s ='x -2 * sin(x)'
Matlab

t = diff(str2sym(s))
df = inline(t)

on’s method

while abs(f(z) ) > 10*-6

display(z)

slope = df(z);

if abs(slope) >107-6
z = z - f(z)/slope;

else

break
end

tangent line




For example, we might wish to solve equations of the form
r—2""=0,
e — 2 +3r—2=0,

a:cosa:—l—Q:vz +3x— 2 =0.




s = 'X - 2 * sin(x)'
f=inline(s)

t = diff(str2sym(s))
df = inline(t)

Z= rand;

while abs(f(z) ) > 10*-6

display(z)

slope = df(z);

if abs(slope) >104-6
z = z - f(z)/slope;

else
break
end

slope =

f(2)

(z,f(2))

Z o Znew /

/ 2=3

tangent line



https://
matlab.mathworks.com/users/
imwu@mail.ndhu.edu.tw/
Published/demo newton/
index.html




Exercise

 Write a matlab script to implement the flowchart for
solving a nonlinear function by the Newton method

e Try to solve your nonlinear function

e Publish your codes



SA&FH » A RBEHAxPIREGERT > matlabiEfifsolvets S > KIELRE
(A EERIEER - fsolvelUIES S H BIEsFRIURMIGE > fsolveHIET 2 A
Frsk1SRIIR - fsolveRIARHERZ » BIFIELZ M RFKER » EmaltabIEE
EENREERT -

9

>> s="x.A2-5*x+6"; (s, 1.5)

Equation solved.

fsolve completed because the vector of function values is near zero
as measured by the default value of the function tolerance, and
the problem appears regular as measured by the gradient.

<stopping criteria details>

ans =

1.999999976777320



EERTESHERE B x°—2x—3 =0 > BT lsolvelIHIAIES0.5

wn
|

fsolve(s, -)

N
|

Equation solved.

fsolve completed because the vector of function values is near zero
as measured by the default value of the function tolerance, and
the problem appears regular as measured by the gradient.

<stopping criteria details>

Z =

-1.000000000000127



fsolvetg <RI DAMERIBHE“@Q E NN ZAINMAZE - ANEEZmyfunif gy »
BIE f(x) =x2—2x—3 - ZELifsolvel§ 2 RIB » FBEmyfungiine@i5aE

1 function demo()

2-  z=fsolve(ll, 0.5)
3

4 function ans = myfun(x)

5 ans = I

Comman d Window

Equation solved.

fsolve completed because the vector of function values is near zero
as measured by the default value of the function tolerance, and
the problem appears regular as measured by the gradient.

<stopping criteria details>

Z =

-1.000000000000127
fx



£ _1Tisfsolvei L {EFEE Rz > &ﬂﬂ#]l‘ieﬁ SHzAMFNATARRERIE ? BER
ZATENHzRVEREUE » MRERENBEEFRO0 > RIzEIAT AR EUR fsolvej?ﬁarEJZI?J

1 function demo() = e
2 — z = fsolve(l , 0.5); AEEE
3- display()

4
5 function ans = myfun(x)
6— ans = :
Comman d Window

>> untitled

Equation solved.

fsolve completed because the vector of function values is near zero
as measured by the default value of the function tolerance, and
the problem appears regular as measured by the gradient.

<stopping criteria details>

5.089262344881718e-13

fx>>



fsolveB] LA{E i A 2 B optimoptions > (R EARRBIRIKIEFSE - (S 1S4
EHIEAEFIED » AEE{F A optimoptionsfiE] (off) iR 2 FIED - F7ESE =1T15hc
SRESHEzRY R BB EEE T /107 -609% A {H » hcth B 28 S R FIER
zE B EFIE0NmMIE

1 function demo()
2 — z = fsolve(C , 0.5, I (‘fsolve', 'Display', 'off"));
3- = hc=
4
5 function ans = myfun(x)
6— ans = xXA2 - 2*x - 3;
>> untitled
hc =
logical
1

fx>>



EHEE_TEBinline’5S > BAEESTIMME x> - 2x -3 HEEMNESERE
It £ 58 A 1TAGhesR E A FErzA R BB EMER T /\VIR107-6 » he K RFIEzR BIREA
OBV MME - AREFN1TEE RhcHtrue > fsolve KR IN

- X2 Z*X
2- I

fsolve(s, 0.5, _ (‘fsolve', 'Display’, 'off"));

logical

1

Jx>>



smEm X —2x—5=0

EEEQE?E’“ s » EF=I1TEREVIRESS » i< fsolveskfiF - AFEH
1T4ERhcBtrue > fsolvesRARRIN

NEERE

1- 5= _'; |
= f=
Sii= Z = solve(s B optimoptions('fsolve’, 'Display’, 'off"))
4— hc = abs(f(z)) < 10A-6
5
© >> untitled

Z =

2.094551481542352
hc =

logical



AzEm X — 2sin(x) = 0

sRax Ak Fop 2 Hlls » WS =1TEEMIRELRS » MUia<fsolvekiE - 2N
1TtEERhcAtrue » fsolve KR IN

1- s =" ARAZRE
2— f= ;
3- z = fsolve(s,[l], optimoptions(‘fsolve', 'Display’, 'off")
4 — hc = abs(f(z)) < 10A-6
5
S>> untitled

Z =

1.895494281543037

hc =

logical

1

Jx >>



sB1E 8 — 1T{SEAinlinelg

FEMM17{E

sB1E 8 A{T{EAhold onig< -
> >

S = 'X- 2*sin(x)";

f =

a = linspace(-5,5);

plot (M)

)

plot(a, a*0)
fx >>

BS B EAREF
.plot?é‘;%ﬂs_%uﬁifr 5E5 55 A BF %&l

=

Efigure > IRFE

| NN
File Edit View Insert Tools Desktop Window Help

Ddde @ 0O K[E

R sHIE B PR

B

Figure 1

8

-
T




FaEsftE X — 25in(X) HERH
sE1E 58 _1T{EMAstr2symig = B siF i A /F5R Al B DAdiffk ¥ [E 25 81
X — 2s5in(Xx) HEY  BEERHBEFENREHIfEH

S = 'X- 2*sin(x)’;

df = I

df =

1 - 2*cos(x)



FEsRER X — 25in(x) HERK

AL B 1T 7C(E

Istr2symiji

Hrad

EsIFAARTSR - B{EAIfFKE ELREN

TF+5

X — 25in(x) WEH > REBMNinlinel$ERBIRATEERY - HFE RSB

S = 'X- 2*sin(x)";

df = EEEE

df =

Inline function:
df(x) = cos(x).*-2.0+1.0



EEHHERE x — 25in(x) REERH A

s = "X- 2*sin(x)’; - —
f=_ gea Egt QVIeé In[s]erI:zl To[:S@ Desktop Window Help -
df =
a = linspace(-5, 5);
plot(a, f(a));

nold on;

ol ot ()
> >

fx >>

)
)




—

A REfEIAf D R R EF RS » FMTIEzEREAS » sBER AT EEREGE
th4R(tangent line)BYFIER » Mif{F1EE Bslope » EIFRFIESTHEFzEH > {EFRIZEN
RiFa)REL] BRI RN E

s = 'X- 2*sin(x)"; /
df - - f
z = 3; slope = /(e

if abs(slope) > 10A-6

tangent line

end




FIERERZENERERIFRIEREBIR - SFEESITIMAwhilelBE > BEHT
FIE ARG Dz R EAE EH{ERER107-6

\Ll)

(1= S = 'X- 2*sin(x)";
2— f= ;
2= df =
4- z=3; (2,f(2))
5—  slope = ; |
6 I T Z”@W/
7/~ if abs(slope) > 10A-6 - / .
8— Z = » / o =
g— e nd tangent line

10— end

11—  display(z)

1.895494701250431




B MED0IRT0 » FBLITHIMHEFEAMIL > BREMANNID B H0IRO0 -
sa 1L 56 T1TAbreakis @ R ENEREIHIT » MWEETPUTEN L HEUE

1-— S = 'X- 2*sin(x)";

2 — f = b

2= df = | | b
4 — Z =3

5— slope=

6— while -

7— if abs(slope) > 10A-6

8 — Z = o .
0 — else

10— N

11— end

12 - enc

13—  display(z)
14—  display(38)

Comman d Window

1.895494701250431

7.112662847585938e-07



