¢) is a pathological function with many roots; in (d) the function
has opposite signs at points a and b, but the points bracket a singularity, not a root.




Fixpunkt ~ Virfatren r
uh‘['ormu.-\a: p(x) 20 - x= CP(X) MicH -
&'uo‘edm%.

4
efrj =¢x[0(-x}—%—; = 0

a) 1+x = 0.-(-Cx‘o(x)
x = 0A4 ea(f(x] -4,
b,(x) | 6,() = 0.4 explx)
w=ki bl =5t (4]

b) exp(x) < 4“‘ = 40 ({1+x)

® = " 4 (4*&_

4
¢z(x) é (g - 40(4.‘*) e

.__,::0.2_ 4{4)
¥, =4 : {):(&}-4‘%




Fixpunktyerfahren
e ' F [ { 4 X = (b(X)
CC:V{.}[‘CL(‘_".S I%ﬁ-m{ka‘ﬂ.)

|
|
|

]
i
]
I
!
|
|
|
-
X.

0 i je1 xi-rig X
Monotone Konvergenz
X
i : .i
! |
| oy e = - ( x.)
: | : Xivdq CP ‘
i
I : |
: i | |
| i e
!
| I “i
1 ! i
| | 1
| i 1 L]
: | [ Qixi
| : |
i
| |
I : !
I: g 4 ¥ —
L o %2 § Xist X

Alternierende Konvergenz

Kc:nv’cr%cn.a bed.: Kontrehiercle Al L:{_/o(u_n%:

1o < 1




iy Ty il s|p-1t"x| & p [PzIN\ 19P SunqoSur) Joure ul y S|(x),9|

A
1> ¥ S|(x), | uuom MSTIIOAUOY gozoadsuoneIa] o(Jd
zuabiealq zZuabiaAuo)
X €x Ix Oy 2x X Ex ox Ix Ox
/_ _ ” 1 _ N M
s _ P |
() o=A ._ ! e \
il
_ i
nméwbs.,. C A.Nl A A w W AX v%g
; i
X :
b< (09] w 3 o ¥
xu\C\\ -
(“x)o="1"" Wé=x= 0=

uoneId)|

uaFunyoro[n) UoA SUNSQT SYISHAUIMN O]




LUDWIGS-MAXIMILIANS- UNIVERSITAT MUNCHEN

~—— SEKTION PHYSIK —

Joachim Puls - Sigmund Stintzing
Numerik fiir Physiker

Sebastian Bauer, Stephan Maciej, Benjamin Rieff

Wintersemester 2002/2003




Numerical Recipes
in FORTRAN

The Art of Scientific Computing
Second Edition

William H. Press

Harvard-Smithsonian Center for Astrophysics

Saul A. Teukolsky

Department of Physics, Cornell University

William T. Vetteriing

Polarcid Corporation

Brian P. Flannery

EXXON Research and Engineering Company

@ CAMBRIDGE

@7 B/ UNIVERSITY PRESS



