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Roots: Open Methods

Newton’s Method

Secant Method
Simple Fixed-point iteration

https://manara.edu.sy/


https://manara.edu.sy/

[

6jliaJl

( Open Methods-Newton's Method) s 44 )k

st dagt Aleaa O Apaaell G5k el 5 (s 8l (pn Banly o ¢ (Cosmdl msissl ARy sl gf) (s Ay

flz) =0 1) Lealatid Al gg s e )& de Tyl

el (5 o Ay Hla adia
7, \ilals il daiil) die ulaa oL

f(x)
(z0, f(x0)) .

Tangent Line

o

L)

¢ Jualiill e (e LS 38 plall o34 a2d
Ll Agllinal) o lan Jac(1) Aoleall jaa ) lag p G WS ol dltial) of <& o asi LS

https://manara.edu.sy/


https://manara.edu.sy/

P

deoln
6jliaJl

(interpretation Newton method) ¢siss 44y )k ﬂbﬁuﬁ
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(Newton's Algorithm) ¢iss 405

Step1 Seti=1.
Step 2 While i < N, do Steps 3-6.

Step 3 Setp=py— f(po)/f'(po). (Compute p;.) : .
X0 (2 cw 8 aa f(x)=0 Aalaall Ja alayy
Step 4 1If |p — po| < TOL then sl )l o - o “
OUTPUT (p): (The procedure was successful.) Tol 4 g samal ¢ PO Al das -HJM;
STOP. NO <ol ) <3l aae S

Step5 Seti=i+1.

LI SR TR LK; i o _,.tA .
Step 6 Setpy =p. (Update po.) J&d 5 e 1P = BELUIE EVN

Step 7 OUTPUT (‘“The method failed after Ny iterations, Ny =", Ny):
(The procedure was unsuccessful.)
STOP.
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(Newton's Method) osis 4a )k

7, = 2 Ml 8 Jal e 0 sudl ) (g ARl T dr +1 =0 aaladll &l H3al aa gl gl
il byl o = 0.005 133
:Jaldl
Jlx) _, 1
J(xp) 8 '
Ix1-x0|=]1.875-2|=0.125>¢
tsSay . Xa= 1,801 88 Xy aags SlAT
x2-x1|=1.875-1.861|=0.014<¢

(Al iall ga X,=1.861 (sS; <l
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(Newton's Method) osis 4y )k
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(Newton's Method) osis 4a )k

1
2
3
4
5
6
7
8

5
3.4
2.41084198385
1.89398315995
1.72727396649
1.71014860176
1.70997596411
1.70997594668

1.6
0.98915801615
0.5168588239
0.16670919346
0.01712536473
0.00017263765
0.00000001743

‘xS—x7‘<10_7 O aa

& 35 2 A sl dadl) 4iag

1.70997594668
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Discussion Newton method
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Discussion Newton method
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Discussion Newton method
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Discussion Newton method
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(Open Methods-Secant Method)(z! ) LWl 45, ,h
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(Open Methods-Secant Method)(z! ) LWl 45, ,h
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(Secant Algorithm) bl 4w )

Step 1 Seti=2;
go = f(po);
g1 = f(p).

Step 2 While i < N, do Steps 3-6.

Step3 Setp=pi —qi(p1—po)/(g1 —qgo). (Compute p;.)

Step 4 1If |p —py| < TOL then p0 )bl 48 ae f(x)=0 daleall s alasy
OUTPUT (p): (The procedure was successful.) - - .
STOP. pl s
Step5 Seti—i+l. Uadll ¢ pl s p0 Cpiilai) (priad scidldal)
Step 6 Setpy=pi; (Update po,qo,pi,q1-) NO <l _Sill aae 5S) ¢ Tol 4 7 _sawsall
o = 41
Pl =P$ . £ "
q1 = f(p). "Ja8* 5 5le o P (s )& da rala Al

Step 7 OUTPUT (‘The method failed after Ny iterations, Ny =", Ny):
(The procedure was unsuccessful.)
STOP.
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(Secant Method)-(z 2 Y) &bl 45,

e = 107" adgill oy
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(Open Methods-Secant Method)(z! ) LWl 45, ,h

Xn f(xn) |X“ o xn—ll
1 —1
2 61

1,016129032 | —0,9153677138 0,983870968
1,030674754 | —0,831921416 0,014545722
1,175688948 | 0,4652272149 0,1450141%94
1,123679064 | —0,1106328915 (,052009884
1,133671081 | —0,01080592224 | 9,992017.1073
1,134752682 | 2,936671289.10~*| 1,081601.1073

1,134724065 | —7,57255931.1077 | 2,8617.10°°
1,134724139 | 2,068379.10° 741078
1,134724139 | 4,083223.10°° 0

Slele| N elwNimlols

https://manara.edu.sy/


https://manara.edu.sy/

i e T’ 4 70 + 3 = 0 aaladll &l H3al aa gl

Sl ) ySS
n Xn plx,) - Jal
0 ~1.0 1.0 ST Ty ]
‘l) 1.0 5.0 ZEZ'—Fl — :Cl I f 1
2 =15 ~7.97 I
3 —1.05575 0.512
4 —1.11416 —9.991 x 1072
5 —1.10462 7.593 x 10~
6 —1.10529 1.011 x 10~
7 —1.10530 2.990 x 1077
8 —1.10530 2.990 x 1077
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(Fixed point Method) axlll ddaisll 43, ks

f(p)=0 @3 llp e dann gl f(x) Ul Haad) alag) ASEe Ja 2y 5 ¢ JEal) Japw o
g (x) = X~ f (x) &l iymd
(Fx Hox sap lg(p)=p-f(p)=p ¢ «g(x)dantaasp culs |y 4l La¥
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(Fixed point Algorithm) 4ulll dadill 4. 5 ) s&

Step 1 Seti=1.
Step 2 While i = N, do Steps 3-6.
Step 3 Setp=g(py). (Compute p;.)

Step4 1f |p — py| < TOL then o] T ERTRRY' =p daleall Ay
OUTPUT (p); (The procedure was successful.) PO 2 < - JSJ ¢ 2(p) ;p,, ..,.d;,, ~ T
STOP. A CM\ Uaadll « pO Sf‘h'u‘ L HM\

) ) <l e S|
Step5 Seti=i+ 1. NO <l )lS3ll sae ,SH ¢ Tol
Sep o Setpo=p. - (Update o) "8 5 le Sl P u s da sl Al

Step 7 OUTPUT (‘The method failed after N, iterations, Ny =", Ny);

(The procedure was unsuccessful.)
STOP.
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Ty = 0 Ay 8 dal e 8N L8N 28 )y f(2) = €7 — 2 = 0 Al o 8 3 sl 1]l
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i X, eI, %
0 0.0000

1 1.0000 100.000
2 0.3679 171.828
3 0.6922 46 .854
4 0.5005 38.309
5 0.6062 17.447
6 0.5454 11.157
7 0.5796 5.903
8 0.5601 3.481
9 0.5711 1.931
10 0.5649 1.109

(Fixed point Method) 4

s\l ddaaal) 48,
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(Fixed point Method) 43l daiill 4, )k

d;iw&&\w\@)@f(x):x2_5zo mu\d;eah}\/g 22wl Ay il Al aa gl s le
7, = 2.5 M) cu T 1adk

= « . : . , - Jal
s I JSAN ) el ¢ Adotaadl ada Jad A ) S5 30 sde 4o ) e i

okl (o) “Reaiy (V) 2l [ x40 =5+ X, — g
5
(Xn) e i [0 X 49 =z

T

R T . 1
(n ) Gezis (— =) » Ltohll i I3 x4 = 142, —gxﬁ

3003 1) e o g G0 () i L g = 2 (0 + )
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(Fixed point Method) 45t dkill 4, )k

n . .
0 2.5 2.5 2.5 2.5
1 1.25 2 2.25 2.25
2 4.6875 2.5 2.2375 |2.2361111
3 —12.285156 2 2.236288| 2.236068

(3:clia)  (Baolile g8 &5l (A jliia) Py
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e E, = 1074 4By da alag (iss Al aadiul f(x) = x — cos(x) 4 sl

[0,7] dal e xg = 0.5 =) s

A o 8 Hds ey Y ALED Aaddl) A5 la aadi)

D [0,7] Jadl e xp =1 3 Wef(x) = x* = sin(x)
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