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REAEXNDOBEI(X)=0EHENICRD B I EEEZ D, ZENR
— 9% (bisection method)& = 12— bk & (Newton's method)
DEZHEFZERBL,
IXER % (convergency) & &€ ¥ (stability))

IKDOWTCEMRYT 5. SOIPNRHAERHFICOVWTERT 5.
IEDTATTEBMTH D, FEEOTEEL DERRER T, BROFSN
ZD2ZDDEHDOBEICTIFRNDIFEET S, Lich > T, TOFERIFIREFARL
TELIFBWD, #EERTHS. —AH, NewtonZIZBEEOMHYE B W TIRMEZEES -
FETHD. LHL, RFICLUTPRERLBRWSEDH D, PHEPERNRICITER
ZEID. INSOFEFFRELGELUL THEAWVWS I EMNHES.

BT AR (F(xY)=0,9(x,y)=0)Z &< fc s D—MRMB BN A EREL, ULHL, BD

L OEIDDNIENewtoNEDR BN = FHKIET 5.

Maple C D%

‘MapleTIEREARXDREIE, fsolveTKRE 3.

x"2-4x+1=0
DEZEZS. XRAOBETIRRE U TERLRRZEVWEZI M ZHEFICISZIL
HNH2DT, LTIFEKOBEEZRESD I EZEBITLNITEIRNETHS.

E> restart;
> func:=x->x"2-4*x+1;
func =x—x’ —4x+ 1

> plot(func(z),z=-1..7);
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LU, BIFBABSICKREDRS, ZOBEEFESIFSH &LV, Maple scriptD i
iR % K& B solve T,

> solve(func(x)=0,x);
2+ 3,2—/3

CCEIEICRO T NG, BERIEUTOEORHEND.
> fsolve(x"2-4*x+1=0,x);
0.2679491924, 3.732050808

Z 5 E ENewtoniED R IE

IOk Li%ﬁiﬁio)ﬁﬁ”ﬁx], sz“F‘ﬁ@ﬂEf(x] )f(xz) ZRe, FREIDEZRRICGHELT, &
ZEWAALTW AETH .

> plot (func(z),z=0..0.8,gridlines=true);
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NewtoniZ (8 % L\ & Newton-Raphsonix)
'Newton% Z &4 OJ,ﬁx] NSEREVE, ThhYEI(=0)EXb>TcmEFifcamx
LT, EBICTTTORRERDT..

EVWSIBREZRDRUBNSHZKRDBAETH 3. @ﬁ@fﬂﬁj\%df(x) E9%
&, INSDEICIE

:t WS BERAE D ILD,



| > ?disk;
> with(plots):with(plottools):
x1:=1.0:x0:=0.0:
df :=unapply(diff (func(x),x),x);
p:=plot (func(z),z=0..1.1):
pl:=plot(df(x1l)*(z-x1)+func(xl),z=0..1.1,color=blue):
p2:=[disk([x1, func(x1)],0.02),
disk([x0,0],0.02)]:
df =x—2x—4 (4.1.1)

> display(p,pl,p2,gridlines=true);
1_

v =249 iEENewton ED 1 — R
T — 9% (bisection)




> x1:=0:
x2:=0.8:
fl:=func(xl):
f2:=func(x2):
for i from 1 to 5 do
x:=(x1+x2)/2;
f:=func(x);
if £*£1>=0.0 then
xl:=x;
fl:=f;
else
X2:=X;
f2:=f;
end if;
printf("%20.15f, %20.15f\n",x,f);
end do:
.400000000000000, -0.440000000000000
.200000000000000, 0.240000000000000
.300000000000000, -0.110000000000000
.250000000000000, 0.062500000000000
.275000000000000, -0.024375000000000

v Newton,f (8 % WL [ENewton-Raphsoni%)

| > dfunc:=unapply(diff (func(z),z),z);
dfunc =z—2z—4

QOO OOo

n ;

intf("%$15.10f, $%+24.25f\n",x,f);

r i from 1 to 5 do
x:=x-f/dfunc(x);

f:=func(x);

printf("%15.10f, %+24.25f\n",x,f);
end do:

x:=1

f=-2

.0000000000, -2.0000000000000000000000000
.0000000000, +1.0000000000000000000000000
.2500000000, +0.0625000000000000000000000
.2678571429, +0.0003188775510000000000000
2679491900, +0.0000000084726737970000000
.2679491924, +0.0000000000000000059821834

BTDLS Dlglts’a‘:x‘%"é'ntat“, Maple TIZZE NS BEDEWRFELEZ 2
CEMTES.
> Digits:=40;

OOOOOD—‘

Digits := 40

v IR & REM

KEBEOI—RDOEANSEAIHNZED, BOUGEDRES (F2DDFETBIHICES. 250
ETIE—EORETEOXBIFEDICHED. COXDICEDRLU S EICAZERDFIE D
RERDER(<1)ZFICHRDHEIETRIE (linear convergence)d % & WS, Newtonik
TIIEH - YHBEIRERES a('(x) < 0)ic, UNERDVERZE D2FIC LB T 2 2R IR Z
Y. UTEEZFDOEHZRULE.

> restart;
ff:=subs(xi-x[f]=ei,series(f(xi),xi=x[£f],4));




1 1
H=f (%) + D) (3) ei+ D@ (1) (%) e’ + < DY (1) (%) e’ + O(ef)
> dff:=subs ({0=x[f],x=ei},series(diff(f(x),x),x,3));
dff:=D(f) (x,) + D@ (f) (%) ei + % D (£) (%) ei’ + O(ei’)
> eil:=ei-ff/dff;
eil .=ei
1 1
- (f(xf) +D(f) (x,) ei+ 5 DI (f) () e + o DU(f) (x) e

+ 0O(ef) J / [D(f) (%) + DY (1) (%) ei + % D (1) (%) ei> + o(eﬁ))
> ei2 :=simplify(convert(eil,polynom));
I DY (f) (%) e = 2D (f) (x,) e’ + 6/ (x))

3 2D(f) (x )—|-2D (f)ei+D(3)(f)(xf)e12

> ei3:=series(ei2,ei,3 )

/(%) +f(.)D D)

3=
D) (%) D(f) (%)
5 37(5) DY) (3) | 6/(x) PP ()
3D (%) D - 2
{ () (%) DU (%) 2
b el
6 D) (%)
+ 0(613)
> subs(f(x[£])=0,ei3);
D
! ) (xf) e’ + O(els)

2 D(f) (%)
CEBYNEE, COWRMCE—EOHEREOERA S TWARNI ETHS,
NewtoniE TRITHICHMANKE SAWES, BUBERICKRD 2 EWSFENE SN
M, THICH D DEEERGIENCTERL, ZaEERE U EliEE (secant
method)h'k D IRWIEEHH B (NumRecipe9EZSR).
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1IF & OBEEYEDE IC BB TIE
EWSEKRTEIMRIESNTWS, LML, NewtonETid, UERIFELDY,
REICRICIERT B EIFR SR,

REERICEVIAD, $HDWIIERITE
BREENELAEZEREINTWNDS. BINLETHINESHIE, BE BE #E
71|E6C7<§ IRFET D, IWHEHELREMHODY NO—ILABBESTEDYIRE RS,

NI EMNEET S
HI LB
FUMEZ #18R

Vi ILY, delta)ik

vV GERE

HET BRHET,

)l ()
&9 3.

BB EOBROADEREFTHEHT

x0+x0/5) :

0.005),

f2(x1)]):
tl :=
t2 :=

0.05,
BELOW) :

l

0.05

CZETENRITEDITIEHEZITT B 20 % RO D545 INRHESH &R, LY
:Fd)otofdxﬁib\%%.

. . . [> £2:=x->0.4%(x"2-4*x+1)
Ve(«r 7Oy, eps“on);f :x1:=0.25:x0:=0.4:

p:=plot(f2(z),z=x1-x1/5..

pl: —plot([fZ(xl)] z=0.2.
-0.5):

p2:=[disk([x1,£f2(x1)],

d15k([x0,f2(x0)],0.005)]:
l1:=1line([x0,£f2(x0)],[x0,

textplot([0.45,0.0,
“epsilon” ],align=above):
textplot ([0.325,
“delta”],align=

> display(p,pl,p2,11,t1,t2)
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2EHDOBEYMTIE, BaKDD—MRNEFEGTEN. ORFIFERIC2EHOREKT
BEREINZEDOKRFZHNIEINEEINES. BOHIEEEHNS5IE, NewtoniZTH)
ERIKHENDZ I ENFASNTWDS,

E> restart;

[ > fi=(x,y)->4*x+2*y-6*x*y;
g:=(x,y)->10*x-2*y+1;

f=(x,y)—4x+2y—6xy
g=(xy)—10x—2y+1
> plot3d({f(x,y),g(x,y),0},x=-2..2,y=-2..2);
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"> fsolve({f(x,y)=0,g(x,y)=0},{x,y});
{y=0.1229854420, x = —0.07540291160 }

RRE
B Newton;‘f(Df(x), df (x) DREFRZRI RN ZE(T,
2 RO

f(x)=exp(—x)—2exp(—2x);
DfE%E _mE, NewtonETXRe L.
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A HEEEE DA RESBEVNEL SBIESICHED & W, ZEZRRUAE
THD. ZOETIEFEBEETD2EDOFRICE> TWe, ZOHh b D ICTHIC

MY TEL, MEBRZETD2RZEMRCAFBLIERICENS. Z/EOI— Rz

UaZ T, B0 01— R%EZE(F. Fi, WEOKFZ_ZOZE NewtonikE L
&,

> func:=x->x"2-4*x+1:
x1:=0:

x2:=2:
fl:=func(xl):
f2:=func(x2):




plot ({(z-x1)*(£f1-£f2)/(x1-x2)+£f1,func(z)},z=0..2);
1-




