Modified Newton Raphson Method

A simple modification to the standard Newton method for approximating the
root of a Multiple root function is described and analyzed. For the same
number of function and derivative evaluations, the modified method
converges faster.
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Example# 8 let f(x) =X3 — 5X? + 7x — 3 with first choice x0=0.
Find the roots of the given function. 9, Cho/ce —= Xo= Y
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Example# 8 let f(x) =X3 — 5X? + 7x — 3 with first choice x0=0.

Find the roots of the given function. 990 O//f A
/7 N e [m/? [ /éf/Wm/)

!

fi

i

i

I

i

:

i i )

: Flx)f(x) } _ /O X
R TEE S (x) (8% )
Il

i

i

i

I

i

i

LA - A ) f () i .
(x) :@ x ~10)
’/";J > X, = 0 .
S (0) <0 -0 :O i A2 @ ¢ <’§>(~(3TT)-/0;£O - Z/f?
K (7)=

E/ZO):O—O + 7 = F °
Fie) =6(2)-]0=-[0

E ff,’rm/t /f(@) %



Example# 8 let f(x) =X3 — 5X? + 7x — 3 with first choice x0=0
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Example# 8-Let f(x) =X3 — 5X? + 7x — 3 with first choice x0=0
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Example# 8 let f(x) =X3 — 5X? + 7x — 3 with second choice x0=4
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Example# 8 let f(x) =X3 — 5X? + 7x — 3 with first choice x0=0
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Example# 8 let f(x) =X3 — 5X? + 7x — 3 with first choice x0=0
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Jor Xy = 4
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modified MNewton

X fix) f'{x) %) Mumerator [Denominator  [n/d A
x0 4 9 15 14 135 99| 1.36363636| 2636363636
%1 26364 -0973704| 14876 5818182 -1 448485 78781504 -0.18386108| 2820224719
X2 28202 -0595635| 26588 6.921348( -1 583647 11.19157449( -0.14150349 296172821
*3 2 0617| -0.147285| 3.6982| 7.770368] -0544692] 14.82127737] -0.0367507| 2998478702
%4 29985 -0.006076| 39878 7990872 -002423| 1595139247( -0.00151898| 2 999997682
%5 3.000| -9 27E-06 4| 7.999986| -3 71E-05] 1599992583| -2 3179E-06 3
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Example # 8 let f(x) =X3 — 5X? + 7x — 3 with first choice x0=4
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Newton-Raphson

flzg) Cﬂﬂ?f&ﬂ/jom

Xi f(x) f(x)  |Numerator{Denominatin/d Xi
X0 L 9 15 9 15 06 34
X1 34 2304 768 2304 768 0.3 3.1
. 3.1 0441] 483 0441 483 0.091304348] 3.00869565
X3 3.0087| 0.0350857) 4.0896| 0.035086] 4.069792] 0.008621011] 3.00007464
x4 3.0001| 0.0002986| 4.0006| 0.000299 4000597| 7 46352E-05) 300000001
X5 3| 2.228E-08 4| 223E-08 4| 557062E-09 3
X 3 0 4 0 4 0 3
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X 4 o0 15 I E: 09] 1.36363636) 2636363636
x| 26304 0973704 14876] 5818182 -1.44B485) 78781504 -018366108] 2820224719
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x3 | 29617| 0147285 36982| 7770368| -0.544692) 1482127737 -0.0367507) 2 998478702
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Xz-Xo~fC">)(j For Xo =0
: (NE&MDH—F{EphSUH /\/@ W fﬁl/) %9%9/)5 O /)
X f(x) f'(x) MNumerator|Denominat{n/d

x0 = 0 -3 7 -3 7| -0.428571429 [}-4285?143
X1 + 0.4286| -083965| 326563 -083965 3.2656306) -0257142857| 068571429
X2 0.6857| -0.228505| 1.5535]-0228595| 1553469 -0.147151115] 08328654
X3 0.8329| -0.060537| 0.7523]-0.0680537 0.75234] -0.080464493| 091332989
x4 0.9133| -0.015674| 03692 -0.015674| 0.369216 -0.0424534| 095578329
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X( o xo - SOV /F Cx)

Mewton-Raphson

Xo =4 —> Xz =3

¥ fx) f(x) Mumerator|Denominat|n/d Al
x0 4 9 15 9 15 0.6 3.4
X1 3.4 2.304 7.686 2.304 /.66 0.3 3.1
e 3.1 0441 4 83 0441 4 83| 0.091304348| 3.00869565
X3 3.0087] 0.035086) 4 0698| 0.035086| 4 069792 0008621011 3.00007464
x4 3.0001] 0.000299) 4 0006 0.000299| 4 000597 7. 46352E-05( 3.00000001
x5 3| 2.23E-08 4| 2.23E-08 4] 5 57062E-09 3
xb 3 0 4 0 4 0 3
Prepared by Eng.Maged Kamel.
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