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Getting use of the previous linear function expression

Step -1 choose x1 and get f(x1) value and f'(x1)-Then for y =0 which

isy value for point x2 on the line - O=f(x1)+f (x1)(x2-x1) then
X2=X1+f(x1)/f'(x1) point 2 obtained if close to real root point then
f(x2) is close to zero.

Else repeat by putting x2 value in lieu of X1 in the previous
expression and get X3 continue the process.



Newton- Raphson expression for Root finding

_ﬂ:ﬁ } X, . initial point x value
Ty = I 0 X1: The first iteration x value after
Jr.r {[E[J] ' substitution.
f(x0) : y value at x=x0 & f'(x0) : First derivative
value at xO

Example #4 :Use Newton method to find the roots of 3/29
! , ' > )
Solotoh— We AL Lip/te the e L//V(L/OW @

MO//f O =
X;Z 2 ﬁxz;gﬁ =, X -29 =0
Z |
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Example #4 . Use Newton method to find the roots of /29
//(;l/e gz /e c/” 2, =D
. mfx) )’ 29
FOw) ris) =5 - 29 = -4

{Qx) 200 > /(XO s)= /O i
X, = O - (-DY(10) =5 r0Yo - 546 :

/'gr 2%0/ e raftion (Jse by :5‘/%%

7o frod Ao 5.40) - 29 .
SN f(o40) = 154)-29 = 08

’J;@é’i) Fl(5.g0) = 2(s-¥0) = [0 B0




f(féé)«/bgo

6
X2 = 540_@ ) s /
(/0 -So0) 385 +

/if JC > — US e >(Z;543552 E
A3 = XZ-JZCQCZ)//Z)LL) i

F(x-5383) . (53850)" _29 - 874 (/0 ")
f(Xz 5.3851) - 2(5.3852) _»/o 7704

Xz - 53852 - & 7506 (107 _ ¢ 2pc 0
/27777 Pregared by g Maged Kamel




flag)

€L = &Iy ‘

f' ()

Xo=5 flx)=Xxnr2-29
Newton -Raphson method f'(x)= 2x
— @ - f(x) - f'{x) — P—Jumerat_ti{'DenDTg MN/D — Xi —
%1 I 5.4 0.16 10.8 0.16 10.8 0.0148[ 5.3852
x2 53852 0.00038 107704 000038 10,77 000000 5 3852
= |x3 53852 00004 107704 0.0004 1077 000000 5 3852
—> (x4 53852 00004 10,7704 0.0004 10,77 000000 & 3852




Example #5: Use Newton method for root extraction to
find the roots of XA3-3x-5=0 starting with x0=3.00

Solution
By drawing using excel root
between 2 &2.50
> W
_» -5
a -
1.5 -B5.1225
( 2 — =
> 2.5 T 125
= 1=
.5 = T
- - =
— = -
- = - ==
— =3 -5F

-4 -3.5 -3 -2.5 -2 -1.5

0 0.5 1 1.5

25 3 35 4 45 5 55 6

JOO-x"3 ¢ <
=0



Example #5: Use Newton method for root extraction to
find the roots of XA3-3x-5=0 starting with x0=3.00

Rhelon  flxy = K- 3X S
X069 f/[l): SKT -3
3
flxo) = (3)_3(3)-5 _ 2 _6.c. 2
Do = 5

Flxey = 3(3) -8 —27-3= 2
5= xo - fUXo) _z (U3) - 24s 82z

—

f/(XDB /24




Example #5: Use Newton method for root extraction to
find the roots of XA3-3x-5=0 starting with x0=3.00
Ko=35 f(x) =X 3-Fx-5

Newton -Raphson method Fx)= 3xn2-3

MNewton -raphson

Xi T (>0 Numerator Denomirf N/D Xi ></
7</ x0 3 13 24 13 24| 0 54166667 2 4583 <—
— [x1 2 458333333 24817 151302083 2. 481698 1513 0.16402276| 2 2943

32 2 204310576 0194 12 7915831 0194 12 792| 001516624 2 2791|
*3 2 279144331 o.00158| 12 5834966 000158 12 583| 000012554 2 279|
¥4 2 279018795 1.1E-07 12 58178| 1.08E-07| 12 582 8 56841E-009] 2 279|

ey - T TETEE L fOx) - 24817

N v, .2 4543, ‘s /@a /5. %02
= 4B
/S-/Z@L 1 2'1745




Example #6-Use Newton method for root extraction to find the roots of
X ~—
X.e"-2=0 Solution %00 8

Here no starting point was given, it is good to 13 O - gg 2 /
make guess for the root range )

By substituting:

forx=0 f(0)=0*.e?-2=-2
forx=1 f(1)=1. .e!-2=2.718281-2=0.718281. ’- Yo =0

Our root between 0,1 /«ﬁt/&j /Og/nf I].S%
X5 - ﬂ

0 010203 0405060748098 1 111213 14 13

Aoy (2D 22

| X oL 15
f(lO) [0 & +6 = ,
7o) =0 + | =/
A) = O — (%> . +2 Prepared by Eng Maged Kamel.



Find the function yalue for dlﬁenﬂnt X- values.
X f(x)
0 -2
X0
0.25 -1.679
X1
0.5 -1.1756
X2
0.75 -0.4122
X3
1 0.7183
x4

F(x) =x ex -2
root=0 8531
-
3.5
3
25
2
15
1
0.5

+Ve \/o%'(
Otl" Xz |

0

01 02 03 04 05 06 07

RVE \/O\M



X, = 2.00 Zo 3eéL X2 )glzx/_jf(%/)
Alay= p2(2) -2 = /2.778/ F'ow

‘ 2 y /()C): e =2
fla). eUte) = 22167 LG S0 2

7.2 |67
A /jfoééeﬂ With USm 7R
qujdgw
Prepared by Eng Maged Kamel



lIsing the formula for Mewton -raphson

f(x) fx) Mumerator |DenomingMNiD |
¥ U -2 1 - 1 - &
X1 21127781 221672 127781 221672 0.576 1.4236
i 1.4236| 39108 | 10.0629 3.9108| 10.0629| 0.389 1.035
X3 1.035| 09136 5.7287 09136 57287| 0.159 0.8755
X4 0.8755| 0.1013 45013 01013 45013| 0.023 0.853
pia 0.853| 0.0017 4 3484 00017 4.3484|4E-04 0.8526
pis 0.8526| -2E-05 4 3457 -2 39E-05( 43457 -0 0.8526

X 08528 7




Example #6-Use Newton method for root extraction to find the roots of

xﬁiiSolution ; %aﬁt
f o= /00 ALY

Flaoy - (e - -2 =077/33 o= J0°
/610) J(/)@ 71_(9 = i
%c/: 8/(2) = 5437 _ﬂguu_1u.zﬂ.3a.qu.sn.am (!

X,z )00 - (0.7/83%) '1

P Ly .z
o4 = (0 A
\[-> o C,@Qj b ZACE éﬁé&mwwmmwmﬂ.

11 17 13 14 15



Yo =7 — Xz =08526

Mewton -raphsaon Ho=1

i f(x) F(x) FMumerator |Denoming MND Xi
x0 1| 0.7183 5. 4366 07183 5. 4366 0.132 086749
M1 08679 0.0673 4. 4492 00673 4. 4492 0.015 0.8528
W 0.8528| 0.0008 4. 3471 0.0003 4. 3471 Z2E-04 0.8526
X3 0.8526| -2E-05 4. 3457 -2.39E-05 4 3457 —EI| D.EEEE_l
X4 0.8526| -2E-05 4. 3457 -2.39E-05 4 3457 -0 0.852606
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